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Preface	
 

This doctoral dissertation manuscript is the result of four years of research by PhD Candidate 
David Rosell. It consists of an extended summary (completely written by David) and five 
research articles. Four of these research articles are published in scientific journals. The fifth 
is a revised manuscript which is based on earlier versions presented at a number conferences 
and which is submitted to an academic journal. David almost finalized his PhD journey, but 
sadly passed away in November 2014. This was just a few months before the completion and 
public defense of his dissertation, which was planned to take place in the spring of 2015. As 
his dissertation represents all parts; the articles are finalized, only a quite limited amount of 
work remained on the extended summary, and it can be considered as a thorough academic 
work, we (his main advisor Associate Professor Nicolette Lakemond and second advisor 
Assistant Professor Cecilia Enberg) have decided to publish the dissertation in order to make 
it available to the research community. In this preface, we describe David’s research journey 
and provide a context to the dissertation work based on David’s activities, accomplishments, 
and our personal experiences and perspectives. 

David was employed as a PhD Candidate at the division Project, Innovations and 
Entrepreneurship (PIE) which is part of the department of Management and Engineering 
(IEI), at Linköping University in September 2010. He started his work under the supervision 
of Associate Professor Nicolette Lakemond. From spring 2011, Assistant Professor Cecilia 
Enberg was added to the team of advisors. David was part of a project investigating 
knowledge integration with suppliers in knowledge-intensive new product development. Until 
the end of 2013, this research was financed by Vinnova and Ragnar Söderberg’s foundations. 

David started his PhD journey with great enthusiasm and soon became inspired by 
knowledge-based (KBV) and resource-based (RBV) theories of the firm.  At an early stage, 
he acknowledged early on that it is not knowledge in itself, but the integration of knowledge 
that is central to achieving good results (cf. Grant, 1996), when organizing supplier 
collaboration in new product development. This insight constituted an important foundation 
for David’s research throughout the PhD process.   

At an early stage, and on the basis of a literature review of central articles within the fields of 
KBV, RBV and buyer-supplier collaboration, David tentatively posed the following research 
questions as possible avenues for his doctoral studies: 

 How could different kinds of knowledge, including tacit knowledge, be dealt with for 
better integration when distances grow? 

 How do firms handle their relations to foster knowledge integration in NPD? 

 Are there differences between different industries (and countries)?  



 What are the keys to good relations and knowledge integration that improve NPD? 

Some of these questions are still central in this final manuscript while other aspects, such as 
the role of proximity, became more peripheral. In November 2010, in the context of a PhD 
course called “To start your PhD project”, David formulated the following output deliverables 
for his work for his licentiate thesis: 

The project will deliver the following tangible results: 

‐ One licentiate thesis 
‐ Four scientific articles published in relevant journals 
‐ Presentations of the results at a minimum of 3 conferences 
‐ Feedback of results to all participating companies 

David reached all of these goals, and more during his PhD journey. He accomplished quite a 
lot in his first year as a researcher, e.g. he completed one of his first courses in research 
methodology and quantitative research methodology, a topic which he found very interesting, 
to which he kept returning to in our discussions in our tutoring sessions. He was also actively 
involved in the industrial reference group that was connected to the research project. This 
group consisted of representatives from five different companies, including Scania, Elekta, 
Saab Aeronautics, Siemens Industrial Turbomachinery, and Whirlpool. In this group, we 
actively discussed, very much in line with the last deliverable formulated by David above, 
live cases related to supplier collaboration and supplier relationships based on real-time 
problems and challenges at these firms, facilitated the sharing of experiences among these 
firms, provided an overview of contemporary research in the field and discussed our own 
research findings. In addition to the above-mentioned activities, David also performed an 
extensive analysis of the literature in the field of supplier collaboration in new product 
development. This literature analysis, combined with a perspective on knowledge integration 
with suppliers, resulted in a first research article that was presented at the 2011 IPSERA 
Conference at Maastricht University, The Netherlands, and later extended and presented in a 
revised form at the R&D Management Conference in Norrköping, Sweden. In 2012, a revised 
version of these conference contributions resulted in what became his first research 
publication, an article in the International Journal of Technology Intelligence and Planning. 
At both the IPSERA conference and the R&D Management conference, David participated in 
the doctoral workshops connected to the conferences and discussed his research proposal with 
fellow PhD students and international scholars in the field of purchasing and supply 
management and R&D management. 

During his first year of PhD studies, David also initiated two empirical studies of product 
development projects at Haldex and Ericsson. At each of these firms, he studied three 
different projects that were carried out in collaboration with suppliers. David performed the 
study at Ericsson in collaboration with a PhD candidate colleague Lisa Melander. Data 
gathering for these studies continued during his second year. The empirical study at Haldex 
resulted in a new conference contribution to the 2012 IPSERA Conference in Naples. This 
contribution centered on the role of trust in the process of integrating knowledge with 



suppliers. By that time, we had been in touch with Professor Nazli Wasti from the Middle 
East Technical University (METU) in Ankara, Turkey and asked her to become involved in 
the writing of this paper. With David as the lead author, we revised this paper after the 
conference and after several, further revisions, published the results in the Journal of 
Manufacturing Technology Management in 2014. Partly in parallel, David initiated another 
paper based on a comparative study of the product development projects at Haldex and 
Ericsson, and also additional studies of product development projects at ABB. The empirical 
data for the ABB study are largely based on studies performed by PhD colleague Lisa 
Melander who was a co-author of the paper. This paper focused on knowledge integration 
approaches to capture and access the knowledge of suppliers in collaborative product 
development projects. The paper was presented at the CiNet Conference in Rome, Italy in 
2012, and won the John Bessant Best Paper Award. A revised version was presented at the 
EURAM conference in Istanbul, Turkey in 2013. After that conference, the paper has been 
revised considerably, and is submitted to a scientific journal and awaiting decision. Lisa 
Melander took the lead in another paper co-authored by David. This paper is based on a 
comparative study of the three aforementioned firms but focused on how buyers can gain 
control over collaborative product development with suppliers of critical technology. This 
paper was subsequently presented at a conference, revised and accepted for the Academy of 
Management Conference in Orlando, USA in 2013, and then further revised and submitted to 
Supply Chain Management: An international Journal. After several additional revisions, the 
article was finally accepted and published in this journal in 2014. 

The above reflects a rather smooth PhD process, of course very much facilitated by David’s 
dedication to his research. In parallel to the empirical studies and paper writing, he also 
participated in a number of PhD courses. Everything went well, David was developing as a 
researcher and carrying out research activities more and more independently as well as 
interacting with a number of colleagues, both in the research community at Linköping 
University, and at other universities in Sweden and abroad. David’s research was progressing 
in accordance with the deliverables he had set. As an important result, on February 15 2013 
he presented his licentiate thesis entitled “Knowledge integration and innovation in buyer-
supplier collaborations”. Professor Johan Frishammar from Luleå University of Technology 
acted as the discussant at the seminar and, in discussing his licentiate thesis, David showed 
that he was on the way of becoming a full-fledged member of the research community. 

After his licentiate seminar, David started planning the continuation of his PhD studies. This 
planning was guided by three overarching aims: The first was to develop as a researcher by 
showing increased independence in research design, execution and publication of the research 
results; another aim was to enlarge the empirical basis of the study; the third aim focused on 
an improved theoretical grounding. As he cared about the details, David went about this in a 
very systematic manner and started by reading and becoming more familiar with not only 
knowledge-based and resource-based perspectives but also transaction cost economics (TCE), 
network theory and agency theory. While Nicolette spent some time at Stanford University 
during 2013, Cecilia met with David several times to discuss these perspectives and their 
relevance to knowledge integration in buyer-supplier relationships. On each occasion, David 



had prepared a presentation of what he had read and finalized by summarizing its implications 
for his own research. This was an important step in deciding on the particular way in which he 
would continue his work, and as it can be seen in this manuscript, TCE became an integral 
part. 

For his dissertation, David proposed a research design based on complementary studies at the 
three firms central to his earlier studies and that allowed follow-ups of these studies. They 
also added a strategic perspective to his earlier studies of knowledge integration at a product 
development project level. David went back to Haldex and ABB and interviewed key 
informants at higher management levels to find out how firm strategies related to supplier 
collaboration and open innovation affected collaboration at the project level. At Ericsson, he 
performed a more extensive study on how employees in R&D perceived Ericsson’s open 
innovation strategy and how that affected the extent to which they were inclined to 
collaborate with outside firms. David described the results of this study in a single-authored 
paper which he presented at ISPIM Conference in Dublin, Ireland in 2014. The paper was 
selected by the conference organizers for the special issue of the International Journal of 
Innovation Management and resulted in a publication in 2014. 

In order to strengthen the theoretical basis and grounding of the thesis, David participated in 
several PhD courses to get a broader understanding of different theories of the firm that could 
be relevant when studying buyer-supplier collaboration. As things were going well, David 
also started to prepare the extended summary (“kappa”) for the doctoral thesis and presented a 
first draft to his advisors just before the summer of 2014. This draft was further developed and 
discussed and commented by us on several occasions during the autumn 2014. The final 
seminar was planned for December 17 2014 with an external discussant. On November 4, we 
met for what would prove to be the final time. The purpose of this meeting was to provide 
David with comments to refine his extended summary before he sent the material to the final 
seminar discussant. What we particularly remember from this meeting, other than that the 
spirits were high and we had good discussions, was that David’s “own voice” was clearly 
present in the text, and with respect to this, he had made substantial progress.   

David was humble but determined as a person. He had a passion for research and learning. 
Throughout the years he has greatly developed towards becoming a more mature researcher 
and especially in developing his “own voice”.  Over the years he has needed some 
encouragement to dare to take a stance, formulate his own opinions and write in a reflective 
way.  We observed great progress in this direction and would have liked to follow David’s 
continued development as a researcher. But David did not finalize his thesis. On November 
17, we were given the shocking news that David had passed away. We believe, however, that 
his manuscript deserves to be published. As his advisors, we are very proud of the results that 
David achieved in his research. After one of our meetings, David wrote “Thanks again for the 
comments I got on my draft! I am very grateful to have such a good tutor that highlights the 
positive things but also points at some things that could be improved to increase the level of 
my work.” We deeply regret that we are not being able to tell David how much we have 
learned from him in our collaborative research efforts as well. It was a great pleasure to work 



with David and he has left a vacuum which is difficult to fill. The publication of this 
dissertation manuscript is a tribute to you David. Thanks for everything! 

This dissertation manuscript is based on the draft that we discussed the last time we meet with 
David for tutoring, on November 4, 2014. 

Nicolette Lakemond and Cecilia Enberg 

Linköping, April 29 2015 
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1	Introduction	
 

1.1	Background	
Today, almost 100 years after Joseph Schumpeter first published his ideas about the 
importance of innovation for economic development, managing innovation has become a key 
factor for companies. New innovation concepts have emerged and according to McKinsey 
Global Survey 84% of the firms consider innovation as important or extremely important for 
their strategies (Capozzi, Gregg, & Howe, 2010). 

One innovation concept that is extensively discussed in the innovation management literature 
the last decade is open innovation. This concept highlights the importance of using external 
ideas and resources in combination with internal resources in a collaborative development 
process (cf. Chesbrough, 2003) for successful innovation. In fact, empirical studies confirm 
that companies are pursuing more open innovation strategies (e.g. Salter & Laursen, 2006; 
Dahlander & Gann, 2010). Remneland (2010) gives two main explanations for this trend: 
information technology that reduces the transactional costs and an economy based on 
knowledge. When technology is continuously changing and knowledge is widely dispersed, 
openness to the environment is crucial when developing new products.  

New product development (NPD) often requires collaborations of a large number of people, 
functions and firms which are located at widely dispersed locations. When Haldex recently 
developed its new generation of disc-brakes, the firm involved 29 different suppliers from all 
over the world and by these 20 where new. It would have been impossible for Haldex to 
develop this innovative product which is composed of 60 components, and find the same 
innovative solution themselves. The company had to assess and select capable suppliers as 
well as to integrate their knowledge into the product development process. Hence, companies 
of today cannot rely solely on their internal knowledge, but need, to a large extent, to 
collaborate to obtain access to complementary knowledge in order to develop innovative 
products (Wernerfeldt, 1984; Chesbrough, 2003). In fact, it is shown in both innovation and 
supply management literature that firms can gain advantages by involving suppliers in their 
NPD projects. In fact, research indicates that buyer-supplier collaborations in new product 
development clearly have a positive impact on innovation (cf. Li & Vanhaverbeke, 2009; Su, 
Tsang, & Peng, 2009; Un, Cuervo-Cazurra, & Asakawa, 2010). In these cases, suppliers do 
not only contribute with product improvements but also with completely new technologies 
and designs (Aylen, 2010a).  It is demonstrated that collaborations with suppliers have a more 
positive impact on product innovation than collaborations with universities, customers or 
competitors (Un et al., 2010). The argument is that, even though the suppliers have a 
relatively narrow knowledge base, it is more easily accessed than in the other alternatives. 

Thus, the positive effect is that openness to external knowledge sources improves innovation 
performance (cf. Salter & Laursen, 2006). However, there are challenges related to managing 
knowledge in collaborations. Not only do increasing costs for managing multiple external 
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sources seems to diminish the gains of openness (Ibid) but at the same time as strategic 
management tries to harvest the innovative fruits by combining internal and external 
knowledge, it also has to consider the risk of knowledge leakage (cf. Williamson, 2002; Oxley 
& Sampson, 2004). There is a tension between, on the one hand, creating new knowledge in 
collaboration with external partners in order to perform better in the future, and, on the other 
hand, minimizing the cost of governing the existing knowledge (Heiman & Nickerson, 2002; 
Combs & Ketchen, 2008). Different streams of research, the knowledge based view (KBV) 
and transaction cost economics (TCE), give different solutions to this tension. The former 
discusses challenges of coordination, whereas the latter discusses challenges of cooperation 
(cf. Johansson, Axelsson, Enberg and Tell, 2011). Previous research has not specifically been 
focusing on managing supplier knowledge in, what can be called, collaborative innovation 
(CI) taking into consideration both these challenges. Therefore, more insight is required on 
how supplier knowledge can be strategically utilized in the development of new products 
taking coordination and cooperation challenges into consideration (Figure 1). 

  

Figure 1.1 Coordination and cooperation, two general challenges when pursuing collaborative innovation 
strategies 

The underlying understanding of the firm, in KBV, is that it is a growing entity (Penrose, 
1959). The role of management, from this perspective, is to build up a competitive advantage 
on impregnable resources, i.e. resources, such as knowledge, that are scarce and imperfectly 
mobile (Barney, 1991; Wernerfeldt, 1984). From the KBV, the general idea why a firm would 
form a collaboration is to obtain efficient means of gaining complementary knowledge 
(Hamel, 1991; Parmigiani and Rivera-Santos, 2011). The challenge in a NPD collaboration, 
from this perspective is coordination (Carlile, 2002; Conner and Prahalad, 1996; Kogut and 
Zander, 1992). It is difficult to manage different “thought worlds” and to find adequate 
knowledge integration mechanisms that facilitates the knowledge exchange and the creation 
of new knowledge.  

C 
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When KBV focuses on cognitive limitations and coordination, when creating new knowledge 
in collaboration, TCE focuses on the difficulties with cooperation (Coase, 1937; Grandori, 
2001; Heiman and Nickerson, 2004; Williamson, 1985, 2002). According to Coase (1937) an 
economic activity will be pursued within the firm if the transaction costs of doing so is lower 
than in the market. Consequently, the firm is understood as a hierarchy that facilitates 
economic transactions (Williamson, 1985). One important challenge in a NPD collaboration, 
from this perspective, is to find a governing structure that is cost efficient and at the same 
time prevents knowledge leakage of existent knowledge when an activity can neither be 
pursued in the market nor within a hierarchy (cf. Williamson, 2002). This is particularly 
important when involving suppliers of critical technologies. In these cases the suppliers tend 
to have a power advantage of having more knowledge than the buyer (Eisenhardt, 1989).   

There are few empirical investigations on what the collaborative innovation strategies actually 
look like and the links between the long-term company strategies and the short-term activities 
on project level (cf. van Echtelt, Wynstra, & van Weele, 2007; van Echtelt, Wynstra, van 
Weele, & Duysters, 2008). The studies that exist do not explicitly discuss the dilemma 
between openness and a more closed to the strategic management of supplier knowledge in 
inter-organisational collaborations. Neither do they relate to the challenges of coordination 
and cooperation that is discussed in the KBV and TCE literature. In fact, this is not merely a 
theoretical dilemma. Having decided upon collaborative innovation strategies, management 
has to select adequate coordination mechanisms and governance modes for their 
implementation (cf. van de Vrande et al., 2006). The managerial challenges can be 
problematized in three main points:  

First, from a strategic management point of view, firms cannot only rely on existing 
knowledge and capabilities, but must also build up new ones in collaboration with others (cf. 
March, 1991; Teece, Pisano, & Shuen, 1997; Katila & Ahuja, 2002; Lavie & Rosenkopf, 
2006). Thus, firms may gain knowledge relating to current expertise to advance current 
technologies, but also gain new, unrelated knowledge to create opportunities (Cohen and 
Levinthal, 1990).  It is clear that balancing exploration and exploitation is crucial for the 
performance and the survival of the firm (cf. Chiu, 2014; Greve, 2007; Katila & Ahuja, 2002; 
Lavie and Rosenkopf, 2006; March, 1991). Therefore, when formulating collaborative 
innovation strategies, management needs to consider the potential trade-offs between short-
term and long-term goals that these two different processes and the knowledge inputs they 
represent (cf. Floyd and Lane, 2000; Laursen and Salter, 2006; Tushman and O’Reilly, 1996). 
These strategies may include principles for outsourcing R&D as well as policies for involving 
external actors, such as suppliers, which are intended to be implemented in the pursuit of 
collaborative innovation (Mortara et al, 2010). There is a lack of studies that explicitly 
investigates strategic management of supplier knowledge in the literature on buyer-supplier 
collaborations.  However, the literature on R&D alliances may give insights. In fact, a number 
of strategic alliances are vertical R&D alliances, where the development of technological 
innovation depends largely on suppliers' R&D results (Hagedoom, 2002; Gassmann, Zeschky, 
Wolff, & Stahl, 2010). Unlike the buyer-supplier literature, there are a large number of studies 
on strategic R&D alliances where KBV is used as a theoretical perspective, arguing that no 
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single firm possesses all capabilities and resources to develop new technologies alone (e.g. 
Dyer and Sing, 1998; Grant and Baden-Fuller, 2004; Hamel, 1991). According to this 
literature, firms have to learn from each other in order to be competitive (e.g. Hagedoorn, 
1993; Hamel, 1991). There are also many studies where TCE is used, arguing that firms form 
alliances to increase transaction cost efficiency (e.g. Oxley and Sampson, 2004; Das and 
Teng, 2001). This type of alliance focuses on an access to knowledge of the other partner. 
Consequently, when formulating collaborative innovation strategies, i.e. strategies for 
managing supplier knowledge, there ought to be lessons learned from both theoretical 
perspectives.  

Second, having formulated collaborative innovation strategies, firms need to handle the 
dilemma between openness and the risk of opportunism in their implementation (cf. Oxley 
and Sampson, 2004). This means management has to select adequate coordination 
mechanisms and governance modes in order to manage supplier knowledge in the NPD 
projects (cf. van de Vrande et al., 2006). The coordination challenges include lack of common 
knowledge (Grant, 1996), the tacitness of knowledge (Nonaka, 1994) and uncertainty (Van 
den Ven et al., 1976). To manage these challenges, different knowledge integration 
mechanisms are suggested (Grant, 1996; Schmickl and Keiser, 2008). These mechanisms 
include directives, routines, and sequencing (Grant, 1996). Sequencing is about organizing the 
development work into sequences. This efficiency perspective is acknowledged by Schmickl 
and Keiser (2008) who complements with mechanisms such as prototyping and using 
modules. However, NPD may involve situations that may require a high degree of interaction 
and knowledge sharing. Therefore, more time consuming mechanisms such as group problem 
solving are needed to complement the efficient ones (Grant, 1996).  In these situations, the 
risk of knowledge leakage is high which highlights the cooperation challenges in NPD 
(Heiman and Nickerson, 2004). These challenges include asset specificity, i.e., the risk of 
investing in a specific collaboration (Williamson, 1985), uncertainty (Williamson, 1985), and 
governance of opportunistic behaviour (Williamson, 1981, 2002). To manage cooperation, 
governance structures, such as contractual agreements, are needed (Ibid). However, it is 
difficult to formulate contracts in complex and uncertain situations (Grandori, 2001). 
Therefore, well formulated contracts can complement, but not totally exclude monitoring 
(Rijsdijk and van den Ende 2011), goal alignment (Eisenhardt, 1989) and trust (Blomqvist et 
al, 2005). Thus, implementing a collaborative innovation strategy implies that management 
has to select, not only coordination mechanisms, but also adequate cooperation mechanisms 
in order to manage supplier knowledge in NPD collaborations on project level. 

Third, there should be links between the collaborative innovation strategies and the 
management of buyer-supplier collaborations on project level. In fact, suppliers are found to 
be important contributors, not only as means of improving quality and decreasing cost of a 
product but also as they contribute to innovative solutions (e.g. Petersen et al, 2005; Un et al, 
2010; Wynstra et al, 2010). Thus, both short-term and long-term benefits are gained from 
involving suppliers in the NPD process. However, as literature about managing buyer-supplier 
innovation is scarce, it is a delicate task to draw general conclusions about how to 
strategically manage supplier knowledge in collaborative innovation. Van Echtelt et al. (2008) 
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argue that long-term collaboration benefits can only be captured if a company can build long-
term relationships with key suppliers, with whom it builds learning routines and ensures that 
the capability sets of both parties are aligned and remain useful for future joint projects. This 
is particularly important when involving suppliers of critical technology where there is an 
information asymmetry and dependence on the supplier (Eisenhardt, 1989). Limited influence 
on project level may be supported by influencing the supplier on a strategic level (cf. Schiele, 
2010). By collaborating on a strategic level, firms can gain alignment for future projects and 
diminish the need for direct project control within the projects. Long-term collaborations 
facilitate control in projects with powerful suppliers of critical technologies. The conceptual 
model from Van Echtelt et al (2008) may provide a framework where long-term objectives 
can be linked to operational project level activities in collaborative innovation. However, this 
model does not take into consideration cooperation contingencies, such as asset specificity, 
technological uncertainty and opportunistic behaviour, or coordination contingencies, such as 
knowledge differentiation, tacitness and uncertainty. Neither does the model take into 
consideration something that is related to uncertainty, namely the knowledge input from the 
supplier. This input can be either incremental or radical, and be a part of exploitative or 
explorative processes (cf. March, 1991).     

Perhaps management can balance a focus on creating new knowledge in collaboration with 
suppliers, in order to perform better in the future, with a focus on minimizing costs of the 
governance of existing knowledge sources (cf. Heiman & Nickerson, 2002; Combs & 
Ketchen, 2008). In collaborate innovation, there seems to be strategical choices to be made 
between long-term goals and short-term benefits but also with respect to the risk of 
knowledge leakage (cf. Bahemia and Squire, 2012). 

 

1.2	Purpose	and	research	questions		
The purpose of this thesis is to investigate how knowledge-intensive manufacturing 
companies manage supplier knowledge in collaborative innovation. The objective is to 
generate knowledge about how supplier knowledge can be strategically utilized in the 
development of new products. 

The research questions are:  

1. How do the companies build their strategies for managing supplier knowledge in 
collaborative innovation?  
2.  How do the companies actually manage supplier knowledge in NPD collaborations on the 
project level? 
3.  What are the links between the firm level strategies and the project level collaborations?   
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2	Overall	theoretical	framework	
The following theoretical framework discusses some relevant issues related to the purpose of 
this thesis, how knowledge-intensive manufacturing companies manage supplier knowledge 
in collaborative innovation. First, there is a short historical retrospect on supplier involvement 
in NPD. Then the starting point for this thesis is discussed, namely that supplier involvement 
in NPD can be considered as an open and collaborative innovation strategy. This is followed 
by a short section on strategic management of innovation. The chapter continues by giving a 
brief reflection on how the two main theoretical perspectives in this thesis, KBV and TCE, 
understand challenges in NPD collaborations. This is followed by a reflection upon possible 
links between the firm level strategies and the project level collaborations. Finally, a synthesis 
of the literature is made by developing an analytical model.      

  

2.1	Supplier	involvement	in	NPD	
Many studies about supplier involvement in NPD on project level rely on insights from the 
automotive industry. This dates back to the 1980s, when researchers wanted to understand the 
secret of the successful Japanese firms (see Table 2.1).  

One of the first studies was Takeuchi and Nonaka (1986) study of five major Japanese 
companies. They explained the superior NPD performance by the extensive supplier 
involvement. This was confirmed in a large quantitative study by Clark (1989). He explained 
the superior NPD performance by extensive supplier involvement by conducting a large case 
study where he compared 29 NPD projects at 20 automotive companies in the US, Japan, and 
Europe. According to this study, Japanese firms relied to a larger extend on closer 
collaborations and higher supplier responsibility which resulted in better performance in terms 
of time to market, quality and productivity. This study was empirical in nature and did not 
have an explicit theoretical perspective.  

The studies that evolved during the late 1990s were grounded in a wider range of theories 
than previous empirically driven research. Underpinning theories were more explicitly 
identified and included for example, transaction cost economics (Williamson, 1975) and 
agency theory (Eisenhardt, 1989). Eisenhardt and Tabrizi (1995) studied 72 NPD project in 
the computer industry. In fact, it was the first non-automotive study that indicated that less 
supplier involvement might be relevant under conditions of technological uncertainty. They 
found that technologically predictable projects (such as in the automotive industry) showed 
positive effects of supplier involvement on development time due to certainty regarding 
suppliers. Less predictable projects showed no significant effect of supplier involvement. 
These findings were somehow contradicted by Wasti and Liker (1997), who found that 
technology uncertainty together with suppliers technical capabilities positively influence 
supplier involvement. However, this was, again, a study of the automotive industry. 
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Supplier involvement research at the beginning of the new millennium further investigated the 
need for relationship development and adaption. For example, Takeishi (2001) used the 
resource based view to discuss the internal capabilities to capitalize on supplier involvement. 
Walter (2003) used commitment-trust theory to study buyer-supplier relations to understand 
the role of trust. Petersen et al. (2003) suggested that supplier representation on the NPD 
development team is critical, especially in situations of technology uncertainty, i.e. radical 
innovation. The theoretical foundation in the article would be TCE, organizational design 
theory, relational theory, and network theory. Hillebrand and Biemans (2004) relate the 
internal integration to the external collaboration emphasizing the importance of using cross-
functional teams internally in order to be successful with their external supplier 
collaborations. However, the theoretical perspective is not explicitly stated. Petersen et al 
(2005) use TCE, relational theory, organizational theory, and network theory to argue for the 
importance of the complementarities in the supplier selection and early supplier involvement 
for setting the technical metrics and targets. Song and Benedetto (2008) use TCE to prove that 
the performance of radical innovation projects is improved by involvement of suppliers. The 
argument is that the new product performance is strengthened by supplier specific investment 
(asset specificity). 

Study Method Context Focus Theory Contribution 
Takeuchi and 
Nonaka (1986) 

Case studies 
of 7 NPD 
projects 

5 Japanese 
companies, 
cross-
industry 

Explores entire 
supplier networks 
committed to a 
lead 
manufacturers 
 

Limited: very 
empirically 
grounded 

Supplier involvement partly explains 
superior performance of Japanese 
companies.  

Harvard Study: 
Clark (1989)  

Comparative 
case studies 
of 29 NPD 
projects 
within 20 
auto 
companies 

20 firms in 
auto 
industry: 
US, Japan, 
and Europe 

Typology of 
supplier 
involvement: 
supplier 
proprietary parts, 
black box and 
detail-controlled 
parts. Cross-
functional teams, 
overlapping 
stages and other 
internal factors 
 

Limited: very 
empirically 
grounded 

Performance gap between Japanese and 
US manufacturers. Higher Japanese 
reliance on suppliers for NPD and 
higher proportion of black-box parts. 
Supplier involvement accounts for 1/3 
of significant Japanese advantage, i.e. 
reduced time to market, improved 
quality and productivity 

Eisenhardt and 
Tabrizi (1995) 

Survey of 72 
NPD projects 

36 Asian, 
US and 
European 
computer 
firms 

Rapid adaptive 
processes. 
Distinguishes 
between 
predictable and 
un predictable 
strategies. 
 

Considers Harvard 
study, but builds on 
wider organizational 
theory 

Technologically predictable projects 
showed positive effect of supplier 
involvement; less predictable projects 
showed no significant effect of supplier 
involvement. 

Wasti and Liker 
(1997) 

Survey of 122 
component 
suppliers 

Japan 
automotive 
suppliers 

Factors leading 
Japanese buyers 
to involve certain 
suppliers in 
design, and 
performance 
impact of supplier 
involvement 
 

Harvard study and 
related studies plus 
Transaction Cost 
Economics (TCE) 
and Agency Theory 

Design for manufacture benefits. 
Technology uncertainty &supplier 
technical capabilities positively 
influence supplier involvement, not 
supply market competition 

Ragatz et al. 
(1997) 

Survey of 60 
companies 

US 
companies 

Identification of 
success factors 
for supplier 
integration based 
on range of 
management 
practices and 

Harvard study, more 
recent supplier 
involvement 
literature, and 
strategic alliance 
theory 

Supplier involvement barriers require 
shared training, trust, risk &r e war d 
sharing, agreed performance 
measurements, top management 
commitment and supplier capability 
confidence 



9 
 

environmental 
factors 
 

Takeishi (2001) Study of 9 
large 1st tier 
suppliers and 
their 
customers. 
100interviews 
in total and 
questionnaire 

Japanese 
auto industry 

Internal 
capabilities to 
coordinate and 
capitalize on 
supplier 
involvement in 
vehicle 
component design 
 

Harvard study and 
more recent related 
studies, including 
Resource Based 
View (RB V) 

Design quality related to automaker’s 
early integrated problem solving, 
frequent face-to-face communication, 
and level of architectural knowledge for 
component coordination 

Petersen et al. 
(2003) 

Case studies 
of 17 
Japanese and 
American 
firms and a 
cross industry 
survey of 84 
firms 

International 
cross- 
industry 
study with 
North 
American 
bias 

Supplier 
integration in 
NPD model. 
Wide range of 
variables; 
including focus 
on technology 
uncertainty  
 

TCE, organizational 
design theory , 
relational theory , 
network theory 

Increased supplier knowledge causes gr 
eater information sharing and hence 
improved supplier involvement and 
performance. Supplier representation 
on NPD teams especially important in 
situations of technology uncertainty 

Walter (2003) 
 
 
 
 
 
 
 
 
 
 
Hillebrand and 
Biemans (2004) 

Survey of  
247 buyer– 
supplier 
relationships 
 
 
 
 
 
 
 
12 interviews 
plus 6 case 
studies of 
NPD projects 
(42 
interviews 
and 61 
questionnaire 
from 14 
firms) 

German 
SME 
suppliers in 
e. g. 
engineering, 
electronics, 
metal- 
processing, 
and chemical 
industries 
 
Machinery, 
electronics, 
automotive, 
metal, 
chemicals 

Relationship 
specific factors 
affecting supplier 
contributions to 
customer NPD 
 
 
 
 
 

 
Link between 
internal and 
external 
cooperation in 
NPD 
 

Industrial Marketing 
and Purchasing 
(IMP) Interaction 
Model, and buyer– 
supplier relationship 
models, incl. 
commitment- trust 
theory 
 
 
 
Innovation, 
marketing, NPD, 
and 
relationship/network 
theory 

Adaptations towards suppliers (incl. use 
of ‘relationship promoters’) increases 
trust and commitment of suppliers 
 
 
 
 
 
 
 
 
Internal cooperation serves to 
coordinate external cooperation e.g. 
through use of cross-functional teams 
 

Song and 
Benedetto (20 08) 

Survey of 173 
radical 
innovation 
projects 

New US 
ventures: 
small firms 
fewer than 
500 
employees 

Supplier 
involvement in 
radical innovation 
projects/ ventures. 
Role of supplier 
commitment, 
power ,and 
qualification of 
supplier abilities 
 

TCE  Positive impact of supplier involvement 
on new product performance, 
strengthened by supplier specific 
investments (asset specificity). 
Importance of supplier qualification 
&evaluation. 

 Table 2.1 Supplier involvement in NPD: 1980-today (adapted from Johnsen, 2009) 

2.3	Buyer‐supplier	innovation	–	a	definition	and	a	literature	review	
A starting point for this thesis is that there is a clear relation between supplier involvement in 
NPD and open innovation (cf. Brem and Schuster, 2012). The supply chain is the lifeline of 
the company, as it offers external actors to complement the firm´s internal knowledge 
(Chesbrough, 2003). Here, suppliers are seen as valuable sources of innovation (Li & 
Vanhaverbeke, 2008; Cuervo-Cazurra & Un, 2010). In these cases, suppliers do not only 
contribute with product improvements but also with completely new technologies and designs 
(Aylen, 2010a). This is in sharp contrast to traditional buyer-supplier collaborations where the 
buyer specifies what to be manufactured and the supplier comply with the directives. Instead, 
the supplier is deeply involved in the development process, sharing and combining its 
knowledge with the buyer (Remneland-Wikhamn, Ljungberg, Bergquist, & Kuschel, 2011). 
In this interpretation of open innovation, the importance of collaborative learning, creativity 
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and knowledge stock for collaborative innovation is emphasized (Bugic and Ngo, 2012). 
Consequently, buyer-supplier innovation can be considered as a collaborative innovation 
strategy where the buyer and the supplier share and combine their knowledge in the 
development of new products (Chesbrough, 2003; Remneland-Wikhamn et al., 2011; Bucic & 
Ngo, 2012). In this thesis, buyer-supplier innovation is synonymous with collaborative 
innovation.  
 

2.3.1	A	literature	review	on	buyer‐supplier	innovation	
There is a large amount of literature about NPD collaboration and buyer-supplier innovation. 
A search in Thomson Reuter´s Web of Science database1 for articles whose titles, keywords or 
abstracts contain ‘buyer’, ‘supplier’ and ‘innovation’ gives 561 publications of which 119 can 
be considered to be directly related to how supplier innovation is understood in this thesis. 
Authors of research about supplier innovation tend to publish foremost in the Journal of 
Product Innovation Management. Table 2.2 shows the top ten periodicals, where almost 80% 
of the papers are published. 

Articles Journal Number of articles 

(Bonaccorsi & Lipparini, 1994; Dröge, Jayaram, & Vickery, 
2000; Appleyard, 2003; Petersen, Handfield, & Ragatz, 2003; 
Sanchez & Perez, 2003a; Sanchez & Perez, 2003b; Tatikonda 
& Stock, 2003; Lee & Veloso, 2008; van Echtelt et al., 2008; 
Song & Thieme, 2009; Lau, Tang, & Yam, 2010; Un et al., 
2010; Wynstra, von Corswant, & Wetzels, 2010; Duysters & 
Lokshin, 2011; Sköld & Karlsson, 2012; Tranekjer & 
Knudsen, 2012; Brattstrom & Richtner, 2014; Jean, 
Sinkovics, & Hiebaum, 2014; Menguc, Auh, & Yannopoulos, 
2014)  

Journal of Product Innovation Management 16 

(Wynstra, Weggeman, & van Weele, 2003; Becker & Fliess, 
2006; Schiele, 2006; Wagner & Hoegl, 2006; Johnsen & 
Ford, 2007; Wagner, 2010; Ellis, Henke, & Kull, 2012; Smals 
& Smits, 2012; Inemek & Matthyssens, 2013; Pulles, 
Veldman, & Schiele, 2014) Chang et al, 2012) 

Industrial Marketing Management 13 

(Primo & Amundson, 2002; Petersen, Handfield, & Ragatz, 
2005; Choi & Krause, 2006; Koufteros, Cheng, & Kee-Hung, 
2007; Koufteros, Cheng, & Lai, 2007; Paulraj, Lado, & Chen, 
2008; Azadegan & Dooley, 2010; Song, Song, & Di 
Benedetto, 2011; Villena, Revilla, & Choi, 2011; Wagner & 
Bode, 2014) 

Journal of Operations Management 9 

(Chung & Kim; Bidault, Despres, & Butler, 1998a; Sobrero & 
Roberts, 2002; Chung & Kim, 2003; Belderbos, Carree, & 
Lokshin, 2004; Laamanen, 2005; Tsai, 2009; Kloyer & 
Scholderer, 2012; Köhler, Sofka, & Grimpe, 2012; Kapoor & 
McGrath, 2014) 

Research Policy 9 

(Beecham & Cordey-Hayes, 1998; Blomqvist, Hurmelinna, & 
Seppanen, 2005b; Chen, 2005; Andersen & Drejer, 2009; Li 
& Vanhaverbeke, 2009; Sushandoyo & Magnusson, 2012) 

Technovation 8 

(Hartley, Meredith, McCutcheon, & Kamath, 1997; Reed & 
Walsh, 2002; Hua & Wemmerlov, 2006; van Echtelt et al., 

IEEE Transactions on Engineering Management 7 

                                                            
1 Thomson Reuter´s Web of Science is considered to be one of the most comprehensive databases for scholarly 
work and includes the most prominent journals in the field 
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2007; Ro, Liker, & Fixson, 2008; Danese & Filippini, 2013; 
Yi-Chia, 2014) 

(Oakes & Lee; 1996; Bidault, Despres, & Butler, 1998b; 
Caputo & Zirpoli, 2002; Sandhya & Mrinalini, 2002; Sjodin, 
Eriksson, & Frishammar, 2011; Balocco, Ciappini, & Corso, 
2012; Bengtsson, Dabhilkar, & Lakemond, 2013) 

International Journal of Technology Management 7 

(Kaufman, Wood, & Theyel, 2000; Takeishi, 2001; Hoetker, 
2006; Ceccagnoli & Jiang, 2013; Van de Vrande, 2013; 
Alcacer & Oxley, 2014; Furlan, Cabigiosu, & Camuffo, 2014) 

Strategic Management Journal 7 

(Spina, Verganti, & Zotteri, 2002; Howard & Squire, 2007; 
Johnston & Kristal, 2008; Hong, Pearson, & Carr, 2009; 
Danese & Filippini, 2010; Tavani, Sharifi, & Ismail, 2014)   

International Journal of Operations and Production 
Management 

6 

(Veganti, 1997; Bozdogan, Deyst, Hoult, & Lucas, 1998; 
Mikkola, 2003; Lakemond, Berggren, & van Weele, 2006; 
Aylen, 2010b; Schiele, 2010) 

R&D Management 6 

(LaBahn & Krapfel, 2000; Ragatz, Handfield, & Petersen, 
2002; Walter, 2003; Ritter & Gemunden, 2004; Johnsen, 
Phillips, Caldwell, & Lewis, 2006; Lynch, O'Toole, & 
Biemans, 2014; Zhao, Cavusgil, & Cavusgil, 2014) 

Journal of Business Research 6 

(McCutcheon, Grant, & Hartley, 1997; McIvor, Humphreys, 
& Cadden, 2006; Langner & Seidel, 2009; Melander & Tell, 
2014) 

Journal of Engineering and Technology Management 4 

(Koufteros, Vonderembse, & Jayaram, 2005; Tangpong, 
Michalisin, & Melcher, 2008; Koufteros, Rawski, & Rupak, 
2010; Jean, Kim, & Sinkovics, 2012) 

Decision Sciences 4 

Table 2.2 Most common outlet journals on buyer-supplier innovation 

Many of the articles are related to antecedents and outcomes of successful buyer-supplier 
innovation. Focus is to explore under what circumstances buyer-supplier collaborations in 
NPD actually takes place and succeeds. Buyer and supplier capabilities, technological 
uncertainty, trust and collaborative ties are frequently discussed (e.g. Koufteros et al., 2007; 
Ragatz, Handfield and Petersen, 2002; Takeshi, 2001; Tsai, 2009; Walter, 2003).  
 
When suppliers possess high levels of expertise or knowledge, buyers may try to exploit this 
by initiating a close collaboration (Ragatz, Handfield and Petersen, 2002). A high degree of 
trust facilitates supplier collaboration and inter-organizational creativity (Walter, 2003) and 
allows firms to capitalize on its collaborative ties by accessing the suppliers’ knowledge bases 
(Koufteros et al., 2007). Tsai (2009) finds that absorptive capacity is a capability that 
positively moderates the impact of buyer-supplier collaboration on performance in completely 
new or significantly improved products. The concept of absorptive capacity refers to the use 
of existing internal knowledge for assimilating and utilizing external knowledge (Cohen and 
Levinthal, 1990). A firm with high levels of absorptive capacity, i.e. a high level of R&D, 
may be better equipped to create and exploit linkages with suppliers. This is something that is 
also discussed by Takeishi (2001) who argues for internal knowledge and coordination for 
successful buyer-supplier collaborations. In essence, these two authors acknowledge the 
importance of a knowledge overlap between buyers and suppliers, as well as an ability to 
coordinate, to succeed in collaborative innovation.  
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From the literature, it is clear that specialised and technologically competent suppliers may 
provide the prerequisites for successful innovation in NPD (Schiele, 2006; Oh and Rhee, 
2010; Wagner, 2009). Especially when suppliers have a strategic emphasis on product 
innovation, the outcomes of supplier collaborations are more positively related to product 
innovation (Wynstra et al., 2010).  

Some researchers argue suppliers can only contribute to incremental innovation by initiating 
and enabling improvements to product quality and decreased costs (e.g. Belderbos et al. 2004; 
Hoegl and Wagner, 2005; Primo and Amundson, 2002). These are minor changes which 
amplifies existent knowledge, resulting in an improved product (c.f. Henderson and Clark, 
1990; Song and Di Benedetto, 2008; Song and Thieme, 2009). The processes are essentially 
exploitative (March, 1991)  and related to the supplier’s knowledge about production 
processes.  

There is also research that find that suppliers can contribute to radical innovation, such as 
innovative design and technology solutions (e.g. Schiele 2006; Li and Vanhaverbeke, 2009; 
Un et al., 2010). This completely new knowledge creates fundamental changes that results in 
completely new products (c.f. Henderson and Clark, 1990; Song and Di Benedetto, 2008; 
Song and Thieme, 2009). These processes are essentially about exploration; the combination 
and creation of new alternatives (March 1991).  

This distinction between incremental and radical innovation may be important in 
understanding different supplier contributions to innovation. However, there is also the 
distinction between component and architectural level (Henderson and Clark,1990). The 
former type of innovation affects only the core components. The latter type of innovation does 
not change the core components, but changes the linkages between them (Ibid). Here one 
argument is that positive effects of supplier collaboration on product innovation are related to 
the suppliers’ expertise and knowledge regarding the components. Supplier collaborations 
allow firms to incorporate this expertise and complementary knowledge of suppliers to 
improve its system solutions (Bonaccorsi and Lipparini, 1994). In fact, it seems that suppliers 
are focused on component innovation, whereas buyers have the main responsibility for 
architectural innovation (Lee and Veloso, 2008; Li and Vanhaverbeke, 2009, Sobrero and 
Roberts, 2002). 

There is a shortage of articles on management of buyer-supplier innovation, in particular 
articles linking strategic management to operational management. Table 2.3 presents some of 
the articles.  
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Table 2.3 Selected journal articles regarding the management of buyer‐supplier innovation  

Author Year Title 
Becham and Cordey-Hayes 1998 Partnering and knowledge transfer in the UK motor industry 
 
 
Caputo and Zirpoli 

 
 
2002 

 
 
Supplier involvement in automotive component design: 
Outsourcing strategies and supply chain management 
 

Petersen, Handfield, and Ragatz 2003 A model of supplier integration into new product development 
 
 

Petersen,  Handfield and Ragatz 2005 Supplier integration into new product development: Coordinating 
product, process, and supply chain design 
 
 

Lakemond, Berggren and van Weele 
 
 
van Echtelt, Wynstra, and van Weele 

2006 
 
 
2007 

Coordinating supplier involvement in product development 
projects: a differentiated coordination typology 
 

Strategic and operational management of supplier involvement in 
new product development: A contingency perspective 
 

van Echtelt, Wynstra, van Weele  and 
Duysters 
 
Duysters and Lokshin 

2008 
 
 
2011 

Managing supplier involvement in new product development: A 
multiple case study 
 
Determinants of alliance portfolio complexity and its effect on 
innovative performance of companies 

 

Becham and Cordey-Hayes (1998) and Caputo and Zirpoli (2002) are examples of studies 
which discuss the management of innovative suppliers in the automotive industry. The former 
article points towards the fact that firms often underestimate the amount of management effort 
required to make a partnership successful. The latter article argues that a migration of 
competences from the buyer to the supplier should not threaten the leadership of a car maker 
if it is a strong system integrator. Petersen et al., (2003, 2005) and Lakemond et al., (2006), 
focus on coordination models for information sharing when involving suppliers in NPD. 
These are examples of studies that discuss supplier involvement on a project level. There are 
also examples of studies which focus on the strategic management of suppliers. For example, 
Duysters and Lokshin (2011), who suggest that firms should have a ‘radar function’ of links 
to various partners for accessing novel information. However, as mentioned, articles that link 
the strategic management and the operational management of collaborative innovation are 
scarce. Van Echtelt et al. (2007) is one exception which I will return to later in this theoretical 
framework. Their article relates strategic and operational management, but it is an entirely 
empirical paper.  

 

2.4	Strategic	management	and	managing	innovation 
Strategic management involves the formulation and the implementation of major goals and 
initiatives taken by a company´s top management, based on consideration of resources and an 
assessment of the internal and external environment in which the organization competes (Nag, 
Hambrick, & Chen, 2007). In fact, Alfred Chandler´s (1962) argument that “structure follows 
strategy” is still the credo in the management literature. Consequently, the formulation and the 
implementation are described as two different processes. The former involves analyzing the 
environment and making a series of decisions about how the organization will compete. The 
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latter involves decisions regarding how the organization´s resources will be aligned and 
mobilized towards the objectives. In practice the formulation and implementation are iterative 
and each process provides input for the other (Mintzberg & Quinn, 1996). Managing 
innovation is part of these processes (Mortara et al, 2010). In today´s open economy where 
knowledge is widely dispersed and where the technology is continuously changing, external 
knowledge is extremely important in innovation management (cf. Capozzi et al., 2010). Firms 
cannot only rely on existing knowledge and capabilities, but must also build up new ones in 
collaboration with others (cf. March, 1991; Teece et al., 1997; Katila & Ahuja, 2002; Lavie & 
Rosenkopf, 2006). Thus, firms may gain knowledge relating to current expertise to advance 
current technologies, but also gain new, unrelated knowledge to create opportunities (Cohen and 
Levinthal, 1990).  It is clear that balancing exploration and exploitation is crucial for the 
performance and the survival of the firm (cf. Chiu, 2014; Greve, 2007; Katila & Ahuja, 2002; 
Lavie and Rosenkopf, 2006; March, 1991). Therefore, when formulating and implementing 
innovation strategies, management needs to consider the potential trade-offs between short-
term and long-term goals as well as the two different processes and the knowledge inputs they 
represent (cf. Floyd and Lane, 2000; Laursen and Salter, 2006; Tushman and O’Reilly, 1996). 
These strategies may include principles for outsourcing R&D as well as policies for involving 
external actors, such as suppliers, which are intended to be implemented in the pursuit of 
collaborative innovation (Mortara et al, 2010).   

	

2.5	Two	theoretical	perspectives	
The two theoretical perspectives that are considered in this thesis are KBV (e.g. Carlile, 2002; 
Grant, 1996; Kogut and Zander, 1992) and TCE (e.g. Williamson, 1975, 1985, 2002). The 
main reason for selecting these perspectives is, of course, that these perspectives facilitate 
answering the research questions when investigating how firms manage knowledge in 
collaborative innovation. By selecting these perspectives, the challenges of coordination and 
cooperation may be explored (cf. Johansson, Axelsson, Enberg and Tell, 2012; Gulati and 
Singh, 1998). Coordination challenges relates to how firms align their competencies in the 
face of knowledge characteristics. Cooperation challenges concerns how firms align their 
interests in the face of different inter-firm relationship characteristics. KBV and TCE focus on 
respective challenge and may therefore be utilized as two theoretical lenses when studying 
inter-organizational collaborations. These perspectives are discussed below. Another possible 
theoretical perspective could have been the network perspective (e.g. Ahuja, 2000; 
Håkansson, 1987, Powell et al, 1996). However, even though a supplier may be part of a 
wider industrial network of suppliers, dyadic relations are still, without comparison, the most 
dominant approach when involving suppliers in NPD (Johnsen, 2009). In the buyer-supplier 
literature, TCE has been a frequently utilized theoretical perspective for studying these 
collaborations during the last three decades (See Table 2.1). Studies from the KBV exist, but 
they are quite unusual. As this thesis aims at considering both the challenges of coordination 
and cooperation in NPD collaborations, both KBV and TCE are used as theoretical 
perspectives.     
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2.5.1	KBV	and	challenges	of	coordination     
The KBV (cf. Kogut & Zander, 1992; Conner & Prahalad, 1996; Grant, 1996) can be seen as 
an extension of Penrose’s (1959) ideas about the firm as an entity for knowledge creation. Her 
ideas were in sharp contrast to the neoclassical economics literature that argued for exogenous 
explanations of the firm. Wernerfeldt (1984) further developed her ideas when he introduced 
the resource based view of the firm as a basis for strategic management. Resources, not 
products, are according to him, the determinants for the growth of the firm and thus the 
competitive advantage. A well-cited article from this perspective is Barney (1991). He 
explains why certain resources are sources for a sustained competitive advantage. Such 
resources should be valuable, rare, imperfectly imitable, and have no clear substitutes. Such a 
resource can be specific knowledge which has been developed within a firm and then turned 
into core competences (Prahalad and Hamel, 1990). In fact, Conner and Prahalad (1996) put 
the KBV at the center of the resource based view. The general idea why a firm would form a 
collaboration from this perspective is to obtain complementary knowledge assets. A NPD 
collaboration typically provides a quicker access to knowledge than internal development and 
is less costly than acquiring an entire firm (Parmigiani and Rivera-Santos, 2011).   
 
Hamel (1991) studied alliances of companies from the US, Europe, and Japan in order to 
understand differences in terms of ambitions to learn from the other party in a collaboration. 
The findings indicate that the Japanese firms had a clearer learning intent compared to the US 
and European firms that prioritized access to knowledge as a means of competitive advantage. 
This study of learning in alliances was followed by a debate in the research community about 
organizational learning and knowledge management. Spender (1992) identified the dual role 
of the firm to generate and apply knowledge. In a similar way Kogut and Zander (1992) 
argued that the firm can be understood as a combinative capability, i.e., an ability to apply and 
acquire new knowledge from existent knowledge. A combination of internal and external 
knowledge suggests different boundaries of the firm where identity and social relations are 
crucial factors. In this process, the character of knowledge makes it difficult to manage. In 
fact, there is tacit and explicit knowledge, where the former is the know-how that exists 
within an individual (Nonaka, 1994). The problem is that an individual usually knows more 
than he can tell (Polanyi, 1966). Tacit knowledge requires mechanisms such as teams that 
allows for observation and close interaction (Schmickl and Kieser, 2008). Resources must be 
added in order to enable organizational learning. Therefore, Grant (1996) argues this learning 
should be minimized. Instead of the creation of knowledge, he argues for the application of 
knowledge. The general idea is that the firm is an entity for knowledge application, where 
efficient mechanisms facilitate the integration. Therefore, from this perspective, the basis of a 
collaboration is to access knowledge from the other party, not to learn (Grant and Baden-
Fuller, 2004). Still, a collaboration can be explained as a means of getting complementary 
resources in order to get a collaborative advantage (cf. Das and Teng, 2000; Dyer and Sing, 
1998). Das and Teng (2000) argue that the more resources are subject to imperfect mobility, 
imperfect imitability, and imperfect substitutability the more likely it is that there is a strategic 
alliance. Generally the collaborations based on this argument are studied on firm level (e.g. 
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Grant and Baden-Fuller, 2004; Das and Teng, 2000; Dyer and Sing, 1998; Hamel, 1991). 
There are studies with an explicit KBV perspective on group/project level as well, but these 
studies do not take into consideration the inter-organizational aspects (e.g. Enberg et al. 2006; 
Huang and Newell, 2003; Okhuysen and Eisenhardt, 2002; Schmickl and Keiser, 2008).  
 
From a KBV, it can be argued that suppliers add a complementary knowledge base that is 
combined with the buyer´s knowledge (cf. Dyer & Singh, 1998; Grant & Baden-Fuller, 2004). 
The main challenges from this perspective are related to the coordination of knowledge (cf. 
Carlile, 2002; Conner and Prahalad, 1996; Grandori, 2001). Knowledge has to cross different 
“thought worlds”, which include syntactical and semantic interfaces, and be combined, in 
order to develop a new product (Carlile, 2002). In product development, individuals in 
different functions and organizations have know-how that is not easily transmitted across 
boundaries (Carlile, 2002). A technical interface that is adapted to the product technology and 
architecture might help (Becker & Zirpoli, 2003; Cabigiosu, Zirpoli, & Camuffo, 2013). 
However, it is not just about finding a syntax to share knowledge, but it is also a semantic 
challenge to utilize specialist knowledge and to co-create new knowledge (Carlile, 2002).  
  
Even though firms need to integrate external knowledge, the differentiation of knowledge and 
lack of common knowledge may hinder this process (Demsetz, 1991; Grant, 1996). It is found 
that at least some common knowledge, in terms of similar knowledge bases, common 
language, or other forms of symbolic communication, is required. The fact that knowledge 
may be tacit, and therefore difficult to articulate make these integration processes even more 
challenging (Nonaka, 1994; Polanyi, 1966). Explicit knowledge is easier to transfer because it 
is articulated, whereas tacit knowledge is embodied and hence its transfer often requires close 
interaction. Besides this, uncertainty makes knowledge difficult to coordinate through 
standardization and routines (Van den Ven et al., 1976). Factors of uncertainty include the 
complexity of search processes and the extent to which the task may have knowable 
outcomes.    
 
Thus, the challenges of coordination can be summarized in problems related to differentiation 
of knowledge, knowledge tacitness and uncertainty. To handle these challenges, a certain 
level of absorptive capacity and mechanisms for knowledge integration are necessary. 
 

	Absorptive	capacity	and	knowledge	integration		
Absorptive capacity is defined as “an ability to recognize the value of new information, 
assimilate it, and apply it to commercial ends” (Cohen and Levinthal, 1990, p. 128). Zahra 
and George (2002) later subdivided absorptive capacity into two components, potential and 
realized. The potential absorptive capacity may be considered as an assimilating routine and 
the realized absorptive capacity may be considered as a transformation, or combinative, 
routine. The former is an internal integration of external knowledge, where the focal firm does 
not take part in the process of making improvements but “absorbs” the external knowledge 
into its existing process, extending existing knowledge. The latter is a joint process of finding 
solutions to problems. In the combinative process, the focal firm has the opportunity to 
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recombine its own reconfiguring knowledge as a result of both parties interacting and 
contributing their own knowledge towards developing the solution. 

Even though knowledge differentiation appears to increase the absorptive capacity, there has 
to be a common knowledge in order to integrate external knowledge (Demsetz, 1991; Grant, 
1996). The difficulties of articulability may hinder this process (Nonaka, 1994; Polanyi, 
1967). Absorptive capacity is a relatively vague concept. In this thesis, the concept of 
knowledge integration is used to investigate the process of managing external knowledge in 
collaborative innovation (c.f. Grant, 1996; Huang and Newell, 2003; Okhuysen and 
Eisenhardt, 2002; Schmickl and Keiser, 2008). 

Knowledge integration requires at a minimum that important knowledge is revealed in the 
relationship. This is referred to as knowledge sharing, which is defined as a process where 
“individuals identify and communicate their uniquely held information” (Okhuysen & 
Eisenhardt, 2002, p. 383). However, for knowledge integration to take place, it also needs to 
be combined in order to create new knowledge (Okhuysen & Eisenhardt, 2002). 
Consequently, in this thesis knowledge integration is conceptualized as a process that starts by 
the sharing of knowledge and subsequently the combination of specialized knowledge. 

The outcome of knowledge integration is related to the knowledge that is shared by 
individuals involved in the knowledge integration process as well as the combined knowledge 
that emerges from their interaction (Ibid). In the context of new product development, the 
outcome is represented in the form of a new product that might be an innovation (Nonaka, 
1994; Alavi & Tiwana, 2002; Huang & Newell, 2003). 

In order to manage the coordination of knowledge there are certain knowledge integration 
mechanisms (cf. Grant, 1996; Okhuysen and Eisenhardt, 2002; Schmickl and Kieser, 2008). 
As Grant (1996) understands the firm as an entity for application of knowledge, he argues for 
efficient mechanisms such as directives, routines, and sequencing. Schmickl and Kieser 
(2008) also adhere to this efficiency perspective as they argue for mechanisms, such as 
prototyping and modules, in order to minimize communication. 

Other KBV researchers, such as Okhuysen and Eisenhardt (2002), acknowledge Spender’s 
(1992) view of the firm’s dual role of knowledge generation and knowledge application, 
which means that more time consuming mechanisms such as group problem solving might be 
necessary to complement the efficient ones. In fact, it has long been acknowledged that firms 
strategically must balance exploration and exploitation to survive (March, 1991). Zollo and 
Winter (2002) propose, there are long-term learning mechanism that are linked to operational 
routines which in combination constitute the firm capabilities. From a collaborative 
innovation perspective, it is quite clear that these capabilities do not stop at the legal boundary 
of the firm. In fact, a NPD collaboration may enable these combinative capabilities (Das and 
Teng, 2001) where knowledge is integrated, built and reconfigured in a changing environment 
(Teece et al, 1997).         
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2.5.2	TCE	and	challenges	of	cooperation	
TCE can be seen as a complement to KBV in order to understand and explain NPD 
collaborations. According to Heiman and Nickerson (2004) the differences between the two is 
that KBV is founded in cognitive limitations, whereas TCE handle opportunism. When the 
former is focused on the challenges of coordination, the latter is focused on challenges of 
cooperation. Although this might be true, TCE started as a reaction to the classical economics 
and its price mechanism that actually did not explain the existence of the firm. Coase (1937) 
found out that an action would be pursued within a firm if the cost of doing so would be less 
than pursuing it in the market. From a TCE perspective, a collaboration is a hybrid between 
the market and the firm that will be selected when neither integration nor the market provides 
the best solution for pursuing an activity (Williamson, 2002). Combs and Ketchen (1999) 
argue that according to TCE a collaboration exists to minimize the costs of the governance of 
the existent knowledge. Thus, decreased transaction costs improve performance of existing 
assets. This is in sharp contrast to the resource based view and the KBV which would say that 
firms collaborate to share resources and knowledge in order to grow (Ibid).  

Williamson (1975, 1981, 1985, 2002) would further develop the ideas behind TCE to include 
aspects such as asset specificity, uncertainty, and governance of opportunistic behaviour. 
Asset specificity explains why firms may choose to pursue an activity in the market, in a 
collaboration or integrated in the firm (Williamson, 1981, 1985). The idea is that the greater 
asset specificity, i.e. the specific investment a firm has to do as a result of an agreement, the 
more likely to integrate a resource needed (Williamson, 1981). In a collaboration, asset 
specificity refers to assets that cannot be used for alternative purposes and that incur a loss if 
there are failed agreements (Demsetz, 1991). This is particularly important when involving 
suppliers of critical technology where there is an information asymmetry and dependence on 
the supplier (Eisenhardt, 1989). These suppliers provide specialized or unique resources to a 
buying firm and buying firms have only limited knowledge about these technologies. There 
are limited possibilities to control the activities of the suppliers. 

Uncertainty is another important factor that induces risks in a collaboration. Uncertainty is by 
itself a challenge, as it may create problems of cooperation in a changing environment 
(Williamson, 1985). In NPD, uncertainty is normally related to novelty which, of course, is 
challenging not least in combination with asset specificity (Osborn and Baughn, 1990). 
Together with asset specificity it may as well create larger potentials for unsalvageable losses.  

Conflicts of interest have been identified as a potential cause of inter-organisational 
challenges in a number of studies. In TCE, these challenges are a result of opportunism 
founded in self-interest (Williamson, 1985). Such conflicts may also occur as a result of 
different objectives (Mora-Valentin et al., 2004) and competitive reasons (Hamel, 1991).  

In order to manage these cooperation challenges, there are a few governance mechanisms 
which can be used. These can broadly be divided into equity and non-equity structures 
(Johansson, Axelsson, Enberg and Tell, 2012).  The former are not that relevant in buyer-
supplier relations. Instead, managing knowledge in these situations requires trust (Blomqvist 
et al, 2005; Das and Teng, 1998; Walter, 2003), goal alignment (Eisenhardt, 1989a), 
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monitoring (Rijsdijk & van den Ende, 2011) and contractual agreements (Williamson, 2002). 
These governance mechanisms are often combined, as it is almost impossible to anticipate all 
contingences and uncertainties in a contract (Grandori, 2001). Nevertheless, agreements in 
inter-organisational collaborations include intellectual property (IP) rights in order to reduce 
risks of opportunistic behaviour and knowledge loss (Hart, 1995; Williamson, 2002; Paasi, 
Luoma, Valkokari, & Lee, 2010). 

Agency theory has been proposed as a useful perspective to study the problems related to 
cooperation (Eisenhardt, 1989a). Agency theory considers principal-agent relationships where 
the principal delegates work to the agent. It has been argued that agency theory is most 
relevant in situations in which there is a substantial goal conflict such as in buyer – supplier 
relationships, uncertain new product development situations, and situations in which the 
evaluation of behaviours is difficult due to a high degree of information asymmetry 
(Eisenhardt, 1989). Agency problems involve issues as goal alignment (Eisenhardt, 1989a), 
different forms of controlling the agent, through monitoring (Rijsdijk & van den Ende, 2011), 
contracts, and trust (Blomqvist, Hurmelinna, & Seppanen, 2005a).  

When there are favourable exchange conditions and lack of resources firms tend to 
collaborate. However, according to Combs and Ketchen (1999) a firm with lack of resources 
tend to collaborate even though TCE would argue for integration. Thus, in these situations a 
collaboration is chosen even though the governance structures used to manage opportunism 
and conflicts of interests are costly. Gulati and Singh (1998) discuss a few factors that 
determine the choice of governance structures. According to them, collaborations with higher 
interdependences are likely to have stronger hierarchal contracts. In some situations it is 
possible to reduce the scope of the collaboration in order to decrease the risk of knowledge 
leakage (Oxley and Sampson, 2004). In other situations, pure governance mechanisms, such 
as contracts, must be complemented by trust (Das and Teng, 2001). As a general rule, though, 
managers should only adopt a high level of knowledge exchange if there are protective 
governance structures (Heiman and Nickerson, 2004). The higher the knowledge complexity 
and the knowledge tacitness the higher risks of knowledge leakage (Ibid).  

To end up this section it can be concluded that, the challenges of cooperation are interlinked. 
Higher degrees of uncertainty in terms of novelty will of course incur risks of even larger 
potential losses when high asset specificity is involved. This must be considered when 
selecting governance mechanisms.  

 

2.6	Possible	links	between	a	collaborative	innovation	strategy	and	buyer‐
supplier	collaborations	on	project	level	
A number of strategic alliances are vertical R&D alliances, where the development of 
technological innovation depends largely on suppliers' R&D results (Hagedoom, 2002; 
Gassmann et al., 2010). Therefore, the literature on strategic R&D alliances may give some 
insights into the possible links between the collaborative innovation strategy and the buyer-
supplier collaborations on project level.   
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It is quite clear that there are two major types of strategic R&D alliances, i.e., NPD 
collaborations on firm level (cf. Dyer and Sing, 1998; Grant and Baden-Fuller, 2004; 
Hagedoorn, 1993; Hamel, 1991; Oxley and Sampson, 2004). The first type of alliance focuses 
on access to knowledge from the other partner (cf. Grant and Baden-Fuller, 2004). In this 
case, the aim is to absorb the other partner´s knowledge. Once one firm has absorbed 
sufficient knowledge, it has no incentive to continue in the alliance (Khanna et al, 1998). In 
the second type of alliance, focus is on joint learning (e.g. Hagedoorn, 1993). This type offers 
an opportunity for the partners´ joint development of new knowledge and not just to act as 
recipient of the partner´s capabilities (Hamel et al, 1989). In this case, joint knowledge 
creation will provide common benefits for both partners in contrast to the benefits to 
individual firms that only result from mimicking the partner´s skills for subsequent 
application (Khanna et al, 1998).  

Unlike the buyer-supplier literature, there are a large number of studies on strategic R&D 
alliances where KBV is used as a theoretical perspective, arguing that no single firm 
possesses all capabilities and resources to develop new technologies alone (e.g. Dyer and 
Sing, 1998; Grant and Baden-Fuller, 2004; Hamel, 1991). There are also many studies where 
TCE is used, arguing that firms form alliances to increase transaction cost efficiency (e.g. 
Oxley and Sampson, 2004; Das and Teng, 2001). Consequently it ought to be possible to 
differentiate between different types of NPD collaborations on firm level where different 
theoretical perspectives are more or less suitable as explanatory lenses. The collaborations 
that focus on learning can essentially be explained from the KBV literature and its focus on 
the combination of new knowledge in order to grow (cf. Kogut and Zander, 1992; Penrose, 
1959; Wernerfeldt, 1984). In these cases, the characteristics of knowledge and the challenges 
of knowledge coordination may be dominant. The collaborations where the aim is to acquire 
knowledge from the other partner may be more related to TCE as the focus is on minimizing 
the cost for governing the knowledge transfer (cf. Coase, 1937; Williamson, 1975, 1985). In 
these cases, the relational characteristics and the challenges of cooperation may be dominant. 
Thus, the dilemma between openness and the risk of knowledge leakage in collaborative 
innovation strategies may be managed by predominantly coordination or cooperation 
mechanisms depending on the focus of the collaboration. However, this is a simplified 
recommendation as governance mechanisms surely are necessary when interaction is high, 
knowledge is complex, highly differentiated and tacit, which is often the case in 
collaborations that is focused on learning (cf. Heiman and Nickerson, 2004). 
 
The literature about strategic R&D alliances argue that, for alliances to be successful in the 
long run, a minimum level of ‘fit’ between the partners on the strategic, organizational and 
operational levels is essential (Das & Teng, 2002). On the strategic and organizational levels, 
this fit essentially entails common objectives and expectations, and similarities in 
organizational structures, while, at the operational level, partnering firms need a minimum 
compatibility with respect to cultural aspects and human capital skills. Literature has further 
argued that trust is an important factor that should be considered along with strategic and 
operational aspects, especially in the case of uncertainty. 
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There should be a link between the strategic NPD collaborations and buyer-supplier 
collaborations on project level. In fact, suppliers are found to be important contributors, not 
only as means of improving quality and decreasing cost of a product but also as they 
contribute to innovative solutions (e.g. Petersen et al, 2005; Un et al, 2010; Wynstra et al, 
2010). Thus, both short-term and long-term benefits are gained from involving suppliers in 
the NPD process. However, long-term interdependency can cause NPD collaborations to 
become less innovative if partners can no longer provide the capabilities they brought to the 
alliance at its outset (Pfeffer & Salancik, 2003). The literature on open innovation indicates 
that short-term breadth may complement long-term depth (Bahemia and Squire, 2012; 
Laursen and Salter, 2006). This would imply both project level consequences and managerial 
consequences at the strategic level of the firm. However, as literature about managing buyer-
supplier innovation is scarce, it is a delicate task to draw general conclusions on how to 
strategically manage knowledge in collaborative innovation.  

In empirical studies, actual results of supplier involvement are indeed associated with 
improved quality, enhanced speed and a decrease in development costs (Clark, 1989; 
Takeuchi and Nonaka, 1986). Besides these typical project related short-term benefits, some 
authors have pointed at long-term strategic benefits. These include accumulated knowledge 
and experience between the partners that may result in a more efficient and effective 
collaboration in future projects (Ragatz, 1997; Sobrero and Roberts, 2001), the permanent 
access to suppliers’ new technologies, which may be of strategic importance for future 
product development activities (Wynstra, et al, 2001), and alignment of technology strategies 
with key suppliers through roadmaps and the like (Handfield et al., 1999).  

 
Without specifically referring to collaborative innovation and knowledge management, van 
Echtelt et al. (2007; 2008) are two among few studies that link long-term and short-term 
managerial practices in collaborative NPD. By using case studies the authors find that 
successful supplier collaboration is dependent on management’s ability to coordinate design, 
execution and evaluation of strategic long-term processes as well as operational short-term 
processes. The strategic management activities include formulating, implementing and 
evaluating principles for internal/external R&D as well as policies for a desired supplier base. 
These strategic management processes share their long-term focus before and across different 
projects, whereas the operational management processes are the engine to effectively set up 
and manage different collaborations within development projects. Van Echtelt et al. (2007; 
2008) argue that long-term collaboration benefits can only be captured if a company can build 
long-term relationships with key suppliers, with whom it builds learning routines and ensures 
that the capability sets of both parties are aligned and remain useful for future joint projects. 
Thus, having established explicit and extensive strategies in order to manage knowledge, a 
company obviously still needs a set of operational management processes to identify the right 
partners and the appropriate level of supplier involvement for the various suppliers in a 
specific project, using the support from the strategic directions and guidelines. Consequently, 
activities related to prioritising, mobilising, coordinating, and timing are necessary (Wynstra 
et al., 2003). These activities are connected to supplier selection and resource allocation, 
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getting a commitment from suppliers, coordinating the development work and making sure 
that information exchanges are taking place in a timely and correct manner. The latter activity 
is related to sharing technology information and sharing of decision making (Kim and Oh, 
2005; Petersen et al., 2003; Bozdogan et al., 1998; McIvor and Humphreys, 2004). Sharing of 
technology information and decision making is facilitated by integrating the suppliers into the 
development team (Biehl, 2006; Petersen et al., 2003). This approach is similar to an 
integrated approach to NPD project coordination (Lakemond et al., 2006), which provides 
good conditions for knowledge integration.  
 
Successful management of supplier collaborations in NPD requires commitment from top 
management (Aylen, 2010; Beecham and Cordey-Hayes, 1998). This commitment results in a 
positive attitude to supplier collaborations and a willingness to learn, instead of trying to 
instinctively protect personal interests and creating an ambiguous situation of partly 
collaborative and partly competitive relations that makes it difficult to integrate working 
relationships with suppliers (Brattström and Ricthnér, 2013).   
 
The combined long-term and short-term results of supplier involvement cannot be adequately 
explained either by the pattern of strategic management processes, or by the pattern of the 
operational processes (Van Echtelt et al, 2007). Long-term learning mechanisms need to be 
combined with operational routines (Zollo and Winter, 2002). In collaborative innovation, 
these combinative capabilities do not stop with the boundary of the firm (cf. Das and Teng, 
2001). Instead it is the buyer-supplier collaboration that constitutes the capability and 
possibility for knowledge to be integrated, built and reconfigured in a changing environment 
(Teece et al, 1997).    
  
Selecting and involving capable suppliers may be a prerequisite for innovation (Petersen et al, 
2005). However, this is not enough. There has to be trust between the buyer and supplier 
(Walter, 2003). Van Echtelt et al. (2008) argue that long-term collaboration benefits can only 
be captured if a company can build long-term relationships with key suppliers, with whom it 
builds learning routines and ensures that the capability sets of both parties are aligned and 
remain useful for future joint projects. This is particularly important when involving suppliers 
of critical technology where there is an information asymmetry and dependence on the 
supplier (Eisenhardt, 1989). Limited influence on project level may be supported by 
influencing the supplier on a strategic level (cf. Schiele, 2010). By collaborating on a strategic 
level, firms can gain alignment for future projects and diminish the need for direct project 
control within the projects. Long-term collaborations facilitate control in projects with 
powerful suppliers of critical technologies. 

The conceptual model from Van Echtelt et al (2008) may provide a framework where long-
term objectives can be linked to operational project level activities in collaborative 
innovation. However, this model does not take into consideration cooperation contingencies, 
such as asset specificity, technological uncertainty and opportunistic behaviour, or 
coordination contingencies, such as knowledge differentiation, tacitness and uncertainty. 
Neither does the model take into consideration something that is related to uncertainty, 
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namely the knowledge input from the supplier. This input can be either incremental or radical, 
and be a part of exploitative or explorative processes (cf. March, 1991).     
     
Riviera and Santos (2011) find that inter-organizational relations can be divided into 
explorative and exploitative collaborations as a means to understand and explain the 
underlying activities. Of course, inter-organizational relations include both exploration and 
exploitation. Normally there is a combination of long-term learning and short-term efficiency 
in NPD collaborations (cf. Lakemond et al, 2006; Sobrero and Roberts, 2001; Van Echtelt et 
al, 2008). However, according to Riveria and Santos (2011) the main intent of the 
collaboration will determine the actual outcome. Consequently, if there is a strategy with an 
emphasis on joint learning and exploration on firm level, this will also determine the actual 
activities in a buyer-supplier NPD project. Interestingly though, the literature on NPD 
collaborations gives diverging answers as to whether supplier involvement in technologically 
uncertain projects, i.e., explorative projects with radical input, improves innovation 
performance (cf. Eisenhardt and Tabrizi, 1995; Ragatz et al, 2002). In fact, to create future 
value, explorative collaborations may have to adopt a variety of practices to facilitate open 
knowledge exchange. Deploying these practices may increase the likelihood that 
economically valuable knowledge, which is beyond the scope of the collaboration, is 
expropriated (Heiman and Nickerson, 2004). As presented in this theoretical framework, 
different theoretical perspectives, KBV and TCE, give different solutions how to handle this 
dilemma (Combs and Ketchen, 2008; Heiman and Nickerson, 2004). This makes it interesting 
to study how to manage collaborative innovation. Even though strategic managers may 
formulate collaborative innovation strategies on firm level, it is not certain that these 
strategies are materialized as expected on project level. In order to obtain both long-term 
objectives and short-term benefits, perhaps combined strategic and operational managerial 
processes are needed (cf. Van Echtelt et al., 2008). Here, the above-mentioned theoretical 
perspectives may give new insights and facilitate the analysis of the management of 
collaborative innovation.   

 

2.7	Synthesis	of	the	literature	‐	an	analytical	model	
Buyer-supplier innovation can be considered as a collaborative innovation strategy where the 
buyer and the supplier combine their knowledge in the development of new products (cf. 
Bucic & Ngo, 2012; Chesbrough, 2003; Remneland-Wikhamn et al., 2011). Here, suppliers 
do not only contribute with short-term benefits, such as product improvements, but also with 
long-term goals, such as completely new technologies and designs (Aylen, 2010a). When 
implementing a collaborative innovation strategy, management has to consider the risk of 
knowledge leakage (cf. Williamson, 2002; Oxley & Sampson, 2004).  There is a tension 
between, on the one hand, minimizing the cost of governing the existing knowledge and to 
create new knowledge in collaboration with external partners in order to perform better in the 
future (Heiman & Nickerson, 2002; Combs & Ketchen, 2008). The literature review suggests 
these tensions can be summarized in two general challenges, namely the problem of 
coordination and the problem of cooperation.  
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The problem of coordination may be best explained from the KBV perspective. Here, the 
focus is on knowledge characteristics and on managing the growth of the firm (Penrose, 1959; 
Wernerfeldt, 1984). From this perspective a NPD collaboration exists to combine knowledge 
(Kogut and Zander, 1992). The coordination challenges include lack of common knowledge 
(Grant, 1996), the tacitness of knowledge (Nonaka, 1994) and uncertainty (Van den Ven et 
al., 1976). To manage the coordination of knowledge, different knowledge integration 
mechanisms are suggested (Grant, 1996; Schmickl and Keiser, 2008).     

The problem of cooperation may be best explained from the TCE perspective. Here, the focus 
is on relational characteristics and on the management of risks of knowledge leakage (Coase, 
1937; Williamson, 1975, 1985, 2002). The cooperation challenges include asset specificity 
(Williamson, 1985), uncertainty (Williamson, 1985), and governance of opportunistic 
behaviour (Williamson, 1981, 2002). To manage cooperation, governance structures, such as 
contractual agreements, are needed (Ibid). However, well formulated contracts can 
complement, but not totally exclude monitoring (Rijsdijk and van den Ende 2011), goal 
alignment (Eisenhardt, 1989) and trust (Blomqvist et al, 2005). How the problem of 
coordination and cooperation interact may be derived from the literature on inter-
organizational relations, which argues that firms negotiate contractual arrangements that form 
the context for interaction (e.g. Ring and Van de Ven, 1994).  

Figure 1 illustrates the analytical framework that will be used in order to investigate how 
knowledge-intensive manufacturing companies strategically manage supplier knowledge in 
collaborative innovation. The idea is to investigate the linkages between the formulation of a 
collaborative innovation (CI) strategy, which can be either focused on exploration or 
exploitation, and the implementation of this strategy on project level. By combining the 
above-mentioned theoretical perspectives, KBV that focus on coordination and knowledge 
integration mechanisms, and TCE that focus on cooperation and governance mechanisms, the 
management of the underlying dilemma between openness and the risk of knowledge leakage 
may be investigated. The objective is to generate knowledge on how supplier knowledge, 
which can be both radical and incremental, can be strategically utilized in the development of 
new products.  
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Figure 2.1: An analytical model for the investigation of management of collaborative innovation 
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3	Methodology		
This chapter describes the methodological choices and their consequences. First, there is an 
ontological and epistemological discussion. Then, there is an overview of the research process 
and a presentation of the research design. This is followed by a description of the data 
collection and the data analysis. Criteria fo qualitative research are then discussed, and finally 
it is described how the material is presented and by whom.  
 

3.1	Ontological	and	epistemological	considerations 
Before conducting research, it is important to reflect on ontological positions and 
epistemological approaches (Johnson & Duberley, 2003). Questions of social ontology are 
concerned with the nature of social entities (Bryman, 2008). The central issue is whether 
social entities can be considered as objective entities that have a reality external to social 
actors, or if they should be considered as social constructions built up from the perceptions 
and actions of social actors. These positions are referred to as objectivism and constructivism. 
For example, in objectivism an organization can be considered as a tangible object. It has 
rules and regulations. It adopts standardized procedures for getting things done. There is a 
hierarchy and divisions of labour. However, an organization can also be considered as more 
like a general understanding (Strauss, Schatzman, Ehrich, Bucher, & Sabshin, 1973). Here, 
the social order is in a constant state of change because numerous agreements are continually 
being terminated and new ones are constructed.     

An epistemological issue concerns the question of what should be regarded as acceptable 
knowledge (Bryman, 2008). A central issue is whether the social world can and should be 
studied according to the same principles as in natural sciences, which is associated with an 
epistemological position called positivism. One important principle in positivism is that only 
phenomena that can be confirmed by the senses can genuinely be warranted as knowledge.    
This position implies that there is “something out there” to measure. This positivistic position 
is contrasted by interpretivism. Interpretivism argue that social sciences, people and 
institutions, requires a different logic than natural sciences. The underlying argument is that 
there is a distinctiveness of humans as against the natural order. Social science is about 
understanding human behaviour not explaining it, which is the chief ingredient in a 
positivistic approach (cf. Weber, 1947).      

Questions of social ontology and epistemology cannot be divorced from issues concerning the 
conduct of social research (Morgan & Smircich, 1980). Ontological assumptions and 
epistemological positions will feed into the ways in which research questions are formulated 
and how research is carried out.  If research questions are formulated in such a way as to 
suggest that organizations are objective social entities that act upon individuals, the researcher 
is likely to emphasize the formal properties of the organization. Furthermore, if the aim is to 
try to explain rather than to understand a phenomenon, a positivistic approach is adequate.    
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Social research is conducted based on an ontological continuum from extreme interpretism to 
extreme objectivism (Ibid). In this research, objectivism can be considered as the main 
ontological position taken, when studying how companies manage supplier knowledge in 
collaborative innovation. In fact, the processes investigated are relatively rigid, as rules and 
regulations for knowledge exchange put constraints on individual action. Of course, to a 
certain degree individuals construct social reality, for example by constructing new or revised 
rules and regulations for knowledge exchange. However, in this research the mechanisms for 
knowledge management are primarily acknowledged as a part of an existing “objective” 
reality. Consequently, the categories employed to understand the social world have 
characteristics of an object that is external to the observer.        

An ontological position that is closer to objectivism than constructivism will, of course, affect 
the epistemological choices. It is obvious that different world views imply different grounds 
for knowledge about the social world. My understanding of the world does not give rise to an 
extreme positivistic standpoint derived from a mechanical conception of the universe. Instead 
of a closed structure, I understand the world as an open system which gives way to an 
epistemology emphasizing the need to understand the process of change. In organisation 
theory the metaphor of an organism may conceptualize the way of theorizing about the social 
world and of generating knowledge. This epistemological approach stresses the importance of 
monitoring processes in which a phenomenon changes over time in relation to its context (cf. 
Burns and Stalker, 1961; Thomson, 1967).  

The aim of this research is to observe and collect data in order to draw conclusions about the 
knowledge management phenomenon between organisations. Here, organisations are seen as 
open systems that are dependent on the environment for their survival. In organisations 
humans interact. They influence and are influenced of their environment. The ambition in this 
research is, not only to understand human and organisational behaviour (cf. Weber, 1947) but 
also to explain human and organisational action. Of course, there is a certain need for 
understanding of human behaviour, for example the importance of trust within an 
organisational relation, but part of the objective in this research was also to arrive at an 
explanation of the role of trust for knowledge exchange. Therefore, positivism, not 
interpretivism, is considered as the main epistemological approach.        

	

3.2	Overview	of	the	research	process	
This research started explorative, studying collaborative innovation processes. However, it 
also had the ambition of explaining these collaborative processes in order to give a deeper 
theoretical insight. Guided by the purpose – to investigate how knowledge-intensive 
manufacturing companies manage supplier knowledge in collaborative innovation - the 
material has been gathered in five studies, following the logic of describing and trying to 
explain a phenomenon: I) a literature review and a focus group meeting to categorize the 
knowledge input from the suppliers, II) an empirical study investigating the mechanisms for 
the integration of knowledge, III) an empirical study focusing on what characterize the 
relations between the buyer and supplier and the role of trust for the integration processes, IV) 



29 
 

an empirical study focusing on controlling suppliers of critical technologies in new product 
development, and finally V) an empirical study of how relational and knowledge 
characteristics can explain the link between the formulation of open and collaborative 
strategies and their implementation on project level (Figure 3.1).  
 

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Overview of the research process for investigating how to manage supplier knowledge in 
collaborative innovation 

The first study, the literature review, was foremost descriptive, categorizing the knowledge 
input from the suppliers.  The second study, which was the largest part of the overall study, 
had the ambition to empirically identify and conceptually characterize the knowledge 
integration mechanisms. It aimed at, not just exploring and describing the mechanisms, but 
also to consider the contingencies, where the type of knowledge input, identified in the 
literature review, appeared to be decisive. The third study, aimed at giving a deeper 
understanding of the knowledge integration phenomenon by focusing on a crucial aspect of 
the process - trust. Therefore, this study utilized some of the empirical material from the 
second study, in order to explore, describe and explain the role of trust when opening up for 
supplier knowledge. This, as it became evident that the character of the relationship between 
the buyer and supplier had an important influence on the knowledge management processes. 
The relational aspects were further investigated in the fourth study. A strong dependency on 
suppliers of critical knowledge would have to be managed and controlled with appropriate 
checks and balances. Long-term control mechanisms such as trust would have to be 
complemented by short-term mechanisms. In the fifth study, data from the previous studies 
were combined and complemented by empirical material from strategic firm level. In this 
study, it became clear that the link between collaborative innovation strategies and their 
implementation on project level could be explained, not only by focusing on the 
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characteristics of knowledge and the need for coordination mechanisms, but also on the 
character of the buyer-supplier relations and the need for cooperation mechanisms.     
 
Thus, the material in this research was analysed and conclusions were drawn related to the 
focus in each of the appended papers. The present thesis is essentially a synthesis of the 
findings that aims to answer the purpose of the overall study.     
 

3.3	Research	design		
One fundamental aim of the overall study is to investigate how firms strategically manage 
supplier knowledge in collaborative innovation. Therefore, the research design included 
carefully selected cases for a deep understanding of knowledge management in NPD 
collaborations. The unit of analysis would foremost be the collaborative NPD project between 
the buying and the supplying firm. However, in order to be able to say something about 
collaborative innovation strategies, the project level analysis needed to be complemented by a 
study on firm level. In both cases the main perspective would be the buying firm. 
 
Even though the research is empirically based, the overall study started by an extensive 
literature review. This might indicate that the research took a deductive departure, starting by 
the theory. However, according to Yin (2009), a good analytical framework is essential for the 
data gathering and analysis even in explorative studies. Having an analytical framework, the 
empirical studies had a theoretical foundation to build upon (Yin, 2009). The idea was to find 
cases that could give deeper insights of the collaborative innovation phenomenon (Eisenhardt, 
1989b). As the literature review pointed towards a contingency approach, where different 
knowledge input from suppliers would imply different knowledge integration processes, this 
had to be considered when selecting the cases. A relatively broad sample was necessary, as 
the knowledge integration and governance mechanisms were assumed to depend on, not only 
the knowledge input, but also the complexity of the task (cf. Tell, 2011). However, it was 
found that the governance mechanisms, i.e. the role of trust and the control mechanisms, 
could be investigated using only a few of the cases. In fact, it turned out that the only relevant 
variable to consider in these cases was the knowledge input from the supplier, either 
incremental or radical input. A synthesis of the findings was done after all studies had been 
conducted. The aim was to answer the purpose of the overall study, i.e. how to strategically 
manage supplier knowledge in collaborative innovation, and thereby give a deeper insight to 
the phenomenon.   
 
The research design and its different phases are further described in Figure 3.2 and in the 
subsequent paragraphs. This includes: 1) the define and design phase, i.e. the initial 
formulation of the purpose and defining of a theoretical framework as well as the selection of 
cases;  2)  the second phase, where the different case studies were conducted, data was 
collected, analysed and conclusions were drawn; and finally 3) the third phase, where all the 
studies are analysed in order to synthesize the findings and to draw conclusions related to the 
overall purpose of the thesis. 
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Figure 3.2 The research design (modified from Yin 2009, p.57) 

Figure 3.3 shows the point in time when the actual data collection was done within each firm 
and case. A more elaborate description of the data collection is found in section 3.3. 

 2010 2011 2012 2013 2014 
Firm A (Case 1-2)      
Firm B (Case 3-4)      
Firm C (Case 5-6)      
      

Figure 3.3 Data collection in each firm and case – chronological view  

3.3.1	A	literature	review	and	a	focus	group	discussion	
As mentioned, before starting the empirical studies, an extensive literature review was done. 
The aim of the literature review (Paper I) was to develop a general theoretical framework for 
the overall study. More specifically it was to categorize the input from suppliers.  

Paper	I	–	Categorizing	the	supplier	contribution		
Literature searches were done in Web of Science, as it includes a comprehensive coverage of 
peer reviewed journals. During the initial searches, several keywords were determined and 
systematically used in our further searches, such as: supplier, collaboration, and innovation. 
The initial searches resulted in an overwhelmingly amount of 272 articles. After an initial 
screening of the results, a number of 175 articles where selected. To determine the relevance 
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of these articles, their abstracts were read. Focus was to find articles that included 
management of innovation upstream in the supply chain (Table 3.1).  
 

 

Table 3.1 Key words and results in searches 

 
Search strings 

Number of 
counts 

Selected abstract 
reading 

‘open innovation’ AND ‘supplier’  8 4 

‘incremental innovation’ AND ‘supplier’ 8 6 

’radical innovation’ AND ’supplier’ 9 6 

‘innovation’ AND ‘supplier’ AND ‘collaboration’  43 31 

‘inter-firm’ AND ‘supplier’ AND ‘collaboration’  14 10 

‘inter-organizational’ AND ‘supplier’ AND ‘collaboration’  22 10 

’product innovation’ AND ’supplier’  168 108 

TOTAL 272 175 

 
The subsequent selection resulted in 80 articles from 33 different journals that form the basis 
of this literature review (Table 3.2). 
 
Table 3.2 The articles and journals part of the review  

Journal Articles Number of 
articles 

Journal of Product Innovation Management (Appleyard, 2003, Bonaccorsi and Lipparini, 1994, Droge et al., 2000, Lau et 
al., 2010, Lee and Veloso, 2008, Petersen et al., 2003, Sanchez and Perez, 2003, 
Song and Thieme, 2009, Tatikonda and Stock, 2003, Un, Cuervo-Cazurra and 
Asakawa, 2010, van Echtelt et al., 2008, Wynstra et al., 2010) 

12 

R&D Management (Aylen, 2010, Bidault et al., 1998, Bozdogan et al., 1998, Lakemond et al., 
2006a, Mikkola, 2003, Schiele, 2010, Song et al., 2006, Veganti, 1997)) 

8 

Research Policy (Belderbos et al., 2004, Bidault, Despres and Butler, 1998, Chung and Kim, 
2003, Laamanen, 2005, Sobrero and Roberts, 2002, Tsai, 2009) 

6 

Industrial Marketing Management (Corso et al., 2001, Fliess and Becker, 2006, Jaspers and van den Ende, 2006, 
Johnsen and Ford, 2007, Schiele, 2006, Wagner and Hoegl, 2006, Wynstra et 
al., 2003) 

7 

IEEE Transactions on Engineering Management (Hartley et al., 1997, Hua and Wemmerlov, 2006, Reed and Walsh, 2002, van 
Echtelt et al., 2007; Ro, 2008 ) 

5 

Technovation (Andersen and Drejer, 2009, Beecham and Cordey-Hayes, 1998, Blomqvist et 
al., 2005, Chen and Liu, 2005, Li and Vanhaverbeke, 2009) 

5 

Journal of Operations Management (Choi and Krause, 2006, Koufteros et al., 2007, Paulraj et al., 2008, Petersen et 
al., 2005, Primo and Amundson, 2002, Song and Di Benedetto, 2008) 

4 

Journal of Business Research (Johnsen et al., 2006, Ragatz et al., 2002, Ritter and Gemunden, 2004, Walter, 
2003) 

4 

International Journal of Operations and Production 
Management 

(Hong et al., 2009, Howard and Squire, 2007, Johnston and Kristal, 2008, Spina 
et al., 2002) 

3 
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Decision Sciences (Koufteros et al., 2005, Koufteros et al., 2010, Tangpong et al., 2008) 3 

Journal of Engineering and Technology 
Management 

(Langner and Seidel, 2009, McCutcheon et al., 1997, McIvor et al., 2006) 2 

Strategic Management Journal (Hoetker, 2006, Kaufman et al., 2000) 2 

Administrative Science Quarterly (Eisenhardt and Tabrizi, 1995) 1 

Annals of Operations Research (Biehl et al, 2006) 1 

Asia Pacific Journal of Management (Su et al., 2009) 1 

British Journal of Management (Cousins and Lawson, 2007) 1 

European Planning Studies (Isaksen and Kalsaas, 2009) 1 

International Journal of Management Reviews (Corso, Martini, Paolucci and Pellegrini, 2001) 1 

International Journal of Production Economics (Maffin and Braiden, 2001) 1 

International Journal of Production Research (Lin, 2004) 1 

International Journal of Research in Marketing (Wang et al., 2008) 1 

Journal of International Business Studies (McDermott and Corredoira, 2010) 1 

Journal of International Marketing (Jean et al., 2010) 1 

Journal of Management (Hoegl and Wagner, 2005) 1 

Journal of Marketing (Carson, 2007) 1 

Journal of the Academy of Marketing Science (Roy, Sivakumar and Wilkinson, 2004) 1 

Journal of World Business (Griffith et al., 2009) 1 

Management Decision (Oh and Rhee, 2010) 1 

Management Science (Hoetker et al., 2007) 1 

Omega – International Journal of Management 
Science 

(McIvor and Humphreys, 2004) 1 

Organization Science (Takeishi, 2002) 1 

Production and Operations Management (Ulrich and Ellison, 2005) 1 

Supply Chain Management- An international 
Journal 

(Kim and Oh, 2005) 1 

Technology Forecasting and Planning (Veloso and Fixson, 2001) 1 

   80 

 

 
As mentioned, the emphasis of the literature review was to determine the contribution from 
the suppliers to NPD. A categorization of supplier inputs to innovation was important. This, 
as it could be expected that different knowledge inputs were subject to different collaborative 
innovation processes and therefore guided the research design and case selection.    
 
To validate the findings from the literature review, a focus group was utilized. The idea was 
to gather persons that were known to have a certain experience in buyer-supplier 
collaborations and interview them in a relatively unstructured way. The focus group method is 
a form of group interview in which there are several participants, an emphasis in questioning 
on a fairly tightly defined topic, and the focus is upon interaction and construction of meaning 
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(Merton et al,. 1956). As such, a focus group contains elements from two methods, the group 
interview, where several people discuss a number of topics, and what has been called a 
focused interview, in which interviewees are selected because they have been involved in a 
particular situation. Thus, the focus group method appends the element of interaction within 
groups. The aim is to examine ways in which people, in conjunction with each other, construe 
meaning of a phenomenon, in this case the contribution of the suppliers to NPD.  
 
Therefore, to validate our findings in this first study, Purnet, a group of strategic purchasing 
managers, representing 11 Swedish – mainly large manufacturing companies - was used. This 
group was chosen as it was assumed to have a broad knowledge that was highly representative 
for the area (Bryman, 2008). During the focus group meeting a colleague acted as a moderator 
and posed different questions that the participants were supposed to discuss.The questions 
focused on the most usual contribution of suppliers to innovation, the importance of the 
supplier’s understanding of the technologies used, the importance of the supplier’s 
understanding for the product’s business case etc. In this way, the categories from the 
literature review could be confirmed to be relevant and valid. Now it was possible to know the 
contribution from suppliers to NPD in terms of knowledge categories - incremental and 
radical input, on component and architectural level. This would constitute a starting point for 
selecting empirical cases.  
 

3.3.	2	Case	studies	‐	selection	of	cases		
In order to investigate the strategies knowledge-intensive manufacturing companies use to 
manage supplier knowledge in collaborative innovation, case studies were conducted. The 
reason for choosing case studies, were the underlying research questions: 1) How do the 
companies build their strategies for managing supplier knowledge in collaborative 
innovation? 2) How do the companies manage supplier knowledge on the project level? and 
3) What are the links between the company level strategies and the project level 
collaborations? The third question is more or less a question of finding an explanation of why 
the collaborative strategies are materialized the way they are on project level. 

When answering research questions such as “how?” and “why?” case studies are particularly 
useful (Yin, 2009). Therefore, for this research, a case study methodology was found to be 
adequate. Case studies would give understanding of the collaborative innovation phenomenon 
in its context, in this case buyer-supplier collaborations in NPD, and enable us to answer our 
“how” and “why” research questions. This is confirmed by Yin´s (2009) definition of a case 
study: 
 

“an empirical inquiry that investigates a current phenomenon in its context, especially 
when the boundaries between phenomenon and context is unclear”(Ibid:10).  

 

Eisenhardt (1989) suggests that the case selection should be based on theoretical usefulness. 
The more complex the phenomenon, the more important to have relevant cases to enable 
theoretical replication (Yin, 2009). Therefore, in order to answer the research questions, a 
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multiple-case study was implemented. In this way the cases would be selected in order to be 
able to delimit the conclusions (cf. Eisenhardt, 1989). Although the empirical data may draw 
from only a few cases, it would be possible to carry out analytical generalization (Firestone, 
1993). 

The sampling criteria for the selection of the participating firms would firstly include that the 
focal firms would be manufacturing companies that had a relatively high R&D activity. This 
would indicate that the firms are knowledge intensive. Second, as Yin (2009) argues, the 
selection of the cases should demonstrate the phenomenon intensely.  In this study the NPD 
collaborations selected should reveal different aspects of the knowledge integration processes. 
Therefore, after having selected the firms, the idea was to find NPD-collaborations where the 
input from the suppliers differed and therefore, probably also, the integration processes. The 
categorisation from the literature review, describing different supplier contributions, was 
utilized as a tool for the selection. Here, the knowledge inputs from the supplier could be 
categorized as radical and incremental on component and architectural level (Table 3.3) 

 
Table 3.3 Different supplier contributions on different levels 

 Component level Architectural level 
Radical input Development of a completely new 

component 
 

Development of a completely new 
system 

Incremental input 
 

Improvement of a component Improvement of a system 

 

Hence, the selection of the cases, first, had to take into consideration that the collaborations 
can be on either component or architectural level. As high-tech firms, to a large extent, are 
capable of being system integrators compared to less high-tech firms (de Faria, 2010), firms 
were selected on this scale. Case 1-2 clearly would represent collaborations on component 
level, case 3-4 would represent more of system-collaborations, and case 5-6 clearly would 
represent complex systems (Figure 3.3). Second, the selection of cases had to take into 
consideration that suppliers may contribute either with incremental or radical knowledge in 
the NPD collaboration. Either the input is about an improvement of an existent product or the 
development of a completely new product. The input from the suppliers is incremental in 
cases 2, 4 and 6, whereas the input is of a more radical nature in cases 1, 3 and 5. 
 
From the beginning, two international manufacturing companies on different technological 
levels according to the OECD classifications were selected. One of them is from the 
automotive industry, CARCOM, a middle-tech company, were the number of employees are 
2 350. As the automotive industry is relatively prevalent in research about supplier 
involvement in NPD (cf. Johnsen, 2009), it was decided to include other industrial sectors. 
Therefore, the second selected company, TELECOM, is a large and world-leading high-tech 
telecom company, where the number of employees are 104 500. To have a more nuanced 
understanding of the knowledge integration processes, taking into consideration different 
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industries and different technology levels, data from a third company, ENERCOM, was 
utilized. This company is from the energy sector and represents the middle-/high-tech 
industry. It is a large international manufacturing company with 135 000 employees. It would 
complement the automotive and telecom companies from the middle-tech and the high-tech 
industry and bring a broader theoretical insight about the phenomenon in question (Yin, 
2009).    

 

Figure 3.3 Selection of the cases  

In collaboration with these companies, six buyer-suppler collaborations were selected, two 
from each company. At each firm, one of the collaborations was of incremental character and 
the other was of a more radical nature. Thus, two extreme cases (Alvesson, 2011) were 
selected per company, where each company represented different complexity levels, i.e. 
collaborations on component or system level (Figure 3.3). 
 

3.4	The	cases	
The holder is a critical component within a new generation of disc brakes. For the holder 
collaboration CARCOM chose an existent supplier, a Danish company with 1 000 employees. 
The input from the supplier was both related to casting design and process design. 
 
The caliper is a similar disc brake component as the holder. However, in the caliper 
collaboration, CARCOM involved a new supplier. In fact, CARCOM first involved a supplier 
for developing a prototype. Then CARCOM involved a well-known player in the disc-break 
sector, a German supplier with 5 700 employees. CARCOM needed a competent and capable 
casting supplier, as the component was critical and there was time pressure.  
 
The battery is an innovative product that is an energy-storage for a power transmission 
system. For the battery, ENERCOM selected a French supplier with 4 100 employees. This 
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supplier had a good reputation of working with leading system integrators and was considered 
to have the specific knowledge about battery technology 
 
The hybrid bearing is a critical component for an electrical motor. This product has a 
relatively low innovativeness as the technology already existed. Here, ENERCOM selected a 
relatively large Swedish supplier with 40 200 employees the buyer had collaborated with 
previously. 
 
The active antenna is an innovative product that combines two technologies, a radio and an 
antenna. It is a new concept based on technologies that is new to the buyer and the supplier 
respectively. Actually, the idea originated from the supplier, a German company with 6 700 
employees that TELECOM had collaborated with before.  
 
The processor is a component for a generic computer platform. For this component, 
TELECOM chose to collaborate with an existent supplier, a large American company. This 
company is a market leader in the processor industry and employs 82 500 persons. An 
overview of the cases - the six buyer-supplier collaborations included in this thesis - can be 
found in Table 3.4. 

 
Table 3.4 Key data from the cases 

 CARCOM  ENERCOM TELECOM 

Profile Middle-tech Middle-/high-tech High-tech 

No. of employees 

 

2 350 135 000 104 500 

Sales, (Billion 
Euros) 

0.45 21.0 25.4 

Cases 1- The holder 
Existing 
Danish supplier, 
1 000 employees 
2- The caliper 
New 
German supplier, 
5 700 employees 
 

3- The battery 
New 
French supplier, 
4 700 employees 
4- The bearing 
Existing 
Swedish supplier, 
40 200 employees 

5- The antenna 
Existing 
German supplier, 
6 700 employees 
6- The processor 
Existing 
American supplier, 
82 500 employees 

Project duration 

 

3 years 2 years 2 years 

Project 
participants 

6-10 8-12 8-12 



38 
 

3.4.1	The	empirical	studies	
Four different studies were conducted using the empirical material (Figure 3.2). Each study 
focused on different aspects of strategically managing supplier knowledge and answered 
different research questions.  

Paper	II	–	Different	mechanisms	for	knowledge	integration	
The first empirical study (Paper II) would focus on different mechanisms for integrating 
supplier knowledge, which is related to research question number two, i.e., how companies 
manage supplier collaborations in NPD on project level. It was decided to implement a 
multiple-case study that covered all three companies and all six cases; the holder, the caliper, 
the bearing, the battery, the antenna and the processor collaboration (see Table 3.4). In fact, 
the rationale for implementing multiple-case studies is replication (Yin, 2009). In this study 
different patterns were predicted in the cases that could be related to the theoretical 
framework. A theoretical replication logic was implemented to capture the richness of the 
phenomenon (Eisenhardt & Graebner, 2007b). Hence, a relatively broad sample was selected, 
that included different industries, technology levels, and complexities. The cases represent 
collaborations on component and system level where the suppliers contributed with 
incremental and radical input.  
 
From the middle-tech automotive industry, the holder and the caliper collaboration were 
selected. They both represent relatively homogenous components. From the mid-/high-tech 
energy industry, the bearing and the battery collaboration were selected. Both products are 
relatively complex. Finally from the high-tech telecom industry, the antenna collaboration and 
the processor collaboration were selected. Both products represent complex systems (Figure 
3.3; Table 3.4).     
 
Thus, the cases - six buyer-supplier collaborations in NPD - were selected as they were 
expected to represent different mechanisms for integrating supplier knowledge in innovation.  
The idea was to include suppliers, at each firm, who contributed with incremental knowledge 
for improving products/processes, as well as suppliers who contributed with radical new 
technology/design. In this way, different knowledge integration mechanisms could be related 
to a specific type of supplier input and give further understanding on how firms manage 
supplier collaborations in NPD on project level.  
 

Paper	III	‐	the	role	of	trust	for	knowledge	integration																																																																								
The second empirical study (Paper III) would investigate the character of the relations 
between the buyer and supplier when different types of knowledge are integrated in NPD. 
Focus was to understand the role of trust for knowledge integration. This study would 
foremost be related to research question two, i.e. how firms manage supplier collaborations in 
NPD on project level. The study was implemented at the middle-tech firm, CARCOM, and 
involved the holder and the caliper cases. The holder and the caliper are similar components 
within a new generation of disc-brake, but where the input from one supplier was of 
incremental nature and from the other supplier of more radical character.   
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The two cases – the holder collaboration and the caliper collaboration - were selected for this 
study as they represent two extremes when it comes to scope and depth of the relationship. At 
the same time the cases represent similar casting components. Consequently, the two cases 
could be seen as good examples of polar opposites that could be used for developing 
theoretical insights  (Eisenhardt, 1989b).  Acknowledging different knowledge inputs, it was 
possible to isolate other variables such as industry, technology level, and complexity, only 
focusing on the effect of the relationship on the knowledge integration processes. The cases 
would not only explore and describe the knowledge integration processes but also explain 
important aspects of the phenomenon. In this way it was possible to get a deeper insight of 
how firms manage supplier collaborations in NPD on project level. 

 

Paper	IV	–	Control	of	suppliers	of	critical	technology																																																																													 
The third empirical study (Paper IV) would investigate how a buyer manages the dependence 
on suppliers with respect to critical technology. Focus was to understand how different 
control mechanisms could be combined on strategic and project level. This study would 
foremost be related to research question three, i.e. to investigate the link between the 
collaborative strategies and their implementation at the project level. The study was 
implemented at the high-tech firm, TELECOM, as the collaborations on this firm would 
involve strategically important supplier knowledge which represents critical technology. 

Consequently, the cases – where the antenna represents the incremental and the processor the 
radical collaboration - were selected as they can be considered as typical agency situations 
with information asymmetry as an important precedent for the inter-firm collaboration. In 
order to exclude the effects and benefits of long-term relationships with suppliers, in selected 
collaborations, TELECOM and its suppliers had years of personal relationships which are 
argued to be necessary for developing trust (Poppo & Zenger, 2002). Therefore, only projects 
where the firms had collaborated for a longer period of time and thus had experienced a 
certain degree of alignment were included. This was to ensure that the cases had rich 
information and the research team actively participated in the sampling process which 
resulted in the selection of the projects. With respect to goal alignment, the firms’ desire to 
cooperate was investigated, the length of the relationships, attempts to align goals, how 
problems were solved and which were the conflicts of interests. This was compared with the 
control mechanisms on project level. In this way it was possible to explain part of the link 
between the collaborative innovation strategies and the implementation on project level. 

 

Paper	V	–	Strategies	for	collaborative	innovation					 
The fourth empirical study (Paper V) would focus on the implementation of strategies for 
collaborative innovation. This study is related to research question one, which concerns how 
the companies build their collaborative strategies, and research question three, which 
investigates the links between the company level strategies and the project level 
collaborations. As the aim in this study was to give new insights about a complex 
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phenomenon (cf. Eisenhardt, 1989; Eisenhardt and Graebner, 2007), it was decided to 
implement a multiple-case study that covered all six cases; the holder, the caliper, the bearing, 
the battery, the antenna and the processor collaboration. In order to understand why the 
collaborations materialized as they did, the empirical findings were related to both literature 
founded on the knowledge based view and literature founded on transaction cost theories.  
 
The unit of analysis would foremost be the collaborative NPD project. However, in order to 
be able to draw conclusions about collaborative strategies and their links to the project level 
collaborations, interviews with strategic managers involved in the strategic processes at the 
focal firms were conducted. Thus, the unit of analysis in this study would also be the firm.   
 

Paper	II,	III,	IV	and	V	–	Common	perspective	and	unit	of	analysis	
Emphasis in the empirical studies was to understand how NPD-collaborations were managed 
from the buyer’s perspective. Therefore, with some exceptions for study V, the unit of 
analysis was the buyer-supplier collaboration within a NPD project at the buyer side, where 
functions such as purchasing, design and manufacturing were included. However, in order to 
understand the inter-organizational aspects and the supplier perspective, the collaborating 
suppliers were included in the empirical studies. This would, of course, also reduce the bias of 
having interviews with only one part in the buyer-supplier collaboration.  
 

3.5	Data	collection	
All NPD projects were in the end phase when the data collection began. Previous phases such 
as initiation, project definition, and product design had passed. This means it was, first of all, 
a retrospective study which had the advantage of getting and overview of the process (cf. 
Patton, 2002).     
 
Research data was mainly collected through interviews. In fact, an interview is a highly 
efficient method for gathering detailed data (Eisenhardt & Graebner, 2007b). It was decided 
that semi-structured interviews would be adequate, as these interviews are developed to be 
flexible and allow for follow-up questions (Alvesson, 2011). Two interview guides were 
therefore prepared. The first one included the main topics related to the NPD project and the 
themes regarding buyer-supplier collaborations and knowledge integration (see Appendix). 
These topics and additional questions were formulated with help of the literature review and 
the input from the focus group discussion. When the first interview guide focused the project 
level, the second focused the strategic level of the collaborations. The actual interviews were 
conducted one individual at a time in order gain the respondent´s view of the collaboration. A 
group interview could have resulted in some respondents refraining from speaking. Therefore, 
interviews were conducted individually. The selection of respondents was guided by 
representativeness and the quality of respondents (Alvesson, 2011). Thus, the sampling would 
be wide to represent different views, but also include qualitative insights of the phenomenon 
in question. By selecting individuals that had access to the NPD projects, representing 
different roles and responsibilities, the representativeness and the quality were ensured 
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(Eisenhardt & Graebner, 2007a). Consequently, the interviews were conducted with strategic 
managers, project managers, designers, manufacturing engineers, purchasing managers and 
other key personnel in the coordination of the knowledge integration process in their 
respective companies. This included interviews with representatives from the suppliers, key 
account managers and technological product managers, who provided additional insights and 
validated the findings from the buying firms´ perspective.  

In fact, the use of different data sources is a type of data triangulation that increases validity 
(Patton, 2002). In total, 54 interviews were conducted, essentially face-to-face, in order to get 
as rich descriptions as possible. Each interview lasted around one hour. Worth mentioning is 
that I was the responsible for the data collection and analysis at CARCOM. At ENERCOM 
another researcher, Lisa Melander, did the data collection. At TELECOM both of us collected 
the data. Table 3.5 gives an overview of the interviews. A complete list of respondents, their 
roles, interviewers, and duration of interviews can be found in Appendix. 

Table 3.5 Interview overview 

Company Case  Number of 
interviews  

Interview time  Time period  

CARCOM Case 1 
The holder 
collaboration 
 

5 (1 with supplier) 4 h 15 min June-November 2011 

 Case 2 
The caliper 
collaboration 
 
 

5 (1 with supplier) 
 
 
 
 
2 (Strategic 
Management) 
 

4 h 20 min 
 
 
 
 
1 h 40 min 

August-November 2011 
 
 
 
 
December 2013-February 
2014 

ENERCOM Case 3 
The battery 
collaboration 
 

10 (3 with supplier) 
 

14 h  January-August 2010  

 Case 4 
The bearing 
collaboration 
 
 

11 (6 with supplier) 
 
 
 
3 (Strategic 
Management) 

16 h 30 min 
 
 
 
2 h 20 min  

April-September 2010  
 
 
 
December 2013- January 
2014 
 

TELECOM Case 5 
The antenna 
collaboration 
 

9 (3 with supplier) 11 h 10 min November 2011– Mars 
2012 

 Case 6 
The processor 
collaboration 
 
 

6 (1 with supplier) 
 
 
 
3 (Strategic 
Management) 
 

6 h 
 
 
 
2 h 45 min 

December 2011 – May 
2012 
 
 
April 2014 – May 2014 
 

Total:  54 61 h  
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Except for a few telephone interviews, the interviews were conducted face-to-face at the 
respondent´s companies, not least to make the respondents feel comfortable and to avoid 
biased responses (Alvesson och Sköldberg, 2011). Specifically in collaborations where the 
supplier and the buyer contributed equally, such as the antenna collaboration, it was important 
to gain as rich data as possible from the supplier. Here, a face-to-face interview would give a 
more in-depth understanding than a phone interview (Eisenhardt & Graebner, 2007b). 
Therefore, a two day visit was made to the supplier in Germany.  
 
The interviews were recorded and thereafter transcribed. For validation, the transcriptions 
were sent to the interviewees for comments and approval. If there were comments from the 
interviewees these comments were considered by a revision of the transcriptions. In addition 
case-study reports were sent back to the companies for comments and approval. The second 
and the fifth empirical study also included a workshop with seven and six key staff involved 
in the collaborative innovation processes respectively, such as R&D engineers, system 
engineers, and sourcing managers, giving them the opportunity to comment upon the findings 
before the final report was elaborated. This procedure, of course, further strengthened the 
practical relevance and validity of the results (cf. Miles and Huberman, 1994). 
 
In addition to the interviews, a number of relevant documents, such as project documents, 
press-releases, and financial reports were studied. Some of this secondary data, such as the 
project documents that describe how the firms work within NPD projects, was the companies´ 
internal material. Others were not. Technological information about the products´ 
technologies was collected through technological brochures and technological descriptions on 
the companies´ homepages and on marketing material. Of specific importance, though, was 
the material that described the project processes. This secondary data complemented the oral 
information. In fact, this is a form of data triangulation, i.e. the use of different sources of data 
in the study of one phenomenon in order to cross-check the findings (Miles & Huberman, 
1994; Bryman, 2008). As have been described, the data collection did not only include 
conducting interviews and validating the findings in workshops, but also gathering data from 
internal and external documents. Worth mentioning are also the visits at the companies, where 
observations could be done in order to understand how the NPD processes were organised.  
 

3.6	Analysis 
For each buyer-supplier collaboration, a case description was made. These descriptions 
facilitated the analysis of the collected data, as suggested by Yin (2009). The process of 
writing the empirical papers included studying the literature and studying the case 
descriptions. According to Eisenhardt (1989), the researcher should work systematically to 
compare theory with data in an iterative process. Therefore, throughout the empirical studies, 
relevant literature has been searched for and read, systematically comparing it with the 
empirical material. The empirical studies started with a general theoretical framework about 
buyer-supplier collaboration and innovation from the literature review. They evolved to 
incorporate more specific literature about knowledge integration mechanisms and governance 
mechanisms to enable the analysis of how to manage supplier knowledge in collaborative 
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innovation. By applying theories from both KBV and TCE on the empirical findings different 
explanations were sought.    

3.6.1	Codes	and	categories	
The actual data analysis was essentially done by classifying the narratives into categories - 
using the theoretical framework - in order to structure the data. Yin (2009) would call this 
analytic technique “pattern matching”. Thus, from the beginning there were some general 
predetermined categories (Ryan and Bernhard, 2003).  For example, the data from the first 
empirical study was structured into categories such as supplier input and knowledge 
integration mechanisms. Acknowledging different types of supplier inputs, focus in the first 
empirical study was to identify the knowledge integration mechanisms related to this input 
(See Table 3.6).   
 

Table 3.6 Example of categories/codes and identified units in the first empirical study 

Category/codes Identified unit 

 

Supplier input:                  
radical knowledge 

 

Knowledge integration 
mechanism:                                   
Group problem solving 

 

 

- Casting design and  process 
management 

 

- Face-to-face  meetings            
- Open discussions                     
- Workshops 

 

 
The second empirical study used a similar type of pattern matching in order to investigate and 
try to find an explanation of the role of trust for knowledge integration. From the beginning 
the data was structured into categories such as type of trust and characterization of knowledge 
integration. In addition to pattern matching, explanation building (Eisenhardt, 1989) was 
utilized as an analytical tactic. Here, the initial propositions would be based on the literature. 
The eventual explanation was a result of a series of iterations, where the initial propositions 
about the role of trust for knowledge integration were revised by adding/deleting codes and 
categories. For example, sharing of knowledge appeared to be a crucial aspect for knowledge 
integration that required a certain type of trust. However, there were conflicting theories about 
the importance of shared knowledge for knowledge integration. By adding (and deleting) 
shared knowledge as a category/code to the analysis, it was possible to investigate the relation 
between trust, shared knowledge, and knowledge integration. In this way, the role of trust 
became clearer and rival explanations from the literature could be falsified. The research 
design in this study made it possible to exclude variables such as industry, technology level 
and complexity from the analysis. Instead the type of trust and the type of knowledge 
integration could be identified and characterized as close as possible in the collaborations 
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isolating the above-mentioned explanatory factors. Acknowledging different types of supplier 
input, past experience, time and scope, focus in the second empirical study was, to identify the 
type of trust. By, at the same time, characterizing knowledge integration, it was possible to 
relate a certain type of trust to a certain type of knowledge integration (See Table 3.7). 
 
Table 3.7 Example of categories/codes and identified units in the second empirical study 

Category/codes Identified unit 
Type of trust:             
Goodwill/relational trust 

 

 

                                                         
- Openness                                      
- Loyalty                                         
- Interpersonal contact                     
- Trustworthy individuals 

 

Characterization of       
knowledge integration:                    
Knowledge integration as an 
interactive process 

 

 

-Knowledge is shared continuously 
throughout the development 
process 

 

 
In this way codes were added (and deleted) in a dialectical relation between empirical data 
and the predicted patterns in the different empirical studies (Yin, 2009). Yin (2009) might call 
it an abductive approach that strives for theoretical replication. This since an analytical 
framework was utilized, developing categories and codes that eventually could make sense of 
the empirical observations. The iterative process started with a general theoretical framework 
about supplier collaboration and innovation. Here, knowledge integration and trust were 
found to be relevant categories and codes. As new codes appeared, additional literature from 
both KBV and TCE was incorporated in order to get an improved insight into how supplier 
knowledge in NPD collaborations can be managed. However, to draw more certain 
conclusions if an explanation would, or would not, hold, a cross case analysis was necessary 
(cf. Bryman, 2008; Eisenhardt, 1989; Yin, 2009). From a positivistic, or merely a critical 
realistic perspective, this explanation would seek generative mechanisms that were 
responsible for observed regularities (Bhaskar, 1989; Bryman, 2008). 

	

3.6.2	Cross	case	analysis	
As managing supplier knowledge was assumed to depend on what knowledge suppliers 
actually contributed with, the collaborations were compared and differences in the processes 
where analysed. This is in line with Eisenhardt (1989) who proposes that, after each case has 
been separately described and analysed, they should be compared through cross-case analysis. 
It is suggested that the researcher should select categories or dimensions, and look for within-
group similarities coupled with intergroup differences in order to find possible explanations. 
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Following this suggestion of specific dimensions, such as knowledge integration mechanisms 
and type of trust, similarities within the collaborations and differences between the 
collaborations were identified. The similarities and differences were listed in a matrix. It is 
argued that in a comparative analysis the focus should be on key variables and be presented in 
a single meta-matrix (Miles & Huberman, 1994). In the papers these matrices are presented 
for the reader to be able the draw own conclusions (Table 3.8).      
 
 
Table 3.8 Parts of matrices for comparing the cases  

Paper II The holder The caliper The 
battery 

The bearing The 
antenna 

The 
processor 

 

Supplier 
input  

  

-  Casting 
design and 
process 
management 

- 
Improvement 
of casting 
design  

- Specific 
knowledge 
about 
battery 
technology 

- 
Development 
of a bearing  

- An 
antenna 
technology  

- A 
processor 
with 
improved 
capacities  

 

Knowledge 
integration 
mechanism 

Group 
problem 
solving: 

 
 
- Face-to-face    
  meetings 
- Open 
discussions 
- On-going 
inter-personal 
process, where 
the supplier is 
deeply 
involved in the 
problem 
solving   

Sequencing: 

 
 
 
- Prototype 
developed early 
in the NPD 
process by third 
party  
-Exchange of 
3D-model in the 
design phase 
- Casting done 
by the supplier 
- Processing 
done according 
to specification  

Sequencing 
& Group 
problem 
solving:  

- The project 
essentially 
followed the 
stage gate 
model 
- However, a 
lot of 
meetings and 
telephone 
conferences 
for problem 
solving 

Sequencing 
& group 
problem 
solving:  

- Iterations 
between the 
companies  
about the 
specification 
early in the 
development 
process 
-Then, 
development 
performed by 
supplier   
-However, a 
NPD team at the 
buyer side for 
internal 
coordination, 
feed-back and 
learning 

Group 
problem 
solving: 

 
- Workshops 
- Open 
communication  
- Discussions 
- Integrated 
project 
coordination, 
where the 
supplier 
actually is a 
part of the 
NPD team 

Sequencing: 

 

- Meetings 
early in the 
pre-design 
phase for 
product 
characteristics  
- Then a 
prototype is 
developed and 
commented on 
- Technical 
follow-
up/tests/status 
updates later in 
the NPD 
process  
where feed-
back is given 
using e-mail 
and telephone  
 

 

Paper III The holder collaboration The caliper collaboration 

Type of trust 

 

Relational: 

-Goodwill, openness, loyalty, interpersonal 
contact, trustworthy individuals 

Competence based: 

-Competence, reputation, limited exposure, 
technical interfaces, calculation 

Characterization 
of knowledge 
integration 

 

Knowledge is shared and utilized in a joint 
and interactive process 

Knowledge is shared by capturing supplier 
knowledge. Buyer utilizes supplier 
knowledge further.  
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3.7	Qualitative	criteria	
Qualitative validity means that the researcher checks for the accuracy of the findings by 
employing certain procedures, while qualitative reliability indicates that the researcher ´s 
approach is consistent across different researchers and projects (Gibbs, 2007). Thus, validity 
concerns systemic error, whereas reliability refers to absence of random error (Gibbert, 
Ruigrok, & Wicki, 2008). The qualitative criteria are further described in the subsequent 
paragraph.   
 

3.7.1	Construct	validity	
Construct validity means that the operational measures must be reasonable measures of a 
theoretical construct.  According to Yin (2009) this test is problematic in case-research, since 
investigators often fail to operationalize the measures. In other words, as Brown and 
Eisenhardt (1995) demonstrate, research in NPD often relies on subjective grounds. To avoid, 
or at least minimize, the impact of poorly constructed measures, from the beginning the 
theoretical framework guided the construction of measures. Therefore, it was very important 
to define and operationalize the key concept(s) early in the process. One key concept was 
knowledge integration. Here the literature on knowledge integration guided the search for 
valid measures. It was quite clear that there were two streams of research. One stream 
emphasized efficiency and knowledge integration as an access to a knowledge resource. The 
other stream emphasized the joint process where individuals share knowledge. However, 
there were no common indicators to measure the phenomena. Here discussions with highly 
competent researchers within the field enabled the development of valid measures (Table 3.9). 
 
Table 3.9: Constructs for knowledge integration 

Construct Measures/indicators 
Knowledge integration as an access to knowledge 

(e.g. Enberg, 2006; Grant, 1996; Schmickl and Kieser, 
2008) 

The firm matches sources of knowledge to problems 
and challenges. 

Knowledge is accessible to those who need it. 

 

Knowledge integration as a joint process 

(e.g. Huang and Newell, 2003; Okhyusen and 
Eisenhardt, 2002; Tiwana and McLeand, 2005)  

Intra-firm meetings, where participants are sharing and 
combing knowledge  

Knowledge is exchanged between individuals in 
different firms in the collaboration. 

 
As the research focused on knowledge integration mechanisms, governance mechanisms and 
trust, measures/indicators were developed for these constructs as well. In this case the 
measures/indicators were found in previous studies (Table 3.10).    
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Table 3.10: Constructs for knowledge integration and governance mechanisms as well as for trust  

KNOWLEDGE INTEGRATION AND GOVERNANCE MECHANISMS:

Construct Measure/indicator 
(e.g. Cooper, 2008; Grant, 1996; Grandori, 2001; 
Schmickl and Keiser, 2008; Williamson, 2002)  
 

 

                      1) Rules and directives Plans, schedules, policies 
                      2) Sequencing Stage-gate-meetings, status updates  
                      3) Routines Written instructions, work-patterns  
                      4) Group problem solving 
                      5) Transactive memory 
                      6) Prototyping 
                      7) Modularization 
                      8) Transactional governance           

Meetings, discussions      
Contacts of specialist 
Prototypes, 3D-models 
Modular designs/processes 
Contracts, IP agreements 
 

TRUST: 
Construct Measure/indicator 
Trust based on competence 
(e.g. Adler, 2001; Sengun, 2010) 
 

Reputation, competence   

Trust based on goodwill  
(e.g. Adler, 2001; Hammerwoll, 2012; Ring Van de 
Ven, 1992; Sengun, 2010) 
  

Openness, loyalty, 
interpersonal contact 

 
Although the data collection revealed that some of these measures seemed valid, they were 
not 100 per cent perfect. This was also expected, as the research approach was not deductive, 
but a combination of induction and deduction - abduction.  
 
To ensure construct validity during data collection, it was important to use multiple sources to 
gather data. By using data triangulation the same phenomenon could be viewed through 
multiple sources of evidence. Furthermore, triangulation could reveal agreement among 
different independent measures and the data collection (Miles & Huberman, 1994).  In this 
thesis, the data triangulation consisted of interviews, internal and external documents, 
technological information, and observations. It was also important to allow the interviewees 
to respond to the transcripts, and to have key informants to review the preliminary findings 
(Yin, 2009). The transcripts were sent to the interviewees for an on-going check. Furthermore, 
the preliminary findings were sent to the companies for comments and approval. In the second 
empirical study we also had workshops, where we discussed the preliminary case study 
reports. Thanks to the discussions, there was some valuable input that was included in the 
final report. In this way the findings were found accurate, and therefore valid, from the 
informant´s perspective (Creswell 2009).  
 

3.7.2	Internal	validity	
Internal validity is the extent to which conclusions can be drawn from their premises, i.e. 
there has to be a match between the observations and the idea developed (Bryman, 2008). 



48 
 

Thus, the researcher must ensure that the conclusions are correctly drawn and that the rival 
explanations and other possibilities have been addressed (Yin, 2009).  
 
Several tactics can be utilized for internal validity in the data analysis. Within this thesis 
pattern matching was used in order to compare the empirical patterns to the predicted. For 
example, it was predicted that the knowledge management processes would vary and be 
dependent on the knowledge input from suppliers. In the cases studied, coinciding patterns, 
within the two main supplier inputs, strengthened the internal validity.      
 
Another tactic to assure internal validity, used in this thesis, was to establish causal 
relationships as distinguished from spurious (Eisenhardt, 1989b; Yin, 2009). Here the 
preliminary explanations were based on the propositions from the literature. During the data 
collection and analysis complementing and conflicting literature on the subject was reviewed, 
and possible rival explanations were tested. For example, there were conflicting theories 
about the importance of shared knowledge for knowledge integration (c.f. Huang and Newell, 
2003; Schmick and Keiser, 2008). Being aware of this conflict, I had the possibility to address 
different possibilities. The fact that the coding partly was done by two researchers further 
strengthened the analysis. Worth mentioning is also the two-step process in the analysis. Here 
an individual case first was analysed and then compared through cross-case analysis. For 
example, the pattern from the first case was compared in the subsequent cross-case analyses. 
To improve the confidence in the findings, early analyses were discussed with colleagues and 
respondents during all phases. The line of evidence, or the possibility for an external observer 
to follow the evidence from the research question to conclusion (Yin, 2009), would be 
ensured.    
  

3.7.3	External	validity	
External validity refers to the extent to which a study is generalizable to other contexts. Yin 
(2009) argues that, even though a case study may not be generalizable to a population, it may 
be generalized to theory. Thus, although the empirical data draw from only a few 
collaborations, it is possible to carry out analytical generalization (Firestone, 1993). The 
present study has a similar aim; to conduct an in-depth investigation, not firstly to generalize 
the findings to a population but to theory. However, in multiple case studies, a replication 
logic can be utilized to ensure external validity. Here, cases may be selected to replicate a 
previous case or to provide examples of polar cases (Eisenhardt, 1989b).  This tactic was 
utilized, particularly in the second empirical study, trying to find a second case that had 
similar conditions as the first, but with different knowledge input from the supplier. In this 
way external validity was enhanced. The replication of cases supported the predicted 
contrasting results for expected causes.  

      

3.7.4	Reliability	
As mentioned, reliability refers to absence of random error, whereas the other three validity 
measures concern systemic error (Gibbert et al., 2008).  Yin (2009) argues reliability refers to 
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the process of establishing that the operations of the study can be repeated with the same 
results. For case studies, there exists one specific reason for contesting this definition of 
reliability - time. It is problematic to repeat a case study in an uncertain environment, 
regardless how well a researcher follows the procedures. Prerequisites change. This does not 
mean, however, that reliability can be neglected. It rather means that reliability should be 
understood as the degree of dependability and auditability (Miles & Huberman, 1994). The 
researcher should describe the research methodology in sufficient detail for the reader to be 
able to follow the process.  
  
To make the study consistent and reliable, an interview guide was used for the questions and 
the software NVivo for the systematic documentation. This is also in line with what Yin 
(2009) suggests for reliability: Researchers are recommended to document the procedures of 
their case studies and to describe as many steps of the procedures as possible. This includes 
setting up a detailed case study protocol and a database. The documentation was done 
continuously, in order to guard against memory failure. In addition, all interviews were 
recorded and transcribed, before they were put into the case study data base, NVivo.   
 
To sum up, there have been many tactics for promoting validity and reliability during the 
research process (Table 3.11). These tactics have been consistently used. However, there have 
been room for flexibility and reflection to enable for people to talk freely and to share their 
views (Alvesson and Sköldberg, 2009). For example, the interview guide allowed for open-
ended questions to prohibit potential restrictions imposed by narrow questions from the 
theoretical framework.  
 
Table 3.11 Tactics used for promoting validity and reliability 

Test Tactics applied in this study 

Construct validity Data triangulation 
Draft of reviews 
Discussions with colleagues and practitioners 

 
Internal validity 
 

 
Pattern matching 
Address rival explanations  
Two-step analysis 
 

External validity Analytical generalization 
Replication logic 

 
Reliability 
 

 
Interview guide 
Case study data base 
Continuous data documentation  

 

3.8	Authorship	and	publications	 	
The results in this thesis are presented in five papers as shown in Table 3.12. Except for 
authorship and status of the papers, the reasons for the chosen methodologies are indicated. 
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Table 3.12 Overview of papers written 
 

Paper Methodology Title  Co-author(s) Status 

I Literature review and 
focus group 
discussion 

Collaborative innovation 
with suppliers - a conceptual 
model for characterizing 
supplier contributions to 
NPD  

Nicolette 
Lakemond 

Early versions presented 
at the IPSERA 
Conference, Maastricht,  
and R&D Management 
Conference, Norrköping, 
2011 

Published in 
International Journal of 
Technology Intelligence 
and Planning,  Vol. 8, 
No.2, 2012, pp. 197-214 

II Qualitative - case 
study 

Integrating external 
knowledge in new product 
development 

Lisa Melander 
and Nicolette 
Lakemond 

The article was 
presented at the CINet 
Conference, Rome, 
2012, where the paper 
got John Bessant´s best 
paper award.  Since then 
the article has been 
revised and presented at 
the EURAM 
Conference, Istanbul, 
2013. 

III Qualitative – case 
study 

Integrating knowledge with 
Suppliers at the R&D - 
Manufacturing interface 

Nicolette 
Lakemond and 
Nazli Wasti 

Earlier version presented 
at the IPSERA 
Conference, Naples, 
2012 

Published in Journal of  
Manufacturing 
Technology and  
Management, Vol. 25 
No. 2, 2014, pp. 240-257 
 

IV Qualitative – case 
study 

In pursuit of control: 
involving suppliers of critical 
technologies in new product 
development 

 

Lisa Melander 
and Nicolette 
Lakemond  

Earlier version presented 
at the AoM Conference, 
Florida, 2013 

Accepted for publication 
in Supply Chain 
Management: An 
International Journal 

V Qualitative – case 
study 

Implementing open 
innovation strategies – a 
buyer-supplier perspective 

 Earlier version presented 
at the ISPIM 
Conference, Dublin, 
2014 

Published in 
International Journal of 
Innovation Management,  
Vol. 18 No. 6, 2014, pp. 
XX-XX 



51 
 

I was the first author in all but one paper which means I did the major part of the data 
collection and the analysis, as well as writing up and presenting the papers. Nicolette 
Lakemond co-authored the first paper giving extensive support when conducting the literature 
review and the focus group meeting, as well as finalizing the paper. The International Journal 
of Technology Intelligence and Planning decided to publish the article following a revision 
after it had been presented at the R&D Management Conference.  
 
For the second paper, the data collection and analysis was made in collaboration with Lisa 
Melander. Here data from ENERCOM was added to the overall study. Lisa also gave input 
when writing up the article. Nicolette Lakemond specifically contributed in the positioning of 
the article and in the synthesis of the findings. The paper was presented at the CINet 
Conference in Rome, where it got John Bessant´s best paper award.  
 
The third paper was co-authored by Nicolette Lakemond as well as Nazli Wasti. Both authors 
made extensive comments and adjusted the narratives. Nazli wrote a large part of the 
theoretical framework related to trust in NPD. After having positioning the paper towards a 
special issue on managing the R&D-manufacturing interface, the Journal of Manufacturing 
Technology and Management decided to publish the paper.  
 
Lisa Melander was the first author of the fourth paper. It was co-authored by me and Nicolette 
Lakemond. Both authors made extensive comments and adjusted the narratives. The paper 
was presented at the AoM Conference in Florida and was then accepted for publication in 
Journal of Supply Chain Management.  
 
In the fifth paper, I was the single author. This article was presented at the ISPIM Conference 
where it was selected as one of eight articles to be published in the International Journal of 
Innovation Management.  
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4	General	findings	from	the	appended	papers		
This chapter is a summary of the most important findings from the appended papers. The 
papers are available in their complete version in part 2 of this thesis. All the papers are related 
to the purpose of this thesis in different ways. Table 4.1 gives an overview of the papers, the 
area studied, focus, and relations to the research questions. The findings presented in this 
chapter are the groundwork for the final discussion and conclusions, which are presented in 
the next chapter. 

Table 4.1 Paper overview 

Paper Case Area studied Focus Answer 
research 
question (RQ) 

I - Supplier contribution to 
innovation in NPD  

Categorization of 
supplier inputs to NPD 
 

RQ 1 

II 1-6 Knowledge integration in 
NPD collaborations 

Mechanisms for 
knowledge integration in 
buyer-supplier 
collaborations 
 

RQ 2, RQ 3 

III 1-2 The buyer-supplier relation 
in different knowledge 
integration processes 

The role of trust for 
knowledge integration in 
NPD collaborations 

RQ 2 
 
 

     
IV 
 
 
 
V 

5-6 
 
 
 
1-6 

The buyer-supplier relation 
and  managing 
opportunism 
 
Strategies for collaborative 
innovation   

Control of suppliers in 
NPD collaborations 
 
 
Challenges when 
implementing 
collaborative innovation 
strategies  
 

RQ 2, RQ 3 
 
 
 
RQ 1, RQ 3 

 
The first research question, that concerns how firms build their strategies for collaborative 
innovation, is answered by Paper I and Paper V. Paper I is a literature review that focuses on 
what knowledge firms get from their suppliers. Paper V is an empirical paper that involves all 
six cases as well as strategic information from all three firms in the overall study. It focuses 
on challenges when implementing strategies for collaborative innovation. By taking into 
consideration the identified supplier contribution to innovation from Paper I, and the 
formulation of collaborative innovation strategies from Paper V, an answer to the first 
research question is found. 
 
The second research question, that concerns how firms manage supplier knowledge in NPD 
collaborations on project level, is actually the largest investigation of the thesis. Papers II, III, 
and IV focus on this research question. Paper II is a multiple-case study of six NPD projects 
that identify and characterize the different knowledge integration mechanisms. In Paper III, 
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the role of trust for knowledge integration is investigated by comparing two different buyer-
supplier relations. The area of study in Paper IV is also buyer-supplier relations. However, in 
this paper focus is on control of suppliers in NPD collaborations. In fact, there are cases when 
suppliers are relatively powerful, as in the high-tech industry, which demonstrates an 
important aspect of managing knowledge in NPD collaborations. By combining Paper II, 
which concerns challenges of coordination, and Papers III and IV, which concerns challenges 
of cooperation, an answer to the second research question is found.  
 
The third research question concerns the connections between the firm level strategies and the 
project level collaborations. Paper V does not only identify the collaborative strategies, but 
also focus on the challenges implementing these strategies. By linking the identified strategies 
in Paper V to the project level NPD collaborations in Paper II, and the relational 
characteristics in Paper III and Paper IV conclusions can be drawn about the link between the 
strategies and their implementation on project level.   
    

4.1	Paper	I:	Collaborative	innovation	with	suppliers	 	
The first paper in the thesis investigates the supplier contribution to innovation in NPD. Focus 
is on describing different knowledge contributions from suppliers to the process and this links 
the paper directly to research question number one in this thesis. The paper is essentially an 
extensive literature review in which a conceptual framework is developed to categorize 
different supplier inputs to innovation. This categorisation is tested and validated empirically 
in a focus group where purchasing managers were gathered.  

The findings indicate that there are different antecedents for collaborative innovation, such as 
competent suppliers and trust. It is confirmed that suppliers can contribute to innovation in 
different ways. However, there is no categorization of supplier inputs to NPD collaborations 
in the literature. Nevertheless, it is evident that suppliers can contribute on both a component 
level and on system level. In addition it is found that supplier inputs can be incremental or 
radical in nature, related to knowledge extension or knowledge reconfiguration respectively 
and there can be a categorization of supplier inputs based on these variables. This 
categorisation is important as it can be used as an analytical tool for studying how knowledge 
can be integrated in different situations. 

 

4.2	Paper	II:	Integrating	external	knowledge	in	new	product	development	
Firms tend to become increasingly dependent on external knowledge in order to be innovative 
and competitive (Grant, 1996; Chesbrough, 2003; Grant & Baden-Fuller, 2004). In fact, new 
product development has been characterized as a knowledge-based activity, described as a 
combination of external and internal knowledge (Iansiti, 1995). There is a dilemma to open up 
firm boundaries while at the same time manage the risk of undesirable knowledge leakages. 
Little is known about the underlying processes and mechanisms of knowledge integration in 
general (Tell, 2011), and specifically in the context of buyer-supplier collaboration in NPD.  
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The second paper - which is the largest part of the overall study – explores how knowledge is 
integrated into NPD. It focuses on different knowledge integration approaches and their 
underlying mechanisms for integrating supplier knowledge in innovation. This is linked to the 
second research question of this thesis about managing knowledge in NPD collaborations. For 
this purpose, six buyer-supplier collaborations in NPD are studied. These cases represent 
processes for integrating exploitative and explorative supplier knowledge respectively in the 
knowledge intensive manufacturing industry.  

The comparison between the six collaborations clearly indicates differences, but also 
similarities in the integration mechanisms and processes. Two main approaches to manage 
supplier knowledge in innovation are identified and characterized, namely knowledge 
absorption and joint knowledge accumulation. The first strategy, which is related to 
exploitation, emphasizes technical interfaces for accessing knowledge. The second strategy, 
which is related to exploration, includes other mechanisms that emphasize joint learning 
between the buyer and the supplier. In the first case, a traditional NPD process with clear 
specifications, sequencing and technical interfaces might be adequate. In the second case, the 
focus of the strategy has to be on interpersonal problem solving between trustworthy 
individuals.  

The findings indicate that the traditional NPD strategies and practices are not sufficient for 
managing knowledge integration in collaborative innovation processes. Strategies need to 
include additional knowledge integration mechanisms and practices when the input from 
suppliers is of radical nature. 

 

4.3	Paper	III:	Integrating	knowledge	with	suppliers	at	the	R&D‐
manufacturing	interface	

The third paper investigates what appears to be an important antecedent for knowledge 
integration and innovation in the literature, namely trust. In fact, many studies have 
emphasized trust as something crucial for integrating suppliers´ knowledge in new product 

development (e.g. Ha et al., 2009; Lincoln et al., 1998; Squire et al., 2009). This paper 
specifically focuses on the role of trust for capturing supplier knowledge in NPD in different 
situations and is clearly linked to research question number three in this thesis.  

It appears that different types of trust have different consequences for knowledge integration 
in NPD collaborations (cf. Adler, 2001; Blomqvist et al, 2005; Sengun, 2010). Therefore, two 
different NPD collaborations - the holder and the caliper - which have been identified as polar 
cases, are studied.   

The findings indicate differences in knowledge integration practices that relate to time, scope, 
and depth of the collaboration as a consequence of different types of trust. In the holder 
collaboration, a relational trust is developed. In this case, openness, loyalty, and interpersonal 
contacts with trustworthy individuals are combined with sharing, combining and creating 
knowledge. In the caliper collaboration, on the other hand, a competence based trust is in 
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place. In this case, reputation, calculation, limited exposure, and technical interfaces ensure an 
access to the external knowledge.   

Thus, different types of trust are emphasized in different types of supplier collaborations. 
Relational trust creates conditions for joint knowledge integration in interactive and joint 
processes, whereas competence-based trust is associated with accessing and capturing 
knowledge. When assessing and selecting a supplier, management has to consider the possible 
and preferred outcomes of the collaboration; if it is a strategic alliance, where joint learning is 
an aim, or if it is a commercial deal for temporary access to knowledge. In the first case, a 
profound level of trust has to be developed. The focus has to be on interpersonal contacts 
among trustworthy individuals. In the second case, a basic level of trust is enough. Technical 
interfaces might be adequate. 

 

4.4	Paper	IV:	In	pursuit	of	control	‐	technology	supplier	involvement	in	new	
product	development	
 
Advances in technology development and increasing product complexity are forcing firms to 
extend their own knowledge base by involving technology suppliers in NPD (Grant & Baden 
Fuller, 2004). This brings about challenges for cooperation and the management of knowledge, 
where there is a discussion whether product architecture is reflected on the organizational design 
(cf. Sanchez & Mahoney, 1996; Brusoni & Prencipe, 2001; Campagnolo & Camuffo, 2010). It is 
not apparent whether modular architectures are mirrored in black box development. There seem to 
be difficulties in managing opportunistic behavior in these situations as well (cf. Grandori, 2001). 
In black-box NPD collaborations, suppliers tend to have more information about the technology 
than buying firms. Consequently, there is a high degree of information asymmetry (Mishra, 
Heide, & Cort, 1998) between buyers and suppliers. This results in an agency situation, where the 
principal (the buyer) needs to control the agent (the supplier) (Jensen & Meckling, 1976).  
 
Previous recommendations, which are based on the buying firm being in control, do not 
necessarily apply in these situations. Hence, not only collaborative issues, as is stressed in the 
literature on supplier involvement in NPD (Hoegl & Wagner, 2005; Petersen et al., 2005; 
Lockström, Schadel, Harrison, Moser, & Malhotra, 2010), but also adversarial aspects, need to be 
taken into account. For instance, a lack of control could be problematic since the supplier could 
possibly delay the progress in the project due to a lack of prioritization (Primo & Amundson, 
2002). By using an agency perspective the purpose of the fourth paper is to investigate how 
collaboration with powerful technology suppliers presents different dynamics of behavior and 
control as a result of high information asymmetries. With evidence from a number of NPD 
projects involving technology suppliers in black-box development, we identify challenges 
involved in controlling the suppliers.  
 
With respect to control, since the developments were black-box where the suppliers had the 
development responsibility and technology we expected to find output control in the relationships. 
Moreover, communication varied and in some projects was limited. Similarly, modular 
development supports output control while integral development supports process control. 
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However, there were also factors supporting a behavior-based control, including the firms’ history 
of long-term collaboration 
 
The findings indicate that in projects with modular structures, output control is more dominant 
while in integral structures process control seems to be favorable. This is in line with previous 
research, which argues that the product architecture is reflected on the organization (Sanchez, 
1995; 1996; Sanchez and Mahoney, 1996). Previous research has also linked the product 
architecture to coordination and the management of complexity (cf. Mikkola, 2003). However, in 
this study the focus is on cooperation and the management of opportunism using modular and 
integral product architectures as structural alternatives. As firms strive to control powerful 
suppliers who can be trusted to develop their parts, the product architecture enables what type of 
control that can be dominant.  
 

The study shows the difficulties of achieving alignment when there is little possibility to control 
the supplier. Particularly difficult is the situation when the buying firm has limited possibility to 
influence the project while finding it difficult to gain alignment with the supplier in the project. In 
the study, we show that technological roadmaps are used to facilitate alignment in the projects. 
However, in situations where suppliers are in a powerful position and do not allow buying firms 
to control the project it is difficult for the buying firm to influence the supplier. A way to deal 
with limited influence on an operational level is to influence the supplier on a strategic level by 
collaborating on a strategic level that supports alignment and complements the issue of control. In 
this way, although there are limited possibilities to influence on an operational level, strategic 
collaboration may facilitate alignment and control of future projects indirectly. Hence, by 
controlling technological development in the long term, the buying firm can achieve better 
operational goal alignment for future collaborative projects. 
 

4.5	Paper	V:	Implementation	of	open	innovation	strategies	–	a	buyer‐
supplier	perspective	
The last paper in the thesis discusses the challenges when implementing collaborative innovation 
strategies. The dilemma for strategic management is to try to reap the innovative fruits by 
combining internal and external knowledge while at the same time considering the risk of 
knowledge leakage (Oxley and Sampson 2004). Having decided upon open innovation 
strategies, i.e. principles for internal/external R&D and policies for collaborating with external 
partners, management has to select adequate coordination mechanisms and governance modes for 
their implementation (cf. van de Vrande et al. 2006). The aim of this study is to explore how 
management handles the cooperation and coordination challenges by identifying different 
attitudes to share knowledge and the selection of mechanisms for managing supplier knowledge. 
 

This qualitative case study recognizes the advantages of doing a cross-case analysis of all three 
manufacturing companies involved in this thesis and their collaborations with suppliers. The 
companies represent different industrial sectors and the collaborations selected involve 
incremental as well as radical input. Starting by identifying the firm level collaborative innovation 
strategies, the implementation of the strategies are then studied for different types of technological 
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projects. The findings indicate that the implementation of an collaborative strategy involves both 
challenges of cooperation and challenges of coordination.  
 
When it comes to cooperation challenges, it is clear that the attitudes towards sharing knowledge 
within the firm clearly influence the implementation of a collaborative strategy. This is in line 
with previous research about the implementation of open innovation emphasizing the not-
invented-here syndrome, i.e., the attitude against adopting external ideas (cf. Mortara et al, 2010). 
This study, though, complements existent research on the implementation of open innovation as it 
relates different types of trust as antecedents for opening up the processes to different types of 
external knowledge.  

When it comes to coordination challenges, the knowledge management mechanisms need to be 
adapted, not only to the knowledge input but also to the relation that exists between the parties. 
This is in line with previous research in inter-organizational collaborations (e.g. Grandori, 2001). 
However, this study relates the coordination challenges to the implementation of a collaborative 
innovation strategy. If there is competence trust, mechanisms that limit the exposure are utilized. 
In this way buyers can exploit incremental input from new suppliers without risk of knowledge 
leakage. If there is goodwill trust, more open knowledge mechanisms seems to be adequate. One 
of the contributions of this study is that it considers both challenges. A focus on either of the 
challenges at the expense of the other may prevent adequate solutions (cf. Heiman and Nickerson, 
2004).
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5	Discussion	and	conclusions	
This final chapter is the actual synthesis of the appended papers. First, there is a discussion of 
the findings from the papers related to the research questions in this thesis. The discussion is 
followed by conclusions related to the overall purpose of the research, including an elaborated 
model for how knowledge-intensive manufacturing companies strategically manage supplier 
knowledge in collaborative innovation. Contributions to theory and practice are then given. 
The former involves organising innovation and the dilemma of openness and the risk of 
knowledge leakage. The latter includes a few managerial principles for collaborative 
innovation. In the end of the chapter some limitations of the research are discussed and a few 
ideas for future research are given. 
 

5.1	Discussion	
In this section the findings from the papers are discussed and related to the research questions 
as illustrated by the analytical model from the theoretical framework (Figure 5.1):   

1. How do the companies build their strategies for managing supplier knowledge in 
collaborative innovation?  

2. How do the companies actually manage supplier knowledge in NPD 
collaborations on project level? 

3. What are the links between the firm level strategies and the project level 
collaborations?   

 

 

 
Figure 5.1 The analytical model for the investigation of management of collaborative innovation as well as 
indicated research questions.  

1.

2.

3.

C
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5.1.1	Strategies	for	collaborative	innovation	
The first research question which concerns how firms build their strategies for collaborative 
innovation, is answered by Paper I and Paper V. Paper I focuses on what knowledge the firms 
get from their suppliers, whereas Paper V focuses on how the firms build their strategies for 
collaborative innovation by taking into consideration this knowledge input. 
 
The adoption of collaborative innovation can be understood as organizations making use of 
internal and external knowledge in order to drive their innovation processes (cf. Chesbrough, 
2003). It can be a formalized top-down strategy how to deploy complementary R&D assets or 
a bottom-up process driven by the development task (Mortara, Slacik, Napp, & Minsall, 2010; 
Mortara & Minshall, 2011). Irrespectively if it is a deliberative strategy (cf. Chesbrough and 
Crowther, 2006) or an evolutionary process (Christensen et al, 2005), firms have to open up 
and collaborate with external partners, such as suppliers, in order to be competitive 
(Chesbrough, 2003).  

It is found in the literature that input from suppliers may concern cost reduction and quality 
improvement, but also innovative knowledge about new technologies and designs that can 
facilitate innovation (e.g. Belerbos et al, 2004, Li and Vanhaverbeke, 2009; Song and Thieme, 
2009; Un et al., 2010).  
 
The complexity of the NPD collaborations is mentioned as an important variable. Here, it 
seems quite clear that suppliers are dominant on component innovation, whereas buyers 
dominate architectural innovation (Lee and Veloso, 2008, Li and Vanhaverbeke, 2009, 
Sobrero and Roberts, 2002). As there are knowledge inputs on component and system level, 
this distinction between component and architectural innovations may be important in 
understanding different supplier contributions to NPD collaborations (Table 5.1).  
 

Table 5.1 Categorization of supplier contributions to NPD 

 

 

Component level Architectural level
Radical
supplier input

The holder collaboration:

-Knowledge extension dictaded by supplier

-Technology and process knowledge dependence 
on supplier

-Joint integration process

The battery and antenna collaboration:

-Joint knowledge reconfiguration by buyer and supplier

-Technology and process knowledge dependence 
on supplier

-Joint integration process

Incremental
supplier input

The caliper collaboration:

-Knowledge extension dictaded by buyer

-Process knowledge dependence 
on supplier

-Accessing/capturing knowledge

The bearing and the processor collaboration:

-Knowledge reconfiguration dictated by buyer

-Process knowledge and technology dependence 
on supplier

Accessing/capturing knowledge
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On the one hand, for component innovations, suppliers can contribute with incremental 
knowledge by improvements of product quality, adherence to product cost targets etc. (Hoegl 
and Wagner, 2005; Primo and Amundson, 2002; Song and Thieme, 2009). This considers 
refinement of existing components and implies a dependency on the supplier’s process 
knowledge, i.e. knowledge about production processes. In these cases, the buyer dictates the 
knowledge extension (Schiele 2006; Sobrero and Roberts 2002). However, suppliers can also 
contribute with radical innovations by taking responsibility for problem-solving activities 
developing completely new components (Schiele 2006; Sobrero and Roberts 2002). In these 
cases, the suppliers are free to define the solution starting from the concept design. The 
supplier actually dictates the extension of knowledge and the buyer becomes dependent on the 
supplier for new technology and process knowledge (Sobrero and Roberts 2002). 
Nevertheless, involving suppliers for component innovations implies mainly the extension of 
existing capabilities with additional knowledge (Hendersen and Clark, 1990; Song and Di 
Benedetto, 2008; Song and Thieme, 2009).  
 
On the other hand, for architectural innovation, suppliers may be involved in the 
reconfiguration of existing knowledge into new types of capabilities (Hendersen and Clark, 
1990). In this complex process of knowledge renewal, the buyer usually takes the lead. The 
suppliers may enable this type of innovation by assisting the design of a new product 
(Bozdogan et al., 1998). In incremental innovation this assistance consists of refinement of 
existing processes and product designs of architectural concepts (Belderbos et al., 2004).This 
takes place when improving systems and implies a dependence on supplier process 
knowledge and technology. Radical input from suppliers, on an architectural level, is less 
likely, but when facing radical innovations, suppliers increase the knowledge overlap by 
expanding their knowledge base more into architectural knowledge (Lee and Veloso, 2008). 
In this joint knowledge reconfiguration, buyers are dependent on the technology and process 
knowledge of the supplier, developing completely new systems. Hence, using the component 
level and architectural level as two distinct situations, distinguishing between incremental 
inputs and radical inputs, the supplier contributions to NPD can be categorized.  
 
In the holder collaboration the knowledge extension is dictated by the supplier, as the buyer 
becomes dependent on supplier technology and process knowledge when developing a 
completely new casting design (cf. Sobrero and Roberts, 2002; Schiele, 2006). Nevertheless, 
it is a joint knowledge integration process where both parties interact throughout the 
collaboration in the creation of new knowledge. In the caliper collaboration, the knowledge 
extension is dictated by the buyer. The buyer uses an already developed prototype that the 
supplier adapts to the casting process, using its specific knowledge about casting (cf. 
Belderbos et al, 2004). In this case, knowledge is essentially accessed and captured from the 
supplier at a specific phase of the collaboration. In the bearing collaboration, the knowledge 
reconfiguration is dictated by the buyer, as a specification directs the assistance of the supplier 
when developing a hybrid bearing for an electrical motor system (cf. Bozdogan et al, 1998). 
This is not perfectly clear in the processor collaboration, as the supplier has a more dominant 
role in this case. Here the buyer has early meetings with the supplier, where it presents the 
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desired product characteristics. The supplier has the specific knowledge and capability to 
develop processor technology. Therefore, the buyer becomes dependent on supplier 
technology and has to adapt to the supplier when developing the improved computer platform 
system. In both the bearing and the processor collaboration, the buyer is given access to, and 
captures, the specific supplier knowledge. Finally, in the battery and antenna collaboration it 
is clear that it is a joint process where neither the buyer, nor the supplier is dominant (cf. Lee 
and Veloso, 2008). They are both dependent on each other for technology and process 
knowledge when developing completely new systems, a battery and an active antenna. 

From the analysis above it is evident that there are two types of processes for opening up for 
external knowledge. Either it is an access to, and a capture of, knowledge or a joint integration 
process. These processes appear to be related to how firms build their collaborative 
innovation strategies (Nag, Hambrick and Chen, 2007). It is clear that firms cannot only rely 
on existing knowledge and capabilities, but must also build up new ones in collaboration with 
others (cf. March, 1991; Teece et al., 1997; Katila & Ahuja, 2002; Lavie & Rosenkopf, 2006). 
Thus, firms may gain knowledge relating to current expertise to advance current technologies, 
but also gain new, unrelated knowledge to create opportunities (Cohen and Levinthal, 1990). 
By balancing exploration and exploitation management considers the potential trade-offs 
between short-term and long-term goals that these two different strategies and the radical and 
incremental inputs they represent (cf. Floyd and Lane, 2000; Laursen and Salter, 2006; 
March, 1991; Tushman and O’Reilly, 1996).  
 
The only firm where it was a deliberate choice from strategic management to formulate and 
implement a collaborative innovation strategy (cf. Chesbrough and Crowther 2006), is 
TELECOM. In the other two firms it can be seen as an evolutionary process directed by the 
needs of openness at project level (cf. Christensen et al., 2005). Whether or not decided by 
strategic management, in all three firms there are indications of collaborative innovation 
processes (cf. Bugic and Ngo, 2012). It is quite clear that the supplier input influence the 
managerial approaches when firms formulate and implement collaborative innovation 
strategies (Figure 5.1).  
 

 

Figure 5.1 Two strategies for opening up for external knowledge 

In exploitive processes, with incremental input, minor changes in attitudes among personnel 
towards openness and mechanisms for managing knowledge appears to be necessary. In this 



63 
 

case, the strategy is built on access to and absorption of knowledge, which perhaps can be 
related to Chesbrough´s (2003) ideas of knowledge as being a resource that can be transferred 
thanks to clear intellectual property rights (cf. Paasi et al., 2010). This is more of a short-term 
strategy to which transactional cost economics may argue that managers should balance the 
advantages of openness with the cost of a governance structure (Coase, 1937; Heiman and 
Nickerson, 2004; Williamson, 1985).    
 
In explorative processes, with radical input, management has made an effort to strengthen the 
relation to the suppliers in order to change the attitudes towards openness and sharing of 
ideas. Perhaps this strategy can be related to von Hippel´s (1994) ideas about knowledge as 
being a social concept where information needs to be shared in order to be understood. In this 
case, knowledge is jointly created in a close partnership (cf. Bugic and Ngo, 2012; 
Remneland-Wikhamn et al., 2011). This is a long-term strategy focused on managing the 
growth of the firm (Kogut and Zander, 1992; Penrose, 1959). In this strategy, the managerial 
decisions are guided by the complementarity of knowledge resources and not primarily 
focused on the cost of their transfer.        
 
The two identified strategies may reflect the fact that firms simultaneously seek incremental 
innovation to enhance existing product offerings and radical solutions to open new, fertile, 
markets (Laursen and Salter, 2006). Of course, management can implement a focus on 
creating new knowledge in collaboration with suppliers, in order to perform better in the 
future, in a context where the governance of existing knowledge may be present. However, 
there are risks of opening up too much as this can be detrimental to innovation (Ibid). 
Considering the level of interaction and openness, it is quite clear that the risk of knowledge 
leakage is higher in an explorative than in an exploitative strategy (cf. Heiman and Nickerson, 
2004; Oxley and Sampson, 2004). 
 
Thus, management faces trade-offs between short-term benefits and long-term goals by 
exploiting existent knowledge sources and exploring new possibilities in collaboration with 
partners (Bahemia and Squire, 2010; Chiu, 2014; Laursen and Salter, 2006). A focus on 
minimizing the costs of governing existing knowledge sources is balanced against 
collaboratively generating new knowledge for future income (cf. Heiman & Nickerson, 2002; 
Combs and Ketchen, 2006).  
 

5.1.2	Managing	knowledge	in	buyer‐supplier	collaborations	
The second research question which concerns how firms manage supplier knowledge in NPD 
collaborations on project level, is actually the largest investigation of the thesis. Papers II, III, 
and IV focus on this research question. Paper II is a multiple-case study of six NPD projects 
that identify and characterize the different knowledge integration mechanisms. In Paper III, 
the role of trust for knowledge integration is investigated by comparing two different buyer-
supplier relations. The area of study in Paper IV is also buyer-supplier relations. However, in 
this paper focus is on control of suppliers in NPD collaborations. In fact, there are cases when 
suppliers are relatively powerful which demonstrates an important aspect of managing 
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knowledge in NPD collaborations. By studying and comparing the exploitative and 
explorative collaborations on project level, new insights into how to manage knowledge in 
NPD collaborations may be gained (Table 5.1).   
 
Table 5.1 Managing knowledge in NPD collaborations: knowledge integration mechanisms, knowledge 
integration approaches, type of trust and control mechanisms 

 
 Exploitation and 

incremental input  
Exploration and  
radical  input 

Knowledge integration 
mechanisms 

Sequencing: 

- Specification              
- Technical interfaces   
- Status up-dates at 
gates 

Group problem solving: 

- Face-to-face meetings   
- Open discussions        
- On-going inter-          
personal process 

Knowledge integration 
approaches 

Internal knowledge 
absorption: 

Technical interfaces 
used for capturing 
knowledge at a specific 
time in the process 

 

Joint knowledge 
accumulation: 

Individuals: 

- sharing,                       
- combing, and               
- creating  

new knowledge, 
applying it in the 
product in an on-going 
process 

 -Knowledge is accessed 
at a specific occasion 
absorbed by the buyer 
itself. 

 

-Knowledge is jointly 
accumulated in a 
continuous learning 
process, where both the 
supplier and the byer 
adds knowledge 

Type of trust Competence based: 

Competence, 
reputation, limited 
exposure 

 

Relational based: 

Goodwill, openness, 
loyalty, interpersonal 
contacts, trustworthy 
individuals 

Control mechanisms Contracts     
Monitoring 

Goal alignment 
Technological 
roadmaps 

 
 

Knowledge	integration	mechanisms	
Depending on the knowledge input from the suppliers – incremental and radical - there are 
essentially two main knowledge integration mechanisms identified. These are sequencing and 
group problem solving (cf. Grant, 1996).  
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Sequencing is more related to traditional NPD processes, where clear specifications direct the 
input from the suppliers to specific phases in the process. Status up-dates are used at the gates 
for following-up (cf. Cooper, 2008). These practices were specifically identified in the 
caliper, the bearing, and the processor collaborations. In these cases the incremental input 
from the suppliers focus on improved products in terms of quality and cost (cf. Hoegl and 
Wagner, 2005; Primo and Amundson, 2002; Song and Thieme, 2009). 

Group problem solving, on the other hand, is related to more open and explorative processes 
(cf. March, 1991), where knowledge is combined and created in collaboration (cf. Nonaka, 
1994). This is an on-going process where both the buyer and the supplier are deeply involved, 
as in the holder, the battery, and the antenna collaboration. In these cases the radical input 
from the suppliers consists of new technology or new design (cf. Li and Vanhaverbeke, 2009; 
Song and Thieme, 2009; Un et al., 2010).  

 

Knowledge	integration	approaches	
Two distinct ways of integrating knowledge emerge from the analysis. They follow the two 
streams of research of knowledge integration in the theoretical framework (cf. Okhuysen & 
Eisenhardt, 2002; Huang & Newell, 2003) but are further explored in this analysis of an inter-
organizational setting. These are integration as accessing a knowledge resource (cf. Grant 
1996; Grant and Baden-Fuller 2004) and knowledge integration as a joint process (cf. 
Okhuysen and Eisenhardt, 2002). In Paper III these two types, are identified and characterized 
as capturing knowledge from the supplier and as joint knowledge integration. Although Paper 
III focuses on the relation between the buyer and the supplier, it points towards two generic 
types of knowledge integration – accessing knowledge and knowledge integration as a joint 
process.  

The first type - accessing a knowledge resource - is identified in the caliper, the bearing, and 
the processor collaboration. In these cases supplier knowledge is captured using efficient 
interfaces where communication is minimized, such as 3D-models and prototypes. This is in 
line with the stream of research that focus on efficiency of integration (Grant, 1996; Grant & 
Baden-Fuller, 2004; Enberg, Lindkvist, & Tell, 2006; Schmickl & Kieser, 2008). Here, the 
actual integration is taken care of by the buyer itself.  

The second type of knowledge integration - knowledge integration as a joint process - is 
specifically present in the holder, the battery, and the antenna collaboration. In these cases 
integration is an inter-personal process where knowledge is jointly created and applied in the 
new product (Nonaka 1994; Okhuysen and Eisenhardt, 2002; Tiwana and Mclean 2005). Past 
experience and trust appears to be important in these collaborations, as suggested by Huang 
and Newell (2003).  

The two distinct ways of integrating knowledge that are related to exploration and 
exploitation (c.f. March 1991) are here referred to as two different knowledge integration 
approaches, joint knowledge accumulation and internal knowledge absorption. Knowledge 
absorption should not be mixed up with absorptive capacity (cf. Cohen and Levinthal, 1990), 



66 
 

which is a general concept for explaining how internal knowledge helps firms to exploit its 
environment. Instead, in knowledge absorption, incremental knowledge is integrated by the 
buyer itself, absorbed, and applied in the final product. It is an exploitive approach where the 
supplier gives access to product or process knowledge at specific phases in the NPD process. 
The aim is to refine and to extend existing competences (cf. Cheng and van de Ven 1996; 
Faems et al, 2005; March, 1991).  Joint knowledge accumulation, on the other hand, is when 
new knowledge is jointly created and accumulated as a result of knowledge input from both 
the buyer and the supplier. It is an explorative approach where individuals are experimenting 
as well as sharing, and combining knowledge to create new knowledge (cf. Cheng and van de 
Ven, 1996; Cohen, 2009; March, 1991). It includes personal meetings and open 
communication for solving problems and learning.  
 

Types	of	trust		
The above-mentioned knowledge integration approaches and mechanisms are clearly related 
to the contribution of the suppliers. Depending on the situation, trust seems to have different 
roles to play (Huang and Newell, 2003). 

It is argued in the literature that there are different types of trust (Adler, 2001; Sengun 2010). 
Furthermore, Bandar et al. (2006) argue the trust, that needs to be developed, is dependent on 
the task. This research contributes to the field by focusing on the characteristics of the relation 
between the buyer and supplier when integrating different types of knowledge.  

In Paper III two supplier collaborations in NPD are studied, namely the holder and the caliper. 
The knowledge input and the characteristics of the relation in the holder collaboration are 
similar to the bearing and the antenna, whereas, the knowledge input and the characteristics of 
the relations in the caliper collaboration are similar to the battery and the processor. 
Therefore, the holder collaboration and the caliper collaboration may give insight to the role 
of trust in collaborative innovation projects.   

The holder collaboration - that represents an explorative collaboration with radical supplier 
input - continued through all phases of the NPD project. Thus, the time scope of the 
collaboration can be considered as relatively broad. It can also be considered as relatively 
deep. As the supplier was featured in a previous disc-brake development project, there was in 
fact a profound degree of trust from the very beginning of the collaboration. This trust appears 
to be founded in the relationship by shared norms, trustworthy individuals, and goodwill (cf. 
Sengun, 2010). It is represented in openness and direct interpersonal contact (cf. Adler, 2001). 
Thanks to previous collaboration - and the trust it had created - the holder supplier was able to 
use the experience that the buyer was able to incorporate into a new disc-brake model. In 
addition, the two parties shared common knowledge in processing, which made it possible to 
integrate knowledge differently than in the caliper collaboration. In fact, Huang and Newell 
(2003) emphasize sharing as an essential part of the knowledge integration process. In the 
holder collaboration, the supplier’s knowledge in casting design and processing are shared in 
a joint and interactive process which made joint knowledge combination, extension and 
reconfiguration possible. This interactive process of knowledge sharing, combining, creation 
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and application resulted in a new, lighter component that can be produced at lower costs. This 
joint and interactive process is similar to how Okhuysen and Eisenhardt (2002) describes 
knowledge integration, Nonaka (1994) and Nonaka and Takeuchi (1995) describe knowledge 
creation, and Alawi and Tiwana (2002) describe knowledge application. Here knowledge 
integration is an interactive process in all phases of the NPD project. The buyer and supplier 
solve problems jointly and have the possibility to learn from each other.  

In the caliper collaboration, which represents an exploitative collaboration with incremental 
supplier input, the supplier is involved for a limited time period. The focus is actually in one 
particular phase in the NPD project. Thus, the collaboration can be considered as relatively 
narrow. The caliper collaboration can also be considered as relatively shallow, as a basic level 
of trust is in place. The supplier is selected because of the reputation of its competence (cf. 
Sengun, 2010). That is, a calculative form of trust is established, based on costs/benefits 
(Adler, 2001). The supplier is less dependent and interested in the relationship with the buyer. 
Thus, the buyer is limiting its exposure to the supplier. This is expressed in the fact that 
mainly technical interfaces, rather than inter-personal, are used for efficient knowledge 
access. An exchange of 3-D models in the design phase is possible with the help of technical 
equipment. In this way knowledge can easily be captured from the supplier and integrated by 
the buyer itself (Grant & Baden-Fuller, 2004; Enberg et al., 2006; Schmickl & Kieser, 2008). 
Consequently, although knowledge sharing occurs at the interface between the buyer and the 
supplier, the buyer itself uses supplier knowledge further for combining, extending and 
possibly reconfiguring knowledge used in the overall product design. In this case, knowledge 
sharing is decoupled from knowledge combining, extending and reconfiguring. No joint 
buyer-supplier knowledge is created. Thus, the process, within the caliper collaboration, is 
characterized by an integration of supplier knowledge where external knowledge is added to 
existent knowledge and not as a joint integration of knowledge in collaboration with the 
supplier. Consequently, in collaborative innovation processes there are two types of trusts, 
competence based and relational trust that serve as antecedents for the knowledge integration 
processes between the buyer and the supplier. 

 

Control	mechanisms	
Even though trust is important in collaborative innovation, in Paper IV it is found that 
complementary control mechanisms are necessary when collaborating with suppliers of 
critical technologies in NPD (Gulati, 1995; Poppo & Zenger, 2002; Blomqvist et al., 2005a; 
Arranz & Arroyabe, 2011). In exploitative projects and incremental input, different forms of 
monitoring, such as output and process control, may be implemented depending on the level 
of integration in the projects. Contracts, including IP rights and NDA:s, are used to enable 
knowledge sharing. In explorative projects with radical input, the control mechanisms are 
difficult to formulate and implement under these circumstances of complexities and 
technological uncertainties. Instead, trust and technology roadmaps are used in order to 
communicate future needs and to align goals (Gulati, 1995; Liu, Luo, & Liu, 2009; Arranz & 
Arroyabe, 2011).  
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5.1.3	Possible	links	between	open	strategies	and	NPD	collaborations		
The third research question concerns the links between the firm level strategies and the 
project level collaborations. Paper V does not only identify the collaborative strategies, but 
also focus on the challenges implementing these strategies. By linking the identified strategies 
in Paper V to the project level NPD collaborations in Paper II, the relational characteristics in 
Paper III and the control mechanisms in Paper IV conclusions can be drawn about the link 
between the strategies and their implementation on project level.  
 
Figure 5.2 identifies the six NPD projects, the Holder, the Caliper, the Bearing, the Battery, 
the Antenna, and the Processor by relating them to focus in strategy (Paper V), type of trust 
(Paper III), and knowledge integration (KI) approaches on project level (Paper II).   
 

  
Figure 5.2 Identification of type of trust and KI approaches related to focus in strategy 
  
It is quite clear that the focus in a strategy, whether it is exploration or exploitation, 
determines the process of implementation, i.e. the management of supplier knowledge, on 
project level (cf. Chandler, 1962). In all three firms involved in the study there are some 
indications of collaborative innovation processes (cf. Bugic and Ngo, 2012). These processes 
have similarities in the challenges when opening up for external knowledge that seem to be 
related to the type of supplier input. However, not only the input but also the attitudes towards 
the supplier and knowledge sharing, i.e. the type of trust, seem to affect the processes. 
 
Explorative processes and radical input (the Antenna, the Holder and the Battery) involve 
deep inter-personal exchange and open mechanisms (cf. Grant, 1996). These can be 
characterized as joint processes, where knowledge is openly shared, combined and 

TYPE OF TRUST

FO
C

U
S

 IN
 S

T
R

A
T

E
G

Y

Relational trust Competens trust

E
xp

lo
ita

tio
n

E
xp

lo
ita

tio
n

Kl-approach

Antenna

Battery

Holder

Bearing

Caliper

Processor

= Internal
knowledge
absorption

= Joint
knowledge
accumulation



69 
 

accumulated in an interactive process between individuals. In these joint knowledge 
integration processes, relational trust seems to be an important antecedent. (In the battery 
collaboration trust was mainly competence based, which prevented open knowledge 
exchange.) This attitude towards the supplier and to share knowledge is based on openness, 
loyalty and interpersonal contacts (Adler, 2001; Blomqvist et al. 1997; Hammerwoll, 2012; 
Ring Van de Ven, 1992; Sengün, 2010). Exploitative processes and incremental input (the 
Bearing, the Caliper and the Processor) use technical interfaces which represent less open 
mechanisms. Sharing of knowledge is present in these buyer-supplier collaborations as well. 
However, rather than individual interaction and joint problem solving, this sharing relies on 
exchange of product designs, prototypes and 3D models that limits the exposure towards the 
supplier (Schmickl and Keiser, 2008). Knowledge is accessed and absorbed internally. In 
these cases, competence trust seems to be an important antecedent. (In the bearing 
collaboration trust was mainly relational). This attitude towards the supplier and to knowledge 
sharing is based on the reputation of the competence of the supplier and a calculation of the 
potential knowledge loss compared with the benefits of openness, rather than on previously 
developed inter-personal goodwill (cf. Adler, 2001; Blomqvist, 1997; Blomqvist et al., 2005; 
Sengün, 2010). 
 
In collaborative innovation, management faces trade-offs between short-term benefits and 
long-term goals by exploiting existent knowledge sources and exploring new possibilities in 
collaboration with partners (Bahemia and Squire, 2010; Chiu, 2014; Laursen and Salter, 
2006). A focus on minimizing the costs of governing existing knowledge sources is balanced 
against collaboratively generating new knowledge for future income (cf. Heiman & 
Nickerson, 2002; Combs and Ketchen, 2006). It is difficult to balance openness and the risk 
of opportunistic behavior. These tensions can be summarized in two general challenges when 
implementing a collaborative innovation strategy, namely the problem of coordination and the 
problem of cooperation.   

Even though there are coordination challenges, such as lack of common knowledge (Grant, 
1996), tacitness of knowledge (Nonaka, 1994) and uncertainty (Van den Ven et al., 1976) 
where different knowledge integration mechanisms are suggested (Grant, 1996; Schmickl and 
Keiser, 2008), it is quite clear that governance structures are important, at least initially to 
enhance knowledge exchange and to minimize the risk of opportunistic behavior (Ring and 
Van den Ven, 1994; Doz, 1996). Paper IV investigates the control mechanisms that are 
necessary on strategic and project level in collaborative innovation (Table 5.2). On strategic 
level, the control mechanisms are essentially limited to trust, as other control mechanisms, 
such as contracts, are difficult to formulate and implement under these circumstances of 
complexities and technological uncertainties. In addition, technology roadmaps are used on 
strategic level in order to communicate future needs and to align goals. On project level, 
different forms of monitoring can be implemented depending on the level of integration in the 
projects. Contracts, including IP rights and NDA:s, are used to enable knowledge sharing. 
Here, trust is needed as a complementary control mechanism. Technology roadmaps are used 
on project level in order to reach goal alignment. However, this alignment is more efficient in 
a long-term collaboration.       
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  Table 5.2 Control of suppliers on project and strategic level 

 Considerations on 
project level 

Considerations on 
strategic level 

Interaction: project and 
strategic level 

Monitoring X   

Contracts X   

Technological roadmapping X X X 

Goal alignment X X X 

Trust X X X 

 

The control mechanisms on project level are primarily monitoring and contractual 
agreements. There is little goal alignment. Instead, alignment is reached on a strategic level 
based on long-term relations. This is in line with van Echtelt et al (2008) who argue for the 
importance of strategic alignment for achieving project alignment between firms and 
demonstrating the role of technology roadmaps in the alignment process. However, these 
findings also extend previous findings, as it considers control mechanisms as complementary, 
emphasising the role of trust.  

By relating the findings to a TCE perspective where the focus is on relational characteristics 
and to manage risks of knowledge leakage (Coase, 1937; Williamson, 1975, 1985, 2002), new 
insights can be drawn. Where there is high knowledge dependence, the cooperation 
challenges include asset specificity, uncertainty, and governance of opportunistic behaviour 
(Williamson, 1981, 1985, 2002). To manage cooperation, governance structures, such as 
contractual agreements, are needed (Ibid). However, well formulated contracts can 
complement, but not exclude monitoring (Rijsdijk and van den Ende 2011), goal alignment 
(Eisenhardt, 1989) and trust (Blomqvist et al, 2005). These complementary governance 
structures, on strategic and project level, need to be balanced with knowledge integration 
mechanisms for openness to facilitate the knowledge exchange necessary in collaborative 
innovation (cf. Grandori, 2001; Grant, 1996). For example, in the antenna collaboration asset 
specificity would call for strong governance structures (cf. Williamson, 1985). However, too 
strong structures would impede the high interaction and knowledge exchange necessary in 
this collaboration (Carson, 2007). In these situations of managing collaborative innovation, 
control may be difficult (and undesirable) to achieve only through project level mechanisms 
such as monitoring and contracts. Instead, trust and goal alignment may be used on strategic 
level in the search for innovative solutions.  

The link between the long-term strategies for collaborative innovation and the implementation 
on project level may be further discussed by studying the two strategies for opening up for 
external knowledge (Figure 5.3):   
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Figure 5.3 Two strategies for opening up for external knowledge and different types of trust  

 
A contract may be enough to enhance competence trust in a strategy that focuses on 
exploitation and incremental input (cf. Paasi et al., 2010). In these cases, the knowledge 
integration mechanisms in themselves handle much of the potential risks of knowledge 
spillover. However, when implementing an explorative strategy, a traditional contract is not 
enough to balance openness and the risk of opportunistic behavior. In order to interact and 
solve complex problems, relational trust is needed as a complement and relational trust 
develops out of interaction (cf. Blomqvist et al., 2005; Sengün, 2010). Therefore, the 
implementation of a collaborative innovation strategy that focuses on exploration and radical 
input requires a deep trust that can be found in an existent relation (cf. Bugic and Ngo, 2012).                        
 

5.2	Conclusions	
There are some overall reflections from the five appended papers that can serve as 
conclusions related to the purpose of this thesis, i.e. to investigate how knowledge-intensive 
manufacturing companies manage supplier knowledge in collaborative innovation.   

First, when formulating a strategy for collaborative innovation, management faces trade-offs 
between short-term benefits and long-term goals. Firms need to balance exploiting existent 
knowledge sources and exploring new possibilities in collaboration with partners (Bahemia 
and Squire, 2010; Chiu, 2014; Laursen and Salter, 2006). Management may implement a 
focus on creating new knowledge in collaboration with suppliers, in order to perform better in 
the future, in a context where the governance of existing knowledge may be present. 
However, there are risks of opening up too much as this can be detrimental to innovation 
(Ibid). The two identified strategies, internal knowledge absorption and joint knowledge 
accumulation, reflect the fact that firms simultaneously seek incremental innovation to 
enhance existing product offerings, while searching for radical solutions to open new, fertile, 
markets.  

Second, when managing supplier knowledge on project level, firms need to handle the 
dilemma between openness and the risk of opportunism (cf. Oxley and Sampson, 2004). In 
exploitive processes, with incremental input, minor changes in attitudes among personnel 
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towards openness and mechanisms for managing knowledge appears to be necessary. Trust is 
mainly based on reputation of the competence of the supplier (cf. Blomqvist et al, 2005). In 
this case, the process seems to be more or less a traditional new product development process 
(cf. Cooper, 2008), where sequencing is the main knowledge integration mechanism (Grant, 
1996). Thanks to clear intellectual property rights, knowledge can be accessed and absorbed 
(cf. Paasi et al., 2010). This is more of a short-term approach to which transactional cost 
economics may argue that managers should balance the advantages of openness with the cost 
of a governance structure (Coase, 1937; Heiman and Nickerson, 2004; Williamson, 1985). 
Once the buyer has absorbed sufficient knowledge, it has no incentive to continue the 
collaboration (Khanna et al., 1998). In explorative processes, with radical input, management 
has made an effort to strengthen the relation to the suppliers in order to change the attitudes 
towards openness and sharing of ideas. In this case, the processes are more collaborative. 
Trust is mainly based on personal relations and previously developed goodwill (cf. Adler, 
2001; Blomqvist et al, 2005). Focus is on learning and joint knowledge creation for the 
benefit of both partners (cf. Bugic and Ngo, 2012; Remneland-Wikhamn et al., 2011; 
Hagedoorn, 1993; Nonaka, 1994). This is a long-term approach focused on managing the 
growth of the firm (Kogut and Zander, 1992; Penrose, 1959). In this approach, the managerial 
decisions are guided by the complementarity of knowledge resources, not primarily focused 
on the cost of their transfer.  
     

Third, the link between the firm level strategies and the project level collaborations may be 
explained by combining TCE and KBV. This can be understood as the challenges of 
cooperation and coordination. When implementing a collaborative innovation strategy, 
management needs to balance a focus on minimizing costs of the governance of existing 
knowledge and a focus on creating new knowledge in collaboration with suppliers in order to 
perform better in the future (cf. Heiman and Nickerson, 2004; Combs and Ketchen, 2008). A 
focus on either of the challenges at the expense of the other may prevent adequate solutions 
(cf. Heiman and Nickerson, 2004). Different control mechanisms, such as contracts, goal 
alignment and trust, are necessary on strategic and project level in order to mitigate 
opportunistic behavior (cf. Williamson, 2001). However, these control mechanisms need to be 
balanced with knowledge integration mechanisms in order to enable knowledge exchange. 
Selecting adequate knowledge integration mechanisms is crucial for coordination, but 
contracts and other governance mechanisms are necessary, at least initially, to enable 
knowledge exchange (cf. Ring and Van den Ven, 1994). On strategic level, the governance 
mechanisms are essentially limited to trust and goal alignment. This is in line with van Echtelt 
et al (2008) who argue for the importance of strategic alignment for achieving project 
alignment. However, these findings also extend previous findings, as it considers control 
mechanisms as complementary and multilevel emphasizing the importance of trust. On 
project level, different forms of monitoring can be implemented depending on the level of 
integration in the projects. There is little goal alignment on project level. Instead, alignment is 
reached on a strategic level based on longer-term perspective. By building long-term 
relationships with key suppliers, the firms’ capabilities can be aligned in such a way that they 
are useful for future projects.  
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In the light of these findings and by revisiting the theoretical model in Figure 5.1, it can be 
found that it is the combination of the relationship characteristics that needs to be related to 
the characteristics of knowledge to be integrated. Firms need to manage both these 
characteristics by using governance structures and knowledge integration mechanisms. On the 
one hand, a close integration and openness that disregards the associated problems of 
cooperation, runs the risk of exposing the relationship to the hazards of conflicts and to 
knowledge expropriation. On the other hand, too much focus on governance structures to 
protect existing knowledge at the expense of managing the coordination of knowledge runs 
the risk of creating tight and costly structures that may not be needed. In collaborate 
innovation, there are strategical choices between short-term benefits and long-term goals (cf. 
Chui, 2014; Bahemia and Squire, 2012; Laursen and Salter, 2006). This might be a delicate 
task, though. Having in mind that different strategies for opening up for external knowledge – 
internal knowledge absorption and joint knowledge creation - require different managerial 
approaches may ease the problem of selecting adequate cooperation and coordination 
mechanisms.  
 

5.2.1	Theoretical	contributions		
Previous research within the field of strategic management argues that the long term survival 
of the firm is dependent on the management’s ability to integrate, build and reconfigure 
internal and external competences to address and apply in a changing environment (Teece et 
al., 1997). This strategic capability involves an ability to absorb and combine external 
knowledge (Cohen & Levinthal, 1990). But it also involves an ability to relate to external 
actors (Dyer & Singh, 1998), which is about cooperation. It is found in this research that the 
implementation of a collaborative innovation strategy involves both challenges of cooperation 
and challenges of coordination. One important contribution of this thesis, that is intended to 
contribute to the literature on supplier involvement in NPD, is that it considers both 
challenges, relating them to short-term and long-term goals of the firm. 

When it comes to cooperation challenges, or challenges related to the relational 
characteristics, previous research has discussed factors such as asset specificity, uncertainty 
and opportunistic behavior in inter-organizational collaborations (Williamson, 1975, 1981, 
1985). This study complements existent research, by focusing on different types of trust as 
antecedents for opening up the processes to different types of external knowledge in 
collaborative innovation. Well formulated contracts can complement, but not totally exclude 
monitoring (Rijsdijk and van den Ende 2011), goal alignment (Eisenhardt, 1989) and trust 
(Blomqvist et al, 2005). In fact, the importance of trust has been underestimated in the 
literature on NPD collaborations as trust has been treated as an effect rather than an 
antecedent (cf. Ring and Van de Ven, 1994). Quite surprisingly, this study highlights that, 
even in exploration and radical supplier input, relational trust based on an existent long-term 
relation is crucial for innovation. By building long-term relationships with key suppliers, the 
firms’ capabilities can be aligned in a way that facilitates joint learning which is important for 
future projects (cf. van Echtelt et al., 2008). This is different from previous research that 
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argues that, under technological uncertainty, firms tend to involve new suppliers (e.g. Wasti & 
Liker, 1999).  
  
When it comes to coordination challenges, or challenges related to the knowledge 
characteristics, the knowledge integration mechanisms need to be adapted, not only to the 
knowledge input but also to the relation that exists between the parties. This is in line with 
previous research about knowledge integration mechanisms in inter-organizational 
collaborations (e.g. Grandori, 2001). Heiman and Nickerson (2004) argue that the increase of 
interaction and communication in collaborations intensify the need for more open 
coordination mechanisms, but also for cooperation mechanisms. According to them, NPD 
collaborations that involve tacit knowledge and complex problem-solving must be 
accompanied by strong governance structures. However, it is found in this study that the 
dilemma of openness and the risk of knowledge leakage may foremost be managed by a 
purposeful selection of knowledge integration mechanisms adapted to the type of trust that 
exists between the partners. Of course there are contracts and other control mechanisms, but 
the governance mechanisms proposed by Williamson (2002) and others may not be as critical 
as expected.  If there is competence trust, knowledge integration mechanisms that limit the 
exposure are utilized. In this way buyers can exploit incremental input from new suppliers 
without risk of knowledge leakage. If there is relational trust, more open knowledge 
integration mechanisms seems to be applicable. 

By relating the findings to organizing for innovation and organization theory, the firm can be 
understood as an organic entity (Burns and Stalker, 1961) where there is an inter-dependence 
between different parts of a larger system which is not limited to the legal boundaries of the 
firm (Thomson, 1967). In fact, this thesis refines the results of more recent research that 
indicate the limits of openness (e.g. Salter & Laursen, 2006; Laursen & Salter, 2013) by 
showing that firms make a purposive choice of different degrees of openness for knowledge 
exchange depending on the relational characteristics and the knowledge of the suppliers. This 
implies that, although firms recognize the importance of external knowledge as a valuable and 
strategic resource (Barney, 1991; Dyer & Singh, 1998), they do not disregard potential risks 
of opportunism in inter-firm transactions of knowledge (cf. Williamson, 1975; 2002). Thus, 
explanations of and recommendation for opening up firm boundaries to integrate external 
knowledge need to be based on complementary perspectives based on the knowledge based 
view, that sees the integration of knowledge as a problem of cognitive limitations and 
coordination (cf. Kogut & Zander, 1992; Conner & Prahalad, 1996), and explanations 
building on organizational economics (cf. Williamson, 2002). However, openness in 
collaborative innovation, in terms of sharing and combining buyer and supplier knowledge, is 
not so much about safeguards against knowledge leakage using contracts and IPR:s, as it is 
about selecting adequate coordination mechanisms (cf. von Hippel, 2010). Consequently, 
Chesbrough´s (2003) view of open innovation may not be totally applicable in buyer-supplier 
collaborations in NPD. In fact, the findings in this thesis point towards an innovation model 
based on relatively open boundaries and recognition of supplier knowledge. In this model, the 
crucial choices consider the design of appropriate knowledge integration mechanisms that do 
not set aside considerations related to the risk of losing proprietary knowledge.  
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5.2.2	Practical	implications	
In order to develop innovative products firms need to collaborate with external partners (e.g. 
Capozzi et al., 2010). The underlying argument is that the ability to integrate internal and 
external knowledge is necessary in today´s world that is characterized of a fast changing 
environment (cf. Teece et al, 1997). Here, suppliers are considered as one of the most crucial 
partners for product innovation (Un et al., 2010). Thus, collaborative innovation is important, 
but it may be difficult to manage. From the findings in this thesis, three managerial 
implications may be mentioned. 

First, scarce resources mean that managers need to balance exploitation and exploration in 
their collaborative innovation strategies (cf. March, 1991; Lavie, Stettner and Tushman, 
2010). In the battle between today and tomorrow, management strategically needs to invest 
resources in different types of NPD collaborations and balance their project portfolios (cf. 
Tushman and O’Reilly, 1997). Today´s operations and incremental improvements can be 
managed within the existing management structure, and command-and-control hierarchy, but 
tomorrow´s radical innovations need new organizational structures and controls. Managers 
need to focus on production and efficiency in short-term collaborations at the same time as 
they strive for innovation and growth in long-term relations. Perhaps focus should be 
increased towards the latter. In fact, recent research indicates that the innovation budget for 
growth should be increased with 100%, from about 5% to 10% of total investment (Power and 
Stanton, 2014). By translating this to a collaborative innovation strategy, managers need to 
invest much more in their relations with key suppliers in order to be able to harvest 
tomorrow’s innovative fruits. 

Second, the implementation of a collaborative innovation strategy involves both challenges of 
cooperation and challenges of coordination. It is clear that the relational characteristics 
between the buyer and the supplier clearly influence the management of the supplier 
knowledge on project level. Knowledge management mechanisms need to be adapted, not 
only to the knowledge input but also to the relation that exists between the parties. A close 
integration and openness that disregards the associated problems of cooperation, runs the risk 
of exposing the relationship to knowledge expropriation. However, too much focus on 
governance structures to protect existing knowledge at the expense of managing the 
coordination of knowledge runs the risk of creating tight and costly structures that may 
hamper innovation. Managers may balance cooperation and coordination by considering the 
fact that there are strategical choices between short-term benefits and long-term goals of the 
firm (cf. Chui, 2014; Bahemia and Squire, 2012; Laursen and Salter, 2006). In collaborative 
innovation, these choices are represented as two different strategies for opening up for 
external knowledge, internal knowledge absorption and joint knowledge creation respectively. 
In internal knowledge absorption, mechanisms that limit the exposure are adequate. In this 
way buyers can exploit incremental input from new suppliers without risk of knowledge 
leakage. In joint knowledge creation, more open knowledge mechanisms are applicable. Here, 
a long-term relation based on relational trust appears to be a precondition. 
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Third, strategic management of supplier knowledge involves the challenge to balance control, 
in order to let the supplier be innovative, while still striving towards the same goal as the 
buying firm. This thesis demonstrates the challenge of reaching goal alignment in 
relationships that are difficult to control through contracts. In these cases, firms can use goal 
alignment as a way to control the relationship. In relationships where it is difficult to 
influence the supplier on the project level, the firm may try to influence the supplier on a 
strategic level. By influencing the supplier on a strategic level, the buying firm has the 
possibility to influence future projects and technology developments. Technology roadmaps 
are good instruments for discussing and comparing future developments. In collaborative 
innovation, a firm may try to control the supplier trough tough contracts. However, it is 
important to remember that too much control may hamper the supplier’s innovativeness. By 
controlling too much, the firm may hinder the supplier from exploring potential venues of 
development. Therefore, trust is needed in the relationship as well. 

Fourth, by considering the firm as part of a larger system (cf. Thomson, 1967), where internal 
and external knowledge may be combined, managers should enhance openness. Traditional 
NPD processes using internal R&D is not enough. External R&D may, in fact, create high 
values if there is a certain amount of absorptive capacity within the focal firm (Zhara and 
George, 2002). It is found in this research that long-term collaborations with suppliers are 
crucial for innovation. However, several studies recognize the not-invented-her syndrome, i.e. 
the attitude against adopting external ideas (Chesbrough & Crowther, 2006). This syndrome 
can be considered as a part of an innovation culture consisting of values, norms, and practices 
(Schein, 1997). Management support may enhance openness, trust and innovative behavior 
(Herzog & Leker, 2010). This may consist of “soft support” in terms of direct involvement. 
Management needs to provide a climate where everyone understands that producing new 
ideas and innovation is a necessity irrespectively of where the ideas come from (Ibid). But 
management may also add “hard support” in terms of supporting structures and processes. A 
more open NPD process is one example, as these processes are often relatively rigid and 
bureaucratic which restricts openness and learning (Gronlund, Sjodin, & Frishammar, 2010). 
In fact, organizational structures, processes, and culture may all affect the possibilities of 
enhancing openness towards external knowledge (Boscherini, Chiaroni, Chiesa, & Frattini, 
2010).  (This fourth suggestion is essentially outside the scope of this dissertation.) 

Notwithstanding the potential managerial challenges, an innovation model based on the 
combination of external and internal resources, instead of focusing on the market demand for 
products, will clearly be a competitive advantage (cf. Penrose, 1959; Wernerfeldt, 1984). Still 
this innovation model must be flexible in order to meet the environmental changes (Teece et 
al, 1997). The capability of management has to include the ability to integrate, develop and 
allocate internal and external competences and resources to create new values in a changing 
world.         
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5.2.3	Limitations	and	future	research	
There are certainly limitations in this research. One general limitation is the fact that it is 
based on case studies, which makes it difficult to draw general conclusions applicable in all 
contexts. Even though, the ambition was to select a broad sample of cases in order to gain 
richness in the data and a possibility to develop existing ideas and to aim for analytical 
generalisation (cf. Stuart et al., 2002; Yin, 2009), a sample of six cases obviously does not 
represent all situations. For example, the relations in Figure 5.1 may not be generalizable on 
supplier groups in Asian countries. In these cases, the relations are based on relational trust, 
still the inputs are primarily incremental (cf. Smitka, 1991).  Another limitation, due to the 
choice of method, is that the cases represent exploitative knowledge inputs in exploitative 
NPD projects and exploratory knowledge input in exploratory NPD projects, i.e. the 
collaborations are essentially designed around dyadic relations. It is not unusual, however, 
that several suppliers or other actors are involved in one and the same NPD project 
(Lakemond et al., 2006; Aune & Gressetvold, 2011). These may even be groundbreaking 
NPD projects while assisted by suppliers’ exploitative knowledge on existing subsystems. It 
could have been an interesting avenue of research to study the implementation of a 
collaborative innovation strategy in this setting as well, using a network approach (cf. 
Håkansson and Eriksson, 1993).  
 
Except for these limitations due to the choice of the case study method, there are, of course, 
other limitations. This research represents NPD projects that were all in the end-phase when 
they were investigated. A more dynamic approach may be an interesting venue for further 
research as cooperation and coordination challenges that occur during a collaboration may 
vary over time and development phases (Foss, 2007). Another related limitation is that 
TELECOM that had decided to implement an open and collaborative innovation strategy was 
still in its third year of its implementation. Further research would be needed to investigate 
whether and how time will change the attitudes of opening up towards the supplier and to 
share knowledge.   
 
Given the comparative lack of research on how partners combine governance and knowledge 
integration mechanisms in a static collaborative setting (cf. Foss, 2007), a dynamic approach 
on how different combinations evolve in response to specific problems could be an interesting 

venue for future research. For example, this study points at the use of multi-level control 

mechanisms and the importance of strategic control mechanisms, when project control is 
difficult to achieve. The dynamic interplay between several different control mechanisms and 
knowledge integration mechanisms on project and strategic levels warrants further research 
(to be continued…). 
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APPENDIX		
 

Interview	guide	I	(Study	II,	III,	IV)		
The following questions are meant to be directed to management, project managers, 
purchasing managers, designers, manufacturing engineers, and representatives from the 
suppliers who are involved in collaborative product development. 
  
Before the interviews begin, it is important to go through the aim of the study and the various 
ethical principles about information, consent, confidentiality and utilization. 
  
Questions targeted specifically to management: 
  
General analysis of supplier and project portfolio: 

  
a) Which are (currently) the main suppliers? 
b) What knowledge do they contribute with? component knowledge, architectural 

knowledge, incremental/ radical innovation or anything else? 
c) Would you consider your organization as a project-based organization, functional, 

matrix or anything else? 
d) Which are (currently) the main product development projects? 
e) What planning model (s)/project model (s) are used? 
f) Can you discern projects in which suppliers contribute with previously mentioned 

knowledge? Please mention one project for each contribution (component knowledge, 
architectural knowledge, incremental or radical innovation) where the supplier 
contribution is clear. 

g) Can you say anything about the challenges in these projects? 
 

Questions targeted to project managers, purchasing managers, designers and 
production engineers who are involved in the NPD collaboration:  
 

Opening questions: 
  

a) What is your main role/function? 
b) What is your background and experience? 
c) What is your thoughts, opinions, feelings, experiences regarding project 
work/collaborations in general?  
d) What is your thoughts, opinions, feelings, experiences regarding project work in the 
specific project/collaboration? Challenges? 
e) Which is your main role/function in the specific project/collaboration? 

f) When are you most involved? In the pre-study, planning, execution, closeout? 
g) To what degree are the suppliers involved in the specific project/collaboration? 
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Past experience  

a) What is your experience of working in cross-functional teams in the past?  
b) What is your experience of collaboration with the supplier in the past?                      
c) As a supplier: What is your experience of collaboration with the customer in the 
past? 

 
Different competences (knowledge) in the particular project/collaboration 
 
a) How would you appreciate the  commercial, technological, and organizational 

(external and internal coordination) competence the project members (and 
yourself) have in the project/collaboration? 

b) How would you assess the importance of these different competences in the 
project/collaboration; commercial, technological, and organizational/coordination? 

c) What (important) competences are contributed by the supplier?  
d) Which competence(s) do you consider to be critical for the project to run smoothly 

and for the result to be good (indicator: team knows who has the important knowledge for the task)? 
 
 
Different roles (capabilities) in the particular project/collaboration 
 
a) What is the main role of purchasing, design, manufacturing and the supplier in the   
project/collaboration? (Indicator: team has a good map of each others´ talents)  
b) Could you describe the interdependencies/degree of integration between I) you and 
the project members II) you and the supplier? 
c) How do you work together?  
 d) Where in the process, pre-study, planning, execution and closeout, stresses the 
respective role? 
 
 

Processes/mechanisms 
 
a) What characterizes a good project work/collaboration?  

b) How do you work in the specific project/collaboration?                                              
-Thoughts, opinions and feelings with the way of working  

c) Challenges? 

d) Do you use all the ideas that you get from the supplier and stakeholders, i.e., how 
do you share knowledge?  (Indicator: knowledge is shared between individuals from different units) 

e) Describe how you solve problems within the project/collaboration, i.e. how you 
combine knowledge? (Indicator: meetings between participants for combining knowledge are present)  

f) What happens between project meetings?  
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Shared knowledge 

a) How would you appreciate the level of shared knowledge in the 
project/collaboration?  

b) How would you appreciate the level of shared knowledge (including knowledge 
about the project) in the entire organization?  

c) How do you communicate with stakeholders about the project/collaboration?           

d) Are there IT-systems for this communication?  

 

Organizational structure/mechanisms 

a) How do you relate to management during the NPD-process? 
 
b) What organizational structures/coordination mechanisms (rules, sequences, 
routines, and teams) are there to support the project/collaboration?   
 
c) What about IT-systems for (rich) communication and planning?  
 
 

Trust 

a) To what extent do you feel that you can be opened about the challenges within the 
project/collaboration? -Both towards the internal functions and the supplier 

b) To what extent do you feel that you can trust the supplier? 

c) How do you communicate to peers outside the project to get them informed and 
committed? 

d) As a supplier: To what extent do you feel you can be opened about challenges 
within the project/collaboration? 

e) As a supplier: To what extent do you feel you can trust the customer? 

 

Outcome/learning 

a) When do you feel that you are satisfied with the product, i.e., how do you create 
and apply new knowledge? 

b) Are the supplier´s and other stakeholders´ ideas included when you are satisfied 
with the product?  

c) How do you assess the final product? – are there certain criteria, systems etc.? 
d) How do you evaluate the project? (indicator: results from post evaluation are used as learning) 	
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Interview	guide	II	(Study	V)	
 

The following questions are meant to be directed to strategic management, i.e., Senior R&D 
managers that have knowledge in companies’ innovation processes. The interview guide 
should not be strictly followed, as semi structured interviews are preferred. However, 
questions should be posed in order to answer the RQ:s.  

Before the interviews begin, it is important to go through the aim of the study and the various 
ethical principles about information, consent, confidentiality and utilization. 

Opening questions: 

 a) What is your main role? 

b) What is your background and experience? 

c) What is your general thoughts, opinions, feelings, experiences regarding supplier 
collaborations?  

 

General analysis of the (strategic) supplier and project portfolio: 

a) Which are (currently) your main suppliers? 

b) What knowledge/resources do they contribute with? New design/technology, a better 
quality/lower prize or anything else? 

c) What are their main competences? 

d) How do you perceive their level of R&D competence compared with your own?  

e) Are there similarities/differences between your main suppliers’ R&D competence? 

f) Which are (currently) the main product development projects in collaboration with these 
suppliers? 

g) Can you say anything about the general challenges in the collaborations? 

 

Strategies for supplier innovation 

a) How do your company strategically balance the development of completely new products 
and the refinement of existent?  

b) Have you deliberately decided to “outsource” some of your R&D activities to your 
suppliers?    

c) If yes, what are the criteria for keeping some R&D activities in-house and some outside? 
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d) Are there any explicit “open innovation strategies” that are related to collaborations with 
suppliers? 

e) If yes, are these strategies based on (deep) dyadic relations or (broad) supplier networks?  

f) How do you strategically reason about long-term vs. short-term relations?  

 

Possible links between strategies and project activities 

a) What planning model(s)/project model(s) are used in the supplier collaborations? 

b) In what sense are the firm level strategies influencing the activities in the NPD projects 
and/or vice versa? See also c! 

c) How are the strategic technology and policy choices on firm level linked to the selection 
and involvement of the suppliers on project level?  

d) I assume that your company strategically balance exploration and exploitation: What are 
the differences between exploration and exploitation when it comes to supplier selection and 
involvement?    

 

Organization 

a) How are your suppliers organized? Hierarchy? Clusters? Other?  

b) Are there specific system-suppliers and component-suppliers?   

 

Trust/governance structures 

a) To what extent do you feel that you can be opened with and trust your main suppliers? 

b) What type of governance structures/mechanisms do you use in order to prevent knowledge 
leakage with your main suppliers? Contracts, IPR:s, patents, etc.?    

c) What are the criteria for selecting governance structures/mechanisms?  

d) Are there differences between governing exploration and exploitation? 

 

Follow-up questions/validation 

a) What characterizes your main suppliers? Efficiency or innovation capabilities? 

b) What would you say characterize these supplier-collaborations? Access to knowledge or 
joint learning?  
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Lists	of	respondents,	interview	time,	respondents	role,	and	interviewer		
 

CARCOM 

The holder collaboration 

Respondent Interview time Role Interviewer 

R&D Manager 1 h Designer responsible for 
casting 

DR 

Production Manager 45 minutes Responsible for 
engineering, equipment etc. 

DR  

Project Manager 1 h Responsible for the project DR 

Vice President Global 
sourcing 

1 h  Commercially responsible DR  

Key Account Manager, 
supplier 

30 minutes Technically and 
commercially responsible 

DR (by phone) 

 

CARCOM 

The caliper collaboration 

Respondent Interview time Role Interviewer 

Sourcing Manager 1 h Strategic sourcing casting DR 

R&D Manager 1 h 20 minutes Responsible for the design  DR 

Senior Designer 1 h Responsible for the 
conceptual design 

DR 

Project Manager 30 minutes Responsible for the project  DR 

Key Account Manager, 
supplier 

30 minutes Technically and 
commercially responsible 

DR (by phone) 

 

CARCOM 

Strategic management 

Respondent Interview time Role Interviewer 

Global Sourcing and 
logistics manager 

1 h Strategic sourcing  DR 

Senior VP R&D  40 minutes Responsible for global 
R&D  

DR (by phone) 
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ENERCOM 

The battery collaboration 

Respondent Interview time Role Interviewer 

Project Manager (2)  1 h 30 min  The second project 
manager, responsible for 
the project‘s progress  

Fredrik Tell (FT), Lisa 
Melander (LM)  

Technical Manager  1 h 30 min  Responsible for technical 
resources to the project  

FT, LM  

Market 
Communication  

2 h  Responsible for marketing 
material  

LM  

Business 
Development 
Manager  

1 h 30 min  Idea generator and have 
followed the project 
continuously  

LM  

Manager Marketing 
and Sales  

1 h  Responsible for the sales of 
the firm‘s products  

LM  

(by phone)  

Senior Vice President  1 h  No direct participation in 
the project, but member in 
the project‘s steering 
committee  

LM  

(by phone)  

Supply Manager  1 h 30 min  Partly responsible for the 
contact with the second 
supplier in the project  

LM  

R&D Manager  1h  Responsible for 
development projects  

LM  

Regional Sales 
Manager  

1h Responsible for educating 
the sales people about the 
developed product  

LM  

 

 

Project Manager (1)  

Today: Global R&D 
Program Manager 

2 h The first project manager, 
responsible for the project‘s 
progress 

LM 
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ENERCOM 

The bearing collaboration 

Respondent Duration Role Interviewer 

Application Engineer, 
supplier  

1 h 30 min  Responsible for technical 
discussions   

LM  

Development 
Engineer, supplier  

1h 30 min  

 

 

Traction motor specialist at 
supplier factory, has 
technical discussions with 
supplier  

LM  

Product Manager, 
supplier  

1h 15 min  Sales responsible supplier 
factory, commercial and 
strategic role  

LM  

Business Engineer, 
supplier 

  

1h 15 min  Responsible for hybrid 
bearings  

LM  

Project Manager  1 h 30 min  Responsible for technical 
discussions with supplier 

LM  

Technical Manager  2 h 30 min (1h; 1h 
30 min)  

Technical support and 
initiator of the NPD project 

LM  

Supply Manager  2 h  Responsible for 
commercial discussions 
with supplier 

LM  

General Manager  1 h 30 min  Strategic role  LM  

Key Account 
Manager, supplier  

2 h  Responsible for 
commercial discussions  

LM  

Project  

Manager 

1 h 30  Responsible for traction LM  

 

 

ENERCOM 

Strategic Managers 

Respondent Interview time Role Interviewer 

Global R&D Manager 1 h 20 min Responsible for Global 
R&D Light Voltage Motors 

DR 

Technological 
Manager 

40 minutes Technological Manager for 
product group Global  
Light Voltage Motors 

DR (by phone) 

Product Group Supply 
Manager 

40 minutes Product Group Supply 
Manager for Light Voltage 
Motors 

DR (by phone) 
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TELCOM 

The antenna collaboration 

Respondent Duration Role Interviewer 

Supply Manager 1 h Responsible for inbound 
supply 

DR, LM 

R& D Manager 1 h 30 minutes Responsible for Design DR, LM 

Product Manager 1 h 15 minutes Strategic product manager DR, LM 

Technology 
Manager 

1 h Responsible for the platform DR, LM 

Sourcing Manager 1 h Responsible for strategic 
sourcing 

DR, LM 

Project Manager 1 h Responsible for the project DR, LM 

 

Supply Manager 1 h Responsible for  ramping up 
production 

DR, LM  

(by phone) 

Senior Director 
R&D, supplier 

1 h 10 minutes Responsible for design DR, LM 

Senior Vice 
President, supplier 

1 h 15 minutes Responsible for commercial 
collaboration 

DR, LM 

Project Manager, 
supplier 

1 h Project manager at the supplier DR, LM 

 

TELCOM 

The processor collaboration 

Respondent Interview time Role Interviewer 

Product Manager 1h 10 min Responsible for the product DR, LM 

R&D Manager 1h Responsible for design DR, LM 

Sourcing Manager 1h 
Commercially responsible for 
the product DR, LM 

Project Manager 35 min 
Responsible for managing the 
project DR, LM 

R&D Manager 1h 15 min 
Responsible for the platform 
design DR, LM 

Key Account 
Manager,  

supplier 1 h 

Technically and commercially 
responsible at the supplier 

DR, LM (by phone) 
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TELECOM 

Strategic Managers 

Respondent Interview time Role Interviewer 

Chief Technology 
Officer  

55 min Chief Technology Officer 
at Business Networks Unit 

DR  

Strategic Sourcing 1 hour Head of Sourcing Programs 
at Radio/Business 
Networks Unit 

DR  

Head of R&D  40 min Head of Design at 
Radio/Business Networks 
Unit 

DR  
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