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Abstract 

New Product Development is a key strategy for company performance. Competencies involved 

in those projects are numerous and varied. Companies increasingly involve their suppliers in co-

development projects to gather the most relevant knowledge, improve product quality and reduce 

time to market. Different levels of supplier involvement are defined in literature: white, gray and 

black box according to their responsibilities. 

This master thesis focuses on the collaboration between supplier and customer in the case of 

New Product Development. Reflecting on existing literature, this master thesis first proposes a 

new taxonomy of boundary spanning, based on four main areas: knowledge transfer, knowledge 

translation, knowledge transformation and coordination. Secondly, each area is broken down 

into collaborative activities, which in turn are linked to the proper Information Technologies 

(IT). Finally, this typology is successfully confronted to two case studies. 

 

Résumé 

Ce travail a été réalisé dans le cadre d’une master thesis en relation avec l’école polytechnique 

royale de Stockholm (KTH, Royale Institut of Technology). Il s’inscrit dans un projet de 

recherche commun aux laboratoires G-Scop et CERAG. 

Le développement de produit nouveau est un facteur clé pour la performance des entreprises. Les 

corps métiers et compétences impliqués dans ce type de projet sont diverses et variés pour 

répondre au mieux aux besoins des consommateurs. Ainsi, les entreprises intègrent de plus en 

plus leurs fournisseurs dans les projets de développement pour améliorer la qualité du produit et 

réduire le délai d’entrée du produit sur le marché. Différents degrés d’intégration du fournisseur 

ont déjà été définis dans la littérature : white box, gray box and black box. 

Cette master thesis étudie les pratiques de collaboration entre les entreprises clientes et leurs 

fournisseurs dans le cas d’un projet de co-développement de produit nouveau. Ce travail propose 

une classification, des activités de collaboration et de leurs Technologies de l’Information et de 

Communication (TIC), commune aux trois degrés d’intégration du fournisseur. Cette 

classification a ensuite été confrontée avec une étude de cas (gray box et black box) réalisée avec 

deux entreprises suédoise et française. 

 
 
Key-words: Collaborative Activities, New Product Development, Supplier Involvement, 

Information Technologies, Boundary Spanning 
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Introduction 

In New Product Development (NPD), supplier involvement is becoming increasingly 

common and represents a key strategy to achieve performance. Based on the global trend of 

“Open Innovation” (Chesbrough, 2003), several configurations have already been studied 

from the simple consultation of supplier on design specifications (white box), to the joint 

development of the outsourced product (gray box) and the entire delegation of the design 

responsibility to the supplier (black box) (Peterson, et al., 2005). 

 

This supplier involvement creates a new interdisciplinary network that should be well 

managed to ensure collaboration. Previous research has pointed out the importance of 

knowledge management between the supplier and its client to avoid asymmetrical information 

and misunderstanding. Most studies confirm the positive link between knowledge sharing and 

NPD performance, and focus on the success factors and effects of this collaboration (Petersen, 

et al., 2003) (Kamath & Liker, 1994) (Takeishi, 2001). On the other hand, Information 

Technologies (IT) are known to enable communication and knowledge sharing whether the 

supplier’s project members are co-localized or geographically distant from the client’s project 

team. Surprisingly enough, the link between those two fields of studies is still missing today. 

First, the collaborative activities are not detailed enough, and second the IT aimed at 

supporting them are not characterized by those activities’ requirements. As a result, 

companies increasingly implement IT but they do not pay sufficient attention to the diversity 

and specificities of their collaborative activities to make the best choice. 

 

In order to fill in this knowledge gap, this master thesis seeks to highlight how companies 

can organize their collaborative activities in order to optimize the implementation and uses of 

IT. This master thesis aims at studying the collaborative practices of both supplier and 

customer during a NPD. It intends to: 

- define a framework of collaborative activities, 

- link each activity with the proper IT. 

 

This master thesis is part of the project conducted by two French academic laboratories: 

G-SCOP (Laboratory of Grenoble for Sciences of Conception, Optimization and Production) 

and CERAG (Laboratory of Applied Research of Management). These laboratories work on 

knowledge sharing for inter-organizational collaborative design. Their objective is to 

understand how IT can participate to open collaborative design performance, and to propose 

means of improvement for both companies involved in NPD and for companies who provide 

IT solutions. 

 

This master thesis was designed to initiate this project by reviewing the relevant literature 

and by analysing two case studies. The two laboratories’ researchers will then continue the 

interviews in different sectors and will adopt the points of view of both supplier and customer. 

 

In the first section of this paper, the theoretical background is exposed. Thanks to this 

context, a new typology is developed, and is then confronted to the case studies. To conclude, 

implications and limitations of this work will be presented. 
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Theoretical Background 

1. Supplier integration in New Product Development 

 

New Product Development (NPD) is the overall process of introducing a new product to 

the market. This process encompasses strategy, product and production design, marketing and 

commercialization. In literature NPD is synonymous with industry success (Schillnig & Hill, 

1998) (Cooper, 2001) (Nambisan, 2003). Nambisan (2003, p4) estimated that “more than one-

third of a corporation’s revenue comes from products that did not exist five years ago.” 

Therefore, NPD strategy becomes increasingly part of corporate strategy for the companies’ 

success.  

 

On the other hand, faced with global competition, companies tend to reduce development 

costs and time-to-market in spite of the many activities in NPD. To enhance NPD efficiency, 

companies increasingly integrate the supplier in different stages of the development and 

especially at the early stage: the Early Supplier Involvement (ESI). In this vertical integration, 

suppliers take some responsibilities in the design of the supplied item, or at least they bring 

part of the final product’s added value (Takeishi, 2001). Previous studies have shown that 

supplier integration can be part of the company’s strategy to reduce cost, improve quality or 

reduce delay and time to market (Clark & Fujimoto, 1991) (Ragatz, et al., 1997). As 

(Chesbrough, 2003) explained when he defined “Open Innovation”, supplier involvement also 

helps to enhance innovation and creativity. 

 

Different configurations of this involvement have been defined and studied since the first 

typology by (Asanuma, 1989) was based on the Japanese automotive sector’s practices. 

(Handfield, et al., 1999) (Monczka, et al., 2000) and (Peterson, et al., 2005) ranked the 

supplier’s responsibility in order to define three categories of supplier involvement, as 

summed up in the figure below (Figure 1). 

 

 
Figure 1: Spectrum of Supplier Involvement (Peterson, et al., 2005) 

 

In the “Black box” configuration, the supplier has the entire responsibility of the outsourced 

product from design to industrialization, on the basis of the customer’s requirements. This 

relationship is performed at the very beginning of the NPD to share the customer’s 

expectations as soon as possible and avoid misunderstanding. 

 

The “Gray box” configuration concerns the joint development of the supplied product. Both 

supplier and customer share the design and the industrialization of this product because 
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neither the supplier nor the customer has the knowledge to fully perform the development 

alone. This configuration works with an in-depth collaboration between the two to well 

integrate their suggestions and their own needs. 

 

The “White box” configuration refers to the simple consultation of the supplier about 

manufacturing specifications (design, industrialization). The relationship is directed by the 

customer and the supplier just has a role of contribution. In this configuration, the supplier 

either enters the project at an early stage to bring valuable information about materials, 

pricing and process capability; or at a later point just for the industrialization and 

manufacturing activities (Twigg, 1997) (Le Dain & Calvi, 2010).  

 

In each of those three configurations, both supplier and customer bring, produce and 

share valuable knowledge and know-how. Whereas the principal output of the NPD is the 

product itself, (Sharafi, et al., 2010) affirmed that the main result is all the information and 

knowledge created, used and shared. They also point out that, the more partners and 

competences collaborate, the more important and crucial it is to have an efficient information 

and knowledge management, a finding backed by (Le Dain & Merminod, 2011). To cope 

with it in an interdisciplinary environment, the team therefore has to foster efficient 

communication and coordination among partners, both internally and with the supplier, in 

order to enable boundary spanning. Those will be analysed in the following section. 

 

2. Boundary spanning 

 

Boundary spanning has been studied in literature but not especially for NPD with supplier 

involvement. Therefore, this master thesis will in this part gather relevant literature in this 

field in order to create a new taxonomy for boundary spanning in the case of NPD with 

supplier involvement. 

 

In the case of collaboration between customers and suppliers (but not NPD), based on the 

general typology by (Balmisse, 2004) applicable to many projects, (Calvi & Le Dain, 2008) 

defined three functional areas of boundary spanning: 

- Coordination, the management of the project organization and the interactions 

between actors and their tasks. 

- Production, that is to say where actors build knowledge and publish the documents 

which support it. 

- Communication, the area where information are shared because of their utility for all 

partners. 

 

Another typology was developed by (Weiseth, et al., 2006), who analyzed the 

collaboration between a Norwegian oil and gas company and its vendors. This typology was 

designed to support their integrated collaboration and information management, and 

comprises three sub-processes: coordination, production and decision-making. The first two 

are similar to (Balmisse, 2004)’s typology, whereas the decision-making is related to the 

analysis and evaluation of alternatives to make the best possible choice. 
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(Carlile, 2004) based his study on an internal NPD, and defined a framework of three 

processes to better understand knowledge sharing: 

- Knowledge transfer is the exchange of boundary objects, that is to say the knowledge 

which is explicit, storable and used during the NPD activities.  

- Knowledge translation is the creation of a common understanding and lexicon to 

communicate efficiently among members, through negotiation and trade-offs. 

- Knowledge transformation is the co-creation, peer assessment and validation of new 

knowledge through problem solving and thanks to each other’s innovation ability.  

Those three processes were later analysed and connected to supplier involvement by (Le Dain 

& Merminod, 2011), who showed that knowledge transfer and translation make up most of 

white box, especially to integrate the design orientation in the new product. They also 

highlighted that the gray box consists in a cyclical process: knowledge transfer to assess the 

information, knowledge translation to create common understanding and finally knowledge 

transformation to jointly solve problems and co-create solutions. Finally, they pointed out that 

in black box, knowledge translation comes first and supports the knowledge transfer which is 

then used to clearly define customer specifications. In that case, knowledge transformation is 

limited since the supplier has the whole responsibility of the outsourced product. 

 

This master thesis can now design a new typology entirely for NPD with supplier 

involvement by referring to the three typologies. Indeed, such reasoning has proved relevant 

in (Le Dain & Merminod, 2011)’s work based on (Carlile, 2004)’s typology. 

First, as mentioned above, communication and production in both typologies by (Calvi & 

Le Dain, 2008) and (Weiseth, et al., 2006) perfectly match. Second, communication 

corresponds to knowledge transfer in (Carlile, 2004). Third, production is defined as 

knowledge creation and sharing, which relates to both knowledge transformation and transfer 

in (Carlile, 2004). Finally, decision making in (Weiseth, et al., 2006) refers to the analysis and 

choice of best alternatives, which can be treated under knowledge transformation and 

translation in (Carlile, 2004). Consequently, knowledge transfer, translation and 

transformation, will set the first three functional areas of this master thesis’ new typology for 

boundary spanning. 

Besides, coordination in (Calvi & Le Dain, 2008) stems from those three functional 

areas. Therefore coordination will be the fourth functional area on which this master thesis 

will focus. 

 

The new typology for boundary spanning being now proposed, this master thesis can 

move on to defining all the activities within each functional area, and to identifying the IT to 

support them. 

 

3. Developing collaborative activities to clarify IT uses 

 

Several authors agree that collaboration is made easier thanks to IT (Sharafi, et al., 2011). 

(Nambisan, 2003) has highlighted the importance of IT in NPD saying they enable both 

communication and use of knowledge (analysis, problem-solving, creation). Moreover, he has 

shown that in most companies, IT implementation (selection, deployment, use) is a central 

managerial issue to bring success in NPD. (Palvou & El Sawy, 2008) have used the term 

fusion to explain when the IT and the business context become so intertwined they cannot be 

differentiated. Furthermore, by implementing IT, companies enhance their ability to “sense 

the environment”, “generate new learning”, “integrate knowledge” and “coordinate activities” 

(Palvou & El Sawy, 2008).  
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However in practice, few guides exist for companies to implement the right collaborative 

IT (Weiseth, et al., 2006). Mostly, this is because most IT typologies do not take into account 

the different collaborative situations (white, gray and black box) and their boundary spanning 

(knowledge transfer, translation, transformation and coordination). Consequently, although 

companies have increasing access to IT with lots of specificities and integrated options, those 

do not efficiently match their needs. This master thesis therefore discusses in this section a 

more thorough framework for NPD collaboration, breaking down each boundary spanning 

into collaborative activities and linking them to IT. 

 

3.1.Knowledge transfer 

 

Knowledge transfer enables the exchange and sharing of information and knowledge. 

First activities related to explicit knowledge are described, and then activities using both tacit 

and explicit knowledge are presented. 

 

Authoring and publishing  

To share explicit knowledge, written documents are the best way. They should be 

codified and synthesized to be shared and stored. Authoring and publishing enable knowledge 

development and accessibility (Weiseth, et al., 2006), which can be supported by a 

Knowledge Management System (KMS) (Sharafi, et al., 2011). To allow the authoring by 

several project members, shared editing software are used and they manage the versioning of 

the documents (Laurillau, 2002). 

 

Storage and access 

These documents (explicit knowledge) have to be stored and ordered, to be easily 

accessible. A project portal is a solution for communication and sharing (Nambisan, 2003), 

(Weiseth, et al., 2006), (Tonnquist, 2008). This platform classifies knowledge and gives 

project members specific access to different boundary objects such as product and technical 

specifications, planning, reports and operating instructions (Tidd & Bessant, 2009) (Le Dain 

& Merminod, 2011). IT such as help not only this storage but also the management of access 

right, since this partner or external actor is only allowed this information (Palvou & El Sawy, 

2008). For example, online services (e.g. Projectplace International), Product Data 

Management System (PDMS) and KMS can provide such solutions. Moreover, Computer 

Aided Innovation Systems (CAIS) help users search in patent databases and so have rapid 

access to the desired information (Sharafi, et al., 2011). 

 

Exchange knowledge 

Partners exchange knowledge, tacit or explicit, orally or by writing. To achieve this, 

companies have to cope with different situations because they develop subsidiaries or 

research centres far from the original site and from suppliers (when involved). (Johansen, 

1998) and then (Mechekour, et al., 2006) have distinguished IT and collaborative practices 

according to the work place (same or different) and the time at which the partners exchange 

knowledge (synchronous or asynchronous), summarized in Table 1. 
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Table 1: The space/time matrix (adapted from (Mechekour, et al., 2006)) 

 

 

Time 

 Synchronous Asynchronous 

Workspace 

Same 

workspace 

- Interactive whiteboard 

- Video-projection 

- Shared databases 

- Shared templates 

- Shared editing system 

- Project/product management 

tools 

Different 

work 

space 

- Audio-conference 

- Video-conference 

- Chat/instant messaging 

- Shared 

applications/software 

- File sharing 

- Shared interactive 

whiteboard 

- E-mail 

- Group calendar 

- Common databases 

- Shared editing system 

- Fax 

 

These different tools are part of PDMS, KMS, Collaborative Support System (CSS) and 

Collaborative Design System (CDS), (Sharafi, et al., 2011). They aim at facilitating real-time 

interaction. (Palvou & El Sawy, 2008, p. 144) have defined such tools as the “event-driven IT 

architecture”, for instance electronic dashboard, vigilant information system or business 

activity monitoring software. Both tacit and explicit knowledge are exchanged through these 

tools, however oral information are facilitated by systems such as video-conference and 

instant messaging. The mediaspaces are another tools used in companies. Based on the video-

conference models but always on, they aim at facilitating the opportunist interaction between 

partners. Regarding documents, workflow systems manage their diffusion among partners at 

key milestones (Laurillau, 2002). 

 

All in all, this master thesis summarizes collaborative activities and IT solutions for 

knowledge transfer in the following taxonomy (Table 2). 

 
Table 2: Taxonomy of boundary spanning based on knowledge transfer 

Functional area Activities Sub-tasks Supported by (IT) 

Knowledge 

transfer 

Codifying 
Authoring and 

publishing 
Knowledge Management System 

Storage and 

access 

Storing 

Managing access 

Online services,  

Product Data Management System,  

Knowledge Management System 

Computer Aided Innovation Systems 

Exchange of 

knowledge 

Communicating 

orally and in writing 

Communication tools from the 

space/time typology,  

Event-driven IT architecture, 

Workflows,  

Mediaspaces,  

Knowledge Management System,  

Product Data Management System,  

Collaborative Support System, 

Collaborative Design System 
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3.2.Knowledge translation 

 

As presented in literature, knowledge translation means creating common knowledge and 

a common lexicon.  

 

Sensing the environment 

Partners have different needs, participation levels and IT capacities (Nambisan, 2003), 

therefore each partner has to understand the working context of others, especially between the 

supplier and the customer, which this master thesis names sensing the environment. CAIS 

allows for this and “predicts the direction of development along the innovation process” 

(Sharafi, et al., 2011, p. 278). Cross-functional interactions and informal discussions are 

necessary and help develop collective work understanding. 

 

Creation of common understanding 

After sensing the environment, project members can more easily create common 

understanding and define their common way of working. (Palvou & El Sawy, 2008, p. 140) 

mentioned the creation of a shared understanding and a collective sense-making as 

“integrating knowledge”. The project team will use shared methods based on Computer Aided 

Design or cross-functional problem-solving templates (Carlile, 2004). Collective lexicon and 

understanding are very useful to ensure the cooperation but also to agree on which IT to use 

(for example KMS). Agreement can be achieved by negotiation and trade-off or be specified 

in the project contract. 

 

All in all, this master thesis proposes a taxonomy of collaborative activities and IT 

solutions for knowledge translation (Table 3). 

 
Table 3: Taxonomy of boundary spanning based on knowledge translation 

Functional area Activities Supported by (IT) 

Knowledge translation 

Sensing the environment Computer Aided Innovation Systems 

Creation of common 

understanding 

Computer Aided Design System, 

Cross-functional problem-solving 

templates, 

Knowledge Management System 

 

3.3.Knowledge transformation 

 

(Carlile, 2004) defined knowledge transformation as the process during which new 

knowledge is created based either on current knowledge or on pure innovation. 

 

Problem-solving 

This new knowledge can be created by solving problems (Carlile, 2004). (Becker & 

Zirpoli, s.d.) have studied NPD by viewing it as a problem-solving activity and have defined 

three ways of problem-solving where new knowledge is created: deduction, induction and 

abduction. 

- Deduction is the application of current knowledge (e.g. general laws) to a specific 

case.  

- Induction is the development of concepts and even laws based on examples and case 

studies. In that case, know-how is more important than theoretical knowledge since 

new knowledge stems from experiences, experiments and tests.  
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- Abduction is the creation of knowledge as the best possible explanation to a problem 

(e.g. creating a new causal relationship or a law). Here, both the project members’ 

know-how and knowledge are used to create a collective result. 

 

This differentiation among problem-solving could be applied in the context of suppliers’ 

involvement, and this master thesis will therefore use the following understandings: 

- Deduction is seen as the intervention of an external expert bringing theoretical 

background to solve the problem. CAIS will support the development of those 

functional concepts and their application to particular cases.  

- Induction is defined as the intervention of external actors for their specific know-how. 

IT for physical simulation (prototyping) will be widely used in that case to support the 

tests. 

- Abduction reflects the cooperation of internal project members and external partners 

who put together their knowledge and know-how. Virtual simulation is here 

increasingly exploited because it offers to test and model the problem. 

 

In a NPD, two main design phases are managed: the product design and the production 

design. During both, new knowledge is created by problem-solving after many simulations. 

Computer Aided Industry Design Systems (CAIDS) and Digital Mock-Up are used to 

visualize the product concept (Sharafi, et al., 2011), while Computer Aided Planning Process 

(CAPP) and Virtual factory simulate the production and the supply chain of the new product.  

 

Decision-making 

Knowledge transformation can also be considered a result of decision-making processes 

since it refers to the analysis and evaluation of alternatives to make the most appropriate 

choice (Weiseth, et al., 2006). Vigilant Information Systems (VIS) and Group Decision 

Support System (GDSS) (Laurillau, 2002) support this process. 

 

This master thesis sums up the collaborative activities and IT solutions for knowledge 

transformation in the following taxonomy (Table 4). 

 
Table 4: Taxonomy of boundary spanning based on knowledge transformation 

Functional 

area 

Activities Sub-tasks Supported by (IT) 

Knowledge 

transformation 

Problem solving 

Expert intervention for 

[theoretical] knowledge 

(Deduction) 

Knowledge Management System, 

Computer Aided Innovation 

Systems, 

Computer Aided Industry Design 

systems 
Expert intervention for 

know-how (Induction) 

Collaborative working out 

(knowledge and know-how) 

(Abduction) 

Knowledge Management System 

Computer Aided Innovation 

Systems Computer Aided Industry 

Design Systems, 

Digital Mock-up, 3D models, 

Virtual factory, 

Computer Aided Planning Process  

Decision-making   
Vigilant Information Systems 

Group Decision Support System 
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3.4.Coordination 

 

Coordination means managing interdependent activities, synchronizing tasks and 

relationships, and monitoring the project itself. Thus, coordination refers to setting up the 

rules of the project: project management and process management. Coordination also covers 

mutual adjustment, when partners adjust their tasks to unpredictable events. 

 

Project management 

The first activities to ensure collaboration are project management activities, (Nambisan, 

2003) (Palvou & El Sawy, 2008) (Tonnquist, 2008). Planning, allocating resources and 

monitoring the project (budget, progress, delay) are mirrored in IT (Project Management 

System). Web-based support tools enable online visibility of the project’s progress and permit 

permanent monitoring and control by project members. Moreover, they allow partners not to 

be at the customers’ location, they enable real-time communication, and permit 

synchronization of interdependent competencies. Such IT tools are ERP; Computer Aided 

Management (CAM) and CAPP to plan internal and external logistics; systems to control 

machines; and Computer Aided Quality (CAQ). 

Successful project reviews and meetings are part of an efficient coordination. Computer-

Mediated Communication systems refer to the tools used for communication between partners 

via mails, video-conference, mediaspace... (Laurillau, 2002). In this category, this master 

thesis has grouped synchronous and asynchronous tools (Table 1). However, for project 

meetings, synchronous communication tools and dashboards are used and ensure real-time 

communication.  

 

Process management 

As (Nambisan, 2003) has claimed, a NPD has to be managed with rigor and stability if 

companies want to succeed. Process management models are increasingly implemented for 

this purpose. Companies adopt specific models and methodologies to set up rules. For 

instance, the stage-gate model is widely used (Cooper, 2008) since this approach highlights 

the interaction between project stages and actors. The communication plan sets up 

organizational rules of communication: the information will be used by the right person at the 

right time (Tonnquist, 2008). Moreover, companies standardize their processes, results or 

norms in order to ensure cooperation (Weiseth, et al., 2006).  

 

Mutual adjustment 

(Weiseth, et al., 2006) defined mutual adjustment as the coordination between project 

members and their own tasks. Partners are dependent one one another for knowledge or 

know-how for instance. Unpredictable events can happen anytime: members must understand 

this event and then adjust their work. In the context of supplier involvement, any change of 

design requirements from customers will impact the supplier’s technical choice and vice-

versa. This coordination between partners occurs by face-to-face communication or by 

exchanging specific documents, for instance via KMS, Computer Supported Cooperative 

Work systems (CSCW) and CSS. 

This activity is close to knowledge transfer, since adjustments are made by exchanging 

information. However adjustments aim at synchronizing tasks and partners, consequently this 

master thesis will consider it as a coordination activity. 

 

This master thesis sums up the collaborative activities and IT solutions for coordination 

in the following taxonomy (Table 5). 
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Table 5: Taxonomy of boundary spanning based on coordination 

Functional 

area 

Activities Tasks Supported by 

Coordination 

Project 

management 

Planning 
Project Management System, 

Synchronous tools, ERP,  

Computer Aided Planning Process,  

Computer Aided Management, 

Computer Aided Quality 

Human resources 

management 

Investment management 

Monitoring (dashboard 

and project review) 

Process 

management 

Setting up organizational 

measures, rules, objectives 

(Standardization) 

Project Management System, 

Computer Supported Cooperative 

Work systems,  

Collaborative Support System 

Coordination by methods, 

tools and processes 

Project Management System, 

Knowledge Management System 

Mutual 

adjustment 
 

Knowledge Management System, 

Computer Supported Cooperative 

Work systems,  

Collaborative Support System 

 

 

In the wake of the definition of the new taxonomy for boundary spanning, this master 

thesis can now confront it with two case studies. First, the methodology adopted will be 

explained below. 
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Methodology 

4. Qualitative approach and sample selection - Interview’s methodology 

 

Although the time-span for this master thesis is quite short, this empirical study is based 

on a deductive (from theory to practice) and interpretive study (case-study based). This 

methodology helps to fully understand the context, as well as the social and political 

interactions between actors and technology. The case study method allows to gain rich 

empirical insights (Yin, 2003) for understanding the phenomenon. The unit of analysis 

selected for this master thesis is a NPD with early supplier involvement.  

 

Company A is a Swedish-based international heavy trucks producer. This group offers 

heavy commercial vehicles focusing on safety, quality and the environment. Company A is 

present in over 25 countries and employs 81,000 people for production and R&D.  

The project developed is a whole new truck with electronic options. This master thesis 

will focus on the electronic part and especially on the electronic options available directly by 

driver’s hand and managed by software, for example the commands for the dashboard, the 

radio or the GPS. This requires the development of both software and hardware competencies 

to meet the truck’s expected functionalities. Several suppliers are involved in this project 

since the very beginning to co-develop the hardware while the software is developed 

internally. This case study will focus on one specific supplier in the gray box configuration. 

Part of this supplier’s project team is co-located at the Company A place (27%), the other part 

is based in India and Poland. Internally, the project team is divided between France and 

Sweden. The collaboration between those five R&D locations is challenging. 

 

Company B is a French-based international industrial group. It manages railway 

transportation systems, ranging from equipment to rolling stock and infrastructure. Company 

B has staff of 27,000 employees located in 60 countries working on production and R&D. 

The NPD project occurs in one centre of excellence, responsible for bogies and damper 

devices, especially in the field of metallurgy. The project consists in co-developing a sub-

system of train bogie with a French foundry supplier. Involved at the beginning of the project, 

the supplier is in charge of the design and manufacturing work, based on the specifications 

and requirements provided by Company B. This corresponds to the black box configuration. 

Company B manages the overall project coordination and the final validation and certification 

of the new product. The internal project team is co-located and the supplier has its own 

project team at its place. 

 

Both companies A and B develop industrial products in the transportation sector and share 

similar challenges and characteristics in terms of NPD. Both have interdisciplinary project 

teams between suppliers and their own teams, located in different countries. Both already 

succeeded in co-development and are currently doing NPD with supplier involvement. All 

those reason pushed this master thesis to choose them, according to (Yin, 2003)’s guidelines. 

Finally, their international dimension allows to focus on communication characteristics 

whether suppliers and internal teams are co-located or not.  

 

These case studies were conducted from March 2012 till May 2012 and consisted of 

meetings with project members for interviews and observation during one day at the 

companies’ sites. The interviewees are both technical and purchasing actors involved in NPD 

and project managers. 
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5. Data collection, Coding and Analysis 

 

Data was collected from interviews, documentation and observation. Seven interviews 

were conducted with project members and managers who were selected based on their role in 

the NPD (five interviews at Company A and two at Company B). Those interviews comprised 

four main parts. The first two dealt with the generic context of each NPD. The last two parts 

focused on one specific project and on one particular supplier to analyze more precisely the 

collaborative activities, and to identify which IT tools are used to support them in order to 

point out their deficiencies. 

These interviews were recorded and entirely transcribed, and field notes were taken during 

observation. The diversity of methods used to collect data (interviews, observations and 

collected documentation) enabled adoption of a triangulation approach (Yin, 2003). Finally, 

each observed practice was associated with the boundary spanning taxonomy designed 

previously.  

 

The next section presents first the separate analysis of each NPD and then a cross-case 

analysis. 
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Findings 

6. Single analysis of each NPD  

 

6.1.Company A 

 

Knowledge Transfer practices 

During the project, lots of information and documents are shared internally and with the 

supplier. After being edited by project members on individual basis, documents are stored in 

different databases according to their type (specification, agreements, 3D plans). Each 

database is web-based and managed by one member who delivers access to the others 

accordingly. The supplier does not have the access to all those databases for confidentiality 

reasons. Instead, internal members transmit data to the supplier according to the needs of the 

project. E-mails are also used to store the information which is less official but useful for the 

success of the project.  

Oral communication between internal members and some supplier’s members is 

facilitated by the co-location and the open workspace. Company A’s team members 

communicate in real-time through chat messaging software, but this internal network is not 

pen to the supplier. During meetings (co-located or by phone-conference), documents are 

shared through specific file-sharing software. Visio-conference is barely used since Company 

A forbids employees to use them on their own computer and because the only equipped room 

does not seem practical for members for daily communication. 

 

Knowledge Translation practices 
Before the project begins, the supplier has to agree with Company A’s requirements. 

These specify the work context and the tools used and available for the project. Internally, an 

online wiki page defines common project practices: those apply only to Company A’s 

employees. 

Since one part of the supplier’s work team is at the Company A’s site, meetings and close 

collaboration aim at avoiding misunderstanding. Then the supplier is able to give correct 

instructions to its team based in Poland or India. Since the project team is international, the 

work language is English but both Company A and the supplier can face languages translation 

issues.  

 

Knowledge Transformation practices 

Most problem-solving activities resulted in learning by mistakes. Both supplier and 

Company A solved problems on the software and the hardware. In this gray box 

configuration, supplier and Company A used their own competencies and experience to 

jointly develop the solution: they used an abduction approach. Simulation tools are sometimes 

used to help solve problems and to take the right decision, but it is more on the supplier side.  

 

Coordination practices 
Company A has developed its own procedure to process and project management: the 

Global Development Process. This methodology aims at minimizing risks around NPD and 

defines the process in four phases, with stage gate and decisions points (matched with ain 

objectives and deliverables). 

Internally, a visual white board with post-it is used by each team to monitor the project 

progress  
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Meetings (either face-to-face of over-the-phone) and project reviews are held daily or 

weekly to follow up the process, report problems or evaluate project maturity. 

Adjustments with the supplier on specifications often occur by email, face-to-face 

meetings or phone calls. Internally, adjustments are also made through instant messaging, but 

unfortunately this system does not accept the interaction with the supplier. Both internal and 

external members therefore use a web based platform to make request for specification or to 

signal problems but this platform is rapidly disordered and full of notifications since already 

fixed problems are not always updated in the base. 

 

The Table 6 sums up the boundary spanning practices and IT tools performed within 

Company A. 
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Table 6: Boundary spanning practice for Company A’s NPD with supplier involvement 

Functional 

area 
Activities Tasks 

Internal Boundary Spanning 

Practices 

Boundary Spanning Practices with the 

supplier 
IT tools used internally 

IT tools used with the 

supplier 

Knowledge 

transfer 

Codifying Authoring and publishing Documents are edited individually Edition software 

Storage and 

access 

Storing 

Managing access 

Databases owned by Company A 

to exchange and version the 

documents. Some documents are 

stored in members’ mailboxes 

Access is managed by the owner 

(at Company A). Extractions are 

made for the supplier. 

Common database to exchange and 

version documents. 

Extracted documents stored in the 

supplier members’ own database and 

mail box 

Web based platform (project portal) 

Databases 

Mailbox 

 

Exchange of 

knowledge 

Communicating orally and 

in writing 

Real time communication and meetings, emails and shared files to 

communicate knowledge 

Instant messaging, phone, 

face to face meetings, 

emails, file-sharing 

Phone, face to face 

meetings, emails, file-

sharing 

Knowledge 

translation 

Sensing the 

environment   

Standards available on the 

intranet 

At the beginning of the project, 

Company A sets up the context to the 

supplier through work contract 

Web based platform 

Wiki page 
 

Creation of 

common 

understanding 
 

Meetings and open space aim at avoiding misunderstanding and 

contradictions 

Face to face and spontaneous meeting for one part of 

supplier’s team; phone-calls and emails for the other 

part. 

Knowledge 

transformation 

Problem 

solving  

Through mistakes learning and simulation, supplier and Company A 

propose a joint solution and adjust the product specifications 
Virtual Mock-up (3D documents) 

Coordination 

Project 

management 

Planning 

Human resources 

management 

Investment management 

Based on the Global Development Process, gates and decision points are 

highlighted as well as the deliverable and risk management. 
Project management software 

Monitoring (dashboard and 

project review) 

Daily and weekly meetings and 

project review at stage gates. 

 

Agreements at decision point are 

stored in the specific database. 

Visual board to follow up project 

progress and planning 

Daily and weekly meetings and project 

review at stage gates. 

 

Face to face meetings, 

phone-calls. 

Web-based database 

 

White board with post-it 

Face to face meetings, 

phone-calls. 

 

Process 

management 

Setting up organizational 

measures, rules, objectives 

(Standardization) 

The Global Development Process 

sets up general rules and 

objectives. 

Internally, standards on the 

intranet. 

The Global Development Process is 

extracted for the supplier. 

Project management 

methodology, 

 

Intranet and wiki page 

Company A’s project 

management methodology 

Coordination by methods, 

tools and processes 

 

Mutual 

adjustment 
 

Punctual coordination meetings are necessary to the project success 

 

Request for adjustment (specification) by partners through the requirement 

management and emails 

Instant messaging, phone-

calls, face-to-face meetings 

Requirement management 

database, emails. 

Phone-calls, face-to-face 

meetings,  

Requirement management 

database, emails. 
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6.2.Company B 

 

Knowledge Transfer practices 

At the beginning of the supplier involvement, numbers of documents are exchanged to set 

up the contract and to explain Company B’s needs. Specifications, geometrical limits and 

constraints are defined by Company B and send via email or by post. Throughout the project, 

documents are often exchanged by mails and sometimes printed for meetings at the Company 

B’s or the supplier’s site.  

All technical documents to monitor the project’s history are stored internally in databases 

managed by the Company B’s design office and not shared with the supplier. 

To share 3D schemes of sub-systems between all partners, Company B uses FTP server. 

Several meetings (face-to-face or phone-calls) help share specifications, planning and 

simulation results among all, during which members exchange documents via file-sharing. 

 

Knowledge Translation practices 
Since the railway sector and the foundry field are quite low-tech, the context of working 

is well-known by both Company B and its supplier. Working in French also helps avoiding 

misunderstandings and mistakes (e.g. abbreviations). 

At the beginning of their collaboration, Company B sets up the context to the supplier 

and several meetings at the supplier or Company’s B site improve their common 

understanding of their capacities. 

 

Knowledge Transformation practices 

At first, Company B uses its experience and knowledge to lay out specifications. Then, 

the supplier is responsible for designing the product according to them, which requires his 

experience and knowledge as well. Since the technology is quite old, theoretical background 

is essential to calculate constraints and product size. In this black box situation, Company B 

needs the supplier to bring his theoretical and practical knowledge. This master thesis 

therefore views this knowledge transformation as both deductive and inductive approaches.  

After Company B validates the product design, the realisation phase aims at setting up 

the production design. In this phase, the supplier faces industrialization problems detected 

thanks to prototypes, 3D representations, and stability tests (e.g. ultrasound or radio). Those 

issues are tackled by the abduction approach with both supplier and customer adjustments.  

 

Coordination practices 

The project management is based on Company B’s procedures. It aims at defining the 

project’s objectives and then at identifying and tackling development risks. The collaboration 

contract sets up the interactions between Company B and the supplier. The “Communication 

Matrix”, based on Company B’s procedures, helps defining and monitoring interactions 

between the two partners. 

The process is monitored and the project maturity is evaluated during daily or weekly 

internal face-to-face meetings and project reviews. Similarly, weekly or monthly meetings 

(phone-calls or face-to-face at either place) are held with the supplier to report problems or 

request change in specification. 

Adjustments with supplier on specifications often occur by email, during punctual face-

to-face meetings or phone-call. During the industrialization phase, the joint cooperation of the 

supplier and Company B aims at fixing industrialization issues. 

 

The Table 7 sums up the boundary spanning practices and IT tools performed within 

Company B. 
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Table 7: Boundary spanning practice for Company B’s co-development project 

Functional 

area 
Activities Tasks 

Internal Boundary Spanning 

Practices 

Boundary Spanning Practices 

with the supplier 

IT tools used 

internally 

IT tools used with the 

supplier 

Knowledge 

transfer 

Codifying Authoring and publishing Documents are edited individually Edition software 

Storage and 

access 

Storing 

Managing access 

Database owned by Company B. 

Access is managed by the owner (at 

Company B).  

Printed extractions are made 

for the supplier. 

Electronic extractions sent by 

emails 

Web based platform 

(project portal) 
Paper based, mailbox 

Exchange of 

knowledge 

Communicating orally and 

in writing 

Meetings, phone-calls and emails to communicate knowledge with 

each other. 

Face-to-face meetings, phone-calls, emails, file-

sharing, FTP servers 

Knowledge 

translation 

Sensing the 

environment   
Standards available on the intranet. 

At the beginning of the project, 

Company B sets up the context 

to the supplier. 

Web based platform  

Creation of 

common 

understanding 
 

Meetings and common working language (French) aims at avoiding 

misunderstandings and contradictions 
Face-to-face meetings, phone call 

Knowledge 

transformation 

Problem 

solving  

Through mistakes learning and simulations, the supplier and Company 

B adjust product specifications. 
CAO software, 3D simulations 

Coordination 

Project 

management 

Planning 

Human resources 

management 

Investment management 

Based on Company B’s project management and risk management. 

Use of Communication Matrix 
Project management software 

Monitoring (dashboard and 

project review) 
Daily and weekly meetings and project review at stage gates. Face-to-face meetings, phone-calls. 

Process 

management 

Setting up organizational 

measures, rules, objectives 

(Standardization) Standards available on the intranet. 

Use of Communication Matrix 

Use of Company B’s 

Communication Matrix 

Project management 

methodology, 

Intranet  

Project management 

methodology 

 Coordination by methods, 

tools and processes 

Mutual 

adjustment 
 

Punctual coordination meetings are necessary to the project success. 

During the realization phase, industrialization adjustments are 

managed by both the supplier and Company B. 

Phone-calls, emails, face-to-face meetings 
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7. Cross-case analysis 

 

After having analyzed each case study, this master thesis will now conduct a cross-case 

analysis to pinpoint common practices within the new boundary spanning taxonomy. 

 

Knowledge transfer practices 
Throughout NPD, documents are created by members and shared within the organisation 

via different channels. Main deliverables are defined at the beginning of the project. Official, 

technical and agreement documents are stored in databases according to their topic and 

secured with access management. Some boundary objects are exchanged by emails or file-

sharing during meetings. Tacit and explicit knowledge is also shared orally during planned or 

spontaneous meetings (when teams are co-located) and through instant messaging internally. 

Most IT identified in the space/time matrix (Table 1) is used in both companies. However, 

neither uses shared editing software or specific CAIS (to search in patent database), due 

mostly to security issues. Since visio-conference is only available in one bookable room at 

both companies, it is barely used because it does not meet needs efficiently (e.g. daily 

communication). Moreover, small suppliers do not have the resources to implement such IT. 

Finally, printed documents are still widely used at meetings, on-site visits and through Post. 

 

Knowledge translation practices 
In both cases, the supplier has to adjust to the customer’s environment. The contract and 

preliminary meetings establish the project objectives and way of working. Throughout the 

project, meetings and project reviews are held to solve comprehension problems. 

Internally, companies’ standards are available, and are equally used at both companies (in 

Sweden and France). Consequently, both prefer to encourage clear communication to avoid 

misunderstandings during collaboration, rather than creating common procedures with their 

supplier. Therefore, no typical IT is used to neither sense nor create a common environment. 

 

Knowledge transformation practices 
Companies solve problems by using a combination of experience and theoretical 

background from both supplier and customer. Simulation and tests are necessary to fix 

problems thanks to virtual mock-up or CAO. In part 3.3, this master thesis classifies decision-

making under knowledge transformation. However, decision-making is more considered as a 

project output than as a collaborative activity by the case studies. Indeed, decisions are taken 

in a problem-solving situation, thus leading to the creation of new knowledge. Finally, 

deduction, induction and abduction depend on the level of supplier involvement. 

 

Coordination 
Project management procedures and tools are established and used in both cases based on 

the customer’s methods and backed by its IT. Deliverables, project reviews at milestones, 

meetings, etc., are clearly defined through standardized processes monitoring the project. 

In both case studies, mutual adjustments are essential to solve problems and fill in 

asymmetrical information. They are especially driven by real-time communication supported 

by synchronous IT and face-to-face meetings. In co-location settings (Company A), those 

adjustments are facilitated by inopportune and spontaneous meetings, while in distant relation 

(Company B) they are agreed upon during phone-calls. Asynchronous IT are also used but 

can be less efficient since partners cannot be sure their contacts have received their request. 

 

Based on these two cases, boundary spanning practices with the suppliers have been 

summarized in the Table 8.  
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Table 8: Boundary spanning practices in new product co-development project 

Functional area Activities Tasks Boundary Spanning Practices IT tools used 

Knowledge transfer 

Codifying Authoring and publishing Documents are edited individually Edition software 

Storage and access 
Storing 

Managing access  

Clear definition of deliverables but disordered way of storage in 

databases. 

Specific databases according to the type of documents and their 

users (customer or supplier). 

Access management is important for confidentiality and 

intellectual property rights 

Web based platform with access security 

Exchange of knowledge 
Communicating orally and in 

writing 

Real time communication and meetings, 

printed documents, emails and file-sharing to communicate 

knowledge with each other 

Instant messaging, phone-calls, face-to-

face meetings, emails, file-sharing, 

Knowledge 

translation 

Sensing the 

environment  

At the very beginning of the project, the customer sets up the 

context to the supplier 

Standards available on the intranet (customer) 

Web-based platform 

Wikipage 

Creation of common 

understanding  

Meetings aim at avoiding misunderstandings and contradictions 

Work language play an important role in common understanding 
 

Knowledge 

transformation 
Problem solving 

 

Through mistakes learning and simulation, supplier and customer 

propose a joint solution and adjust the product specification 

Combination of experience and theoretical background from 

supplier and customer 

Requirement management. 

Virtual Mock-up (3D documents) 

Coordination 

Project management 

Planning 

Human resources management 

Investment management 

Based on the customer’s project management procedures: gates 

and decision points are highlighted as well as deliverables and risk 

management. 

Project management software 

Monitoring (dashboard and 

project review) 
Regular meetings and project review at stage gates. Face-to-face and phone-calls. 

Process management 

Setting up organizational 

measures, rules, objectives 

(Standardization) 
The customer’s project management procedure sets up general 

rules and objectives to the project. 

Standards available on the intranet (customer) 

Project management methodology, 

Intranet and Wikipage 
Coordination by methods, tools 

and process 

Mutual adjustment  

Punctual coordination meetings are necessary to the project 

success 

Emails and phone-calls used to fill in the lack of information or 

solve misunderstandings. 

Instant messaging, phone-calls, face-to-

face meetings, 
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Discussion 

Through this cross case analysis, some considerations can be pointed out. 

 

First, both companies agree to the fact that co-location or at least supplier proximity 

minimizes misunderstanding risks and facilitate communication. Indeed, in gray box 

configuration, co-location is recommended to avoid misinterpretation and enhance creativity, 

while in black box co-location is not that necessary but can be a key success factor (Calvi & 

Le Dain, 2003). Moreover, when suppliers and customers share the same work language, 

confusion and misinterpretations are easily avoided. In Company A, the co-location of both 

project teams enables unplanned meetings and informal discussions about the project, to solve 

problems or even enhance creativity. However, this co-location was only decided after some 

communication difficulties and delays happened. 

In addition, this master thesis considers the co-located supplier’s team in Company A to 

be the boundary spanner, because it conveys information smoothly to other teams in different 

countries and thus prevents misinterpretations, which can be critical to the co-development. 

Conversely, in company B (black box), no partner is the boundary spanner because the 

delegation of the design only relies on correct customer specifications and punctual 

interactions. 

Moreover, co-located project teams minimize the incompatibility of IT systems. (Pawar & 

Sharifi, 2000) have shown that physical co-location is associated with high interaction 

between members, high chance to be creative and high degree of discretion. Similarly (Song, 

et al., 2007) assume that co-location combined with relevant IT uses strengthen the 

communication and collaboration. They add that co-location right from the beginning of a 

project ensures the creation of common understandings and sets up the trust which enables 

future communication through IT. That way, knowledge translation and transformation and 

mutual adjustments are more easily achieved. 

 

Second, intellectual property and confidentiality during the project can prevent IT uses, 

for instance for fear of a failing access management. (Tidd & Bessant, 2009) have shown that 

intellectual property matters in innovation management. It therefore matters for NPD success 

and affects corporate strategy. In both case studies, IT tools such as project portals have 

access monitoring systems to protect confidential documents. At Company A, some IT tools 

are forbidden for secrecy reasons (visio-conference on employees’ computers), and the local 

network is not fully open to the supplier. Furthermore, IT compatibility challenges 

confidentiality since partners need to share knowledge safely. IT incompatibility is frequent 

between Company B and its small suppliers, since the former do not have the resources to 

implement the former’s system. Finally, enterprise cultures sometimes do not match, which 

makes communication and knowledge sharing even more difficult. 
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Conclusion 

This master thesis has reviewed literature and derived a new boundary spanning 

taxonomy, divided into four main areas: knowledge transfer, translation, transformation and 

coordination. Those were next broken down into collaborative activities, to which 

corresponding IT tools were then linked. 

In a second part, these findings were confronted to two case studies of NPD with supplier 

involvement. The companies’ practices were first analyzed separately and then merged 

together to bring out common patterns. 

As the reader witnessed, those patterns do fit the new taxonomy, which means companies 

can already use this typology to assess and improve their collaborative activities and the IT 

tools supporting them. 

 

Nevertheless, as hinted at in the Discussion part, more research needs to be done in the 

field of boundary spanning for NPD with supplier involvement. 

First, the proposed taxonomy should be enriched by understanding the four dimensions of 

such projects. On the one hand, first the internal cooperation within the customer’s team and 

second its collaboration with the supplier matter: this master thesis’ time-span only allowed 

for those two types of practices to be analysed. On the other, first the internal cooperation 

within the supplier’s team and second its collaboration with the customer also needs to be 

studied. 

Second, if this taxonomy is to be made universal, there is a need to study whether it 

applies to other co-development projects such as service or e-business projects. 

All in all, by multiplying case studies in all major co-development sectors, researchers 

will be able to link more precisely and accurately the collaborative activities with the relevant 

IT tools, which will strengthen this taxonomy and bestow on it more legitimacy and 

relevance. 
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