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

product development 

 

Abstract 

Purpose - The purpose of this paper is to explore the dynamics of management and control in 

collaborations with suppliers of critical technology. 

Design/methodology/approach – Three collaborative product development projects at a 

system integrator in the Telecom industry were studied. The data was collected through 22 

semi-structured interviews and a workshop at the studied company and its suppliers.  

Findings – The paper shows that in situations of high dependence on suppliers of critical 

technologies, control may be pursued by complementing black box development with 

appropriate checks and balances in the collaboration, i.e. by using combinations of control 

mechanisms, disconnected development and joint problem solving, contracts and trust, and 

alignment efforts on project and strategic levels. Further, the paper demonstrates that this 

involves several trade-offs related to the advantages of increased monitoring and 

disadvantages of decreased levels of freedom for the supplier and consequently decreased 

prerequisites for supplier creativity.  

Research limitations/implications – The qualitative approach of the research limits 

generalizability. Our study is limited to three projects at one firm. 

Practical implications – Technological roadmaps can be used as an important tool to 

facilitate alignment with suppliers of critical technologies. Limited influence on project level 

can be supported by influencing the supplier on a strategic level. By collaborating on a 

strategic level, firms can gain alignment for future projects and diminish the need for direct 

project control within the projects. Long-term collaborations facilitate control in projects with 

powerful suppliers of critical technologies.  

Originality/value – While many studies suggest simplified responses to complex situations 

of supplier involvement in product development, this study provides insight into the complex 

responses to control suppliers of critical technologies.  

 

Key words New product development, Supplier involvement, Control, Goal alignment  

Paper type Case study 
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1 Introduction 

New product development (NPD) literature has shown that large firms increasingly tend to 

rely on external collaborations in product development (Hagedoorn and Schakenraad 1994; 

Hagedoorn 2002). Although many firms have a considerable internal knowledge base, 

advances in technology development and increasing product complexity are important driving 

forces to involve suppliers of complementary technologies in NPD (Grant and Baden-Fuller 

2004). A vast body of literature shows that supplier involvement in NPD is positively related 

to NPD performance (Johnsen 2009). However, much of this research is based on the 

involvement of manufacturing suppliers who complement the buying firm’s technology 

mainly with manufacturing knowledge. In contrast, this paper focuses specifically on 

suppliers of critical technologies, which have been  recognized as being important sources of 

innovation (Cuervo-Cazurra and Un 2010). By collaborating with these suppliers, firms can 

achieve not only incremental innovations, such as process improvements, but also radical 

innovations, by implementing new technology (Soosay et al. 2008). In this paper, these 

suppliers are referred to as technology suppliers.  In the relationships between buyers and 

technology suppliers, the buying firm is dependent on the supplier’s knowledge of a 

technology that is new to the buying firm. Consequently, the information between the buyer 

and the supplier is asymmetrically distributed (Mishra et al. 1998).  

It has been argued that the problems related to information asymmetry in cooperative 

relationships such as between buyers and suppliers can be studied using an agency perspective  

(1989). Buyer – supplier relationships represent an agency situation, where the principal (the 

buyer) normally has a desire to control the agent (the supplier). Recommendations in existing 

literature are often based on the buying firm being in control, or at least based on situations in 

which buying firms are able to gain control (Clark and Fujimoto 1991; Wasti and Liker 1999). 

In relationships with technology suppliers, the buying firms have limited knowledge of the 

new technologies provided by the suppliers, limited influence on and control over the detailed 

specifications, and often need to rely on black box development (Clark, 1989). At the same 

time, buying firms are highly dependent on technology suppliers, as they provide critical 

technologies. Buying firms are therefore inclined to control the activities of technology 

suppliers, but have limited possibilities to do so. This complicates the management of 

potential opportunistic behavior (cf. Grandori 2001), and suggests that collaboration cannot 

rely on mainly relational aspects such as trust and long-term relationships, which are stressed 

in the existing literature on supplier involvement in NPD (Hoegl and Wagner 2005; 

Lockström et al. 2010; Petersen et al. 2005). Until now, there has been limited insight into 

what buying firms can do to gain control in these situations. Therefore, the purpose of this 

paper is to refine existing theories on collaboration between suppliers and buyers in NPD by 

exploring the dynamics of control in buyer relationships with technology suppliers in NPD 

collaborations.   

2 Theoretical background 

NPD projects aim to generate new products, and can involve a number of contacts with 

external parties (Arranz and Fernández de Arroyabe 2006). Several benefits have been 

associated with the involvement of suppliers in NPD. These include lower costs, faster 



3 

 

introduction to the market (Chen et al. 2010; Labro 2006), access to new technology and 

access to knowledge (Ragatz et al. 1997b). It has also been shown that it is sometimes 

difficult to capitalize on these benefits in NPD projects (Wagner and Hoegl 2006). Some 

studies have even shown negative effects or no effect at all when suppliers are involved in 

NPD (Hartley et al. 1997; von Corswant and Tunälv 2002). A recent study showed that 

collaborations with suppliers did not in any way contribute to firms’ innovativeness (Su et al. 

2009).  Consequently, supplier involvement in NPD represents a complex situation.  

Agency theory has been proposed as a useful perspective from which to study the problems 

related to principle – agent structures (Eisenhardt 1989). Agency theory considers principal-

agent relationships where the principal delegates work to the agent. It has been argued that 

agency theory is most relevant in situations in which there is a substantial goal conflict, such 

as in buyer – supplier relationships, a degree of uncertainty in new product development 

situations, and situations in which the evaluation of behaviors is difficult due to a high degree 

of information asymmetry (Eisenhardt, 1989). Despite its potential, a recent review shows that 

there has been scarce use of agency theory in the supply chain literature (Fayezi et al. 2012). 

Agency problems involve issues such as goal alignment (Eisenhardt 1989), different forms of 

controlling the agent, through monitoring (Rijsdijk and van den Ende 2011), contracts, and 

trust (Blomqvist et al. 2005).  

Problems related to principal – agent structures are particularly prevalent when technology 

suppliers are involved. As these suppliers provide specialized or unique resources to a buying 

firm (Nair et al. 2011), and buying firms have only limited knowledge regarding these 

technologies, it is not always possible to control the activities of the suppliers. Buying firms 

may, however, be inclined to be in control as technology suppliers provide critical 

technologies to the NPD project. Gaining control in these situations can be a challenging task.  

Contracts are control mechanisms that can be used to increase control in inter-firm 

relationships. Contracts can be used to specify responsibilities, to limit the spreading of 

information, to agree on cost-sharing and on the specification of exclusivity periods and so on 

(Baldwin 2008). Contracts are a means of controlling the supplier and are easy to refer to if 

conflicts arise (Mayer and Teece 2008). As a complement to contracts, firms can develop trust 

as a mechanism for control (Arranz and Arroyabe 2011; Blomqvist et al. 2005; Gulati 1995; 

Poppo and Zenger 2002). One benefit of combining contracts and trust in buyer-supplier 

relationships is that opportunism can be better mitigated than when contract and trust are used 

separately (Liu et al. 2009). As for trust, it has been widely studied in buyer-supplier 

collaborations (Blomqvist et al. 2005; Bunduchi 2013; Hernández-Espallardo et al. 2010). 

Das and Teng (1998) argue that control and trust are not independent concepts. Typically, the 

level of trust in a relationship tends to vary with the control mechanisms that are used. 

Rijsdijk and van den Ende (2011) propose a classification of control mechanisms based on 

monitoring that can be used in collaborative buyer-supplier relationships in NPD: (i) output 

monitoring, (ii) process monitoring and (iii) socialization. When using output control, buying 

firms focus on monitoring and evaluating the desired outputs of the activities of the suppliers. 

In black box development, the output standards are often represented in the functional 

specifications. Generally, output monitoring is combined with a disconnected way of working, 

based on a clear task division between a buyer and a supplier (Lakemond et al. 2006), based 

on measuring the results of supplier activities in terms of delivery time, quality and product 
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functionality. In contrast, process monitoring does not specifically focus on the output, but 

rather on how this output is achieved. This involves monitoring the agent’s behavior and 

processes. Usually, this is achieved through a more integrated way of working (Lakemond et 

al. 2006). The monitoring of the behavior and processes of a supplier involves a cost. When 

costs of monitoring are high, an outcome-based monitoring is to be preferred, but where costs 

are acceptable, a behavior-based monitoring approach could be more efficient (Eisenhardt 

1989). In addition to output monitoring and process monitoring, monitoring through 

socialization has been emphasized. This socialization does not emphasize the activities or 

output, but represents a socialization process among individuals and orienting agents towards 

organizational goals (Aulakh and Gencturk 2000).  

It has been argued that more monitoring is not always better (Jacobides and Croson 2001) 

and does not necessarily increase the agent’s alignment with the principal’s goals (Tosi et al. 

1997). Moreover, close monitoring may have negative effects on an agent when it perceives a 

loss of independence and experiences distrust on the part of the principal (van der Valk and 

van Iwaarden 2011). In situations of high dependency on suppliers, these suppliers can easily 

mitigate a buying firm’s monitoring activities (Heide et al. 2007).  

In addition to contracts, trust and monitoring, goal alignment can work as an assurance 

against opportunism in buyer-supplier relationships (Jap 1999). By developing goal alignment 

in collaborative projects, firms can achieve compatible objectives even though the buying 

firm may have preferences that are not aligned with the supplier’s original preferences. On a 

project level, it is important to agree from the outset on the objectives of a collaborative 

project, so that firms can strive towards a shared goal. Several studies point to the importance 

of reaching alignment within the supply chain in NPD (Khan et al. 2012; Pero et al. 2010).  

It has been suggested that efforts on a strategic level can complement and facilitate the 

control of supplier activities on an NPD project level. Top management support has been 

found to be an important success factor in supplier involvement in NPD (Ragatz et al. 1997a), 

which can facilitate alignment of the firms’ interests on a strategic level (Johnsen et al. 2009). 

Technology roadmaps can be used as important tools to connect innovation strategies with 

sourcing strategies (Schiele 2010). They provide a long-term vision to help firms with 

strategic decisions (Phaal et al. 2004) and can be used as a tool for communicating technology, 

product and market perspectives. It is not uncommon for firms to use several types of 

technological roadmaps (Lee and Park 2005). In collaborative NPD, technology roadmaps can 

be shared between participating firms to show their long-term planning (Handfield and 

Lawson 2007; van Echtelt et al. 2008). Moreover, it has been demonstrated that a powerful 

buyer’s technology roadmap can influence the supplier’s technology roadmap (McIvor et al. 

2006). Some warrants are, however, necessary. Sharing knowledge through technology 

roadmaps may encourage opportunistic behavior which could lead to diminished trust in the 

collaboration (Petrick and Echols 2004).  

When possible, managers prefer to achieve control by having a dominant position in a joint 

decision-making process (Kim and Oh 2005). In collaborations with technology suppliers, 

however, buying firms may not necessarily have a dominant position. Consequently, they may 

pursue control in different ways, by making use of the project level as well as the strategic 

level. Contracts and monitoring in NPD can be regarded as project level control mechanisms, 

as they are usually related to specific NPD projects. Technology roadmaps concern long-term 
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perspectives on technology development and are consequently strategic control mechanisms. 

Trust and goal alignment can be established on a project as well as a strategic level between 

the decision makers at the respective firms. This is supported by studies that indicate that 

transfer of information facilitates the development of trust in the supply chain (Pérez and 

Sánchez 2001). Control may thus be pursued on different levels as well as through different 

mechanisms. This is summarized in figure 1, which provides an overview of the concepts 

used in this paper. 

 

 
Figure 1 Control on a project and strategic level 

 

3 Research Method 

High-tech industries operate at the cutting edge of technology development, which does not 

always reside in-house (Grant and Baden-Fuller 2004). Therefore, in order to study control in 

buyer-supplier relationships where suppliers are experts in a certain field of technology, a 

firm in the Telecom industry was selected. The Telecom industry is dynamic and highly 

competitive, and the pace of technology development is high. The firm in this study is the 

market leader in this industry and supplies complex systems and solutions to Telecom 

operators. The firm, which we refer to as Telefirm, has a long track record of technology and 

product development and has more than 30,000 patents. Sixteen new patents are applied for 

every day. The number of R&D employees amounts to approximately 20,000. Consequently, 

the firm has a very strong internal NPD capability. Despite this strong internal NPD capability, 

Telefirm has collaborated with suppliers in NPD for decades and has long experience of 

collaboration with suppliers. For this reason, the firm was chosen as a suitable illustration 

(Siggelkow 2007) of complex product development collaborations with powerful suppliers. 

Telefirm can be described as a large systems integrator which relies on complementary 

knowledge that resides at these specialized and technically capable suppliers.  

In the initial phase of the study, three meetings were conducted with Telefirm’s strategic 

management. In these meetings, the objective of this study and possible projects for 

investigation were discussed. The case selection was information-oriented (Flyvbjerg 2004) 
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and consequently information-rich cases (Patton 2002: 230) were selected. Projects were 

selected that were strategically important to Telefirm, in areas where the suppliers contributed 

with important complementary technology knowledge. Technologies that needed to be 

integrated were new to Telefirm and also, to some extent, to industry. In order to execute the 

projects, Telefirm relied heavily on external suppliers providing the technology. The projects 

thus represent a typical agency situation with information asymmetry as an important 

precedent for the inter-firm collaboration. In order to exclude the effects and benefits of long-

term relationships with suppliers, the projects selected were those in which Telefirm had 

many years of personal relationships with its suppliers, which it is argued is necessary for 

developing trust (Poppo and Zenger 2002). Therefore, only projects where the firms had 

collaborated for a longer period of time and had thus experienced a certain degree of 

alignment were included. To ensure that the cases had rich information, Telefirm and the 

research team actively participated in the sampling process which resulted in the selection of 

three projects.   

Data collection relied mainly on interviews, but additional secondary data was gathered 

from project documents, company policies, and general company and branch information. For 

each project, several key respondents were identified in order to include a variety of 

perspectives and allow for triangulation. Respondents were individuals who were directly 

involved in the projects. Hence, knowledgeable informants who view the phenomenon from 

diverse competencies were interviewed (Eisenhardt and Graebner 2007). Individuals with 

similar functional responsibilities were interviewed in all the projects. These included project 

managers, R&D managers, sourcing and supply managers, and strategic product managers. 

An interview guide was developed to allow flexibility and allow for follow-up questions to be 

asked in a semi-structured way.  

The majority of the interviews were conducted face-to-face. On the few occasions when 

this was not possible, interviews were conducted by telephone. In total, 22 interviews were 

conducted, with each interview lasting between 45 and 90 minutes. The interviews were 

conducted between November 2011 and May 2012. Ten individuals were interviewed In the 

Antenna project, six individuals were interviewed in the Converter project and there were six 

respondents in the Processor project. The studies of the Antenna and Processor projects are 

based on the views of both Telefirm and the suppliers. However, the Converter study relies 

only on the perespectives of Telefirm, as it was not possible to interview the supplier due to 

the fact that sensitive negotiations were being conducted between Telefirm and the supplier. 

All the interviews were recorded, transcribed and sent to the respondent for reviewing and 

possible clarification. 

The data analysis focused on core situations, such as problematic situations in the project. 

These were identified and interpreted. Furthermore, within-case analysis in detailed case 

descriptions were written in which the respondents’ views of important episodes were 

presented. The data was systematically structured and analysed. The analytical dimensions for 

our constructs, goal alignment and control, were developed from the literature and used in the 

analysis. Triangulation was ensured by using multiple sources of data, including people with 

different roles and who represented different functions, as well as, when possible, the 

supplier’s view. Furthermore, company documents were studied to confirm interview results. 

A chain of evidence was followed, and we provided Telefirm with case descriptions and 
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presented our findings at a workshop where seven individuals from Telefirm participated. 

During the workshop, we had the opportunity to discuss and validate our interpretation of the 

projects. With regard to external validity, we used replication for the sampling of respondents. 

Finally, we studied relevant literature and searched the literature for additional explanations. 

We used case study protocols and a case study database (Yin 2009) to ensure reliability. The 

database contains the raw data as well as the transcripts, structured analyses and case write-

ups. For each of our constructs, we identified a number of dimensions that helped to explain 

the constructs.  For example, regarding goal alignment, we investigated the firms’ desire to 

cooperate, the length of the relationships, attempts to align goals, how problems were solved 

and which were the conflicts of interests. These dimensions were compared in the cross-case 

analysis. 

4 The three cases 

Telefirm is a world-leading high-technology telecom company with more than 100,000 

employees world-wide. In the dynamic and rapidly changing Telecom industry, innovation is 

important. The three NPD projects represent collaborations with external suppliers, who 

contribute with technology expertise to the development of a new system or component in the 

projects. These suppliers are trusted to develop their parts based on functional performance 

requirements from Telefirm, similar to black box development (Clark 1989). Consequently, 

the collaboration was based on a task division which allowed each firm to concentrate 

primarily on certain specified and disconnected tasks in the development (cf. Lakemond et al. 

2006). However, some aspects in the development could be characterized as joint and 

integrated problem solving. 

The Antenna project focuses on developing a completely new product, i.e. an antenna, on a 

system level, while the other two cases concerned the development of a new generation of 

components: a converter and a processor. The supplier in the Antenna project is here referred 

to as Supplier 1. In the Converter project, two competing suppliers were involved; they are 

referred to here as Supplier 2 and Supplier 3, while the supplier in the Processor project is 

called Supplier 4. Different project teams and individuals at Telefirm were involved in the 

projects, but had similar responsibilities. Key data on the firms involved in the cases is shown 

in Table 1. As can be seen in Table 1, the suppliers have a relatively high R&D expenditure, 

which supports the argument that they are suppliers who provide new technology to the NPD 

projects.  

 

Table 1 Key data of Telefirm and its suppliers (from 2012). 

 Telefirm Supplier 1 Supplier 2 Supplier 3 Supplier 4 

No. of employees 104,500 6,700 34,600 9,200 82,500 

Sales M EUR 25,213 1,323 11,515 2,270 41,000 

R&D spending as % of 

revenue 

13% 10% 14% 17% 15% 

Previous generations 

of NPD involving the 

supplier 

N.A 0 4 4 2 

Project duration N.A 2 years 2 years 2 years 2 years 
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In all three projects, Telefirm used contractual agreements with the suppliers. The contractual 

information is displayed in Table 2. Non-Disclosure Agreements (NDA) or Confidential 

Agreements (CA) refer to contracts between two firms that outline confidential material, 

knowledge, or information that the firms wish to share but to which at the same time they 

wish to restrict access by third parties. In addition, Intellectual Property (IP) rights refer to 

situations where Telefirm was open with information that was patented. In this study, a 

Development Agreement is an agreement (contract) regarding cooperation and a division of 

responsibilities between the firms involved in the NPD process. Finally, by Purchasing 

Agreement (PA) we mean a legal document that outlines the terms and conditions connected 

with a transaction of the developed item.  

To ensure that technology and sensitive information would not be spread beyond the 

project team, the firms used NDAs and CAs, and relied on IP. Even though the firms used 

contracts, trust was identified as an important factor in order for the NPD to make progress. 

The senior vice president at one of the suppliers explained how the development started: “The 

key factor was trust. We could have blocked each other, as we had huge portfolios on each 

side to build upon. But we decided to start the collaboration with a hand shake.” Once the 

collaboration had been initiated, the negotiation of contractual agreements started. 

 

Table 2 Contractual information. 

 Antenna project Converter project Processor project 

NDA, CA Yes Yes Yes 

Relying on IP Yes Yes Yes 

Development agreement Yes, developed from general 

PA 

No  No 

 

Purchasing agreements Yes Yes, mainly price 

negotiations 

Yes, mainly price 

negotiations 

 

 

4.1 Antenna Project 

This collaborative NPD project concerned an innovative product that combined two existing 

technologies, radio and antenna, and the goal was to merge them into one product. Hence, it 

was a new concept that is new to the firms and to the industry. The product is intended for the 

mobile operator market and has the benefits of lower power consumption and faster 

installation time, and can also introduce new technologies and frequency bands. This product 

was designed to handle the increasing demands on the mobile broadband, with regard to both 

speed and coverage from mobile users. In the design phase, the firms held workshops for two 

days every second week in which ten individuals participated, five from each firm. As the 

project progressed, the project team continued to meet every four to six weeks. Challenges, 

such as those related to organization, administration, market or time, were shared between the 

firms.  

In order to better understand the other party, the firms presented and discussed their 

technology roadmaps with each other. The roadmaps contained information about the firms’ 

outlook on future technologies and market expectations. The R&D manager at the supplier 

explained how the technological roadmaps facilitated the collaboration: “We realized that 

http://en.wikipedia.org/wiki/Contract
http://en.wikipedia.org/wiki/Party_(law)
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Supplier 1 and Telefirm had a shared view on strategy and on R&D along with our 

technology roadmaps.” The project was prioritized at both firms and even though the 

commercialization of the product had not started, discussions about the next generation were 

already underway.  

The development agreement was based on a general purchasing agreement between the 

firms. This contract was a means for Telefirm to have control over the development activities 

of the supplier. The buying firm’s sourcing manager pointed out: “From my point of view, we 

don’t let go of the control. We enhance it in contracts and are much tougher than when we 

simply buy a product. In that way it’s a better control, but can we trust them?” It was 

important for Telefirm to have a close collaboration and to work in an integrated manner, in 

order to gain insight into the supplier’s development. By having transparency, it was possible 

to create a contract that would push the supplier to perform at a specific level. According to 

the supplier’s manager, however, the contract was not sufficient to gain control in the project. 

The trust that existed between the firms was more important: “To be honest, this couldn’t 

work if we only tried to rely on the contract.” Consequently, the projects relied on both 

contracts and trust, and trust was especially important at the beginning of the collaboration in 

combination with confidentiality agreements. A development agreement was not formulated 

until a later stage in the project.  

4.2 Converter Project 

The Converter project was part of the development of Telefirm’s 5th generation of a radio 

base platform. One of the critical components in this platform is the analog-digital converter. 

This device converts analog input to digital output and sets the bandwidth of the receiver. The 

goal was to create a converter that has both improved capacity and an improved cost structure 

in comparison with the previous generation. For each new generation, Telefirm makes a 

tentative specification of requirements which is sent to Supplier 2 and Supplier 3. For this 

particular product, the suppliers were eager to participate in NPD with Telefirm, which is the 

market leader in the industry. Control took place through monitoring the activities of the 

suppliers. Meetings took place about once a month. In addition, there were weekly telephone 

calls to see how far the suppliers had progressed. The development was clearly divided 

between Telefirm and its suppliers, and the organizations were separated. The two suppliers 

shared the total volume of converters to Telefirm. However, the supplier who had the best 

overall solution was selected to deliver a larger part of that volume. The outcome of the 

project was that both suppliers managed to create converters according to Telefirm’s 

performance requirements. 

The supplier collaborations had a long-term perspective, as the next generation of the 

product is being conceptualized before the previous generation has been completed. The firms 

have their technology roadmaps as tools for when they describe their view of the future of the 

technology development. The suppliers shared their roadmaps with Telefirm, who in turn 

provided the suppliers with insight into its own technology roadmap. The firms also discussed 

technology development in the short term, as the suppliers continuously update Telefirm on 

their technology progress. Telefirm did not disclose all the details of its technology roadmap 

with the suppliers. In particular, Telefirm was restrictive in sharing system knowledge with 

the suppliers. This was explained by one of Telefirm’s managers as: “We don’t want to reveal 
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our systems to a supplier. That’s how spies put together a puzzle, so it’s up to us to give them 

as few pieces as possible.” Some problems have arisen in situations when the supplier wanted 

to know more than was necessary. As one manager at Telefirm explained: “They ask all types 

of questions; they ask us ‘why do you want a double in and output?’ That’s our business; you 

don’t need to know the benefit of that. We had those relationship problems for a while.” 

Telefirm experienced that these types of questions emerged specifically when the supplier’s 

system engineers were at the meetings with Telefirm. Telefirm handled this by allowing only 

those engineers whose work was directly related to the component, and not the supplier’s 

system engineers, to take part in these meetings.  

In the Converter project, there are no development agreements between the firms. Instead, 

Telefirm and the suppliers relied on confidentiality agreements and protection by patents. In 

general, the development consists of Telefirm providing performance requirements to the 

suppliers and then following up on the progress that they make. As described by Telefirm’s 

R&D manager: “We contact the supplier and then take the role of monitoring what’s going 

on.”  Despite Telefirm’s limited role in monitoring, the suppliers tended to follow Telefirm’s 

suggestions to the letter, and thereby strengthen Telefirm’s control. This could be a challenge 

for Telefirm, as one manager explained: “They listen a lot to us and that way they might take 

the wrong track. They often do exactly what we tell them to and then they choose that solution 

even if there might be a better one. They choose the track we have pointed to and don’t look 

at other options.” Hence, there may be additional technical solutions that the suppliers do not 

investigate.     

4.3 Processor Project 

Telefirm relies on its own unique computer platform, where one critical component is the 

processor which is supplied by Supplier 4. The platforms are delivered to several of 

Telefirm’s internal subsidiaries, which have different demands on these computers. 

Requirements include aspects of capacity, size, encryption and cost. For Telefirm, the goal is 

that the processor has all the desired features. For Supplier 4, the goal was to gain feedback on 

the processor from Telefirm in order to improve it before it becomes available on the market.  

The dialog with Supplier 4 mainly took place by telephone and email between one 

development engineer at Telefirm and one contact person at the supplier. This contact person 

forwarded technical issues to other development engineers within the supplier’s organization. 

There were weekly telephone calls between these two individuals in which the 

communication was of a technical nature and problem reports were presented. When there 

were major technical issues, Telefirm’s R&D engineers went to the supplier for a few days of 

problem solving. Commercial issues were handled outside the NPD project team. The key 

account manager at the supplier and the purchaser at Telefirm met to discuss contracts and 

prices. The supplier was trusted to develop the processor and the organizations were separated 

in the NPD project. The outcome of the project was a processor which contained several, but 

not all, of Telefirm’s desired features.  

Both Telefirm and Supplier 4 are very competitive in their respective industries, but 

Telefirm is not one of the major customers of the supplier. However, the collaboration 

between the firms stretched further than the NPD project. The firms had technology exchange 

discussions where they discussed how the technology might evolve over a ten-year period. In 
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this forum, the technology roadmaps were important tools for demonstrating the firms’ long-

term commitment to different technologies. Even if product development is important, one 

manager at the supplier described how the strategic forums are more important: “We do big 

business with Telefirm, but Supplier 4 will not go under if we lose that deal. But the strategic 

value of collaborating with Telefirm is far more important.” The strategic collaboration is 

called the Technology Alignment Program and consists of top technical managers from both 

firms.  

The collaboration between the firms was limited. As Telefirm’s project manager expressed: 

“Supplier 4 provides us with a design that we can test early. There is a lot of debugging, the 

collaboration really isn’t more than that.” Despite the limited collaboration and limited 

opportunities for Telefirm to have insight into the work of Supplier 4, the supplier found that 

it was important to maintain open communication with Telefirm. A manager at the supplier 

described problem solving as follows: “It’s important to have a process where the customer is 

close so we can tell them what is happening and what we are doing to solve it.” Consequently, 

although it was expressed that a high degree of communication was desirable, the project 

seemed to rely on limited information sharing.  

5 Analysis and Discussion 

5.1 Having Control of the Product Development 

In contrast to alignment, control, in terms of monitoring and the use of contracts, was mainly 

a concern on the project level. The role of trust as a control mechanism was used both on 

project level and strategic level, and was found to be important for the long-term collaboration 

and agreement on future projects. All the suppliers in the study provided expertise to the 

projects and were trusted to develop specific parts. These parts were critical for the final 

product and made a significant contribution to the functionality of Telefirm’s customer 

offering. There is a situation of information asymmetry as Telefirm lacks specific knowledge 

of the components and technologies developed. The development could be characterized as 

black box development based on functional performance requirements. Hence, although there 

was a high degree of dependence, there were limited prerequisites for Telefirm to achieve 

process control.  

Our study highlights three difficulties related to process control: control and monitoring 

ability, control and trust, and control and creativity. The first difficulty concerns the balance 

between gaining monitoring abilities without actually controlling the supplier. According to 

theory (Rijsdijk and van den Ende 2011), process control is usually preferred when there is 

collaboration between the supplier and buyer and the monitoring ability is high since 

behaviors and mechanisms are monitored and evaluated. This was demonstrated in our 

projects through transparency, visibility, monitoring what was going on and discussions. 

Monitoring ability was an important factor that influenced Telefirm’s possible options for 

controlling the projects. In the projects studied, the monitoring ability varied. Supplier control 

through monitoring was more easily accomplished in the Antenna and the Converter projects 

than in the Processor project due to the frequency of meetings and to the fact that some 

problems were solved jointly. In the Converter project, Telefirm requested insight into the 

supplying firm, but at the same time knew that the supplier was capable of running its own 
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development. Hence, visibility to be able to design a contract that would push the supplier to 

perform its best while at the same time allowing that supplier the freedom to do what it does 

better became a matter of balance.   

The second balance evolved around the fear of knowledge spillovers. Through monitoring 

by participating at meetings, Telefirm wanted to control what was going on in the supplier’s 

part of the project. However, involving themselves in the suppliers’ development also carries 

the risk that the buying firm reveals more about its systems than was originally intended. 

Hence, as described previously in the literature (Das and Teng 1998), Telefirm needed to find 

a balance between control and trust. As in social and clan control, Telefirm employed 

monitoring in combination with trust. Telefirm trusted Supplier 2 and Supplier 3 despite their 

concern about spies. Monitoring and trust can be used as complementary mechanisms to 

control collaborations (Arranz and Arroyabe 2011; Blomqvist et al. 2005; Gulati 1995; Poppo 

and Zenger 2002). The third balance concerned creativity. Control, particularly in the 

Converter project, was believed to have hampered the suppliers’ creativity in trying different 

technologies to implement into the development. Research suggests that limiting information 

hampers product innovation and creativity (Carson 2007). Another mechanism that limited 

creativity was the usage of contracts, as some aspects were specified in the contracts and thus 

limited the suppliers’ options.  

In the Antenna project, Telefirm implemented tougher contracts, but the contract in itself 

was not sufficient to control Supplier 1. The limitations of contracts were confirmed in all 

three projects studied. Since contracts were not sufficient to control the suppliers, Telefirm 

used trust as a complement to contracts. This is in line with previous research that has argued 

that contracts and relational mechanisms (norms and trust) complement each other in R&D 

collaborations (Arranz and Arroyabe 2011; Gulati 1995; Liu et al. 2009). However, in the 

collaborative projects, contracts were necessary to enable technical information to be shared 

within the project. NDA and protection through IP allowed for sensitive technology to be 

discussed, and thus better designs could be made and problems solved more easily. Table 3 

shows a summary of our findings from the three case studies. 

 

Table 3 Findings 

 Considerations on 

project level 

Considerations on 

strategic level 

Interaction: project and 

strategic level 

Monitoring x   

Contracts x   

Technological roadmapping x x x 

Goal alignment x x x 

Trust x x x 

 

5.2 Reaching Goal Alignment in the Product Development 

Previous research has shown that rich prior experience of buying firms results in greater 

exposure to various possible integrations with different partners (Wang 2011). By building 

long-term relationships with key suppliers, firms’ capabilities can be aligned not only on a 

project level but also on a strategic level, facilitating future projects (van Echtelt et al. 2008). 

Similar evidence was found in our study, during which future technology developments were 
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discussed with the suppliers. In particular, the results show that project and strategic level 

controls are intertwined in collaborations with technologically capable suppliers and 

situations of information asymmetry. Technology roadmaps were used as a strategic tool to 

enable the firms to understand the future direction of each other’s development, and as an 

operational tool at project level. Technological roadmaps were not only used for sharing 

information and gaining control, but also for achieving future technology alignment. Previous 

studies have also suggested that benefits can be captured when technology roadmaps are 

aligned with suppliers (McDermott and Handfield 2000; van Echtelt et al. 2008). This can be 

difficult and may take years to achieve (van Echtelt et al. 2008). We show that this technology 

alignment is supported by a process of close collaboration in NPD projects. In the Antenna 

project and the Converter project, a disconnected way of working was complemented by 

regular joint problem solving and discussions about the next generation of the products 

developed. The necessity of, but also the opportunities for, technology alignment was highly 

dependent on the length of the relationships. Long-term relationships allowed the firms to 

gradually reach a higher degree of goal alignment, not only in the actual NPD project, but also 

for future generation of developments of the products under study.  

The situation in the Processor project was somewhat different. In this project, there was 

limited goal alignment and, for the most part, Supplier 4 controlled the development of the 

component. Supplier 4 is very dominant on the market and does not allow Telefirm to 

influence its development. However, the firms have reached goal alignment on a strategic 

level through a joint Technology Alignment Program where top management from the 

Telefirm and Supplier 4 meet and discuss future directions of the technology development. 

These discussions do not involve discussions about the on-going project, but cover many 

technologies and products. The forum is used to discuss the development of the industry as a 

whole. In fact, Telefirm had limited opportunities to influence the development of the 

component during the NPD project. However, technology roadmaps were used to share 

information on a strategic level. Hence, there was limited collaboration and goal alignment on 

a project level. Instead, alignment was aimed for on a strategic level based on a longer-term 

perspective. Consequently, our findings extend previous findings on aspects of long-term and 

short-term collaboration (van Echtelt et al. 2008) by showing the importance of strategic 

alignment for achieving project alignment between firms and demonstrating the role of 

technology roadmaps in the alignment process.  

Figure 2 illustrates our findings of the use of different mechanisms on strategic and project 

level. It is clear that complementary mechanisms are necessary when collaborating with 

suppliers of critical technologies in NPD. On strategic level, the control mechanisms are 

essentially limited to trust, as other control mechanisms, such as contracts, are difficult to 

formulate and implement under these circumstances of complexities and technological 

uncertainties. In addition, technology roadmaps are used on strategic level in order to 

communicate future needs and align goals. On project level, different forms of monitoring, 

such as output and process control, can be implemented depending on the level of integration 

in the projects. Contracts, including IP rights and NDAs, are used to enable knowledge 

sharing. Here, trust is needed as a complementary control mechanism. As has been discussed, 

technology roadmaps are used on project level in order to reach goal alignment. However, this 

alignment is more efficient in a long-term collaboration.         
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Figure 2 Illustration of control and goal alignment on strategic and project level 

 

6 Conclusions 

Our results show that the collaboration with suppliers of critical technologies in NPD projects 

represents a complex situation of simultaneous high dependency, information asymmetry and 

consequentially limited possibilities to achieve control.  

Previous studies have described black box development as situations in which buying firms 

provide functional performance specification to suppliers (Clark 1989; Petersen et al. 2005). 

These situations have been connected to limited product system task dependencies and a 

disconnected way of working (Lakemond et al. 2006). Accordingly, recommendations to 

manage these collaboration are based on output monitoring rather than process monitoring 

(Rijsdijk and van den Ende 2011). In contrast, our cases of collaboration with suppliers of 

critical technology represent a high degree of dependency in terms of product functionality 

and adherence to time schedules, and seem to require appropriate checks and balances in the 

collaboration with suppliers. In pursuit of control, firms may complement output control with 

process control, use black box and disconnected development in combination with regular 

joint problem solving, use contracts and trust simultaneously, and perform alignment efforts 

on project as well as on strategic levels. In addition, the study points to the importance of 

technological roadmaps as a mechanism not only on a strategic level but also on project level 

(cf. van Echtelt et al. 2008).  

In the pursuit of control, firms need to consider several possible dilemmas. First, the use of 

process monitoring can increase control, but too much monitoring can limit the supplier’s 

level of freedom. The study shows that process monitoring can influence creativity, where our 

finding is supported by previous studies (Carson 2007). Second, control needs to be balanced 

with trust, an important prerequisite in all three projects in our study and also supported by 

evidence in previous research (Blomqvist et al. 2005).  

The study points to several managerial implications for firms that need to collaborate with 

technology suppliers. First, on a project level, firms need to consider a combination of 

contracts, trust, monitoring, and goal alignment through the use of technology roadmaps in 

order to gain control over the suppliers’ activities. Output monitoring can be complemented 
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by process monitoring, but too much process monitoring can constrain the creativity output of 

the supplier. Second, in situations of high degrees of asymmetry, it may be difficult to gain 

control only through project level mechanisms. In these situations, strategic level control 

mechanisms can be a useful, and sometimes the only, way to increase control over the 

supplier’s activities.  

While previous studies have indicated the complementarity contracts and trust (Poppo and 

Zenger 2002), this study indicates the use of multi-level control mechanisms, and the 

importance of strategic control mechanisms when project control is difficult to achieve. The 

dynamic interplay between several different control mechanisms on project and strategic 

levels warrants further research.  
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