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Abstract 

 

The concept of open innovation emphasizes the importance of inflow and 

outflow of ideas and resources for the competiveness of the firm. In fact, 

firms are becoming more and more dependent on external knowledge.  

Therefore, more insight is required into external knowledge integration 

strategies in innovation. In this paper we aim to identify, and conceptually 

characterize, different strategies for knowledge integration with suppliers in 

innovation. Six buyer-supplier collaborations in new product development 

(NPD) are studied. These cases represent explorative and exploitive 

processes for integrating supplier knowledge in the mid- and high-tech 

manufacturing industry. The findings indicate that the traditional stage-gate 

project models are not sufficient for managing open innovation processes. 

Additional practices and different strategies need to be considered. In this 

study, two main strategies to manage supplier knowledge in innovation are 

identified and characterized, namely absorption and accumulation. The first 

strategy emphasizes the mechanisms for the access of knowledge and the 

second strategy the joint learning between the buyer and the supplier.  
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1. Introduction 

 

1.1 Background 

Traditionally, industrial firms developed new technologies for their own products 

internally (March 1991). However, in recent decades, these “closed” innovation 

strategies have begun to change as firms across industries have increasingly acquired 

external technologies to complement their internal knowledge bases (Grant and Baden-

Fuller 2004). The work of Chesbrough (2003a; 2003b; 2003c) on open innovation has 

strengthened the focus on innovation as a process that increasingly use outside ideas in 

innovation. The strategy of using external ideas in innovation processes has been 

referred to as inbound innovation (Lichtenthaler 2011). Cohen and Levinthal (1990) 

captured this process of external knowledge inflow by the concept of ‘absorptive 

capacity’, which posits that firms need to recognize relevant new knowledge and 

assimilate it into their processes. However, past empirical studies have mainly applied 

                                                 
1
 Corresponding author 

mailto:david.rosell@liu.se
mailto:lisa.melander@liu.se
mailto:nicolette.lakemond@liu.se


absorptive capacity as a one-dimensional construct, that is, either external knowledge is 

understood, transferred, and applied, or it is not (e.g. Bierly et al. 2009).  

 

Dahlander and Gann (2010) make a rough distinction between two types of inbound 

innovation. Ideas can be sourced from external partners or external ideas can be 

acquired and internalized. The first refers to how firms can use external ideas as sources 

of innovation by scanning the market. The second refers to how firms license-in and 

acquire expertise from outside. Both types indicate the need for different types of 

knowledge integration processes. However, in-depth research about the nature and 

characteristics of inbound knowledge integration processes is lacking. Also, although 

several reports show that companies can gain great benefits from opening up innovation 

processes, many companies experience severe challenges in managing the process of 

open innovation as they lack necessary organizational capabilities (Lichtenthaler 2011). 

In open innovation literature, suppliers have been pointed out as an important source of 

external knowledge in innovation (Enkel et al. 2009). Suppliers may provide a valuable 

contribution as they provide access to external knowledge that complements the firm’s 

internal knowledge base (Grant and Baden-Fuller 2004). There is a large body of 

literature on supplier involvement in product development, and a menu of success 

factors have been proposed (for an overview see Johnsen 2009). It is shown that 

companies experience difficulties and challenges related to involving suppliers 

(Andersen and Drejer 2009; Beecham and Cordey-Hayes 1998). This indicates that 

knowledge integration across the borders of the firm is a delicate process and more 

insight is necessary into different strategies to integrate external knowledge.  

 

Previous research has not taken into account the type of external knowledge input -

incremental or radical - in inbound innovation processes. Rather, inbound open 

innovation has been connected to external knowledge exploration (Cohen 2009; Cohen 

and Levinthal 1990; Lichtenthaler 2011; March 1991). The underlying thought in 

exploration is that external sources, such as suppliers, contribute with radical inputs by 

taking responsibility for problem-solving activities for highly critical components 

(March 1991; Schiele 2006). In this case, suppliers are highly involved in defining final 

solutions starting from the concept design and are the brains behind the innovation. The 

combined supplier’s and buyer’s knowledge create a process of knowledge 

accumulation.  

 

In supplier relationships however, also knowledge input related to exploitation are 

common (Faems et al. 2005; March 1991). In these cases suppliers provide knowledge 

inputs by initiating and enabling improvements to product quality and adherence to 

product cost targets (e.g. Belderbos et al. 2004). This considers improvement of 

components and processes, related to the supplier’s knowledge about production 

processes.  

 

1.2 Purpose, research objective and structure of the paper 

As firms are becoming more and more dependent on external knowledge inputs, more 

insight is required into external knowledge integration strategies in innovation. The 

purpose of this study is to identify, and conceptually characterize different strategies for 

knowledge integration with suppliers in innovation. These strategies are then related to 

different types of knowledge inputs from suppliers. The objective is to improve 

theoretical and practical insights in how to manage knowledge integration and 

innovation in NPD collaborations.   



 

The paper is structured as follows: First there is a description of the theoretical 

framework. Then the methodology section describes how we have sampled, collected 

and analysed our data. This is followed by a data description of the selected NPD 

collaborations. Thereafter, a comparative analysis is made and conclusions are drawn.   

 

2. Theoretical framework 

 

2.1 Openness in innovation 

A starting point for the idea of openness is that a single firm cannot innovate in 

isolation. Firms has to engage with different partners in order to acquire ideas and 

resources from external sources (Chesbrough 2003a). Thus, openness in innovation is 

the flow of ideas and resources in and out from the firm. In this context Larsen and 

Salter (2006) define openness as the number of sources that the firm draws upon. They 

statistically analyse the phenomenon in the manufacturing industry and find that the 

effect on innovation performance is curvilinear. That is, the innovation performance 

increases, to a certain limit, as the number of sources increase. However, Dahlander and 

Gann (2010) formulate a more nuanced, but still rough, framework of openness, using 

previous literature and empirical findings. They use inbound and outbound innovation 

(Gassmann and Enkel 2006) as main categories. In their framework, inbound innovation 

refers to how firms source and acquire ideas and expertise and outbound how firms 

attempts to sell and reveal ideas and resources to the marketplace. Thus, the framework 

takes into consideration openness as including both inflow and outflow of ideas and 

expertise as well as different ways of doing this. In an inbound sourcing strategy, 

supplier knowledge is sourced and managed in the product innovation process. This can 

either be an exploitative or an explorative process. The essence of the first process is the 

refinement and extension of existing competences and technologies. The essence of the 

second is the combination and creation of new alternatives (March 1991).  

  

2.2 Supplier involvement for innovation 

Involving suppliers can give benefits in the product innovation process (e.g. Un et al. 

2010). Normally, the earlier the integration of suppliers in the product realization 

processes the better (Koufteros et al. 2007; Petersen et al. 2005; Wagner 2012). If the 

supplier has the possibility to be involved early in the creative and conceptual phases 

(Wagner 2012), this will have effects on the innovation performance. However, there 

are conditions for a successful integration such as trust and commitment (Walter 2003). 

Second, systematic managerial and coordination efforts are needed to bridge the inter-

organizational challenges (Lakemond et al. 2006). There are different roles in this 

process, where purchasing appears to be important coordinating the activities (Wynstra 

et al. 2003). Third, the quality of the development team and the heterogeneity of 

expertise appear to be important (Tiwana and Mclean 2005).  Fourth, to integrate 

external knowledge there is a need for an overlapping knowledge, or an absorptive 

capacity (Cohen and Levinthal 1990; Tsai 2001). The high-tech industry, with a 

relatively large degree of R&D investments, tends to have a higher absorptive capacity 

compared to the low-tech industry (de Faria 2010).  

 

2.3 Knowledge integration  

Information needs and knowledge integration strategies are expected to be different for 

exploitation and exploration processes (Song and Thieme 2009). Building integrative 

capabilities for knowledge integration requires a wide set of organizational 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 concerned as 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 product development (NPD), this thought is for example represented 

in stage-gate development models (Cooper 2008). 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 simultaneously in task 

execution. The fourth mechanism concerns group problem-solving and decision 

making. This is a communication-intensive form of integration, relying upon high 

interaction and is especially important when task complexity is high. The emphasis 

according to Grant (1996), though, is the efficiency of the integration. In this case, 

knowledge is foremost a resource that can be accessed and captured through external 

collaborations using efficient mechanisms (Grant and Baden-Fuller 2004).  

 

However, according to Okhuysen and Eisenhardt (2002), knowledge integration is a 

process, where individuals collaborate, share, and combine specialised knowledge to 

generate new knowledge. This process perspective is also acknowledged by Tiwana and 

McLean (2005), who also argue that integration of knowledge differs from sharing and 

transfer of knowledge. Knowledge transfer refers to the transmission of knowledge 

from one individual to another. Knowledge sharing is a narrower concept that involves 

revealing the presence of pertinent knowledge without necessarily transmitting it 

entirely. Knowledge integration, on the other hand, involves and builds on sharing, but 

goes beyond it (Okhuysen and Eisenhardt 2002). It is also about combining, extending, 

and reconfiguring existent knowledge. Thus, knowledge integration is not simply a 

matter of assembling discrete pieces of knowledge, as Lego blocks, as the “knowledge 

as a resource” view implies. Rather knowledge integration depends on how members 

know and integrate their individual knowledge, 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).  

 

In the context of NPD, this outcome is not just about sharing and combining, but also 

about creation and application in the form of a new product that might be an innovation 

(Alavi and Tiwana 2002; Huang and Newell 2003; Nonaka 1994). Knowledge creation 

is the development of new knowledge through the conversation and interaction between 

tacit and explicit knowledge in an organization (Nonaka 1994). Knowledge application 

is the value creating activity when existing knowledge is brought to bear fruit on the 

problem at hand, i.e., when knowledge is distributed throughout the organization and 

transferred and applied where it is needed (Alavi and Tiwana 2002).   

 

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

of the relationships, and the ability to interrelate with peers outside their own domain 

(Tiwana and Mclean 2005). Past experience of collaborating with external parties 

influences integration (Huang and Newell 2003). An adequate organizational structure 

and practice may promote or oppose the social capital and common understanding 

needed for the knowledge integration processes (Ibid). When sensitive strategic 



knowledge is being shared, communication is critical, requiring deeper and more 

connected relationships (Hammervoll 2012). According to Bhandar et al. (2006), the 

role of trust within NPD collaborations is contingent upon the specific situation. A basic 

level of trust is normally based on competence, limited exposure, technological 

interfaces, and calculation, whereas a profound level of trust normally is based on 

competence, interactive processes, interpersonal contacts and trustworthy individuals 

(Adler 2001). Consequently, different strategies for managing knowledge integration 

and innovation are appropriate depending on the situation.   

 

3 Methodology 

 

3.1 Research design 

The paper is based on a multiple case study of six supplier-collaborations in NPD at 

three international mid- and high-tech companies in the Swedish manufacturing 

industry. Case studies were considered to be an appropriate approach, as the the aim 

was to understand the phenomenon - knowledge integration - in its context (Eisenhardt 

1989). The sampling criteria for the selection of the participating firms included that the 

focal firms would be companies that had a relatively high R&D activity. This indicates 

that the firms were knowledge intensive. However, as firms from the industry with 

high-tech products attach a higher value to collaborating partners than less high-tech 

firms (de Faria 2010) this had to be considered in the selection. In fact, high-tech firms 

and low-tech firms are expected to represent different integration strategies and 

practices. Therefore, it was interesting to study three different firms on this scale; one 

medium-tech firm, one medium/high-tech firm, and one high-tech firm.  Moreover, it 

was not expected that all necessary knowledge for the NPD process resided within the 

companies. The assumption was that suppliers add important knowledge that had to be 

integrated. Thus, the cases -  six buyer-supplier collaborations in NPD - were selected 

as they were expected to represent different strategies for integrating supplier 

knowledge in innovation. The idea was to include suppliers, at each firm, who 

contribute with incremental knowledge for improving components/processes 

(knowledge exploitation), as well as suppliers who contribute with radical new 

technology (knowledge exploration). One supplier-collaboration of each type, from 

each firm, was selected. In this way, different knowledge integration strategies and 

practices could be related to a specific type of supplier input. This brings a broader 

theoretical insight about the phenomenon in question (Yin, 2009). See Figure 1: 

 

 Middle-tech Middle/high-tech High-tech 

 firm firm  firm 

 

Radical Case 1 Case 3   

supplier 

input 

 

 

Incremental Case 2 Case 4 

supplier  

input 
 

 

Figure 1: Selection of the cases 
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Case 6 



 

 

3.2 Data collection 

Data was collected through interviews with key informants within the NPD 

collaborations: strategic purchasing staff, designers, and manufacturing engineers. By 

selecting individuals that had access to the NPD collaboration with different roles and 

responsibilities in the project, the respondents´ insight representativeness was ensured 

(Alvesson 2011). In addition we were able to interview representatives, key account 

managers and technical product managers from the suppliers, which provided additional 

valuable insights and validated our findings from the buying firms. In total, 49 

interviews have been performed (Table 1). In order to gather data that was as rich as 

possible, semi-structured interviews were essentially conducted face-to-face. Each 

interview lasted on average one hour. The interviews were recorded and thereafter 

transcribed. For validation the transcriptions were sent to the interviewees for comments 

and approval. 

 

 Middle-tech firm Middle-/high-tech 

firm 

High-tech firm 

Radical supplier 

input  

7 interviews 11 interviews 9 interviews 

Incremental 

supplier input 

6 interviews 10 interviews 6 interviews 

 

Table 1 Number of interviews in each case 
 

3.3 Analysis 

To make the study consistent and reliable, an interview guide was used for the questions 

and the software NVivo for the systematic coding and documentation. This is in line 

with what Yin (2009) suggests for qualitative reliability: Researchers need to document 

the procedures of their case studies and document as many steps of the procedures as 

possible. This includes setting up a detailed case study protocol, an interview guide, and 

a database. To further assure the qualitative validity, the preliminary results were sent to 

the companies for comments and approval. Thus, the findings were found accurate, and 

therefore valid, from the participant´s perspective (Creswell 2009). By systematically 

documenting the interviews and receiving feedback from the companies, data analysis 

was enabled and practical relevance and validity strengthened (Miles and Huberman 

1994). Case descriptions facilitated the analysis (Yin 2009). The actual data analysis 

was essentially done by classifying the narratives into content categories - using the 

theoretical framework - in order to structure the data. Each case was analysed separately 

before being compared through cross-case analysis (Eisenhardt 1989). From the cross-

case analysis two tentative models for managing supplier knowledge in innovation were 

elaborated. This would improve the theoretical and practical insight for managing 

supplier knowledge in innovation. In fact, this would also improve qualitative 

generalization, or external validity. Yin (2009) argues that this form of generalization 

occurs when the researcher studies additional cases and generalize the findings to 

theory.  

 

 

 

 



4. The cases 

 

The paper is based on six buyer-supplier collaborations in NPD; Case 1 – Case 6, 

conducted at three different international manufacturing companies (Table 2). Case 1-2 

are conducted at an international middle-tech company in the automotive industry 

(CARCOM). Case 3-4 are conducted at an international middle/high-tech company in 

the energy sector (ENERCOM). Case 5-6 are conducted at a large and world-leading 

high-tech telecom company (TELCOM).    

 

 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 

2- The caliper 

3- The bearing 

4- The battery 

5- The antenna 

6- The processor 

Project 

duration 

3 years 2 years 2 years 

 

Table 2 Key data from the cases 

 

 

4.1 Case 1 – The holder (CARCOM) 

The holder is a critical component within a new generation of disc brakes. It is a rather 

innovative component that combines reduced weight with improved performance.  

 

For the holder collaboration CARCOM selected an existent supplier, a Danish company 

with 1 000 employees. The input from the supplier was both related to casting design 

and process design. Even though the supplier did not actually do the processing, it was 

involved in the whole process, from casting design to the manufacturing of the 

component. The collaboration can be characterized by openness and interpersonal 

contacts, meetings where goodwill is an essential part. In this way the collaboration 

became very close and problems were jointly solved. In fact, the supplier had been 

involved in developing previous disc brake and had developed experience and trust 

from this collaboration. Thus, there was shared knowledge and common understanding 

that facilitated the integration of knowledge: 

 
” …When it comes to casting we have the knowledge… in this case we have come up with a 

solution that is unusual together with our partner…  

[…] 

 … Maybe we have succeeded to bring knowledge from the earlier collaboration. At the same time 

we tried something new and became motivated. We have been able to use our previous processing 

knowledge on both sides” (Representative, supplier) 
  

The collaboration continued in all phases of the NPD process focusing on integrating 

casting design and component processing knowledge in order to develop the new 

component. Even though the supplier was a relatively small compared to CARCOM, 

the relation was considered as equal and successful. Even after finishing the NPD 

project, the component was further developed and optimized together with the supplier.  



 

 

4.2 Case 2 - The caliper (CARCOM) 

Just as the holder, the caliper is a critical component in a disc brake. It is an innovative 

component in terms of casting design.  

 

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

involved a supplier for the prototype that gave technical inputs for improvements. Then 

CARCOM chose a supplier that is a well-known player in the disc-break sector, a 

German supplier with 5 700 employees. CARCOM needed a competent and capable 

supplier as the component was critical and there was time pressure.  

 

The involvement was foremost during one particular phase, early in the NPD process. In 

this phase 3D-models were exchanged and reviewed in order to explore the casting 

possibilities of the component. After the design had been chosen, the optimization of the 

product in terms of weight and cost actually had been done: 

 
“We do proposals in the casting area to the design department. If they can agree to that, then 

these optimizations come true… 

[…] 

Especially in the development phase we have to react and give the feed-back to our customer. So 

that we can change, if necessary, a tolerance or design and geometry, so this is integrated later in 

the FMEA.” (Representative, supplier) 
 

Thus, focus in the caliper collaboration was to get the highest quality within a limited 

weight and cost, where knowledge in casting was the critical part. The chosen design 

also had an impact on the processing. However, in this collaboration the supplier did not 

share processing knowledge with CARCOM. Instead the machining was done according 

to agreed specifications. 

 

4.3 Case 3 – The bearing (ENERCOM) 

The hybrid bearing is a critical component for an electrical motor. The bearing is a 

product that has a relatively low innovativeness. However, ENERCOM did not have the 

knowledge and experience to develop hybrid bearings, which created a need for a 

supplier-collaboration.     

 

The purchasing department was involved for the selection in collaboration with the 

R&D department. The selection was guided by technological and organizational 

capacity of the supplier. Therefore, ENERCOM selected a relatively large Swedish 

supplier with 40 200 employees that the focal firm had collaborated with previously. 

 

In the beginning of the project there were iterations between the firms regarding the 

demands of the product. After the demands had been clearly specified, the responsibility 

of the development was essentially on the supplier side. Then ENERCOM waited for a 

solution that satisfied the requirements. However, ENERCOM strived towards having a 

suitable internal coordination as it believed in an understanding of others for knowledge 

integration. Not only R&D departments, but also other departments and functions, such 

as purchasing and sales, had to be involved. In fact, ENERCOM tried to build on their 

internal knowledge and combine it with the knowledge of the supplier:  

 



 “The possibility to further build our knowledge has been an advantage to us [in this project]. 

Collaborating with a customer that is in the frontline and has a new way of thinking is positive for 

us. It is useful for us, not only by increasing our business but also related to knowledge.  

[…] 

In addition we have also build knowledge so that we can affect other customers.” (Representative, 

supplier)  

 

The supplier was considered as a partner in the process, and was treated as such. 

ENERCOM stressed that supplier´s role was not limited to developing the bearing, but 

was included being a team player in. The bearing project was seen as a part of a larger 

collaboration, a strategic partnership:  
 

“Our supplier are not just suppliers, they are our partners” (Project Manager, Bearing) 

   

 

4.4 Case 4 – The battery (ENERCOM) 

The battery has relatively high technological uncertainties and complexities. It is an 

innovative product that is an energy-storage for a power transmission system. It is also 

an important product for ENERCOM.  

 

The project team, responsible for developing the battery, consisted of individuals from 

the R&D department and the technical department. After an assessment made by this 

team, ENERCOM selected a French supplier with 4 100 employees. This supplier had a 

good reputation of working with leading system integrators and was considered to have 

the specific knowledge about battery technology. ENERCOM, on the other hand, had 

the knowledge of electrical high voltage systems, so the two parties complemented each 

other. However, there was no common strategy for the product: 

 
“We began a collaboration that is not really a collaboration customer-supplier, but more a co-

development even if ENERCOM is officially the customer. But we came to the scope of co-

development between ENERCOM and us because ENERCOM did not want to pay for our 

development. So it was up to us to decide if we wanted to invest in this market or not.” 

(Representative, supplier) 

  

The project team tried to follow the stage-gate project model at ENERCOM. There were 

meetings and telephone conferences with the representatives of the supplier along the 

process. In the collaborative work, ENERCOM developed the surveillance and 

mechanics while the supplier developed the battery. Together the firms developed the 

interfaces in order to merge the battery into ENERCOM’s application.  

 

During the project several technical difficulties were solved. Difficulties involved high 

voltage in the battery and surveillance of each individual battery. Since this was a new 

battery that had never been tested full scale there were still uncertainties on how the 

battery would behave:  

 
“We have made mechanical simulations, vibration simulations, many simulations, but it’s all 

simulations. Since we have never done any product up to now we still have uncertainties on the 

mechanical behaviour…” (Representative, supplier) 

 

Due to the radicalness of this project several issues have occurred that the firms had to 

solve. Mostly these issues were solved individually at each firm even though the other 

party was informed of the issue. Some of the organisational problems were identified as 

a lack of involvement from the purchasing department. 



          
  

 

4.5 Case 5 - The antenna (TELECOM)  

The active antenna is an innovative product, combining two existing technologies, a 

radio and an antenna, merging them into one product. It is a new concept based on 

technologies that is new to the focal firm and supplier respectively.  

 

The idea originated from the supplier, a German company with 6 700 employees, who 

approached TELECOM with the suggestion of having a collaborative R&D project. It 

would be a deep collaboration and the firms would work closely together, clearly 

different from how they had worked together previously.  

 

In the project, the supplier provides the antenna knowledge while the focal firm 

provides the radio knowledge: 

 
“In a normal project we get a spec and can influence the project a little bit. However, in this 

project, we created the project together. (Representative, Supplier) 

 

In the design phase the firms had workshops for two days every two weeks where ten 

individuals participated, five from each firm. During this period the two groups became 

one team. Additional contacts were made through telephone conferences, e-mails and 

documents on a shared web page. TELECOM organized the project by using its 

processes for product development, whereas the supplier relied on less structure and 

emphasised the importance of flexibility. Problems were solved by having open 

communication and discussion. 

 

In the project, technical information was openly shared. Both firms described the NPD 

collaboration as a partnership. In fact, this collaboration was described as a new way of 

working, as the two firms were not used to collaborate in such a close partnership: 

 
“This partnership is like a marriage… 

[…] 

This project it´s our baby”. (Representative, supplier) 

 

 

4.6 Case 6 – The processor (TELECOM) 

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

TELECOM chose to collaborate with an American company. This company is a market 

leader in the processor industry and employs 82 500 people.  

 

TELECOM has an internal team that works with the component and its integration into 

the platform. It is the supplier that pushes the development of the technology and 

develops the product:  

 
“It may sound arrogant, but we are a large organization with our own priorities and we cannot 

walk faster than we walk” (Representative, supplier) 

 

However, the buying firm provides the supplier with suggestions for desirable 

characteristics for the next generation. But in the end it is the supplier that decides 

which characteristics the product will have. The supplier develops the product by 

themselves and when they have a prototype they release it to the buying firm. At this 



point product architecture engineers from the supplier meet with the buying firm’s team. 

In this meeting the supplier investigates which parts of the component the buying firm 

will use and decide which new ideas they want to test on the buying firm. Then 

TELECOM can connect the developed component to other components in the platform 

and test the component and give feedback to the supplier. The dialogue with the 

supplier consists mainly of telephone calls and emails with a contact person at the 

supplier. The communication is of a technical nature where problem reports are 

presented. Commercial aspects are handled outside the NPD project, where the key 

account manager and purchaser meet to discuss contracts and prices. 

  

TELECOM is viewed as a technical advanced customer with a good view of the future 

development. In the collaboration, the supplier has access to the TELECOM’s design 

but TELECOM has no insight into the supplier’s design. 

 

 

5. Analysis and discussion 

 

The six buyer-supplier collaborations in NPD represent different strategies and practices 

for integrating supplier knowledge in innovation (Table 3). 

 

Inputs from suppliers can be categorized as new technology or knowledge for improved 

products and processes. Depending on the knowledge input from the suppliers, there are 

different knowledge mechanisms (Grant 1996). These mechanisms are identified as 

sequencing and group problem solving. Sequencing is more related to traditional NPD 

processes, where clear specifications direct the input from the suppliers, as in the caliper 

and the processor collaboration. Group problem solving, on the other hand, is related to 

more open processes, where knowledge is created in collaboration, as in the holder, the 

bearing, and the active antenna collaboration. The two types of knowledge integration 

that are identified are integration as a process (Okhuysen and Eisenhardt 2002) and 

knowledge integration as accessing a knowledge resource (Grant 1996; Grant and 

Baden-Fuller 2004). The first type – knowledge integrating as a process - is specifically 

present in the holder, the bearing, and the active antenna collaboration. In these cases 

integration is an inter-personal process where knowledge is created and applied in the 

new product (Nonaka 1994; Tiwana and Mclean 2005). Past experience and trust 

(Huang and Newell 2003) appears to be important in these collaborations. The second 

type of knowledge integration - accessing a knowledge resource - is identified in the 

caliper, the battery, and the processor collaboration. In these cases knowledge is 

captured by efficient mechanisms where communication is minimized (Grant 1996; 

Grant and Baden-Fuller 2004).  

 

 

 

 

 

 

 

 

 

 

 



 

   
 The holder The caliper The bearing The battery The antenna The processor 

Knowledge 

input 

 

-exploring 

-exploiting 

Product and 

process design 

 
- Input on the casting 

design and for the 
production processes 

with help of past 

experience and shared 
knowledge from the 

buyer 
-Essentially radical 

input to an explorative 

process 
 

Product design 

 

 
- Input foremost  

the design of the 
component  

-Essentially 

incremental input 
to an exploiting 

process 

Product design 

 
 

- The supplier 
develops the entire 

product and  

contributes with 
design and the final 

solution from a 

specification 
- Essentially 

incremental input to 

an  exploiting 
process 

New/product 

specific 

technology 
- Input consists of 

specific knowledge 
about batteries that 

is combined with the 

buyer´s knowledge 
about electric 

systems 
-Essentially radical 

input to an 

explorative process  
 

New 

technology 
 

- The supplier adds 
an antenna 

technology that  is 

combined with the 
buyer´s radio 

technology, 

merging the two 
technologies  

- Essentially radical 

input to an 
explorative process   

 

Product specific 

technology 
 

-The supplier 
develops a 

processor that is 

integrated into a 
generic computer 

platform 

-Essentially 
incremental input to 

an exploiting 

process 

Knowledge 

integration 

mechanism 

Group problem 

solving 

 
 

- Face-to-face    

  meetings 
- Open discussions 

Sequencing 

 
 
 

- Prototype 

developed early in 
the NPD process  

-Exchange of 3D-
model in the 

design phase 

 
 

 

Group problem 

solving & 

sequencing  
 

- Iterations between 

the companies  
about the 

specification early in 

the development 
process 

-Then, development 

performed by 
supplier  

-However, a NPD 

team at the buyer 
side for internal 

coordination, feed-

back and learning  

  

Sequencing & 

group problem 

solving  
 

- The project 

essentially followed 
the stage gate model 

- Some meetings 

and telephone 
conferences for 

problem solving 

- At the gates the 
results are validated 

and tested by the 

buyer  

Group problem 

solving 
 
 

- Workshops 

- Open 
communication  
- Discussions 

 

Sequencing 

 
 
 

- Meetings early in 

the pre-design 
phase for product 

characteristics  
- Then a prototype 

is developed and 

commented on 
- Technical follow-

up/tests later in the 

NPD process  
where feed-back is 

given using e-mail 

and telephone  
 

Type of 

knowledge 

integration 

Integration as a 

process 

 

 
Individuals: 

- specifically sharing, 

but also  
- combing, and 

- creating  

new knowledge, 
applying it in the 

holder 

Integration as 

accessing 

knowledge 
 
Prototype and   

3D-model as 

mechanisms 
for capturing 

knowledge early 

in the NPD 

process 

Integrating as a 

process 

 
  
At the buyer side, 

individuals 

sharing  knowledge 
in internal processes 

Feed-back given to 

the supplier in a 

learning process 

Integration as 

accessing 

knowledge 
 
Focus on  accessing 

knowledge from the 

supplier, as the 
learning process 

using group problem 

solving did not work  

Integration as a 

process 

 
 
Individuals: 

- combining, and 

- creating 
new knowledge 

applying it into the 

active antenna 

 

Integration as 

accessing 

knowledge 
 
Prototype testing 

for capturing 

knowledge in the 
NPD process 

Knowledge 

integration 

Strategy 

Accumulation 
 
Knowledge is jointly 

accumulated in a 

continuous learning 
process, where both 

the supplier and the 

byer adds knowledge. 
 

 

Absorption 

 
Knowledge 
is accessed at 

a specific 

occasion 
integrated by the 

buyer itself. 

 

  

Accumulation 

 
Knowledge is jointly 
accumulated in a 

continuous learning 

process, where both 
the supplier and the 

buyer learn from 

each other  

 

Absorption 

 
The external 
knowledge was 

integrated by the 

buyer itself as the 
joint learning did 

not work so well.   

 
 

Accumulation 

 
Knowledge is 
jointly accumulated 

in a continuous 

learning process, 
where both supplier 

and byer add 

knowledge. 
 

Absorption 

 
Knowledge 
accessing at 

a specific occasion 

integrated by the 
buyer 

 

 

 

 

 

Table 3: Strategies and practices for integrating supplier knowledge in the six 

buyer-supplier collaborations in NPD. 

 

 

 



The different strategies for integrating knowledge are associated with exploration and 

exploitation and can be called knowledge accumulation and knowledge absorption. 

Knowledge accumulation is found in the holder, the bearing, and the antenna 

collaboration. In these cases new knowledge is jointly created as a result of knowledge 

input from both the buyer and the supplier. It is an explorative strategy where 

individuals are sharing, and combining knowledge to create new knowledge. It includes 

personal meetings and open communication for solving problems. Knowledge 

absorption, on the other hand, is found in the caliper, the battery, and the processor 

collaboration. In these cases knowledge is integrated by the buyer itself and applied in 

the final product. It is an exploitive strategy where the supplier gives access to specific 

knowledge. It includes efficient mechanisms and sequencing for accessing knowledge. 

 

 

6. Conclusion 

 

The purpose of this study has been to identify, and conceptually characterize, different 

strategies for knowledge integration with suppliers in innovation. These strategies were 

to be related to different knowledge inputs from suppliers.  

 

Two different strategies for knowledge integration with the involved suppliers have 

been identified and characterized, internal knowledge absorption and joint knowledge 

accumulation. These strategies can be related to two main knowledge inputs from the 

suppliers - incremental and radical - as illustrated in Figure 2.  

 
Exploiting strategy: 

 

 

     Focal firm: 
Incremental                      Knowledge absorption   
supplier knowledge 

 

 

Identified cases: 

- Caliper 

- Battery 

- Processor 

 

 

Exploring strategy: 

  

  

     

                                      

                                                       
                       

     

                   Knowledge accumulation  

Identified cases: 

- Holder 

- Bearing 

- Antenna 

 

Figure 2: Two different strategies for knowledge integration with suppliers, 

absorption and accumulation 
 

 Radical supplier 

 knowledge 

Focal firm 

knowledge 



In innovation processes where the supplier inputs are focused on process improvements, 

cost reduction etc. (Belderbos et al. 2004), i.e. exploitation, processes are guided by clear 

specifications, and supplier contacts take place during a limited period of time restricted 

to certain phases in NPD projects. In these situations, the buyer actually tries to capture 

and absorb the knowledge of the supplier at some point in time in the process. This 

supplier knowledge is then ‘pooled’ with the buyer’s knowledge, a process which is 

largely taken care of by the buyer itself. Knowledge sequencing is also applied by 

opening up the external knowledge flow when this external knowledge is necessary in 

order to proceed with the innovation process. This perspective could be connected to the 

rational economic view on knowledge integration mechanisms proposed by Grant 

(1996).  

 

In contrast, explorative supplier inputs challenge traditional internal innovation 

processes and require more integrative strategies. In these cases knowledge integration 

strategies were extending over a longer period of time, throughout several phases of the 

NPD project. Knowledge is accumulated jointly by retrieving, exchanging, structuring, 

interpreting, evaluating and acting processes where individuals are sharing, and 

combining knowledge to create new knowledge (Okhuysen and Eisenhardt 2002). It 

includes personal meetings and open communication for solving problems. In this joint 

knowledge accumulation both partners have the possibility to learn from each other.  

 

Consequently, in order to support continuous innovations, firms need to manage 

different strategies for knowledge integration in relation to different types of external 

inputs. The traditional NPD strategies and practices are insufficient for managing open 

innovation, as these knowledge integration processes require complementary 

approaches and practices. The battery collaboration, for example, indicates that the 

stage-gate project model was insufficient, when integrating quite radical knowledge 

from the supplier into the energy storage. In this case, management should have 

included other functions and focus even more on group problem solving to combine 

knowledge from both firms. If the ENERCOM firm would have applied a similar 

accumulative strategy as in the bearing collaboration, the battery probably would have 

been a more successful collaboration where the firms could have learned from each 

other and worked more closely to solve problems.  

 

Thus, when integrating supplier knowledge in innovation, management has to consider 

the possible and preferred outcomes of the collaboration; if it is about a strategic 

alliance, where joint learning is an aim, or if it is a commercial deal for a temporary 

access to knowledge. In the first case, focus has to be on interpersonal problem solving 

between trustworthy individuals (Adler 2001; Hammervoll 2012). In the second case, a 

traditional NPD process with clear specifications, sequencing and technological 

interfaces might be adequate.             

 

 

7. Limitations and future research 

 

This study includes six different cases that are supposed to represent the main 

knowledge inputs from the suppliers and their corresponding strategies within the 

buying firm. There are limitations in the study. First, the two identified strategies for 

knowledge integration in innovation could be further nuanced. Second, the sample of 

companies could be further extended to include, not just manufacturing companies, but 



also new ventures and companies from other sectors. Here further research would add 

additional insights and validity. The concept of open innovation has been discussed for 

a decade. Still there are a lot to do, in terms of empirical research, to define and 

operationalize the concept.      
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