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Abstract  
Collaborative forms of innovation between heterogeneous actors have lately attracted much 
attention from scholars and practitioners alike. While there is a growing interest from industrial 
actors to make use of academic knowledge, universities are facing increased incentives and 
pressure to contribute to economic growth. Despite these efforts, effects of academy/industry 
collaboration are hard to trace. Except from problems of measuring effects contradictions 
between stability desired in alliances and the flexibility often advocated in alliances in 
combination with heterogeneous understandings of cooperation can offer some explanation on 
this issue. Based on a qualitative case study this paper examines collaborative efforts between 
twelve IT research centers and industrial actors. The notion of Trading Zones is used as a lens 
through which negotiation of understandings and efforts are analyzed. More specifically we 
suggest that collaboration often takes place in fractioned trading zones with heterogeneous 
cultures. Reducing heterogeneity, creating boundary objects and interactional expertise are found 
to be strategies used by actors in order to coordinate efforts.  

1 Introduction 
Alliances between academy/industry have become increasingly common in recent years. The 
arguments from open innovation advocates (e.g. Chesbrough, 2003; Westergren and Holmström, 
2008) has found support in R&D practice as the need for mixing external and internal 
competencies often is pervasive. These arguments are associated with the mode 2 type of 
knowledge creation (Gibbons et al., 1994; Pavitt, 2001) which is arguably more and more 
common in today’s knowledge intensive society. But while universities are often described as the 
“engines of growth” in today’s society, it has been difficult to empirically trace the direct effects 
of universities on industrial innovation. One reason for this is the relationship between 
universities and industrial firms being mediated by a complex set of overlapping interactions and 
institutions (Salter and Martin, 2001) making any casual relation difficult to trace. In fact, some 
research has suggested that rarely does the work of universities directly translate into new 
products or services for industrial organizations (Pavitt, 2001).  

In recent years, however, there has emerged a voluminous research literature that addresses 
the importance of industrial agglomeration and the innovation alliances that support them 
(Bidault and Cummings, 1994; Linnarsson and Werr, 2004; Saxenian, 2006). Innovation alliance 
refers to a group of firms and associated institutions that are functionally related and often also 
geographically proximate. Firms in such an alliance are linked by interdependencies around a 
core activity. The firms are typically also located in close geographical proximity to one another. 
The alliance may create opportunities for mutual learning and in successful cases the alliance also 
enhances levels of cooperation, trust, and innovation. These alliances have not proven to be the 
solution to the pervasive problems facing today’s R&D scene. In fact, there is a fundamental 
tension – or even a paradox – between innovation on the one hand and the formation of the 



alliances accomplishing innovation on the other. While innovation is typically associated with 
flexibility and change, alliances between collaborating partners typically presuppose stability and 
continuity (Linnarsson and Werr, 2004). The innovation literature typically underscores the 
importance of flexibility and change, whereas the alliance literature presupposes well-defined 
situations with clear contracts between partners and also clear-cut goals for the projects. Current 
knowledge on how to manage this tension is limited (Bidault and Cummings, 1994; Linnarsson 
and Werr, 2004). Against this background, this paper aims at increasing our understanding of 
how to manage alliances alliances in academy/industry collaboration with the purpose of 
exploring the innovation potentials in such alliances. More specifically, we study the 
management of university-led R&D alliances aiming at industry-relevant IT innovations. 

With the intensification of innovation processes and the development of distributed modes of 
work (Boland et al., 2007) many scholars have turned their attention to knowledge sharing across 
groups and organizational boundaries (Holmström and Boudreau, 2006). This is of critical 
importance in the context of academy/industry R&D alliances. Extensive fieldwork on the 
socially situated nature of knowing has led to a broad recognition that knowledge sharing is a 
complex process that goes beyond the mere transfer of abstract bodies of knowledge (Boland and 
Tenkasi, 1995; Hutchins, 1995; Lave and Wenger, 1991; Suchman, 1987). More recently, a 
number of scholars have studied the problems associated with the sharing of knowing across 
communities of practices (Orlikowski, 2002). These include the use of boundary objects (Carlile, 
2002, 2004), boundary practices and processes (Wenger, 1998), and knowledge brokers (Brown 
and Duguid, 1998). However, the proliferation of concepts describing cross-communal 
boundaries leaves more questions open than answered. On this backdrop we apply a “trading 
zone” lens in order to investigate the question of how actors in academy/industry collaboration 
facilitate knowledge sharing? 

The remainder of the paper is organized into five sections. Section 2 focuses on theoretical 
background and examines debates about the role of universities in the innovation process. It also 
presents the notion of “trading zone” as an analytical lens. Section 3 presents descriptive results, 
while Section 4 contains an analysis of the data. The final section presents the conclusions of the 
paper.  

2 Theoretical background  

2.1 University-industry links in the context of open innovation 
The increasing costs of R&D in combination with a shortening of product and technology 
lifecycles and blurring industry boundaries in a dynamic technological environment have made it 
almost impossible to develop technology on a stand-alone basis. Firms use these technology 
alliances to reduce costs of R&D, to transfer technology in order to improve innovative 
performance, to reduce time-to-market or to search for new technological opportunities. To this 
end, existing research suggest that strategic alliances form an efficient mechanism to effectuate 
the potential for learning and innovation brought about by resource heterogeneity across firms 
(Ahuja, 2000; Rowley et al., 2000). Strategic technology alliances are strategic in the sense that 
they affect the long-term goals of firms such as knowledge acquisition and technology 
development. To obtain these goals, strategic alliances and interfirm networks are an effective 



organizational form that enables to combine and integrate complementary capabilities from a 
diversity of actors (Porter, 1990; Hamel and Prahalad, 1990). But while alliances in the context of 
university-industry collaboration have been examined (D’Este and Patel, 2007; Perkmann and 
Walsh, 2007) the alliance/innovation paradox remains an unresolved issue on the managerial 
agenda. 

Alliances are increasingly common as organizations have reorganized, outsourced and shifted 
their knowledge creation activities, including R&D, into alliances that span across a wide range 
of different organizations. Chesbrough (2003, 2006) refers to this process as the shift from 
“closed” to “open” innovation. In part, these models of “open” innovation seem to provide 
industrial firms with the opportunity to draw in expertise and experience from outside the 
organization. This could be in form of competitors but more often other actors in each firm’s 
value chain, for instance their customers and suppliers.  

Building on the idea of boundary-crossing as a key for innovation processes, West and 
Gallagher (2006) define Open Innovation as systematically encouraging and exploring a range of 
internal and external sources for innovation, consciously integrating that exploration with firm 
capabilities and resources, and broadly exploiting those opportunities through multiple channels. 
Besides integration and pace, channels to make the knowledge and results flow is a significant 
aspect of Open Innovation. 

Open Innovation supports increased knowledge flows and collaboration between firms and 
carries with it possibilities to further develop ideas and technologies both within and outside 
firms through spin-offs, licensing agreements etc. Vanhaverbeke (2006) proposes a number of 
levels starting with intra-organizational networks (of individuals), firms/organizations and dyads 
(two or more companies working closely and strategically together) continuing to the levels of 
inter-organizational networks and regional/national innovation systems. On the inter-
organizational level alliances and Open Innovation could be seen as a means to develop durable 
structures for inter-firm relations that can help embed individual organizations in broader 
networks providing them with extended capabilities.  

2.2 Trading Zones 
In order to better understand the innovation potential associated to academy/industry alliances 
building on open innovation models we explore these alliances by applying a Trading Zone lens. 
The notion of Trading Zones was first introduced into studies of collaborative research efforts 
between heterogeneous communities by Peter Galison (1997, 1999). Galison studied how groups 
of physicists collaborated despite differences in purposes, norms, understandings and meanings 
without coming to global understandings on these issues. What is striking in Galisons use of the 
term is how stability and common understanding of exchanged objects is not viewed as a 
necessity for collaborative efforts. As described by Kellogg et al. (2006, p. 39) absence of shared 
understanding implies a performative view on exchange between communities: 

Engaging in a trading zone suggests that diverse groups can interact across boundaries by 
agreeing on the general procedures of exchange even while they may have different local 
interpretations of the objects being exchanged, and may even disagree on the intent and 
meaning of the exchange itself. Such an understanding evokes a view of cross-boundary 
coordination as performative, as emergent in recurrent actions, and thus as a provisional 
and ongoing accomplishment. 



While heterogeneity bears great promises for novelty findings innovation efforts involving 
disparate communities holding different understandings of results, nomenclature, time limits etc. 
implies high demands on negotiation efforts. Collaboration between academy and industry to a 
high degree involves heterogeneous actors with differing demands and understanding of 
innovation, which leads us to suggest the notion of trading zones to be a useful lens for 
discussing these efforts.  

According to Colllins et al. (2007, p. 658) a defining characteristic of Trading Zones is 
problems related to communication between communities: 

We define ‘trading zones’ as locations in which communities with a deep problem of 
communication manage to communicate. If there is no problem of communication there is 
simply ‘trade’ not a ‘trading zone’. 
They also propose a general model of trading zones based on two dimensions, the extent to 

which power is used to enforce trade and the culture that is created i.e. whether or not trade 
results in a homegenous new culture. In the upper left corner, the inter-language type Trading 
zone, collaborative trade efforts result in a shared language. This happens when languages are 
mixed to the degree that a new one arises, a creole. Examples can be found in scientific fields 
where different subgroups merge and unite around central aspects.  The subversive type implies 
that one of the original cultures or languages gradually becomes dominant and an example is 
American-style fast food. In the bottom right corner the enforced type of Trading Zone can be 
found. Here trade is being imposed on one of the cultures and it takes place without any 
substantial cultural change. For example Romans physically imposed “trade” on slaves on their 
galleys, the slaves worked and in exchange they got food, water and at least a decreased amount 
of abuse. No homogenous culture where created and the “trade” was physically imposed. In the 
upper right corner, where cultures remains heterogenous and trade is enacted through 
collaboration, we find the fractionated Trading Zone. Here fractions of cultures becomes the 
medium for trade either through material objects (boundary objects) or through language 
(interactional expertise). An example of a boundare object is how zoologists made use of the 
work of amateur collectors by combining their own abstract maps with the ones created by the 
latter.  

 

Figure 1. “A general model of trading zones” Collins et al. (2007) 
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Interactional experts holds or aquires knowledge of the involved cultures and hereby to some 

degrees mediates differences. Some examples are how project actors creates a basic 
understanding of the requirements of other actors in order to facilitate collaboration or when a 
third-part, such as interpreters, works as mediators. (Collins et al., 2007)  Considering the 
collaborative and heterogenoues characteristics of the setting leads us to propose that the 
fractionated Trading Zone is a useful description of academy/industry innovation efforts. 

3 Research methods 

3.1 Context of study 
The study was initiated and funded by a project named “Development Arena for Research and 
Entrepreneurship” (DARE) that strives to strengthen collaboration and knowledge sharing 
between two Swedish universities, Umeå (UmU) and Luleå (LTU), and regional actors. One of 
DARE’s subprojects is specifically aimed at research in the areas of bio-fuels and IT and the data 
used in this paper stems from the latter.  
 

3.2 Research design 
According to Miles and Huberman (2002, p. 9) a case study is “a research strategy which focuses 
on understanding the dynamics present within single settings” and “typically combine data 
collection methods such as archives, interviews, questionnaires and observations”.  The case 
study approach can be applied to either single or multiple cases, in this project we examined 
twelve R&D centers within the area of IT innovation at the universities of Umeå (five), Luleå 
(five) or both of them (two). Twelve semi-structured interviews were held with key persons 
within these centers that lasted on average for one hour. These interviews were recorded and later 
fully transcribed. In addition documents containing information about the centers were collected 
and analyzed. One of the authors also had the opportunity to attend a workshop striving to 
enhance collaboration between Center B and industry actors. Table 1 summarizes the data 
collection phase of the project. Although the informants are working in different centers we argue 
that similarities in professional roles implies that this study is a single case study with embedded 
units of analysis. Our chosen area of research is not the centers themselves, rather their 
collaboration and knowledge sharing efforts. A single case study is well suited for revelatory 
studies such as this one (Yin, 2003)   

Table 1 

Centre  Method  
 

 Interview Follow-up 
seminars 

Observations 

Umeå University  
 

  

Center A X X  



Center B   X 
Center C X X  
Center D X   
Center E X   
    
Luleå University  

 
  

Center H X   
Center I  X X  
Center J X   
Center K X   
Center L X   
    
Umeå and Luleå 
University  

   

Center F X X  
Center G X X  

 
 

3.3 Analyzis and interpretation 

This case study was grounded in the interpretive epistemology (Klein and Myers, 1999; 
Walsham, 1995). A basic ontological assumption is thus that there is no fixed relationship 
between actors present in the case study. Rather, it is assumed that the dynamics of the elements 
in the case unfolds in an ongoing mutual shaping process. 

The study was carried out in twelve separate R&D centers. These centers were selected for 
several reasons. First, all centers have an extensive experience of academy-industry 
collaboration. Second, the centers were selected to represent centers focusing on IT innovation in 
various forms. Third they represent a variety of research disciplines within IT related areas. Other 
criteria for selecting the organizations were their willingness to cooperate, the availability of 
multiple sources of data, and the possibility of purposeful sampling (Peppard, 2001; Yin, 2003). 
The starting point for this project was the academy-industry collaboration in the context of IT 
innovation R&D centers. Our conceptual model builds on the trading zone theory and focuses 
particularly on three phases in the R&D processes; need identification, collaborative process of 
problem solving and delivering results. During the data collection phase more specific issues 
such as “research push or pull”, financing and different forms of negotiating between actors were 
identified as being of importance. When data was collected and all interviews transcribed the 
authors separately read the material and further specified themes. Even though the themes were 
emerging during the different phases this fits well with the inductive thematic analysis described 
by Braun and Clarke (2006) were the analysis is data driven. A key aspect that was identified was 
how different actors constantly negotiated on understanding of issues such as time frames, goals 
and deliverables where customs varies between different cultures. Hereby a need of an analytical 
lens that supported cross-cultural collaboration was recognized and the notion of trading zones 
were chosen. 

The question of generalizability often has been a problematic issue for qualitative researchers 
(Johnson, 1997). In that respect, Walsham (1995) argues that the nature of generalization in 
interpretive study is clearly different from what it is in the positivist tradition. He identified four 



types of generalization, among which the development of rich insight constitutes one and 
generation of theory constitutes another. In the present case, generalizability will be established 
by the plausibility and cogency of the analysis upon which rich insight will be generated. 
Generalizability will also be established by the way in which we ‘generate to theory’ e.g. the way 
in which we add to existing research. In the present case we add to existing research on academy-
industry collaboration. We also follow the recommendation by Truex et al (2006) in that IS 
researchers need to add not only to cumulative theory in their own field but also to the disciplines 
from which they borrow theories. To this end we also seek to add to the trading zone framework. 

4 Results 

4.1 The nature of applied research 
The activities in academy/industry collaboration are complex and multi-faceted. While mode 1 
research seek to publish research in premier research outlets, mode 2 research has a more 
complex set of goals (Gibbons et al., 1994). On the one hand mode 2 research also pursue 
publications in premier research outlets. On the other hand much attention has to be devoted to 
maintaining the academy/industry collaboration. The dual goals of making an impact in industry 
as well as in academy inherent in applied research are stressed by all center managers. These two 
goals cannot be separated from each other: 

“We can not only carry out research in the traditional sense, but it is important that while 
we produce research we also work with demonstrators showing the functionality of our 
ideas. [… ] I sometimes feel that applied research is twice as difficult as ordinary research, 
because you need to do research in the academic world, but must also show the 
demonstrators and the new technologies for the companies to make them see that we have 
made progress.” (Manager of center A) 
The quest of understanding the needs of the stakeholders – the industry partners – is a time-

consuming and demanding task. The challenges of funding the whole center is also demanding 
much time and effort: 

“Most of the time ... well, first there’s an ongoing hunt for financing ... just to be able to 
keep the scientists we have, and to add new ones and that means we need new projects [… ]  
Role no. 2 is to keep in contact with companies. We have a mission to transfer skills and 
knowledge, and it is about helping to package and present research in a way that they can 
understand, not a scientific article that is completely incomprehensible to anyone without a 
dissertation in the subject.” (Manager of center A) 
The centers investigated for the purposes of this study are all seen as leading in their 

respective fields. Given the applied nature of the research conducted different levels of emphasis 
is put on publications. Some center managers do not necessarily even include publications as a 
measure of success: 

“We are measured not on how well we publish, but on how many jobs and how many 
companies we start. [… ] Even if we want to be recognized for conducting excellent 
research, we must also engage in commercial activity in our center.” (Manager of center G) 



“We do not live in a world that is just about writing papers. This is indeed one of the 
building blocks when it comes to educating students at all levels, bachelor, master and 
doctoral level. But this world is also about taking care of ‘young senior’ researchers. And it 
is very much about being accepted in the world who provide us with money, money will 
not come automatically.” (Manager of center J) 
The strategy pursued on this point will have implications for their strategy for funding the 

centers. 
“We have attracted very prestigious science resources, especially to Umeå but also to 
Luleå. Luleå may get almost nothing from VR1, [...] but in Umeå, we have seven or eight 
VR funding projects the last three four years, before that it was nothing. [...] It has gone 
hand in hand in fact, one could imagine the opposite, given our applied nature and the fact 
we are forced to commercialize.” (Manager of center G) 
“There is a lack of interest in the VR structure for this. [...] I have actively opted out [...] 
Unfortunately, there are just certain players who value this that we create growth and these 
things. VINNOVA has set a new tone to the debate which is extremely rewarding. VR and 
SSF2 are living in a world somewhere .... VR has no clue and SSF has very little clue I’d 
say.” (Manager of center J) 
In sum, the core activities are complex and multi-faceted, involving research activities catering 

for the practical needs of the industry partners as well as activities associated to financing and 
maintaining the network. While different centers stress different facets of the core activities, all 
of them comes into play forcing the center managers to actively decide which are the most 
important for their center. All center managers underscore the opportunities associated with 
applied research. While the research fields are different from each other a shared view is that 
working with leading-edge practice provides the centers with opportunities: 

“There is tremendous opportunity here for a researcher in my field to produce relevant 
research. What is interesting is also the starting point that I have in much of what I do: I am 
both impressed, but also to some extent frustrated with, how skilled, world-leading 
researchers in the U.S. are working today. Looking at how we’ve taken onboard several 
world-leading researchers in our projects is a sign of how they endorse the idea that our 
model is actually a well working model. [… ] The list of world-class researchers who have 
worked in our projects is quite long. It is something I am very pleased with [… ] But we 
have a situation where far from all researchers in Umeå are buying into this model. One 
reason is the discussion of innovation height in research, and that starting from practical 
problems and needs may hamper the innovation height. It is a complex discussion, but I 
believe this to be an incorrect conclusion. When you get into a dialogue with an industrial 
partner, when you get a mutual trust that is a precondition for such a dialogue… When you 
have worked for a while with industrial partners, they get more open about what is their 
real problems are and you just need to build up such a trust and to show how you deserve it. 
This will not happen in the first project with a partner but it is something that is emerging.” 
(Researcher in center F) 
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Building trust between R&D partners is certainly on the map of the center managers. These 
centers are all in it for the long run which makes a well working relation with key industry 
partners a critical aspect. While the models for how to work with industry partners are different 
between the centers all centers have a profound sense of who they are, what they do, and with 
whom they do it: 

“You can say that what we are trying deal with the problem of investments in research 
leading to too little growth effects, having too little impact in society. [… ] We have really 
always worked towards integrated research. But now we have seen that it gives more power 
to bring together three types of activities. First there is research that creates new knowledge 
and it is really our lifeblood, research generating new knowledge. Second there is 
development, and it is often forgotten in these transfer projects, it refers to the construction 
process, building prototypes or packaging methods [… ] to take it into something more than 
a scientific paper. Third, there is the benefit. Just because you have built a prototype, it is 
not certain that it does any good. So the third step is what we call innovation, and that is 
actually doing something in a new way to create a value. [… ] our mission as we see it 
today is to manage and create projects in the IT field in parallel to the research, 
development and innovation as much as possible.” (Manager of center L) 
The fact that there are diverging interests is a potential problem and one that has to be under 

critical scrutiny. But as noted by one of the managers this can be seen as a resource for the R&D 
projects rather than a problem: 

“There are different parties who have very different interests, you can call them selfish and 
it is clear as hell that a scientist thinks of his own career before you consider a industrial 
company's productivity, but the dynamics of an innovation system is a lot about how you 
make this dynamics interplay and work as a whole.” (Researcher at center F) 
In sum, the managers are all firm believers of the possibilities associated to applied research. 

But while they all believe there are more positive than negative sides to applied research different 
strategies are pursued in the different centers. 

4.2 Science Push or Demand Pull? 
 
In the current debate on knowledge production in academy/industry collaboration, there appears 
to be a consensus that many past efforts have failed to contribute effectively because the 
knowledge production has been organized using a 'science push' linear model of innovation. Over 
time the demand pull model has complemented, if not replaced, the science push model. In the 
centers investigated in this study both approaches were present: 

“I think that most of the larger projects we have we were the ones initiating them. While I 
am not entirely happy with it, this has become the way things are. I feel that, very few 
project comes from industry, i.e. from the big firms. SME companies take some of project 
initiatives. Typically the research group's interest in research in a relatively narrow area 
becomes a starting point. [… ] There is no clear model but there are two main alternatives, 
either research groups take the initiative to start a project or we start a project based on a 
dialogue with industry and their needs. I think other centers of excellence might work a bit 



more with industry needs as the starting point where they are trying to solve a very 
practical problem.” (Manager of center L) 
 
“We have taken this technology developed at our lab, moved it out to some firm and made 
into commercial products. We are really talking about SMEs here, all under 40 people 
employed. It is not ABB. What we can see then, as we have become more established as a 
researchers, now there are large companies such as ABB and Volvo working with us. 
Volvo finance a doctoral one hundred percent, we have another company that finances a 
graduate student here, too. The basis for this is that we have both the know-how and 
technology that they have identified that they need.”  (Manager of center J) 
The large-scale projects can rely on the high volume of projects resulting in effects that 

ultimately will lead to products on an international market: 
“If we get 10 products out on an international market, maybe we should have 100 ideas, or 
50 ideas to somehow secure this level of achievement. If we get 200 ideas and run 70 
projects, then perhaps we can have 20 products out there.” (Manager of center F) 

4.3 Creating alliances to build projects 
All centers put a lot of effort in creating the alliances needed to run the R&D projects, albeit in 
very different ways. There are many pitfalls in this undertaking: 

“At the university, it is easy to feel that we are forced to move in a direction where these 
big enterprises steer the direction of our research. Which is bad in a way for both the 
company and the university, it might result in bad science and it might be bad innovation 
height of it all too. The experience we have is that it is very good to have three players: 
universities, a small company and a large company. A trinity, we call it the trinity. Then 
you get this little company as a player who is eager to grow and take market shares and sell 
their products to the world and that is very focused on what we are doing [… ] This large 
company can help us with some cash.” (Manager of center D) 
The centers are pursuing different routes in creating their alliances, where the key decision to 

be made for the centers is whether or not to see the large industry enterprises as the key partners 
or to build the partnerships around the SMEs: 

“If we look at the industry, I believe it is a big difference between large industry and SME 
companies. Large industry can work on research all over the map and it is not so many 
areas where LTU are unique when it comes to IT research honestly so what we think we 
can do for large industries in the region is that they recruit our students [… ]  that research 
supports education which provides industry with good students. [… ] SME companies are 
more straight to the point, there is research exchange that can help to sharpen a product or 
provide a service that is sharp. In large industries, we generally only have contact with their 
research division and then it is a huge process before this idea becomes a product and 
products that do not sell for at least half billion is uninteresting and it is quite a lot of steps 
before we get there. In an SME we have an immediate effect, if they can sell for one 
million or two it's a pretty decent thing for an SME.” (Manager of center L) 



Most problems seem be facing the centers working with a single dominant industry partner: 
“I think the [Center A]  model is a good one and we suffer a little of that we do not have it 
implemented with Komatsu, that a small independent technology company have a vested 
interest in spin-off research to Komatsu, and then have a other market where they can use it 
on [… ] Komatsu is not only a forest group, but they do everything in machinery and the 
same, of course, applies for John Deer.”  
“It is unfortunate that people are afraid of the design to bring in a subcontractor. I think we 
suffer from it, the fear is so great to disseminate the results that you dare not spread it ... 
and the progress is slow.” (Manager of center A) 

4.4 Enacting trading zones 
Considering differences in the nature of research between the centers it comes as no surprise, 
perhaps, that methods for interacting with external actors varies greatly. In some instances, where 
the ‘science push’ approach is strongly accentuated, the main problems have to do with 
communication from centers into practical use via industry partners.  In these settings boundary 
objects becomes a crucial tool for knowledge transfer and diffusion. In other instances where the 
research activities are more tightly linked to processes and alignment between IT and activities 
collaboration is demanded in much earlier phases. In these settings problem identification is a 
significant challenge. To this end, one center is making use of consultants that not only helps the 
researchers in producing useful results for non-academic actors but, according to the center 
manager, also helps to improve the researchers’ understanding of practical problems and the 
‘need finding’ process. Another center uses non-researchers as project leaders for the same 
reasons and a third center has created a “broker” function in order to stimulate communication 
and project establishment initiatives. These examples can all be viewed as attempts to increase 
the interactional expertise. Many centers also try to implement research in novel products, 
prototypes or patents in order to implement findings in practice. Even though the term boundary 
object typically is used to denote physical objects all of these objects, i.e. also non-physical 
objects such as patents, function as boundary objects in communication efforts of the centers. 
Patents function as carriers of knowledge well suited to commercial contexts and the way these 
actors make use of them is (e.g. producing medical equipment for various contexts) is not always 
aligned with the understanding of the researcher. Figure 2 shows how these efforts are related to 
Collins et al. (2007) fragmented trading zone. 
 

Table 2 Examples of efforts to overcome communication barriers 

Boundary 
Object 

 

Interactional 
Expertise 

 

• Patents 
• Prototypes 
• Products 

• External consultants 
• Non researchers as project leaders 
• “Brokers” 

 

 



5 Discussion 
We have presented a study of the management of university-led R&D alliances aiming at 
industry-relevant IT innovations. These alliances have not proven to be the solution to the 
pervasive problems facing today’s R&D scene. In fact, there is an alliance/innovation paradox – 
between innovation on the one hand and the formation of the alliances accomplishing innovation 
on the other. To understand why, we used the trading zone concept (Galison, 1997; Kellogg et al., 
2006; Collins et al., 2007)) in an attempt to broaden our knowledge about university-led R&D 
alliances.  

This paper began by observing the recent expansion of both academic and industry interest in 
the role of universities in shaping and enhancing industrial practice in general, and in particular in 
managing R&D alliances. The results show that universities have adopted an “open” approach to 
innovative R&D projects. We also found that there are a number of challenges for these R&D 
alliances in establishing trading zones key partners can contribute to and benefit from. 

Adopting the framing from the notion of “trading zone” (Galison, 1997; Kellogg et al. 2006; 
Collins et al., 2007) the analysis of the R&D processes reveal how trading zones are enacted. 
These enactments, outlined in table 2, are all contributing to the management of university-led 
R&D alliances. 
 

Table 3. Trading zone enactments 

Practices Forums Consequences Negotiated Issues 
Need Finding Visits at industry sites 

Ongoing dialogue 
Partnership meetings 
 
 

The large-scale 
centers arrange 
continuous meetings 
and dialogue 
platforms with their 
(various) partners 
 
Smaller centers 
maintain a contact 
with the same partners 
over a longer period 
of time 
 

The balance between 
science-push and 
demand pull is a 
constantly negotiated 
issue 

Project Execution Large-scale centers 
work with a big 
volume of pre-studies 
and a more limited set 
of larger projects, all 
based on a project 
model involving not 
only industry firms 
but also their 

Different 
constellations in 
different projects, 
“alliances” can be 
formed from 
established projects 
 
 
 

The balance between 
the benefits from the 
projects for different 
stakeholders is a 
constant concern 
 
 
 
 



technology partners 
 
Smaller centers tend 
to work with larger 
projects on a 
continuous basis with 
a core set of partners 
 
 

 
 
“Lock in effects”, 
projects are formed 
from the fit of 
“alliances” 

 
 
The ‘lock-in effects’ 
for the centers 
working with the 
same partners are 
concerns that are 
negotiated 

Project Deliverables Publishing results in 
academic outlets 
 
Knowledge 
implemented in 
prototypes, products, 
processes or patents 
 
 

Different forms of 
results, a need of 
implementing 
knowledge in both 
academic settings and 
practical use. 

The balance between 
academic and 
industrial results is a 
source of constant 
concern and 
negotiated differently 
by different centers 
 

 
 

Our results underline how the R&D centers actively seek to overcome the alliance/innovation 
paradox, albeit in different ways. A common theme is the way in which the R&D centers are 
immersed in an environment that is collaborative as well as heterogeneous. In other words, their 
environments can all be labeled as ‘fractionated trading zones’ (Collins et al., 2007). As such 
they navigate under a high degree of complexity and they seek to deal with it in different ways. 
One of the R&D centers (A) provides us with an illustration of a center delimiting the 
heterogeneity by being locked in to one partner over the duration of the center’s life cycle. This 
effectively delimits the heterogeneity of the trading zone, leading to a more stable alliance over 
time but also hampering the innovation capacity. To this end, the alliance/innovation paradox 
remains. The R&D center desribed as J has largely succeeded in resolving the alliance/innovation 
paradox by catering successfully for the needs of an evolving set of industry partners. The 
heterogeneity is delimited by the center focusing almost exclusively in innovation for practice, 
allowing academic results to become a side-product of the innovation processes. To this end, the 
fractionated trading zone is organized around the technologies they develop as boundary objects. 
Center F also provides us with examples of this but also portrays the interactional expertise as the 
means by which the fractionated trading zones is enacted and re-enacted over time. Such 
interactional expertise evolves over time, first by means of project managers bridging the gap 
between academy and industry in performing the need finding activities. Second, interactional 
expertise is found in the combined expertise among academics and practitioners in the project 
execution. Third, an important interactional expertise is to be found in the academic project 
deliverables (i.e. academic papers) that are produced for an international audience effectively 
adding the international realm to the trading zone. This interactional expertise is an effective way 
in which a global link to a predominantly regional innovation system can be established. 

In exploring the activities performed at these R&D centers this paper provides us with some 
interesting insights. Above all, the study points at ways in which to overcome the 



alliance/innovation paradox. Taken together, the R&D centers provide us with illustrations of 
how the alliance/innovation paradox – between innovation on the one hand and the formation of 
the alliances accomplishing innovation on the other – is dealt with. The trading zones are enacted 
in a number of practices, in the context of some specific forums, with a number of specific 
consequences. There are also a number of negotiated issues for all these practices, as the trading 
zones are continuously enacted and re-enacted. One strategy that is pervasive is to delimit the 
heterogeneity in the trading zones, seeking to produce more actionable results this way. A second 
strategy has been to embrace heterogeneity by different sets of interaction expertise employed at 
different practices. By pursuing this strategy we believe that fractionated trading zones can be 
managed over time in a way that effectively deals with the alliance/innovation paradox so that 
high-level practical and academic outcomes can be produced. 

6 Conclusions 
This paper aimed at increasing our understanding of how to manage alliances with the purpose of 
exploring innovation potentials. More specifically, we aimed at studying the management of 
university-led R&D alliances aiming at industry-relevant IT innovations. The implications of this 
research for theory lie primarily in two areas. First, the results add to our knowledge of the 
management of university-led R&D alliances aiming at industry-relevant IT innovations. In 
particular, we have explored ways in which to overcome the alliance/innovation paradox.  
 
While the innovation literature typically underscores the importance of flexibility and change, the 
alliance literature presupposes well-defined situations with clear contracts between partners. 
Current knowledge on how to manage this tension is limited and our results contribute to filling 
this gap. Second, the results demonstrate how the trading zone concept can be used and further 
developed. In particular, we have explored fractionated trading zones as the particular subset of 
trading zones dealt with by the R&D centers we have explored. While reducing heterogeneity can 
be a strategy for overcoming the alliance/innovation paradox it is critical that the R&D centers 
are well aware of the consequences of reducing heterogeneity. The need for interactional 
expertise for successfully enacting and re-enacting the trading zone was particularly prevalent in 
our results. Building a interactional capacity in a fractionated trading zone for different trading 
zone practices is a second option for overcoming the alliance/innovation paradox. In addition, the 
role of boundary object was also found to be a key in enacting and re-enacting fractionated 
trading zones. The prototypes delevoped in the projects run by the R&D alliances were 
effectively serving as boundary objects, and the ICT vendors were playing a key role in 
maintaining the boundary object and thus enabling the enactment of the fractionated trading zone. 
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