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Abstract 

Research indicates buyer-supplier collaborations in new product development (NPD) can 

have a positive impact on innovation. From a knowledge based view, it is argued that 

suppliers add a complementary knowledge base that is combined with the buyer’s knowledge. 

But what does the supplier contribution actually consist of? And more importantly: How is 

this supplier knowledge integrated into the NPD process? This is not clear in the literature. 

Different supplier inputs may imply different knowledge integration mechanisms and 

practices.   

The purpose of this licentiate thesis is to investigate how supplier knowledge is integrated into 

the NPD process. The focus is to explore how knowledge intensive manufacturing firms 

integrate different supplier inputs in collaborative NPD projects by using different knowledge 

integration mechanisms.  

To fulfil the aim of thesis a qualitative approach has been applied and by studying NPD 

processes in three industrial sectors. An extensive literature review and a focus group meeting 

are followed by two qualitative case studies that are based mainly on interviews with key-

representatives in the buyer-supplier collaborations. The first study investigates different 

supplier contributions by categorizing different supplier inputs. The second study – which is 

the largest part of the overall study - investigates how supplier knowledge is integrated in 

NPD collaborations using different integration mechanisms. Here, six NPD collaborations, 

representing the automotive, the energy, and the telecom sectors, are studied and compared, in 

order to understand the integration processes and the different knowledge integration 

mechanisms. The third study investigates the role of trust in capturing supplier knowledge. 

Here, two NPD collaborations which can be considered to be polar-cases in terms of scope 

and depth are compared in order to explore and explain the role of trust in the integration 

processes.   

Altogether these studies lay a foundation for a model of knowledge integration between the 

buyer and the supplier in NPD collaborations. The model identifies two main strategies for 

integrating supplier knowledge – knowledge absorption and joint knowledge accumulation.  

Knowledge absorption concerns innovation processes where the contribution from suppliers is 

focused on product- and process improvements, i.e. incremental input. Here, the development 

is dictated by clear specifications. Supplier contacts take place during a limited period of time 

and are restricted to certain phases in NPD projects. Thus, the main knowledge integration 

mechanism used is sequencing. In these situations, the buyer actually tries to capture and 

absorb the knowledge of the supplier at a specific point in the process. A basic level of trust, 

based on the reputation the supplier has for competence is sufficient.       

Joint knowledge accumulation, on the other hand, is how firms manage more radical input 

from suppliers, such as new technology or new design. In these cases, knowledge integration 

strategies extend over a longer period of time, throughout several phases of the NPD project. 

There is a high degree of interaction between the people involved, to find new solutions. The 
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main knowledge integration mechanism is group problem-solving. Knowledge is jointly 

accumulated by sharing, combining, and creating new knowledge in open processes. In these 

cases, a profound level of trust is required.  

When integrating supplier knowledge in innovation, management has to consider the possible 

and preferred outcome of the collaboration; it might be a commercial deal to provide for a 

temporary access to knowledge, or it might be a long-term alliance, where joint learning is an 

aim. In the first case, a traditional NPD process with clear specifications, using sequencing 

and technological interfaces, will be adequate. In the second case, focus should be on 

interpersonal problem solving between trustworthy individuals. 

Keywords: knowledge integration, innovation, buyer-supplier collaborations, NPD  
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Populärvetenskaplig sammanfattning 

Forskning visar att produktutveckling i samarbete med leverantörer bidrar till innovation. Ett 

argument för detta är innovation uppstår när den externa kunskap som leverantören bidrar 

med, kombineras med köpande företags kunskap. Men vilket är egentligen leverantörens 

bidrag? Och kanske ännu mer väsentligt: Hur kan leverantörens kunskap integreras i 

produktframtagningsprocessen? Detta är något som inte framgår av befintlig forskning. Olika 

leverantörsbidrag kan ju medföra olika sätt för köpande företag att ta hand om den externa 

kunskapen.  

 

Denna avhandling visar att, oavsett om det handlar om bil-, energi- eller telekomindustrin, när 

tillverkande företag utvecklar innovativa produkter tillsammans med leverantörer, så tillämpar 

man i huvudsak två olika strategier för att integrera leverantörernas kunskap – absorption och 

ackumulering.  

 

Kunskapsabsorption handlar om innovationsprocesser där leverantörernas bidrag är 

fokuserade på produkt- och processförbättringar. Här är utvecklingen styrd av tydliga 

specifikationer. Leverantörskontakterna är i regel begränsade till en kort period och en 

specifik fas i utvecklingsprojektet. I dessa situationer försöker företagen fånga leverantörens 

kunskap och absorbera denna vid en specifik tidpunkt i produktframtagningsprocessen. 

 

Gemensam kunskapsackumulering, å andra sidan, handlar om att hantera mer radikal kunskap 

från leverantören, såsom ny teknologi eller design. Här tillämpar företagen en mer integrerad 

strategi. I dessa fall så sträcker sig kunskapsintegrationen över en längre period och över flera 

faser i produktframtagningsprocessen. Här ackumuleras kunskapen gemensamt genom att 

individer delar, kombinerar och skapar ny kunskap i en öppen process.    

     

Detta medför vissa praktiska konsekvenser. Om företagsledningen vill integrera kunskap från 

leverantörer och uppnå innovativa lösningar, bör denna, utifrån den kunskap man behöver, 

beakta vad som är möjligt att uppnå med leverantör-samarbetet: Om det är frågan om 

produktförbättringar, kan ett tekniskt gränssnitt för att fånga kunskapen vid ett enstaka tillfälle 

vara lämpligt. Här kan en traditionell utvecklingsprocess med en tydlig specifikation och 

status uppdateringar vara adekvat. Å andra sidan, om leverantörerna bidrar med ny teknologi 

eller design, handlar det i regel om ett långsiktigt samarbete där man tillsammans lär av 

varandra. Här bör fokus ligga på gemensam problem-lösning.  

  

Kontexen för denna avhandling är tre stora, kunskapsintensiva och tillverkande företags 

produktframtagning tillsammans med leverantörer. Företagen har valts för att representera 

olika industriella sektorer; bil-, energi- och telekomindustrin, där leverantörssamarbetena 

inkluderar både produktförbättringar och ny teknologi/design.  

 

En omfattande litteraturstudie, följs av två empiriska studier av sex stycken 

leverantörssamarbeten där man tar fram nya produkter. Den första studien undersöker olika 
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leverantörsbidrag till kunskapsintegration och innovation. Den andra studien – vilken kan 

betraktas som den största i avhandlingen – undersöker hur kunskap integreras i 

leverantörssamarbeten. Slutligen, den tredje studien fokuserar på betydelsen av tillit för att 

integrera leverantörernas kunskap. Tillsammans så utgör de tre studierna grunden till en 

modell som beskriver hur leverantörers kunskap kan integreras i 

produktutvecklingssamarbeten. 
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1 Introduction 

“Even the longest journey starts with a small step” 

 

Lao Tzu 

 

This first chapter is the introduction to a licentiate thesis that deals with the subject of 

knowledge integration and innovation in buyer-supplier collaborations. First, the importance 

of studying the buyer-supplier collaboration as a phenomenon of knowledge integration is 

discussed. Thereafter, three difficulties associated with the integration of supplier knowledge 

in NPD are highlighted. This leads to a research agenda where a purpose and three research 

questions are formulated. At the end of the chapter, the outline of the thesis is presented.     

 

 

1.1 Background 

New global research, commissioned by KPMG, states that 60 % of the large manufacturing 

companies plan more collaborations with suppliers on initiatives such as product design 

(KPMG, 2012). Why is this so? Why do knowledge intensive manufacturing companies need 

to collaborate with suppliers to develop new products?  

In fact, 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. Thus, companies 

of today cannot rely solely on their internal resources, but need, to a large extent, collaborate 

to obtain access to complementary resources in order to develop innovative products 

(Chesbrough 2003b; Wernerfeldt 1984). In fact, it is shown in both innovation and supply 

management literature that firms can gain advantages by involving suppliers in their NPD 

projects. This is nothing new, even though Chesbrough (2003a; 2003b; 2003c) quite recently 

developed the concept of open innovation, to pinpoint the importance of external ideas in the 

NPD process. In fact, a comparison between two rival firms shows that, as early as in the 

1920s, the firm that chose to collaborate with suppliers was more successful than the other 

(Aylen 2010). A more recent study of supplier collaborations has identified that one benefit of 

including suppliers in NPD is that the firm’s product innovation improves (Lau et al. 2010). 

Furthermore, 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 in this latter study is that, even though the suppliers have a relatively 

narrow knowledge base, it is more easily accessed than in the other alternatives. This implies 

managerial practices that promote openness to ideas and knowledge from suppliers. It seems 

that the key to the success of supplier collaborations is a matter of knowledge management. In 

fact, Grant (1996) argues knowledge, or merely knowledge integration - the combination of 



 
 

14 
 

specialized knowledge - is the key to the competitiveness and the survival of the firm. As it is 

not likely that a company has all necessary knowledge in-house, external knowledge needs to 

be integrated in the development processes (Grant and Baden-Fuller 2004). Consequently, we 

have to understand supplier collaborations in NPD as a knowledge integration phenomenon, 

where the single most important resource to be managed is knowledge (Figure 1). 

 

  

 

  

 

 

 

 

 

Figure 1.1: The general idea behind knowledge integration in buyer-supplier collaborations  

 

   

The integration of supplier knowledge is important, but it can be difficult.  

 

Knowledge integration is not just a simple ‘access’ to a knowledge resource (cf. Grant, 1996). 

It can also be understood as a difficult process in which individuals interact, share and 

combine their knowledge to create new knowledge (cf. Okhuysen and Eisenhardt, 2002). In 

this thesis, there are three challenging aspects that are of specific interests. These aspects are 

also mentioned in the empirical literature as factors influencing knowledge integration (Tell, 

2011).    

 

First, an efficient supplier collaboration in knowledge-intensive product development requires 

a careful selection of suppliers that complement the buyer's existing knowledge (Johnsen 

2009). Although some studies argue that suppliers only contribute to incremental innovation 

(e.g., Belderbos et al, 2004; Hoegl and Wagner, 2005), several studies show that suppliers 

actually contribute positively to more radical innovation (e.g., Schiele, 2006; Song and 

Thieme, 2009, Un et al., 2010). In either case, the positive effects of supplier collaborations 

are related to the fact that collaboration can give a firm access to the additional knowledge 

that the supplier provides (Grant and Baden-Fuller 2004). This external knowledge is 

important as innovation is considered the result of a recombination of elements from different 

knowledge bases (Henderson and Clark, 1990; Kogut and Zander, 1992). Specialized and 

technologically competent suppliers may provide the prerequisites for successful innovation 

(Schiele, 2006; Oh and Rhee, 2010; Wagner, 2009). The outcomes of supplier collaboration 

are more positively related to product innovation, when suppliers have a strategic emphasis on 

product innovation (Wynstra et al., 2010). However, a limitation of previous research into 

supplier collaboration and knowledge integration is that it has primarily focused on motives 

for collaborating (e.g. Petersen et al, 2003; Hoegl and Wagner, 2005; van Echtelt et al, 2007, 

2008). Thus, it is not clear what knowledge suppliers actually contribute in the NPD processes 

Knowledge integration 

New 

product 
SUPPLIER 

knowledge 

 

BUYER 

knowledge 
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– incremental or radical. Different inputs may require different knowledge integration 

practices.  

 

Second, another difficulty related to knowledge integration in supplier collaborations concerns 

the nature of knowledge. Nonaka (1994) discusses the challenge of how to handle tacit 

knowledge. This knowledge has to become explicit in order to be useful for the company. To 

make use of this type of individual know-how, adequate knowledge integration mechanisms 

are required. In product development these integration mechanisms often include 

multidisciplinary and inter-organisational teams. The interaction between team-members is 

important in converting individual tacit knowledge to explicit knowledge and thereby 

allowing it to be shared with others in the company (Nonaka and Takeuchi 1995). Shared 

knowledge, including shared understanding and meaning, is also suggested as something that 

is essential for knowledge integration and a successful NPD collaboration (Huang and Newell 

2003). As individuals whose knowledge is both specialized and differentiated have different 

cognitive orientations, this is a challenge. Enberg et al (2006), Schmickl and Keiser, (2008), 

and Grant (1996) suggest that communication should be minimized in order for knowledge 

integration to be efficient. Thus, the organizing structures should be organized in order to 

reduce the extent of communication. The integration mechanisms must be efficient. In fact, 

Grant (1996) argues that the transfer or sharing of knowledge through NPD teams is quite an 

in-efficient mechanism. It is time and resource consuming. Nevertheless, it has been argued 

that an overlap between the companies' complementary knowledge bases is necessary for 

effective product development (Cohen and Levinthal 1990; Takeishi 2001; Takeishi 2002). 

Even in cases where tasks can be divided relatively easily, e.g. modularization, the specific 

problems may require the specific knowledge to be integrated, which in turn, may require 

intense communication between the companies (Becker and Zirpoli 2003). A limitation in 

previous research is that the coordination mechanisms proposed for managing supplier 

collaborations (Lakemond et al. 2006; Wynstra et al. 2003) are not related to the character of 

knowledge and the different knowledge inputs from the suppliers. It seems that in knowledge-

intensive product development, complementary knowledge integration mechanisms are 

required to promote interaction.  

 

Third, previous research has shown that activities structured in interactions are dependent on 

relational characteristics (Grandori, 2001). In fact, a high degree of trust facilitates supplier 

collaborations and inter-organizational creativity (Walter, 2003; Wang et al., 2008). It also 

allows a firm to capitalize on its collaborative ties by accessing the suppliers’ knowledge 

bases (Koufteros et al., 2007). However, knowledge normally resides within individuals 

(Kogut and Zander 1992; Nonaka 1994). Tiwana and McLean (2005) argue that antecedents 

for knowledge integration are related to the heterogeneity of expertise, the quality of the 

relationships, and the ability for team members to interrelate with peers outside their own 

domain. If knowledge integration is to take place, trust appears to be an important antecedent, 

not just on an organisational level but also and particularly on an individual level (Walter 

2003). It is a well-known fact that there can be differences in cognitive and emotional 

orientation between experts in different areas (Dowlatshahi, 1998; Lawrence and Lorsch, 

1967). This can be a challenge for trust. However, the role of trust within NPD collaborations 
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is contingent upon the goal of the task (Bhandar et al. 2006). According to Sengun (2010), 

trust based on goodwill should increase chances of effective inter-organizational learning by 

delivering a higher level of involvement and open commitment by the knowledge seeker. 

Trust based on competence, on the other hand, does not have anything to do with the open 

commitment, extended, effort and involvement necessary for effective learning. However, 

previous research on supplier collaborations has primarily analysed trust on a general firm 

level and has not specifically studied the role of trust for integrating different types of 

knowledge in different situations.  

       

To sum up; different types of knowledge inputs may require different knowledge integration 

mechanisms as well as different types of supplier relations, in order to integrate supplier 

knowledge into NPD. However, this is something that has not been investigated. Therefore, a 

study providing an understanding of integration mechanism and the role of trust in interactive 

and knowledge-intensive NPD collaborations is theoretically relevant. Moreover, in order to 

develop better management strategies and practices that support the integration of supplier 

knowledge, it is necessary to understand the processes.  

 

 

1.2 Purpose and research questions 
 

By studying buyer-supplier collaborations from the knowledge-based view, the purpose of 

this thesis is to investigate how firms integrate supplier knowledge into the NPD process. The 

focus is to explore how knowledge intensive manufacturing firms integrate different supplier 

inputs by using different knowledge integration mechanisms.  

 

The research questions are: 

 

1. With what type of knowledge do suppliers contribute in NPD collaborations? 

 

2. How is this knowledge integrated into NPD collaborations? 

 

3. What is the role of trust, when different types of knowledge are integrated into NPD 

collaborations?  

 

1.3 Outline 
 

This thesis comprises two main parts.  

The first part is a synthesis of three appended papers. Chapter one introduces the subject and 

presents the purpose and the structure of the thesis. In chapter two a literature review of 

knowledge integration in NPD collaborations with suppliers is presented. Thereafter, in 

chapter three, the methodology, including the general research design, the data collection, the 
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analysis and the qualitative criteria are described. This is followed, in chapter four, by a 

summary of the findings from the three studies performed. Finally, in chapter five, there is a 

discussion about the findings and conclusions are drawn. This last chapter is essentially the 

contribution to the theory and practice of knowledge integration in collaborations with 

suppliers.   

The second part of the thesis consists of the three papers which are arranged in the same order 

as the research questions. Paper I describes what type of knowledge suppliers actually 

contribute with in NPD collaborations. It also provides a framework for analysing different 

knowledge inputs from suppliers. Paper II investigates how knowledge is integrated, taking 

into consideration different strategies and their underlying mechanisms and practices at the 

focal firm. Paper III essentially investigates the relational characteristics between the buyer 

and the supplier, i.e. the role of trust, in the knowledge integration processes.  

It is worth mentioning that the word “mechanism” is used in the first part to cover different 

practices for managing the knowledge integration process. However, mechanisms should not 

be confused with strategies, as a strategy is concerned with how management want to reach a 

preferred outcome. Hence, to achieve knowledge integration there are a few strategies, that 

require a handful of mechanisms that in their turn, include several practices.  
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2 Overall theoretical framework  
 

This chapter formulates an overall theoretical framework for the thesis. First, there is a short 

review of supplier involvement in NPD. Starting in the 1980s with empirical studies of the 

Japanese automotive industry, it is described how different studies with different theoretical 

perspectives have evolved up until the present time. Then the theoretical starting point for this 

thesis, the knowledge-based view, is presented and focuses on the importance of knowledge 

integration in today´s collaborations. This is followed by a discussion about supplier 

contributions to the knowledge integration and innovation process in NPD. Specifically, the 

different mechanisms for integrating supplier knowledge and the character of the relation 

between the buyer and supplier, i.e. the role of trust are discussed.  

 

  

2.1 Supplier involvement in NPD  
Many studies about supplier involvement in NPD rely on insights from the automotive 

industry (Johnsen 2009). This dates from the 1980s, when researchers wanted to understand 

the secret of the successful Japanese firms (see Table 2.1). One of the first studies was by 

Takeuchi and Nonaka (1986) who studied five major Japanese companies. They explained the 

superior NPD performance by extensive supplier involvement. Clark (1989) confirmed their 

findings in a large quantitative study comparing 20 automotive companies in the US, Japan, 

and Europe. The Japanese firms relied on closer collaborations and higher supplier 

responsibility.     

Towards the mid-1990s, studies started to move away from the automotive industry (see 

Table 2.2).  Eisenhardt and Tabrizi (1995) studied 72 NPD project in the computer industry. 

In fact, this is 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. 

However, for less predictable projects, supplier involvement had no significant effect. These 

findings were somehow questioned by Wasti and Liker (1997), who found that technological 

uncertainty, together with suppliers technical capabilities positively influence supplier 

involvement. However, this study, once again, involved the automotive industry.     

In the late 1990s, studies also began to explore the need for supplier relationship development 

and adaptation. For instance, Ragatz et al. (1997) identified the critical role of shared training, 

trust, risk and reward sharing, agreed performance measurements, top management 

commitment, and supplier capability confidence.  

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 



 
 

19 
 

identified and included for example, transaction cost economics (Williamson, 1975) and 

agency theory (Eisenhardt, 1989). 

Supplier involvement research at the beginning of the new millennium investigated the need 

for relationship development and adaption. 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 focus on relationship adaptation was also emphasized 

by Walter (2003), whose survey investigated what he termed “relationship promoters” as a 

way to increase the trust and commitment of suppliers. His study, together with that 

byTakeishi (2001), represents a very small number of studies that have investigated supplier 

involvement from the perspective of suppliers. 

Song and Benedetto (2008) found that supplier involvement had a positive impact on new 

product performance. Their study focused on radical innovation projects in new ventures. The 

study provided further support of supplier involvement in radical innovation. Still studies 

continue to find conflicting result on this issue.  

The range of underpinning theories in the early 2000s began to expand in research into 

supplier involvement in NPD. In addition to theories previously employed, studies were now 

grounded in theories as diverse as commitment trust theory (Morgan and Hunt,1994), buyer-

supplier interaction and relationship theory (e.g. Håkansson, 1987), and  resource-based view 

(Wernerfeldt, 1984).   

 

Table 2.1: Supplier involvement in NPD: 1980-1990 (adapted from Johnsen, 2009) 

  

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 
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Table 2.2: Supplier involvement in NPD: 1990-today (adapted from Johnsen, 2009) 

 

Study Method Context Focus Theory Contribution 
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 
environmental 

factors 

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 

Takeishi (2001) Study of 9 
large 1st tier 

suppliers and 

their 

customers. 

100interviews 

in totaland 
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) Survey of  

247 buyer– 

supplier 
relationships 

German 

SME 

suppliers in 
e. g. 

engineering, 

electronics, 
metal- 

processing, 

and chemical 
industries 

Relationship 

specific factors 

affecting supplier 
contributions to 

customer NPD 

Industrial 

Marketing and 

Purchasing (IMP) 
Interaction Model, 

and buyer– 

supplier 
relationship 

models, incl. 

commitment- trust 
theory 

Adaptations towards suppliers (incl. use 

of ‘relationship promoters’) increases 

trust and commitment of suppliers 

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. 

  

2.2 Knowledge integration  
The theoretical starting point of this thesis is related to the resource-based perspective, or 

more specifically, the knowledge-based view of the firm. The thesis adheres to Grant’s (1996) 

view of the firm, where the critical input and the primary source of value is knowledge, both 
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tacit and explicit. The key to sustaining competitiveness as a firm is the integration of 

specialized knowledge. This is a fact on an organizational level, but knowledge itself resides 

within individuals (Kogut and Zander 1992; Nonaka 1994). Therefore, this thesis will address 

the need for efficient mechanisms to ensure the accessibility and possibility to capture 

knowledge, as one stream of research does (e.g. Enberg, et al., 2006; Schmickl and Kieser, 

2008). However, it will also take into consideration the underlying activities in the integration 

process (e.g. Okhuysen and Eisenhardt, 2002). While the former perspective concerns 

impersonal mechanisms, the latter focuses on close interaction, communication and sharing 

knowledge among individuals. Both perspectives – knowledge integration as an access and 

knowledge integration as a process - appear to be important in the literature about knowledge 

integration. 

According to Okhuysen and Eisenhardt (2002), knowledge integration is the process whereby 

individuals collaborate, share, and combine specialised knowledge to generate new 

knowledge. In their view, knowledge integration is not simply a matter of assembling discrete 

pieces of knowledge like Lego blocks, as the “knowledge as a resource” view implies. Instead 

knowledge integration depends on how members know and integrate their individual 

knowledge and where the outcome “consists of both the shared knowledge of individuals and 

the combined knowledge that emerges from their interaction “(Okhuysen and Eisenhardt, 

2002: 384). 

Huang and Newell (2003) acknowledge the inter-personal processes perspective which 

focuses on the sharing of knowledge. They argue that a shared knowledge, i.e., a common 

understanding, is a prerequisite for knowledge integration. The sharing of common 

knowledge enhances the communication of distributed and specialised knowledge. 

Tiwana and McLean (2005) also adhere to the process-perspective and specifically focus on 

knowledge creation through a combination of expertise from different individuals.  

2.2.1 Knowledge integration and innovation 
According to Grant (1996) the sustainable competitiveness of the firm depends on the 

efficiency, the scope, and the flexibility of knowledge integration. The efficiency of 

integration refers to the extent to which the firm accesses and utilizes specialist knowledge 

with a minimum of communication. The scope of integration refers to the breadth of the 

specialized knowledge the firm draws upon.  For Grant (1996) the flexibility of integration is 

the extent to which a firm can access and reconfigure existing knowledge. When Grant 

(1996), Enberg et al. (2006), Schmickl and Kieser (2008), and others emphasize the efficiency 

of integration, this thesis will also include scope and flexibility; particularly flexibility.   

The flexibility of integration is closely related to how innovation is nurtured (Grant, 1996). It 

refers to how a firm can combine and create new knowledge using complementary knowledge 

bases (Okhuysen and Eisenhardt 2002). In these cases, the outcome of knowledge integration 

process is emphasized (cf. Berggren et al, 2011). The integration of different knowledge bases 

may lead to an innovation that is a significantly improved or a completely new product. In 

such cases, knowledge integration is not just about accessing and sharing knowledge but also 

about application (Alavi and Tiwana 2002) and specifically about the creation of new 
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knowledge (Nonaka 1994). In the process of combining or recombining elements from 

different knowledge bases (Henderson and Clark 1990; Kogut and Zander 1992), external 

knowledge might be needed. In fact, knowledge intensive NPD implies specialization and 

application of many types of knowledge. As it is not likely that all knowledge necessary 

resides in one single firm (Grant and Baden-Fuller 2004), innovation may primarily be 

achieved through inter-organizational collaboration (Chesbrough 2003). It is confirmed that 

suppliers contribute positively to this process (e.g., Schiele, 2006; Song and Thieme, 2009, 

Un et al., 2010) 

2.3 Supplier contributions to knowledge integration and innovation  
Specialised and technologically competent suppliers may provide the prerequisites for 

successful knowledge integration and innovation in NPD (Schiele, 2006; Oh and Rhee, 2010; 

Wagner, 2009). Particularly 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 that 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 minor changes 

amplify existent knowledge, resulting in an improved product (cf. Henderson and Clark, 

1990; Song and Di Benedetto, 2008; Song and Thieme, 2009). The processes are essentially 

exploitive (cf. Cheng and van de Ven, 1996; Faems et al, 2005; 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 result in 

completely new products, products that are new to the companies and perhaps even new to the 

world (cf. 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 (cf. Cheng and van de Ven, 1996; Cohen, 2009; March, 1991).  

This distinction between incremental and radical innovation may be important in 

understanding different supplier contributions to knowledge integration and innovation. 

However, there is also the distinction between the component and the architectural level 

(Henderson and Clark, 1990). On component level, there is an extension of existing 

capabilities with additional knowledge, and on architectural level, there is a reconfiguration of 

existing knowledge into new types of capabilities. The former type of innovation affects only 

the core components. The latter type of innovation does not change the knowledge about the 

core components, but it destroys the knowledge about the linkages between them (Ibid). The 

argument in both cases is that the 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 the complementary 

knowledge of suppliers to improve the system solutions (Bonaccorsi and Lipparini, 1994). It 

seems that suppliers focus on component innovation, whereas buyers have the main 
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responsibility for architectural innovation (Lee and Veloso, 2008; Li and Vanhaverbeke, 

2009, Sobrero and Roberts, 2002).   

2.4 Mechanisms for knowledge integration 
External collaborations require specific internal competencies and knowledge integration 

mechanisms (Berggren et al. 2011). It has been confirmed that there is a need for some degree 

of similar knowledge to absorb the external knowledge (Cohen and Levinthal 1990; Takeishi 

2001; Takeishi 2002).  The concept of absorptive capacity has been mentioned as a capability 

to use existing internal knowledge for assimilating and utilizing external knowledge (Tsai, 

2009). The high-tech industry, with a relatively large degree of R&D investments, tends to 

have a higher absorptive capacity than the low-tech industry (de Faria 2010). Although 

absorptive capacity and knowledge integration are related concept, there can also be 

distinctions. When the former stresses the internal knowledge base using proxies such as 

R&D (Zahra & George, 2002), the latter emphasize the underlying mechanism and practices 

for combining different types of knowledge. Here, different internal mechanisms facilitate the 

integration of external knowledge (cf. Grant, 1996). An adequate organizational structure and 

effective mechanisms may promote or oppose the common understanding and trust needed for 

the knowledge integration processes and serve as catalysts for collaborative innovation 

(Fawcett et al. 2012; Huang and Newell 2003; Squire et al. 2009b). 

 

Although a number of coordination mechanisms for managing projects and sharing 

information discussed in the buyer-supplier collaboration literature (Lakemond et al. 2006; 

Wynstra et al. 2003), there is a need to reconsider the complex context facing technology-

based companies engaged in innovation. Berggren et al (2011) points out that the knowledge 

integration and innovation processes are characterized by uncertainty and complexity which 

require specific and situational mechanisms.    

  

Grant (1996) distinguishes between four mechanisms for knowledge integration. First, there 

are rules and directives, which involve plans, schedules, forecasts, policies and procedures 

and can be considered to be an impersonalized approach to coordination. A second 

mechanism, sequencing, represents a simple means by which individuals can integrate their 

specialist knowledge while minimizing communication. Sequencing relies on organizing the 

work in a time-patterned sequence in order to minimize dependencies. In NPD, this idea is 

represented in stage-gate development models (Cooper, 2008; Gronlund et al, 2010). A third 

mechanism is based on routines, i.e. stable patterns of behaviour that characterize 

organizational reactions, and are developed through experience accumulation, knowledge 

articulation, and knowledge codification processes (Zollo and Winter 2002). These routines 

can support complex patterns of interactions between individuals and a high level of 

simultaneous task execution. The fourth mechanism concerns group problem-solving and 

decision making. This is a communication-intensive form of integration which relies upon a 

great level of interaction and is especially important when task complexity is high. Studies of 

knowledge integration processes where individuals share, combine, and create new 

knowledge (e.g. Okhuysen and Eisenhardt, 2002)  imply that this fourth mechanism should be 
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highly relevant. This type of mechanism, which is related to close collaborations, appears to 

require a high degree of trust between the individuals (Grandori 2001; Walter 2003). 

2.5 Trust  
Close collaborations and supplier embeddedness provide the prerequisites for building trust, 

mutual understanding, and commitment from the supplier (Isaksen and Kalsaas, 2009). As 

mentioned, this seems to work in the other direction as well. A high degree of trust facilitates 

supplier collaboration and inter-organisational creativity (Walter 2003). It also allows a firm 

to capitalize on its collaborative ties by accessing the suppliers’ knowledge bases (Koufteros 

et al., 2007). However, according to Bhandar et al. (2006), the role of trust within new 

product development (NPD) collaborations is contingent upon the specific situation. The role 

played by trust depends on the task.  

 

Furthermore, there are different types of trust. Sengun (2010) argues trust based on goodwill 

should increase the chances of effective inter-organizational learning as this type of trust 

delivers a higher level of involvement and open commitment by the knowledge seeker and a 

reduction of the risk of exploitation. Trust based on competence, on the other hand, does not 

have anything to do with the open commitment, extended effort, and the involvement 

necessary for effective learning. Consequently, we can distinguish between - a profound level 

of trust - based on goodwill, interactive processes, interpersonal contacts, and trustworthy 

individuals -  and a basic level of trust - based on competence, limited exposure, technical 

interfaces, and calculation (Adler, 2001). Thus, different types of trust are relevant in different 

situations. Therefore, trust, or confidence in another´s goodwill (Ring & Van de Ven, 1992), 

is a situational entity. When sensitive and strategic knowledge is being shared, 

communication is critical and this requires deeper and more connected relationships 

(Hammerwoll, 2012). In these cases a profound level of trust appears to be necessary. This is 

confirmed by Tiwana and McLean (2005) who argue antecedents for knowledge integration 

are related to the heterogeneity of expertise, the quality of the relationships, and the ability to 

interrelate with peers outside one´s own domain. Past experience of collaborating with 

external parties positively influences trust and integration (Huang and Newell, 2003). Lawson 

et al. (2009) argue that a lack of trust can be minimized by intra-team meetings, joint 

workshops etc. These interactions may lead to mutual trust which results in information and 

knowledge exchange between the organizational borders (Ibid). In some situations though, 

well formulated contracts can complement, but not totally exclude trust (Blomqvist et al, 

2005). There is still a need for trust, but perhaps of another type. Consequently, trust is a key 

antecedent for knowledge integration (Squire et al. 2009a), even if it has different roles in 

different situations.  
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2.6 A summary of the analytical framework – a model 
 

To summarize the previous discussion about knowledge integration and innovation in buyer-

supplier collaborations; we can say knowledge integration in buyer-supplier collaborations is 

not just an access to a knowledge resource that is captured (cf. Grant, 1996; Grant and Baden-

Fuller, 2004; Schmickl and Keiser, 2008), but it can also be formulated as the process where 

specialized knowledge is shared and combined into new knowledge (cf. Okhuysen and 

Eisenhardt, 2002; Tiwana and McLean, 2005). In either case, knowledge is extended and/or 

reconfigured by the different inputs from the suppliers (cf. Henderson and Clark, 1990). On 

component level this is reflected in the extending of existing capabilities with additional 

knowledge, and on architectural level, the existing knowledge is reconfigured into new types 

of capabilities. The former type of innovation affects the core components. The latter type of 

innovation does not change the knowledge about the core components, but it destroys the 

knowledge about the linkages between them (Ibid).  

In this thesis, both mentioned research streams of knowledge integration - the access and the 

process - are acknowledged. Consequently, knowledge integration is defined as an access to 

and a capture of knowledge where specialized knowledge is combined in order to create new 

knowledge.  

Literature on knowledge integration as accessing knowledge seems to stress that accessing is 

necessary for achieving a positive knowledge integration outcome. However, it does not go 

into much deeper detail about the steps from the access to the outcome, but emphasises 

efficient mechanisms for minimizing the need for knowledge transfer (e.g. Enberg et al, 2006; 

Schmickl and Keiser, 2008). These efficient mechanisms provide for an access and a capture 

of knowledge so that it can be applied to solve a problem at hand (cf. Alavi and Tiwana, 

2002; Grant, 1996).  The outcome of the knowledge application, in the NPD context, is a new 

product that might be an innovation.  

To deepen the knowledge integration analysis, in this research, knowledge sharing is used as 

an initial step in the knowledge integration process. Knowledge sharing involves revealing the 

presence of pertinent knowledge without necessarily transmitting it entirely. Even though 

some degree of sharing is necessary for knowledge integration to take place, knowledge 

integration goes beyond sharing (Okhuysen & Eisenhardt, 2002). It also requires that this 

knowledge is combined in new ways, extending existing capabilities with additional 

knowledge and/or reconfiguring existing knowledge into new types of capabilities. In this 

process, new knowledge is created between trusted individuals (cf. Nonaka, 1994).  

Different types of supplier inputs - incremental or radical knowledge on component or 

architectural level - may require different integration mechanisms and trust to facilitate the 

knowledge integration in which the outcome will be a new product that may be an innovation. 

The model in Figure 2.1 illustrates the analytical framework. 
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Figure 2.1: An analytical model of knowledge integration  

This model can be considered as a starting point for analysing and investigating how to 

integrate supplier knowledge into NPD. It is essentially an attempt to visualize the research 

area (dotted) that the previously formulated research questions will investigate: 1) What is the 

contribution from suppliers to NPD? 2) How is this knowledge integrated? 3) What is the role 

of trust in knowledge integration?  

 

   

 Different 

integration 

mechanisms 

 Trust 

 

 Different 

types of  

supplier 

inputs 

 



 
 

27 
 

3 Method 

 

 

This chapter describes the methodological choices and their consequences. First, there is an 

overview of the research process and then the research design is presented. This is followed 

by a description of the data collection and the data analysis. The qualitative criteria are 

discussed, and the chapter ends with a description how the material is presented.  

3.1 Overview of the research process 
 

This research has been of an explorative nature. The aim was to conduct an in-depth 

investigation of how to manage supplier knowledge in collaborative innovation, not firstly to 

generalize the findings to a population but to theory (cf. Firestone, 1993). Guided by the 

purpose - to investigate how firms integrate supplier knowledge into the NPD process - the 

material has been gathered in three studies, following the logic of describing and 

understanding a phenomenon, i.e., the “what”, the “how”, and the “why”; I) a literature 

review and a focus group meeting to categorize the knowledge input from the suppliers, II) a 

study investigating the mechanisms for the integration of knowledge, and III) a study focusing 

on what characterize the relations between the buyer and supplier and the role of trust for the 

integration processes (Figure 3.1).  

 

 

 

 

 

 

 

 

 

Figure 3.1: Overview of the research process for investigating knowledge integration  

The first study was primarily descriptive, categorizing the knowledge input from the 

suppliers.  The second study, which is the largest part of the overall study, aimed to identify 

and conceptually characterize the knowledge integration mechanisms. The idea was, not just 

to describe these mechanisms, but also to consider the contingencies, where the type of 

knowledge input appeared to be decisive. The third study aimed to give 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 material from the second study, 

in order to explore and explain the role of trust for knowledge integration. The reason for this 

was that it became evident that the character of the relationship between the buyer and 

supplier had an important influence on the knowledge integration processes. 
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The material from each study was analysed and conclusions were drawn in the appended 

papers. Present thesis is essentially a synthesis of the findings that aims to answer the purpose 

of the overall study.    

 

3.2 Research design 
         

One fundamental aim of the overall study was to understand the knowledge integration 

processes that are in collaboration with suppliers. Therefore, the research design included 

carefully selected cases to provide for a deep understanding of knowledge integration in NPD 

collaborations (cf. Eisenhardt, 1989). In this multiple-case study, the context was 

collaborative NPD projects within large manufacturing firms. Although the empirical data 

draw from only a few firms, it is possible to carry out analytical generalization (Firestone, 

1993).  

 

The overall study started by an extensive literature review. This might indicate that the 

research took a deductive departure, starting with the theory. However, according to Yin 

(2009), a good analytical framework is essential for the data gathering and analysis even in 

explorative studies. The initial literature review, and its following validation in a focus group 

meeting, had the purpose of giving a general description of the knowledge integration and 

innovation phenomenon within the buyer-supplier collaboration context. As well as giving an 

analytical framework for the empirical studies, it specifically answered research question 

number one: With what type of knowledge do suppliers contribute in NPD collaborations? 

This was done by categorizing different supplier inputs to buyer-supplier collaborations.  

 

Once an analytical framework had been developed, the empirical studies had a theoretical 

foundation to build upon (cf. Yin, 2009). The idea was to find cases that could give deeper 

insights into the knowledge integration phenomenon (cf. Eisenhardt, 1989). As the literature 

review pointed towards a contingency approach whereby different knowledge input from 

suppliers would imply different knowledge integration processes, this had to be considered 

when selecting the cases. To answer research question number two; how is supplier 

knowledge integrated into NPD collaborations? a relatively broad sample was necessary. The 

integration mechanisms were assumed to depend on, not only on the knowledge input, but 

also on the complexity of the task (cf. Tell, 2011). On the other hand, it was found that 

research question number three; what is the role of trust in knowledge integration? could be 

explained using just two cases. In fact, it turned out that the only relevant variable to consider 

was the knowledge input from the supplier, either incremental or radical input.  

 

A synthesis of the findings was made after all the studies had been conducted. The aim was to 

answer the purpose of the overall study, i.e. how supplier knowledge is integrated into NPD 

collaborations, and thereby give a deeper insight into the phenomenon.   

  

The research design and its different elements are further described in Figure 3.2 and in the 

subsequent sections. See also the Appendix for a time-table of the research process. 
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Figure 3.2: The research design (modified from Yin 2009, p.57) 

3.2.1 A literature review and a focus group discussion 
As mentioned, before starting the empirical studies, an extensive literature review was 

conducted. 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 this includes a comprehensive coverage 

of peer reviewed journals. During the initial searches, a number of keywords were determined 

and systematically used in our further searches, such as: supplier, collaboration, and 

innovation. The initial searches resulted in an overwhelmingly number of articles; 272. After 

an initial screening of the results, 175 articles were selected. To determine the relevance of 

these articles, their abstracts were read. The focus was to find articles that included the 

management of innovation downstream 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 
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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 

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. Therefore, a categorization of supplier inputs to innovation was 
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important. This, as it could be expected that different knowledge inputs were subject to 

different knowledge integration mechanisms in the innovation process.    

 

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, 

there is an emphasis in questioning on a fairly tightly defined topic, and the accent is upon 

interaction and construction of meaning (Merton et al,. 1956). As such, a focus group contains 

of 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 exploited. 

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. (A small survey had been sent out 

prior the meeting for preparation and documentation.) 

 

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. 

 

The literature review essentially would constitute a starting point to further investigate how 

supplier knowledge could be captured and integrated in NPD collaborations. As expected by 

the selected keywords, knowledge integration mechanisms and the role of trust were just 

briefly discussed in the literature. Therefore, to have a deeper understanding of the knowledge 

integration phenomenon, qualitative case studies became relevant to implement. Here, 

additional literature on mechanisms and trust were utilized.    
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3.2.2 Case studies - selection of cases   
 

Yin (2009) defines the case study as: 

 

“an empirical inquiry that investigates a current phenomenon in its context, especially 

when the boundaries between phenomenon and context is unclear”(Ibid:10).  

 

When answering qualitative research questions which ask “how?” and “why?” case studies 

are particularly useful (Ibid).  

    

Since the purpose of this thesis was to investigate knowledge integration in its context, i.e., to 

describe and understand how supplier knowledge is integrated in NPD projects in the 

knowledge-intensive manufacturing industry, qualitative case studies were carried out. 

Eisenhardt (1989) suggest that the case selection should be based on theoretical usefulness. 

Therefore, the sampling criteria for the selection of the participating firms would firstly 

include the focal firms being manufacturing companies with a relatively high R&D activity. 

This would indicate that the firms are knowledge intensive. Secondly, 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 varied and therefore, probably, the integration processes. 

The categorisation from the literature review which describes different supplier contributions 

was utilized as a tool for the selection. In this selection, the inputs could be categorized as 

either radical or incremental on component or 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  
(e.g.an advanced material that revolutionizes 

performance in breaking pads) 

 

Development of a completely new 

system 
(e.g. a new breaking system for a vehicle 

using a new technology) 

Incremental input 

 

Improvement of a component 
(e.g. a lighter component within a disc-break that 

gives improved  performance and stability) 

Improvement of a system                
(e.g. new versions of a breaking system for 

vehicles with better performance) 

  

Hence, the selection of the cases had first to take into consideration the notion that 

collaborations can be on either a component or an architectural level. As high-tech firms, are 

more likely to be capable of being system integrators than less high-tech firms (de Faria 

2010), firms were selected on the following scale: Cases 1-2 clearly would represent 

collaborations on component level, cases 3-4 would represent more of system-collaborations, 

and cases 5-6 clearly would represent complex systems (Figure 3.3).  
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Second, the selection of cases had to take into consideration the fact that suppliers may 

contribute with either incremental or radical knowledge in the NPD collaboration. Input can 

either be an improvement of an existing product or a development of a completely new 

product. The input from the suppliers is incremental in cases 2, 4 and 6, whereas it is of a 

more radical nature in cases 1, 3 and 5 (Figure 3.3). 

 

 

 

 

        component level                     architectural level

  

    

 

 

 

 

Figure 3.3: Selection of the cases 

 

 

Originally, two international manufacturing companies working on different technological 

levels were selected. One of them is from the automotive industry, CARCOM, a middle-tech 

company with 2 350 employees. As the automotive industry is relatively predominant in 

research about supplier involvement in NPD (cf. Johnsen, 2009), it was decided to include 

other industrial sectors. Therefore, the second company selected, TELCOM, is a large and 

world-leading high-tech telecom company with 104 500 employees. To have a more nuanced 

understanding of the knowledge integration processes and to take into consideration different 

industries and different technology levels, data from a third company, ENERCOM, was used. 

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 to the phenomenon in question (Yin, 2009).    

 

In collaboration with managers from the companies, six buyer-suppler collaborations were 

selected, two from each company. At each firm, one of the collaborations was of an 

Paper III Paper II 

Collaboration on Collaboration on 
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incremental character and the other was of a more radical nature. Thus, two extreme cases (cf. 

Alvesson, 2011) were selected per company, with each company representing different 

complexity levels, i.e. collaborations on either component or system levels (Figure 3.3). 

3.3 The cases 
 

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 Euro) 

 

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 Battery: 3 years 

Bearing: 1 year 

2 years 

Project 

participants 

6-10 8-12 8-12 

 

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 both was related to casting design and process design. 

  

The caliper is a similar disc brake component to the holder. However, in the caliper 

collaboration, CARCOM involved a new supplier. In fact, CARCOM first involved a supplier 

to develop 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.  
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The battery is an innovative product that acts as an energy-storage for a power transmission 

system. For the battery, ENERCOM selected a French supplier with 4 100 employees. This 

supplier had a good reputation for working with leading system integrators and was 

considered to have the specific knowledge that was needed about battery technology 

 

The hybrid bearing is a critical component for an electric motor. This product has a relatively 

low innovation level as the technology already existed. Here, ENERCOM selected a relatively 

large Swedish supplier that had 40 200 employees that 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 are new to the buyer and to the 

supplier respectively. The idea actually originated from the supplier, a German company with 

6 700 employees and with which TELECOM had collaborated with before.  

 

The processor is a component for a generic computer platform. For this component, 

TELECOM chose to collaborate with an already existing supplier, a large American 

company. This company is a market leader in the processor industry and employs 82 500 

people. 

3.3.1 The empirical papers 

Two different papers were written on the basis of the empirical material (Figure 3.2). Each 

paper focused on different aspects of the knowledge integration processes 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. 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). The rationale for implementing multiple-case 

studies is replication (Yin, 2009). In this study, different patterns that could be related to the 

theoretical framework were predicted in the cases. A theoretical replication logic was 

implemented to capture the richness of the phenomenon (Eisenhardt and Graebner 2007). 

Hence, a relatively broad sample was selected that included different industries, technology 

levels, and complexities. The cases represent collaborations on both component and system 

level where the suppliers contributed with either incremental or radical input.  

 

The holder and the caliper collaborations were selected from the middle-tech automotive 

industry. Both represent relatively homogenous components. From the mid-/high-tech energy 

industry, the bearing and the battery collaborations 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).     
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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.  

 

This design would answer research question number two:  How is knowledge integrated into 

NPD collaboration? Thereby it would provide a broad theoretical insight into the 

phenomenon in question (cf. Yin, 2009). 

  

 

Paper III - the role of trust in 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. The 

purpose was to understand the role of trust in knowledge integration. The study was 

implemented at the middle-tech firm, CARCOM, and examined the holder and the caliper 

collaborations. These are similar components within a new generation of disc-brake, but the 

input from one supplier was on incremental nature while from the other supplier it was of 

more radical character.   

The two cases – the holder collaboration and the caliper collaboration - were selected for this 

study as they represent two extremes when it comes to the scope and depth of a relationship. 

At the same time the cases represent similar casting components. Consequently, the two cases 

could be seen as good examples of polar opposites and could be used for developing 

theoretical insights  (Eisenhardt 1989).   

By acknowledging different knowledge inputs, it made it possible to isolate other variables 

such as industry, technology level, and complexity and only focus on the effect of the 

relationship on the knowledge integration processes. In this way the explanatory value would 

be significant. As the cases would not only explore and describe the knowledge integration 

processes but also explain important aspects of that phenomenon.  

In this way, it was possible to answer research question three: What is the role of trust when 

different types of knowledge is captured and integrated into NPD collaborations? 

 

Paper II and Paper III – Common perspective and unit of analysis 

The emphasis in both the empirical studies was to understand how NPD collaborations were 

managed by the buyer. Therefore, the unit of analysis was the buyer-supplier collaboration 

within a NPD project on the buyer side and included functions such as purchasing, design and 

manufacturing. However, in order to understand the inter-organizational aspects and the 

supplier perspective, the collaborating suppliers were included in both empirical studies. This 
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of course would also reduce the bias of having interviews with only one part in the buyer-

supplier collaboration.  

3.4 Data collection  
 

All the NPD projects were in the end phase when the data collection began. This had the 

advantage of getting an overview of the process.  

 

Research data was mainly collected through interviews, which is a highly efficient method for 

gathering detailed data (Eisenhardt and Graebner, 2007). It was decided that semi-structured 

interviews would be adequate, as such interviews are developed to be flexible and allow for 

follow-up questions (Alvesson, 2011). An interview guide was therefore prepared to include 

the main topics related to the NPD project and the themes regarding supplier collaboration 

and knowledge integration (see Appendix). These topics and additional questions were 

formulated with the help of the literature review and the input from the focus group 

discussion. The actual interviews were conducted one individual at a time in order gain the 

individual respondent´s view of the collaboration. A group interview could have resulted in 

some respondents refraining from speaking and therefore the interviews were conducted 

individually. The selection of the interviewees was guided by representativeness and the 

quality of respondents (Alvesson, 2011). In this way the sampling would not only be wide 

enough to represent different views, but also to include qualitative insights into the 

phenomenon in question. By selecting individuals that had access to the NPD projects who 

represented different roles and responsibilities, representativeness and quality were ensured. 

Consequently, the interviews were conducted with project managers, designers, 

manufacturing engineers, purchasing managers and other key personnel involved in the 

coordination of knowledge integration process in their respective companies. The 

interviewees included 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, 46 interviews were conducted. 

Almost all of them were face-to-face, in order to get as rich descriptions as possible. Each 

interview lasted around one hour. It is worth mentioning that I was alone responsible for the 

data collection and analysis at CARCOM. At ENERCOM another researcher made the data 

collection and at TELECOM we were two researchers. Table 3.5 gives an overview of the 

interviews. A complete list of respondents, their roles, interviewers, and the duration of 

interviews can be found in the Appendix. 
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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) 4 h 20 min August-November 

2011 

ENERCOM Case 3 
The battery 

collaboration 

 

10 (3 with supplier) 

 

14 h  January-August 

2010  

 Case 4 
The bearing 

collaboration 

  

11 (6 with supplier) 16 h 30 min  April-September 

2010  

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) 6 h December 2011 – 

May 2012 

Total:  46 56 h 15 min  

 

 

Apart from a few telephone interviews, the interviews were conducted face-to-face at the 

respondent´s companies. One reason for this was, except for gaining richness in the responses, 

was  to make the respondents feel comfortable and to avoid biased responses (Alvesson och 

Sköldberg, 2011). Particularly in collaborations where the supplier and the buyer contributed 

equally, such as the antenna collaboration, it was important to gain as rich and unbiased data 

as possible from the supplier. Here, face-to-face interviews would give a better understanding 

than phone interviews (Eisenhardt and Graebner 2007). For this reason, 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. In both empirical studies there were 

comments from some of the interviewees that were considered in the revision of the 

transcriptions. In addition, the case-study reports were sent back to the companies for 

comments and approval. The second empirical study also included a workshop with six key 

respondents from the study, giving them the opportunity to comment upon the findings before 

the final report was elaborated. This procedure, of course, further strengthened the validity of 

the results. In fact, Miles and Huberman (1994) argue that systematic discussions of the 

findings with the participating firms strengthen practical relevance and validity. 
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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 was internal to 

the specific company and included project documents that describe how the firms work within 

NPD projects, was the companies´ internal material. Technological information about the 

products´ technologies, on the other hand, was collected through technological brochures and 

technological descriptions on the companies´ homepages and from marketing material. Of 

specific importance, was the material that described the project processes. This secondary 

data complemented the oral information and  it can be seen as a form of data triangulation, i.e. 

the application of a number of methods to search for and gather data (Miles and Huberman 

1994). As already have been stated, the data collection did not only involve conducting 

interviews and validating the findings in a workshop, but also gathering data from internal and 

external documents. It is worth mentioning that visits to observe how the work was organised 

were also made.  

 

3.5 Analysis 

 

For each supplier-collaboration, a case description was written as suggested by Yin (2009) to 

facilitate the analysis of the collected data. 

 

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 and systematically compare it with 

the empirical material. The empirical studies started with a general theoretical framework 

about buyer-supplier collaboration and innovation gained from the literature review. The 

studies then evolved to incorporate more specific literature about knowledge integration 

mechanisms and the role of trust for knowledge integration to enable the analysis. 

   

3.5.1 Codes and categories 
The actual data analysis was essentially done by using the theoretical framework to classify 

the narratives into categories  in order to structure the data. Yin (2009) would call this analytic 

technique “pattern matching”. Thus, from the outset there were some general predetermined 

categories (Ryan and Bernhard, 2003).  More specifically, the data from the first empirical 

study was structured into categories such as type of input, knowledge integration mechanisms, 

type of knowledge integration, and knowledge integration strategy. Additional codes were 

added using the original categories as a template (King, 1998). Thus, the approach could be 

considered as hierarchy coding, where the general categories were predetermined and the 

‘lower level’ additional codes needed to be further specified. Acknowledging different types 

of supplier inputs, knowledge integration, and strategies, focus in the first empirical study 

was, first, to identify the knowledge integration mechanisms. Then the mechanisms were 

characterized by identifying the underlying knowledge integration practices (See Table 3.6).   
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Table 3.6: Example of categories/codes and identified units in the first empirical study 

Category/codes Identified unit 

Category 

Knowledge integration 

mechanism 

 

 

Additional codes 

Knowledge integration 

practices 

 

-Group problem solving 

 

 

 

 

 

- Face-to-face  meetings 

- Open discussions 

-Workshops 

 

 

 

The second empirical study used a similar type of pattern matching and hierarchal coding in 

order to explore, describe, and explain the role of trust for knowledge integration. From the 

outset the data was structured into categories such as type of supplier input, past experience 

from earlier collaborations, time and scope, type of trust and characterization of knowledge 

integration.  In addition to pattern matching, explanation building (Eisenhardt, 1989) was 

utilized as an analytical tactic. The initial propositions were 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 discounted (cf. Yin, 2009). 

Through the design, variables such as industry, technology level and complexity could be 

excluded 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 isolating 

mentioned explanatory variables. Acknowledging different types of supplier input, past 

experience, time and scope, the focus of the second empirical study was, first, to identify the 

type of trust. Then the type of trust was characterized by identifying the character of the 

relation. By at the same time characterizing the type of knowledge integration, it was possible 

to relate a certain type of trust to a certain type of knowledge integration, (See Table 3.7). 
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Table 3.7: Example of categories/codes and identified units in the second empirical study 

 

Category/codes Identified unit 

Category                                 

Type of trust 

 

Additional codes                                    

Character of relation  

 

                                                         

-Goodwill/relational trust 

                                                         

-Openness, loyalty, interpersonal 

contact, trustworthy individuals 

Category                                       

Type of knowledge       

integration 

 

Additional codes                   

Knowledge sharing 

Knowledge combining 

Knowledge extending 

Knowledge reconfiguration 

  

                                                         

-Knowledge integration as an 

interactive process 

 

-Knowledge is shared continuously 

throughout the development 

process 

-Integrated problem solution in the 

whole process 

-Joint process 

-Joint knowledge applied in the 

new product 

 

In this way codes were added (or deleted) in a dialectical relation between empirical data and 

the predicted patterns (Yin 2009). This is something that Yin (2009) might call an abductive 

approach that strives for theoretical replication. Since an analytical framework that is related 

to the knowledge based view was utilized to develop 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. Then, as new codes 

appeared additional literature about knowledge integration mechanisms and trust were 

incorporated into the analysis in order to obtain an improved insight into how supplier 

knowledge is captured and integrated in NPD collaborations. 

 

3.5.2 Cross case analysis 
As the knowledge integration mechanisms and the role of trust were assumed to be different, 

and dependent upon what knowledge suppliers actually contributed with, different 

collaborations were compared and differences in the processes were analysed. This is in line 

with Eisenhardt (1989), who proposes that after each case has been separately described and 

analysed, the cases should be compared through cross-case analysis. It is suggested that the 

researcher should select categories or dimensions, and look for within-group similarities 
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together with intergroup differences. Following this suggestion of specific dimensions such as 

and knowledge integration mechanisms and type of trust, we were able to identify similarities 

within the collaborations and differences between the collaborations. The similarities and 

differences were listed in a matrix. It is argued that in comparative analysis, the focus should 

be on key variables and be presented in a single meta-matrix (Miles and Huberman 1994). In 

both papers, these matrices are presented for readers to be able the draw their own 

conclusions (Table 3.8).      

 

 

 

 

Table 3.8: Parts of matrices for comparing the cases in the two papers 

 

Paper II The holder The caliper The battery The bearing The 

antenna 

The processor 

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   

Group 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 mainly 

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 was used 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 
 

Goodwill trust/relational: 

 

-Goodwill, openness, loyalty, interpersonal contact, 

trustworthy individuals 

Competence based trust: 

 
-Competence, reputation, limited exposure, technical interfaces, 

calculation 

3.6 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 the absence of random error (Gibbert et 

al. 2008). The qualitative criteria are further described in the subsequent paragraph.   
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3.6.1 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 is based on subjective grounds. To 

avoid, or at least minimize, the impact of poorly constructed measures, from the outset the 

theoretical framework guided the construction of measures. As the theoretical starting point 

for the study was the knowledge-based view, it was very important to define and 

operationalize the concept(s) of knowledge integration early in the process. 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, while the other stream emphasized the process of 

individuals combining different knowledge bases. However, there were no common indicators 

to measure the phenomena. Discussions with highly competent researchers within the field 

enabled the development of valid measures (Table 3.9). 

 

 

Table 3.9: Key constructs for knowledge integration 

 

Construct Measures/indicators 

 

Knowledge integration as an access  
(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 process 
(e.g. Huang and Newell, 2003; Okhyusen and Eisenhardt, 

2002; Tiwana and McLeand, 2005)  

 

 

Intra- and inter-firm meetings, where participants are 

sharing and combing knowledge  

 

Knowledge is exchanged between individuals in 

different firms in the collaboration. 

 

 

As the research questions focused on knowledge integration mechanisms and the role of trust, 

measures and indicators were also developed for these key constructs. The process was 

similar to developing valid measures for knowledge integration (Table 3.10).    
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Table 3.10: Key constructs for knowledge integration mechanisms and trust  

 

KNOWLEDGE INTEGRATION MECHANISMS: 
Construct Measure/indicator 

Mechanisms:  
(e.g. Cooper, 2008; Grandori, 2001; Grant, 1996)  

 

  

                      1) Rules and directives Plans, schedules, policies 

                      2) Sequencing Stage-gate-meetings, status updates  

                      3) Routines Written instructions, work-patterns  

                      4) Group problem solving Meetings, discussions  

 

 

 

 

TRUST: 

Construct Measure/indicator 

Trust based on competence 
(e.g. Adler, 2001; Sengun, 2010) 

 

Reputation, calculation 

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

1992; Sengun, 2010) 

  

Openness, loyalty 

interpersonal contact 

 

    

However, the data collection revealed that although 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 the data. By using data triangulation the same phenomenon can be viewed through 

multiple sources of evidence. Furthermore, triangulation can reveal agreement among 

different independent measures and the data collection (Miles and 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 to be checked. Furthermore, the 

preliminary findings were sent to the companies for comments and approval. In the second 

empirical study we also had a workshop with seven key informants, where we discussed the 

preliminary case study report. As a result of the discussions, there was some valuable input 

that was included in the final report. In this way, the findings were found to be accurate, and 

therefore valid, from the informant´s perspective (Creswell 2009).  

 

The process of assuring construct validity can be related to face validity, i.e. the subjective 

assessment of the correspondence between the individual measures and the construct trough 

an evaluation of an expert (Hair et al., 2006). The aim is to ensure that the measures take into 
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account both theoretical and practical relevance. In this study, this was done through frequent 

discussions with competent colleagues and feed-back from practitioners. When categorizing 

supplier input to innovation, a focus group consisting of strategic sourcing experts was used to 

validate the findings. As the research project is connected to the Knowledge Integration and 

Collaboration (KIC) network – an experience group consisting of NPD practitioners - the 

findings were also presented to and validated by this group.       

 

3.6.2 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). 

Thus, the researcher must ensure that the conclusions are correctly drawn and that rival 

explanations and other possibilities have been addressed (Yin 2009).  

 

Several tactics can be used for internal validity in a data analysis. In this thesis pattern 

matching was the method chosen to compare the empirical patterns to the predicted. For 

example, it was predicted that the knowledge integration 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 1989; Yin 2009). In this research the 

preliminary explanations were based on the propositions from the literature. During the data 

collection and analysis, both complementing and conflicting literature on the subject were 

reviewed, and possible rival explanations were tested. For example, there are conflicting 

theories about the importance of shared knowledge for knowledge integration (cf. 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 was partly done by two researchers 

further strengthened the analysis.      

   

It is also important to pinpoint that a two-step process was used 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.    

    

3.6.3 External validity 
External validity refers to the extent to which a study is generalizable in 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 is drawn from only a few firms, it 
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is possible to carry out analytical generalization (Firestone 1993). The present study aims to 

reach a similar goal; 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. In such studies cases may be selected to replicate a 

previous case or to provide examples of polar cases (Eisenhardt 1989).  This tactic was 

utilized, particularly in the second empirical study, in an attempt to find a second case that 

had similar conditions as the first, but that involved with a 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.       

3.6.4 Reliability 
As mentioned, reliability refers to the absence of random error, whereas the other three 

validity measures concern systemic error (Gibbert et al. 2008).  Yin (2009) argues the 

reliability refers to 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 of how well a researcher follows the procedures. Conditions change. 

This does not mean, however, that reliability can be neglected. Instead it means that reliability 

should be understood as the degree of dependability and auditability (Miles and 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, many tactics have been used for promoting validity and reliability during the 

research process (Table 3.11). These tactics have been used consistently. However, there also 

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 llowed for 

open-ended questions to prohibit the potential restrictions imposed by narrow questions from 

the theoretical framework.  
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Table 3.11: Tactics used for promoting validity and reliability 

Test Tactics 

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 three papers as shown in Table 3.12. The relations to 

methodologies chosen are indicated.   

 

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 

Strategies for integrating 

supplier knowledge in 

innovation – absorption and 

accumulation 

Lisa Melander 

and Nicolette 

Lakemond 

An earlier version of the 

paper was presented at 

the CINet Conference, 

Rome, 2012, where the 

paper got John Bessant´s 

best paper award.  

 

III Qualitative – case 

study 

Capturing supplier 

knowledge in NPD – the 

effects of trust 

Nicolette 

Lakemond and 

Nazli Wasti 

Presented at the IPSERA 

Conference, Naples, 

2012. The paper is 

under review for 

publication in Journal of  

Manufacturing 

Technology and  

Management 
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I was the first author in all papers. In other words this means I did the data collection and the 

major part of the analysis, as well as writing up and presenting the papers.  

 

Nicolette Lakemond co-authored the first paper and provided extensive support during the 

literature review and the focus group meeting, as well as helping to finalize the paper. The 

International Journal of Technology Intelligence and Planning decided to publish the article 

following a revision after the paper had been presented at the R&D Management Conference.  

 

For the second paper, the data collection and analysis was done in collaboration with Lisa 

Melander. She also provided input during the writing up of the article. Nicolette Lakemond 

contributed particularly in the positioning of the article and in the synthesis of the findings.   

 

The third paper was co-authored by Nicolette Lakemond as well as by 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. The article has been submitted to the Journal of 

Manufacturing Technology and Management following a revision after the IPSERA 

Conference.   
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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, i.e., the 

literature review and its focus group discussion as well as the two empirical papers. All the 

papers are related to the purpose of this thesis in different ways. Table 4.1 gives an overview 

of the papers, the topics, focus, and links to the research questions of this thesis. 

 

Table 4.1: Overview of the papers 

 

Paper Topic Focus Main links to research 

questions (RQ) 

I Supplier contribution to innovation 

in NPD  

Categorization of supplier 

inputs to NPD 

 

RQ1 

II How knowledge is integrated into 

NPD collaborations 

Mechanism for knowledge 

integration into supplier 

collaborations 

 

RQ2 

III The buyer-supplier relation in 

different knowledge integration 

processes 

The role of trust for knowledge 

integration in NPD 

collaborations 

RQ3 

  

4.1 Paper I  
 

Paper I investigates the supplier contribution to innovation in NPD. The 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. 
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4.2 Paper II 
 

The second paper - which is the largest part of the overall study – investigates how knowledge 

is integrated into NPD collaborations. It focuses on different strategies and their underlying 

mechanisms and practices for integrating supplier knowledge in innovation. This is linked to 

the second research question of this thesis. For this purpose, six buyer-supplier collaborations 

in NPD are studied: the caliper, the holder, the battery, the bearing, the antenna, and the 

processor. These cases represent exploitive and explorative processes for integrating supplier 

knowledge in the knowledge intensive manufacturing industry.  

The comparison between the six collaborations clearly indicates differences, but also 

similarities in the integration processes. Two main strategies to manage supplier knowledge in 

innovation are identified and characterized, namely absorption and 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 
 

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 NPD. 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. 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 

place. In this case, reputation, calculation, limited exposure, and technical interfaces ensure an 

access to the external knowledge.   
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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. 
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5 Discussion  

This chapter discusses the findings from the appended papers by relating them to the research 

questions in this thesis:  

 

1. With what type of knowledge do suppliers contribute in NPD collaborations? 

 

2. How is this knowledge integrated into NPD collaborations? 

 

3. What is the role of trust when different types of knowledge are integrated into NPD 

collaborations? 

 

In the following sections each of the research questions are discussed. 

5.1 Supplier contributions to NPD  
The first research question – what type of knowledge suppliers contribute with in NPD 

collaborations - may be answered by discussing the findings from Paper I, the literature 

review and the focus group meeting. However, the discussion will also take into consideration 

the empirical findings, specifically addressed in Paper II, in order to further validate and to 

nuance the findings about supplier contributions.     

  

It is shown in the literature that input from suppliers may not only be concerned with 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). Thus, suppliers may contribute in many ways 

to NPD. However, there appears to be no framework for categorizing different contributions. 

 

The complexity of NPD collaborations is mentioned as an important variable. 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 for 

understanding different supplier contributions to NPD collaborations (Table 5.1).  

 

On the one hand, for component innovations, suppliers can contribute with incremental 

knowledge by improving product quality, adherence to product cost targets etc. (Hoegl and 

Wagner, 2005; Primo and Amundson, 2002; Song and Thieme, 2009). This takes into account 

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 and 

developing completely new components (Schiele 2006; Sobrero and Roberts 2002). In such 

cases, the suppliers are free to define the solution starting from the concept design. The 
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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 mainly implies the extending 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 in the design of a new product 

(Bozdogan et al., 1998). In incremental innovation this assistance consists of the refinement 

of existing processes and product designs of architectural concepts (Belderbos et al., 

2004).This takes place when systems are improved 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 into more architectural knowledge (Lee and Veloso, 2008). 

In this joint knowledge reconfiguration, buyers are dependent on the technology and process 

knowledge of the supplier, for developing completely new systems. 

 

Hence, using the component level and architectural level as two distinct situations and 

distinguishing between incremental inputs and radical inputs, the supplier contributions to 

NPD can be categorized.  

 

 

Table 5.1: Categorization of supplier contributions to NPD  

 

 Component level Architectural level 

Radical  

supplier input 

Development of a completely new 

component: 

 

 

-Knowledge extension dictated by 

supplier 

 

 

-Technology and process 

knowledge dependence on 

supplier 

Development of a completely new 

system: 

 

 

-Joint knowledge reconfiguration by 

buyer and supplier 

 

 

-Technology and process knowledge 

dependence on supplier 

 

Incremental 

supplier input 

Improvement of a component: 

 

 

-Knowledge extension dictated by 

buyer 

 

 

-Process knowledge dependence 

on supplier 

 

Improvement of a system: 

 

 

-Knowledge reconfiguration 

dictated by buyer 

 

 

- Process knowledge and technology 

dependence on supplier 
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The strategic purchasing managers that participated in the focus group discussions found the 

categories relevant and valid. This validity is also particularly confirmed in the second 

empirical study, as the categories are used in order to identify NPD collaborations and 

conceptually characterize different strategies and mechanisms for integrating different 

supplier inputs. In some cases it is not perfectly clear whether the collaborations can be 

considered to be on architectural level or component level. However by studying the buyer-

supplier interfaces, the categorization becomes clearer. In these interfaces, the input can be 

considered as either incremental or radical; if it is about knowledge for an improvement of a 

product or if it is about knowledge in terms of new technology/design. The different supplier 

contributions have consequences on either component or architectural level.  

 

The categorisation of supplier inputs can provide a starting point for research that investigates 

the extent to which knowledge integration practices are contingent upon the type of supplier 

contribution. The focus in this thesis, the specific practices related to different knowledge 

integration mechanisms.  

 

5.2 Different knowledge integration mechanisms   
Even though some mechanisms for knowledge integration have been identified in the 

literature (e.g. Grandori, 2001; Grant, 1996),  these are not related to incremental and radical 

input on component and architectural levels. Therefore, in order to answer research question 

number two - how knowledge is integrated - the findings from Paper II and Paper III will be 

discussed and related to the categorization of supplier inputs in Paper I.  

In Paper II, six different buyer-supplier collaborations are investigated: the holder, the caliper, 

the bearing, the battery, the antenna, and the processor. The holder and the caliper 

collaborations represent components from the middle-tech automotive industry. The bearing 

and the battery collaborations represent systems from the middle-/high-tech energy sector, 

whereas the antenna and the processor collaborations represent systems from the high-tech 

telecom sector. In the collaborations the suppliers contribute with incremental and radical 

input, which have consequences on the component and architectural levels. By using the 

categorization of supplier contributions from Paper I, the collaborations are further analysed 

(see Table 5.2). 
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Table 5.2: Different supplier inputs - empirical analysis of six collaborations  

 Component level Architectural level 

Radical  

supplier input 

The holder collaboration: 

 

 

-Knowledge extension dictated 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 dictated 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 

 

In the holder collaboration, the knowledge extension is dictated by the supplier, a process in 

which the buyer becomes dependent on supplier technology and process knowledge during 

the development of 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 during the development of 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 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 collaborations are clearly joint processes where neither the 

buyer, nor the supplier is dominant (cf. Lee and Veloso, 2008). They both depend on each 



 
 

56 
 

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 knowledge integration related 

to the supplier input. Either it is an access to, and a capture of, knowledge or a joint 

integration process. 

Thus, the findings do not confirm any clear differences between knowledge integration on the 

component level and on the architectural level. Instead, as confirmed by Paper II, knowledge 

integration mechanisms, types of knowledge integration, and knowledge integration strategies 

are clearly related to the supplier input (see Table 5.3).  

Table 5.3: Mechanisms for knowledge integration in different situations  

 Incremental input:  

Improved product 

Radical input:  

New technology/design 

Knowledge integration 

mechanism 

Sequencing: 

 
- Specification 

- Technical interfaces  

- Status up-dates at gates 

 

Group problem solving: 

 
- Face-to-face meetings 

- Open discussions 

- On-going inter-personal process 

 

Type of knowledge 

integration 

Integration as accessing 

knowledge: 
 

Technical interfaces: 

-used for capturing knowledge at a 

specific time in the process 
 

Integration as a joint process: 
 

 

Individuals: 

- sharing,   

- combing, and 

- creating  

new knowledge, applying it in the 

product in an on-going process 

 

Knowledge integration 

strategy 

Knowledge absorption: 
 
 
 
-Knowledge 

is accessed at 

a specific occasion integrated by 

the buyer itself. 

 

Joint knowledge 

accumulation: 

 
-Knowledge is jointly accumulated 

in a continuous learning process, 

where both the supplier and the 

byer adds knowledge 

 

 

Depending on the knowledge input from the suppliers – incremental or radical - there are 

essentially two main knowledge integration mechanisms are identified and characterized. 

These are sequencing and group problem solving (cf. Grant, 1996).  

Sequencing relates 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 inputs 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). 
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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 shown in the holder, the battery, and the antenna collaborations. 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).  

The mechanisms - sequencing and joint problem solving - are associated with two types of 

knowledge integration. 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 knowledge integration as joint 

knowledge integration. Although Paper III focuses on the relation between the buyer and the 

supplier, it points towards two generic knowledge integration approaches – 

accessing/capturing knowledge and as knowledge integration as a joint process.  

The first type - accessing a knowledge resource - is identified in the caliper, the bearing, and 

the processor collaborations. 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 (Enberg et al. 2006; 

Grant 1996; Grant and Baden-Fuller 2004; Schmickl and Kieser 2008). In such cases, 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 collaborations. 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). 

Confirming the suggestion put forward by Huang and Newell (2003), past experience and 

trust appears to be important in these collaborations. 

If we focus on the preferred outcome from a managerial perspective, there are two knowledge 

integration strategies associated with exploitation and exploration (cf. March 1991). These 

strategies can be called knowledge absorption and joint knowledge accumulation. Knowledge 

absorption should not be mixed up with absorptive capacity (cf. Cohen and Levinthal, 1990), 

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 essentially an exploitive strategy 

where the supplier provides access 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).  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 essentially an explorative strategy where individuals 

experiment as well share and combine 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.  
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Hence, when integrating supplier knowledge, there are essentially two types of knowledge 

integration mechanisms. These mechanisms (and associated knowledge integration types and 

strategies) 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).  

  

5.3 The role of trust for knowledge integration  
It is argued in the literature that there are different types of trust (Adler, 2001; Sengun 2010). 

Furthermore, Bandar et al. (2006) argue that 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 

relationship between the buyer and supplier when integrating different types of knowledge.  

In order to answer research question number three – the role of trust in knowledge integration 

– findings from Paper III will be discussed. Here two supplier collaborations in NPD, namely 

the holder and the caliper, are studied. These collaborations represent similar components, but 

are collaborations where the knowledge input and the role of trust for knowledge integration 

differs.  

The holder collaboration represents quite radical supplier input and continued through all 

phases of the NPD project. Thus, the time scope of the collaboration can be considered to be 

relatively broad. It can also be considered to be relatively deep. As the supplier was already 

featured in a previous disc-brake development project, there was in fact a profound degree of 

trust from the very beginning of the collaboration. In the relationship this trust appears to be 

founded on shared norms, trustworthy individuals, and goodwill (cf. Sengun, 2010). It is 

represented by 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 was possible 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 

and application resulted in a new, lighter component that can be produced at a lower cost. 

This joint and interactive process is similar to the way which Okhuysen and Eisenhardt (2002) 

describe knowledge integration, Nonaka (1994) and Nonaka and Takeuchi (1995) describe 

knowledge creation, and Alawi and Tiwana (2002) describe knowledge application. In Alawi 

and Tiwana (2002) 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, the supplier is involved for a limited time period, contributing 

with incremental input. The focus of the contribution is actually in one particular phase in the 

NPD project. Thus, the collaboration can be considered as relatively narrow. The caliper 
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collaboration can also be considered to be relatively shallow, as only a basic level of trust is in 

place. The supplier was selected because of its reputation for competence (cf. Sengun, 2010). 

That is, a calculative form of trust was established, based on costs/benefits (Adler, 2001). 

Here, the supplier was less dependent and interested in the relationship with the buyer. Thus, 

the buyer limits its exposure to the supplier. This is expressed in the fact that it is mainly 

technical interfaces, rather than inter-personal that 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, supplier knowledge can easily be captured and be integrated by the 

buyer itself (Enberg et al. 2006; Grant and Baden-Fuller 2004; Schmickl and 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 the knowledge used in the overall product design. In this case, 

knowledge sharing was decoupled from knowledge combining, extending and reconfiguring. 

No joint buyer-supplier knowledge is created. Thus, within the caliper collaboration, the 

process was characterized by an integration of supplier knowledge, by means of which 

external knowledge is added to existing knowledge, not as a joint integration of knowledge in 

collaboration with the supplier (Figure 5.1). 

 

 

Figure 5.1: Two types of knowledge integration approaches  

 

The holder and the caliper collaborations can exemplify two typical buyer-supplier relations: 

an existing on-going relation and an occasional relation. Based on the knowledge input from 

the suppliers, radical or incremental, different types of trust enable different types of 

knowledge integration. A profound, relational-based, trust creates conditions for knowledge 

integration through the joint sharing, combining, extending and reconfiguring knowledge 

across organizational boundaries. On the other hand, a basic, competence-based, trust can be 

adequate for accessing and capturing specific supplier knowledge (Table 5.4).   
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Table 5.4: The role of trust when integrating different types of supplier knowledge 

 Radical input Incremental input 

Type of trust Profound/relational-based: 

 
Goodwill, openness, loyalty 

interpersonal contact,  

trustworthy individuals 

 

Basic/competence-based: 

 
Competence, reputation, limited 

exposure, technical interfaces 

Characterization of 

knowledge integration: 

 

Knowledge sharing 

 

 

Knowledge combining 

 

 

Knowledge extending 

 

 

Knowledge reconfiguration 

   

Joint knowledge integration 

in an interactive process: 

 

-Knowledge is shared continuously 

throughout the development 

process 
 

 

-Integrated problem solution 

during the whole NPD process 

 

 

-Joint process 

 

 

-Joint knowledge reconfiguration   

Capturing knowledge from 

the suppliers: 

  
- Supplier shares knowledge 

through technical interfaces at a 

particular phase  
 

 

-Knowledge is represented in a  

proposed solution  that is combined 

by the byer internally 

 

- External knowledge is added to 

existent knowledge  

 

- No joint knowledge created 

 

Hence, when different types of supplier knowledge are to be integrated into NPD 

collaborations, different types of trust are required.  
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6 Conclusions 

 

This final chapter is the actual synthesis of the three appended papers. The chapter starts by 

presenting three conclusions related to the overall purpose of the thesis. This includes an 

elaborated model for integration of supplier knowledge into NPD. Contributions to theory and 

practice are then given. In the end of the chapter some limitations of the research are 

discussed and a few ideas for future research are given. 

6. 1 Synthesis - a theoretical model 
From the discussion in previous chapter, three conclusions can be drawn related to the 

purpose of this thesis, how firms integrate supplier knowledge into the NPD process: 

 

First, although there are various supplier contributions to NPD, inputs can either be 

categorized as incremental knowledge for improved products or as radical knowledge 

represented in completely new technology/design.   

 

On a component level, suppliers can contribute to incremental innovations by improving 

components, which implies a dependency on the supplier’s process knowledge. In these 

situations, the buyer dictates the knowledge extension (Schiele 2006; Sobrero and Roberts 

2002). However, suppliers can also contribute to radical innovations by developing 

completely new components. In such cases, the supplier dictates the extension of knowledge 

and the buyer becomes dependent on the supplier for technology and process knowledge 

(Schiele 2006; Sobrero and Roberts 2002). 

 

On an architectural level, suppliers can become involved in, not just extending knowledge as 

on component level, but also in the reconfiguration of existing knowledge on component level 

into new capabilities. In such cases, the supplier can assist in the development of new systems 

(Bozdogan et al., 1998). In incremental innovation, this assistance consists of the refinement 

of existing processes and in the product designs of architectural concepts. In these cases, the 

buyer is dependent on the supplier for process or technology knowledge. Radical input by 

suppliers on an architectural level may take place when completely new systems in a 

changing environment are developed (Lee and Veloso 2008). In these situations of joint 

knowledge reconfiguration, buyers are dependent on the technology and process knowledge 

of the supplier.  

 

Hence, the suppliers contribute with incremental or radical knowledge that have different 

consequences on a component and an architectural level.  

 

Second, depending on the knowledge input from the suppliers - incremental or radical - there 

are two main knowledge integration mechanisms utilized. These mechanisms are sequencing 

and group problem solving (cf. Grant, 1996). Sequencing is related to traditional NPD 

processes, where clear specifications direct the input from the suppliers at specific phases in 
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the process. Group problem solving, on the other hand, is related to more open processes, 

where knowledge is shared, combined and created in collaboration. This is an on-going 

process in which both the buyer and supplier are deeply involved. Sequencing and group 

problem solving are associated with two types of knowledge integration, knowledge 

integration as accessing a knowledge resource (Grant 1996; Grant and Baden-Fuller 2004), 

and knowledge integration as a joint process (Okhuysen and Eisenhardt 2002; Tiwana and 

Mclean 2005). The first type of knowledge integration - accessing a knowledge resource - 

uses efficient interfaces, where communication is minimized in order to integrate supplier 

knowledge (cf. Enberg et al, 2006; Schmickl and Keiser, 2008). In this case, no joint 

knowledge is created. Instead, knowledge is captured by the buyer and integrated internally. 

The second type of integration is an inter-personal process where knowledge is shared and 

combined, jointly created and applied in a new product.    

 

Hence, supplier knowledge is essentially integrated by using two mechanisms - sequencing 

and group problem solving. These are associated with accessing knowledge and joint 

knowledge integration.  

  

Third, the role of trust for knowledge integration is contingent upon the situation. If the 

knowledge inputs determine the mechanisms and the type of knowledge integration, as 

previously described, trust enables the integration processes. Depending on the input from the 

suppliers - incremental or radical - a basic level of trust that is based on competence, or a 

more profound level of trust that is based on relations, is required.   

 

Competences-based trust (cf. Sengun, 2010) is adequate when knowledge integration is 

focused on accessing knowledge from the supplier. This perspective is associated with the 

rational economic view of knowledge integration proposed by Grant (1996), Grant and 

Baden-Fuller (2004), Schmickl and Keiser (2008), and others. On the other hand, relational 

trust (cf. Hammervoll, 2008) creates conditions for joint knowledge integration as a joint and 

interactive process exemplified by Okhuysen and Eisenhardt (2002).  

 

Hence, there are two types of trust that are adequate depending on the knowledge input and 

the possible and preferred outcome of the collaboration.  

  

The three conclusions mentioned concerning: 1) supplier contribution to NPD, 2) knowledge 

integration mechanisms, and 3) the role of trust, may be visualized in a model. The model 

synthesizes the findings about how firms can integrate supplier knowledge in NPD using two 

main strategies - knowledge absorption and joint knowledge accumulation (Figure 5.2).     

 

In collaborations where supplier inputs are centred on product improvements, cost reduction 

etc. (cf. Belderbos et al., 2004; Hoegl & Wagner, 2005), i.e. exploitation, processes are guided 

by clear specifications. Supplier contacts take place during a limited period of time and are 

restricted to certain phases in the NPD projects. In these situations, a basic level of trust which 

is based on the competence of the supplier is sufficient. Sequencing is applied and status up-

dates are used at the gates for validation. In such cases, the buyer actually tries to access and 
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absorb a specific knowledge of the supplier at certain point in time in the process by means of 

efficient interfaces. Consequently, the sharing of knowledge, between the buyer and supplier, 

is limited to a technical interface. The buyer itself uses supplier knowledge further to 

combine, extend and possibly reconfigure knowledge. However, no joint buyer-supplier 

knowledge is created. This exploiting strategy can be associated with the rational economic 

view of knowledge integration, and its efficient mechanisms, proposed by Grant (1996) and 

others.  

 

On the other hand, in collaborations where the supplier contributions are radical (cf. Cuervo-

Cazurra & Un, 2010; Li & Vanhaverbeke, 2008; Schiele, 2006), explorative processes may 

challenge traditional NPD strategies and require more integrative practices. In these cases, 

knowledge integration extends over a long period of time, throughout several phases of the 

NPD project. In such situations, a profound level of trust which is based on relations is 

required. New knowledge is jointly accumulated as a result of knowledge input from both the 

buyer and supplier. This is done in an interactive process for joint knowledge combination, 

extension, and reconfiguration. Here individuals share and combine knowledge to create new 

knowledge (cf. Okhuysen and Eisenhardt, 2002). This process includes meetings and open 

communication for solving problems. In such joint knowledge accumulation both partners 

have the possibility to learn from each other. 

 

 

 

Figure 6.1: A model illustrating two strategies for integrating supplier knowledge in NPD  

 

6.2 Theoretical contributions and practical implications 

6.2.1 Theoretical contributions 

This thesis contributes theoretically to the field of NPD collaboration and innovation 

management. It takes a knowledge-based perspective on collaborations (cf. Grant and Baden-

Fuller, 2004). In such a perspective, the essence of the collaboration is to integrate supplier 

knowledge in order to reach an innovative solution. By using a contingency approach, 

Relational trust 

Group problem solving Competence- 

based trust 

Sequencing 
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focusing on the input from the suppliers the thesis gives new theoretical insights on different 

integration mechanisms and the role of trust for the integration of knowledge in innovation.  

According to the literature, input from suppliers may be concerned with diverse aspects such 

as cost reduction, development time reduction, quality improvement and knowledge that can 

facilitate innovation (e.g. Belerbos et al, 2004, Li and Vanhaverbeke, 2009; Song and Thieme, 

2009; Un et al., 2010). This thesis contributes to the existing literature by categorizing the 

knowledge inputs into incremental or radical inputs that have consequences on component 

and architectural level.   

In order to integrate supplier knowledge there are certain integration mechanism have been 

identified in the literature (e.g. Grandori, 2001; Grant, 1996). This thesis contributes to the 

existing literature as it relates the mechanisms to the knowledge input - incremental and 

radical - from the suppliers. Furthermore, the mechanisms identified are associated with two 

different types of knowledge integration, namely access of knowledge (cf. Grant, 1996; 

Schmickl & Keiser, 2008) and joint knowledge integration (cf. Okhuysen and Eisenhardt, 

2002).  

It is argued in the literature that the role of trust is dependent on the task (Bhandar et al. 

2006). Furthermore, Sengun (2010), Adler (2001) and others argue there are different types of 

trust. This thesis contributes to this literature by showing that, for different knowledge inputs, 

different types of trust, competence-based or relational, enable different knowledge 

integration processes. The thesis relates competence-based trust to accessing supplier 

knowledge (cf. Grant, 1996; Grant and Baden-Fuller, 2004), while relational-trust is related to 

joint, interactive, and cross-organizational processes (cf. Okhuysen and Eisenhardt, 2002; 

Tiwana and McLean, 2005; Huang and Newell, 2003). As Arranz and Arroyabe (2011) argue, 

a contractual approach may be sufficient in exploitation, but good relations and deep trust are 

necessary in exploration.  

By identifying and characterizing the underlying knowledge integration mechanisms and 

practices, two strategies for integrating supplier knowledge are described - knowledge 

absorption and joint knowledge accumulation. The thesis shows how the underlying 

integration mechanisms and practices on project level are related to strategic firm level. Firms 

need to look at the integration of supplier knowledge, not only in the short-term perspective 

but also in the long-term perspective. In this way the thesis bridges the gap between the 

literature on NPD collaborations on project level (e.g. Petersen et al, 2003; Song and 

Benedetto, 2008) and strategic innovation management (e.g. Chesbrough, 2003; March, 

1991). 

On a wider perspective, a theoretical contribution of this thesis is that it shares some light on 

how firms manage external knowledge in order to get an innovative solution. In fact, previous 

research has not taken into account the type of external knowledge input - incremental or 

radical - in open innovation processes (cf. Chesbrough, 2003). Instead, inbound open 

innovation has been connected to external knowledge exploration (cf. Cohen, 2009; 

Lichtenthaler, 2011; March, 1991). In these cases, radically new knowledge from the supplier 

is combined with knowledge from the buyer in a process of knowledge accumulation. 
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However, this thesis also identifies and characterizes a knowledge integration strategy - 

absorption - where incremental inputs related to exploitation are directing the innovation 

process (cf. Faems et al., 2005). By taking a knowledge-based perspective on buyer-supplier 

collaborations in NPD, this thesis further extends and operationalizes the concept of open 

innovation.  

 

6.2.2 Practical implications 
In order to support innovation, firms need to manage different strategies and mechanisms for 

knowledge integration in relation to different types of external inputs. In fact, the traditional 

NPD practices are sometimes insufficient, as some knowledge integration processes require 

complementary approaches. The battery collaboration, for example, indicates that sequencing 

and technical interfaces were insufficient, when integrating quite radical knowledge from the 

supplier into the energy storage. In this case, management included different functions and 

focused on group problem solving to combine knowledge from both firms. However, if the 

buyer, ENERCOM, also would have applied a similar long-term partnership strategy, as in the 

bearing collaboration, the battery collaboration probably would have been a more successful 

collaboration. Then, the firms could have worked more closely to solve problems and learn 

even more from each other. 

Thus, inter-organizational collaborations with suppliers need to be carefully designed 

according to both the development task and the character of the relationship. Managers need 

to make careful choices between joint and interactive processes or more distant accessing and 

capturing processes.  

In the first case, where joint learning and accumulation of knowledge is an essential aim, a 

profound level of trust based on goodwill (cf. Adler, 2001; Hammervoll, 2012) has to be 

developed. Focus has to be on interpersonal contacts between trustworthy individuals. The 

knowledge integration mechanisms have to promote open communication and discussions in 

order to facilitate joint problem solving.  

In the second case, which is more of a commercial deal to provide for a temporary access to 

knowledge, exposure to the supplier, and consequently the risks for unforeseen knowledge 

spill-over, is more limited. Here a basic level of trust based on the confidence in the 

competence of the supplier (cf. Adler, 2001; Sengun, 2010) is enough and a traditional stage-

gate model with clear specifications, technical interfaces and status up-dates at the gates 

might be adequate to absorb the knowledge from the supplier. 

This has consequences, not only on project level, but also on strategic level.  Hence, to 

integrate supplier knowledge in collaborative NPD, management has to consider the possible 

and preferred outcome of the collaboration; is it about a commercial deal to provide for a 

temporary access to knowledge, or is it a strategic alliance, where joint learning is an aim?  
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6.3 Limitations and future research 
 

There are a number of limitations to this thesis that investigates how firms integrate supplier 

knowledge in NPD. In this final paragraph a few of the limitations are mentioned and some 

suggestions for future research are given. 

6.3.1 Limitations 
From the very beginning of the research it was decided to study knowledge intensive 

manufacturing firms and their supplier collaborations. Thus, the firms selected represent large 

and mature companies in traditional industrial sectors. It would be interesting to study smaller 

technology-based firms which could even be from other sectors, such as IT/software, life 

science, and the environment. In fact, in these sectors there might be firms that are potential 

stars for future growth and therefore, learning from them would be highly relevant. However, 

knowledge integration in these cases is situated in a context of innovation that is characterized 

by a high degree of complexity and uncertainty (cf. Berggren et al, 2011). This context is 

certainly different from the one discussed by Grant (1996) and his knowledge-based theory of 

the firm, which assumes that the primary role of the firm is the application of existing 

knowledge. In fact, knowledge integration, in small technology-based firms, might imply 

closer collaborations and a higher degree of creation of new knowledge (cf. Nonaka, 1994; 

Tiwana and McLean, 2005). These processes would probably require slightly different 

knowledge integration mechanisms and practices than do large firms in a mature industry. 

This highlights one of the limitations, or challenges of conducting qualitative case study 

research, namely the generalizability of the findings. This thesis includes six different cases 

that represent different situations for integration supplier knowledge in NPD. The sample of 

companies could be extended to include not only large manufacturing companies but also 

smaller technology-based firms from other sectors. Perhaps an explicit supplier perspective 

would have been fruitful, as it is clear that this perspective is lacking in the literature on NPD 

collaborations (Johnsen, 2009). Here, further research would add additional insights and 

validity, using the logic of analytical replication (Firestone, 1993). Further research would 

also be needed to test the generalizability, i.e. the actual replication of the findings (Yin, 

2009). A survey could have been used in order to access results from a large number of firms. 

However, it would only complement the in-depth understanding of knowledge integration 

gained from qualitative cases.       

 

6.3.2 Future research 
This thesis is entitled “Knowledge integration and innovation in buyer-supplier 

collaborations”. The title gives the reader the impression that innovation is an important 

subject that will be thoroughly covered in the narratives. However, the phenomenon that is 

actually investigated is knowledge integration. Of course, innovation is touched upon, but the 

thesis does not explicitly focus on this outcome of the knowledge integration process (cf. Tell, 

2011). The simple reason for this is that there are many studies that confirm the positive 

relationship between knowledge integration and innovation (e.g. Takeishi, 2001; Marsh and 

Stock, 2006; Singh, 2008; Söderlund and Tell, 2009). However, there appear to be quite few 
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studies on knowledge integration that are clearly related to the strategic innovation 

management literature (Bergek and Hobday, 2011). Even though this thesis touch upon the 

subject, such a study would be interesting for future research. In fact, managers should be 

prepared to consider how to best incorporate knowledge integration into their business models 

and strategies. Researchers need to look beyond the traditional approaches of core capabilities 

to facilitate a better understanding of how to manage strategic and creative knowledge 

integration processes of individuals, teams, and projects carried out with external partners. In 

this way, knowledge integration would be treated as a strategic capability, not only for 

innovation but also for maintaining a sustained competitive advantage. If we focus our 

attention to knowledge integration and innovation in collaborations, we should perhaps 

consider it as a strategic capability for a sustained collaborative advantage?      

 

6.4 Concluding remarks 
 

To emphasize that for me personally, this thesis is just the start of a (perhaps) long academic 

journey, I would like to conclude by citing a former prime minister:  

 

“Now, this is not the end. It is not even the beginning of the end. But it is, perhaps, the end of 

the beginning”  
 

Winston Churchill      
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APPENDIX 

Research plan – Gant chart  
2010            2011  2012 

Main activities Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

                          

Initial phase                         

Literature review/initial theoretical 
framework                         

Paper I – literature review                         

Presentation on IPSERA 2011 04 10                        

Practioner presentation             

Revision and presentation on R&D 2011 06 28                         

Revision and inclusion of focus group 
discussion – submission to journal             

Responsible: David & Nicolette                         

             

Qualitative case studies                         

Preparation of qualitative case studies                         

Development of research design                         

Data collection  empirical study II                         

Data collection  empirical study III             

Documentation and analysis              

Development of theoretical framework             

Preliminary model                         

Preparation of Paper III                          

Presentation of Paper III at IPSERA 2012 04 01             

Preparation of Paper II             

Presentation on CINet conference 2012 09 16             

Practioner presentation             

Responsible: David                         

                         

Final phase             

Final model development             

Writing of thesis                         

Responsible: David             

 
Initial phase  

The initial phase consists of the development of a preliminary theoretical framework based on a 

literature review. This is presented at the IPSERA-conference on 9 April 2011 as well as a practitioner 

gathering. The paper is further developed and presented at the R&D Conference on 28 June 2011. A 

focus group is utilized to validate the findings. The paper is then revised and sent to a journal. 

The case studies  

The literature review provides the basis for the case studies. The qualitative case studies involve data 

collection, documentation and analysis of data from the six participating firms. In parallel, the 

theoretical model is further developed. Findings from the second empirical study are presented at the 

IPSERA Conference on 1 April 2012. After a revision the paper is submitted to a scientific journal. 

The first empirical paper is presented at the CINet Conference on 16 September 2012. The findings are 

also presented at a practitioners´ gathering in the end of November.  

Final phase  

The final phase involves the development of a complete model that integrates the findings from the 

entire research project. In the end of the project this licentiate thesis is presented. 
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Interview guide 
 

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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Lists of respondents, interview time, respondents role, and 

interviewer  
 

As indicated below, the interviews were essentially conducted by two researchers. The 

interviews at CARCOM were conducted June 2011- November 2011. The interviews at 

ENERCOM were conducted January 2010 - September 2010 and the interviews atTELECOM 

were conducted November 2011- May 2012.     

 

CARCOM 

The holder collaboration 

Respondent Interview time Role Interviewer 

 

R&D Manager 1 h Designer responsible for 

casting 

David T. Rosell (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) 
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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  
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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) 

 

 

 

 

 




