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CHAPTER 1 

1. Introduction 

New product development (NPD) projects are extremely challenging for manufacturers given 

the decreasing product life cycles, accelerating technological developments, and rising market 

dynamics and complexity. To master and exploit these challenges, manufacturers are 

increasingly involving external stakeholders in NPD, such as customers, suppliers, and 

competitors. While many researchers investigated the benefits of collaborative NPD and proved 

that joint NPD helps manufacturers reduce development costs and cycle times, and increase 

new product advantage and quality, scarce research exists on how to manage and control 

collaborative NPD to truly attain the expected benefits. Therefore, this dissertation presents 

three studies on how to successfully control NPD collaborations with a customer, supplier, and 

competitor respectively. Before introducing the three studies, this chapter discusses the context 

of collaborative NPD along with the purposes and types of management control in customer-, 

supplier-, and competitor-involving NPD projects. The chapter closes with a brief overview of 

the dissertation’s contributions. 

  



2  CHAPTER 1 

1.1. Introduction 

In the realm of practice, manufacturers have frequently engaged in collaborative new 

product development (NPD). Chaparral Steel, Cisco, Microsoft, and SAP, for instance, 

constantly ask industrial customers to join their development teams (Nambisan, 2002). 

Xerox, Motorola, General Electric and Ford integrate suppliers in their NPD projects 

(Kalwani and Narayandas, 1995). Some manufacturers, such as Philips and Sony along with 

NEC and Siemens, even team up with competitors for developing new products (Luo, 2007). 

Today, the trend of collaborative NPD is still growing, which is not surprising as 

collaborating with external stakeholders allows manufacturers to create more value in a 

shorter period of time compared with having to execute all the development activities alone 

(Das and Kumar, 2011).  

In this dissertation, collaborative NPD is approached from a resource-based perspective, 

which considers NPD collaborations as “a strategy used to access another firm’s resources for 

the purpose of garnering otherwise unavailable competitive advantages and values to the 

firm” (Das and Teng, 2000, p.36). Das and Teng (2000) classify resources in two broad 

categories: property-based resources such as financial capital, physical resources, and human 

resources; and knowledge-based resources such as tacit know-how, skills, and technical 

systems. NPD collaborations mainly focus on obtaining knowledge-based resources to create 

new innovative products. Resources in this dissertation therefore refer to knowledge-based 

resources.   

Collaborative NPD may contain a vertical and horizontal dimension. With vertical NPD 

collaborations, manufacturers aim to create value by involving a supply chain member that 

holds rather unique resources (Belderbos, Gilsing and Lokshin, 2012). Manufacturers 

involve an industrial customer to get “sticky” market and need-related information, thereby 

hoping to improve new product success (Fang, Palmatier and Evans, 2008) and pool 

resources with a specialized supplier with the intention to focus more on own competences 

and to reduce development costs, enhance product quality, gain flexibility, and speed up the 

overall development process (Chung and Kim, 2003). With horizontal NPD collaborations, 

manufacturers engage a competitor with relatively similar resources (Belderbos et al., 2011). 

This kind of collaboration facilitates innovation, risk sharing, resource allocation, external 

knowledge acquisition, and new market and technology access (Oke and Idiagbon-Oke, 

2010). 
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Evidently, manufacturers can greatly profit from NPD collaborations, however, studies have 

also shown that a lot of collaborative efforts don’t provide the envisioned benefits (Kale and 

Singh, 2009). On that account, researchers have grown interest in the management of inter-

organizational relationships. Proper partner selection and appropriate collaboration setups 

have been argued as being the foundation for relationship success (Kale and Singh, 2009). 

However, managing collaborative NPD is not simply a matter of making the right decisions 

in terms of partner selection and contract negotiation (Callahan and MacKenzie, 1999). For 

NPD collaborations to be successful, managers must also know how to control the partners’ 

behavior towards the achievement of collaborative goals (Flamholtz, 1996). Researchers have 

typically focused on management control practices within one single organization though 

(Anderson and Dekker, 2005). It is only recently that researchers focus on the use of 

management controls in an inter-organizational setting (Vosselman and Van der Meer-

Kooistra, 2006). Nevertheless, the context of NPD collaborations (Davila, 2000; Emden, 

Calantone and Droge, 2006), let alone horizontal NPD collaborations (Gnyawali and Park, 

2011), have rarely come to the attention of inter-organizational control studies. For that 

reason, the present dissertation’s objective is to identify successful management control 

practices for both vertical and horizontal NPD collaborations. To this end, the manufacturer’s 

perspective is adopted. This means that the focus is on how the manufacturer may 

successfully manage and control NPD projects in which an industrial customer, supplier, or 

competitor participates.  

The research question of this dissertation can thus be formulated as: “What management 

control practices help manufacturers achieve successful vertical customer- and supplier-

involving, and horizontal competitor-involving NPD collaborations?”   

1.2.  Management control in collaborative NPD 

Management control is a process of regulation and monitoring for the fulfillment of plans 

and goals (Caglio and Ditillo, 2008). Looking at collaborative NPD from a resource-based 

perspective, the purpose of management control is twofold. The first purpose is to coordinate 

activities and ensure satisfactory NPD project performance. NPD collaborations, in the 

current research, encompass two partners, being either supply chain members or 

competitors, which pool and integrate their resources during NPD projects and, in so doing, 

carry out highly interdependent activities. These mutually dependent activities subsequently 

need to be coordinated across the partners’ boundaries to ensure a fit between their points of 
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contact (Dekker, 2004). The second purpose of management control in collaborative NPD is 

to encourage cooperative behavior (Caglio and Ditillo, 2008). This second purpose seems to 

be especially important in horizontal NPD collaborations with a competitor. Contrary to 

partners in vertical NPD collaborations, partners in horizontal NPD collaborations combine 

rather similar resources (Belderbos et al., 2012), which often leads to great learning 

opportunities (Park and Ungson, 2001) that may have major competitive consequences 

(Knudsen, 2007). That is, competing partners are inherently driven to attain their own goals 

by, for instance, misappropriating resources or free-riding, which may go at the expense of 

attaining collaborative goals. As a result, particularly partners in horizontal NPD 

collaborations should be encouraged to cooperatively realize mutually beneficial outcomes. 

The two purposes of control in collaborative NPD, i.e., coordination and cooperation, can be 

achieved by two alternative modes of control: formal and informal control. Formal control 

captures explicitly codified rules, goals, operating procedures, and regulations that specify 

desirable patterns of behavior (Das and Teng, 1998). Three types of formal control 

mechanisms exist: input, process, and output controls. Input controls take measurable 

actions prior to the implementation of development activities (Jaworski, 1988). By 

anticipating resources, such as knowledge and skills, input controls prevent performance 

problems that might be difficult to restore when the development activities have already been 

started (Cardinal, 2001). Input controls also help to socialize partners to ensure they 

understand and internalize the values and goals of the collaboration, which stimulates the 

partners to act in the interest of the collaboration (Snell and Youndt, 1995). Process controls 

specify and monitor ongoing activities and behaviors and regulate how work gets done 

(Jaworski, 1988). Continuously monitoring behavior and procedures secures greater 

efficiencies in the execution of development activities (Bello and Gilliland, 1997) and 

mitigates opportunistic, uncooperative behavior by increasing the likelihood that such 

behavior is identified and dealt with in a timely manner (Fryxell, Dooley and Vryza, 2002). 

Finally, output controls set, monitor, and evaluate performance goals for product developers 

to attain (Jaworski, 1988). Controlling development outcomes ensures that development 

efforts are focused on realizing important outcomes and diminishes the propensity to avoid 

responsibilities (Bello and Gilliland, 1997). In contrast to formal control, informal control 

includes unwritten policies and is often an artifact of cultural aspects (Langfield-Smith, 

1997). It relies on the establishment of norms and values and the internalization of goals 

(Das and Teng, 2001). As such, informal control allows developers to respond quickly to 
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situations in a manner that is consistent with the internalized goals (Aulakh, Kotabe and 

Sahay, 1996) and encourages them to realize shared goals (Caglio and Ditillo, 2008). Note 

that, compared to formal control, informal control is relatively inexpensive to apply as it 

lacks the costs related to writing, monitoring, and enforcing rules, procedures, and policies 

(e.g., Dyer and Chu, 2003). 

In light of the two purposes of management control in collaborative NPD, which relevance 

depends on whether it concerns vertical NPD collaborations with a customer or supplier, or 

horizontal NPD collaborations with a competitor, three studies are conducted to serve the 

research objective. As shown in Table 1.1., study 1 and 2 focus on management control 

practices in vertical customer- and supplier-involving NPD projects with control directed at 

coordinating interdependent activities. Study 3 focuses on the success of the different types 

of control in horizontal competitor-involving NPD projects while considering both the 

coordination and cooperation purpose of management control. 

Table 1.1. Management control in collaborative NPD: Three studies 

  Collaborative NPD 

  Vertical Horizontal 

  Customer Supplier Competitor 

Control 
Purpose 

Coordination Study 1 Study 2 
Study 3 

Cooperation  

1.3. Management control for successful collaborative NPD: The three studies 

1.3.1. Study 1: Controlling vertical customer-involving NPD collaborations  

Study 1 aims to identify successful management control practices for collaborative NPD 

projects with an industrial customer. Specifically, the study’s objective is to investigate 

whether the use of formal control by a customer stimulates customer participation in NPD, 

which then increases the project’s success.  

Customer participation has been said to be key for new product success (Athaide and Klink, 

2009; Heide and Miner, 1992; Terwiesch and Loch, 1999) since the customer holds critical 

inputs necessary to develop and market new products that better meet customer needs 

(Bogers, Afuah and Bastian, 2010). Yet, even when a customer approves to participate in 

NPD, it seems hard for the manufacturer to create successful products. Customers often find 
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it difficult to describe their needs (Terwiesch and Loch, 2004) or express ideas and values 

that differ from those of the manufacturer (Das and Teng, 1998; Vlaar, Van den Bosch and 

Volberda, 2006). Moreover, customers often doubt about the manufacturer’s ability to timely 

develop a satisfying product against a fair price (Das and Teng, 2001). By means of formal 

control, the participating customer can correct development activities when the 

manufacturer has misinterpreted desires as well as assure that the manufacturer will 

eventually deliver a product that meets expectations (Das and Teng, 1998). Prior researchers 

have not yet investigated the impact of allowing a customer to use formal control though.  

To accomplish the objective, Study 1 uses survey-based and accounting data on 63 

collaborative NPD projects between a plastics manufacturer and its industrial customers. 

Since surveys cannot confidently establish relationship causality, an additional, scenario-

based experiment is conducted amongst 108 practitioners from an innovation hotspot in the 

Netherlands to assure that the use of formal control causes an increase in customer 

participation and not the other way around (Holland, 1986). The experiment used a 2 x 2 

between-subject design with low or high levels of formal control and interdependence.  

1.3.2. Study 2: Controlling vertical supplier-involving NPD collaborations  

Study 2 purposes the identification of successful management control practices for supplier-

involving NPD collaborations. Particularly, Study 2 examines how manufacturers should 

balance formal and informal control over time to reap the full benefits of outsourcing NPD 

activities to a supplier.  

The literature stresses the importance of applying formal and informal control to coordinate 

outsourced development activities (Velez, Sanchez and Alvarez-Dardet, 2008; Vlaar, Van 

den Bosch and Volberda, 2007; Vosselman and van der Meer-Kooistra, 2006). In so doing, 

the existence of partner trust is believed to play a key role: with trust, manufacturers must be 

able to reduce investments in formal control and rely more on less costly informal control to 

reach satisfactory NPD project performance (e.g., Dyer and Chu, 2003; Inkpen and Currall, 

2004; Nooteboom, 1996; Vosselman and van der Meer-Kooistra, 2006). A manufacturer and 

supplier don’t suddenly trust each other though: trust typically grows over time as the 

partners get to know each other better (Langfield-Smith and Smith, 2003). Trust may also 

decrease if the manufacturer overuses formal control or the supplier underperforms (Inkpen 

and Currall, 2004; Vlaar et al., 2007). Even though important, prior scholars have generally 

ignored the latter dynamics of trust. Therefore, questions about the impact of the evolution 



Introduction  7  

of trust on the efficacy of particular control policies remain (Dekker, 2004). Moreover, few 

research attempts to clarify the so-called trust–control nexus include control as means to 

coordinate activities, rather than to discourage uncooperative, opportunistic behavior (Velez 

et al., 2008). Study 2 is, therefore, quite unique in that it approaches the trust-control nexus 

with control aimed at coordinating NPD activities toward satisfactory NPD performance, the 

key purpose of control when outsourcing NPD activities to a supplier.  

To determine the best control policy for manufacturers to most efficiently and effectively 

coordinate NPD activities that have been outsourced to a supplier, Study 2 first develops a 

conceptual and system dynamics model that incorporate the various links among the 

different types of formal control, trust, informal control, and the supplier’s NPD 

performance. A case study at a shipbuilding company that involves a supplier for the 

execution of detailed engineering activities should then validate the models and empirically 

investigate the research question.  

1.3.3. Study 3: Controlling horizontal competitor-involving NPD collaborations 

The goal of Study 3 is to determine appropriate management control practices for 

competitor-involving NPD collaborations. Study 3 specifically addresses the control paradox 

by investigating what controls are appropriate to coordinate joint NPD activities and 

stimulate cooperative behavior simultaneously.  

Management control in horizontal NPD collaborations has been argued to be important, not 

only to coordinate combined activities and warrant good NPD project performance, but also 

to encourage the competing partner to act in the interest of the collaboration (Dekker, 2004). 

Then again, some studies have suggested that formal control may promote self-interested 

behavior (Heide, Wathne and Rokkan, 2007; Provan and Skinner, 1989). Heide et al. (2007) 

say, for instance, that process control may produce defensive attitudes and behaviors that are 

characteristically opportunistic in nature. The decision to apply management control 

necessary for coordination but potentially detrimental to cooperation could therefore be 

paradoxical in horizontal NPD collaborations. Prior research has not investigated whether a 

management control paradox exists, and if so, how to overcome the paradox. It is, as such, of 

interest to think about whether coordination and cooperation can be combined in one sole 

relationship with a competitor and how (Bengtsson and Kock, 1999).  
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To reach the objective of Study 3, a scenario-based experiment is conducted amongst 110 

NPD, R&D, or horizontal collaboration professionals. The experiment uses a 2 x 2 x 2 

between-subject design with or without input, process, and output control.  

1.4.  Research contributions 

The main contribution of this dissertation is to the inter-organizational management control 

and NPD literatures by identifying appropriate management control policies in the context 

of vertical (Study 1 and Study 2) and horizontal (Study 3) NPD collaborations.  

Inter-organizational management control practices have only been researched to a limited 

extent (cf. Vosselman and van der Meer-Kooistra, 2006). Besides, there has been relatively 

little research on collaborative NPD (cf. Emden et al., 2006), let alone on horizontal NPD 

collaborations (cf. Gnyawali and Park, 2011). Vertical and horizontal NPD collaborations 

are, however, very different from each other and should, therefore, be managed differently 

(Bengtsson and Kock, 1999).  

Moreover, the dissertation distinguishes between the two key roles of control: the 

coordination of combined NPD activities and the reassurance of cooperative behavior. The 

coordination purpose of control, which is central in each one of the studies, has only recently 

grown consideration in the inter-organizational management control literature (e.g., Das 

and Teng, 2000; Dekker, 2004; Velez et al., 2008).  

Study 1 additionally contributes to the inter-organizational management control literature 

by studying the impact of letting an allied customer use control and Study 2 by empirically 

investigating how the efficacy of certain control (to coordinate) policies depends on changes 

in partner trust over time (cf. Dekker, 2004). Study 3 is unique, particularly because the study 

empirically examines the success of control (cf. Dekker, 2004) to coordinate interdependent 

activities and encourage cooperative behavior simultaneously.   

1.5. Conclusion 

Collaborative NPD with a customer and supplier, as well as with a competitor, has become 

increasingly popular and important. Nevertheless, many collaborative efforts fail because 

managers don’t know how to properly control NPD collaborations towards the achievement 

of collaborative goals. Even though important, researchers have hardly focused on inter-

organizational management control practices, especially in the context of joint product 
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development initiatives. The current research therefore aims to discover successful 

management control practices for NPD collaborations with a customer, supplier, and 

competitor. To this end, three empirical studies are conducted. The first study, discussed in 

Chapter 2, aims to proof that letting the customer use formal control mechanisms increases 

the customer’s participation in a manufacturer’s development project and, as such, the 

success of customer-involving NPD projects. The second study’s objective is to identify the 

optimal control policy for manufacturers to reap the full benefits of supplier involvement in 

NPD. More details about this second study can be found in Chapter 3. Finally, the third 

study, which is described in Chapter 4, aims to discover the best control policy for 

manufacturers to simultaneously coordinate joint activities and stimulate cooperative 

behavior in NPD collaborations with a competitor. The final chapter of this dissertation, 

Chapter 5, presents a general discussion about the current research, including the main 

research conclusions, important theoretical implications and limitations, and a number of 

directions for further research. 
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CHAPTER 2 

2. Shouldn’t Customers Control Customized Product 
Development?*   

Nowadays, customized NPD is increasingly prevalent in business-to-business settings, which 

has motivated manufacturers into development approaches wherein the customer plays an 

active role. When the customer is merely viewed as a passive receiver of the product, the 

manufacturer will not be able to truly empathize with the customer and might lack important 

suggestions for product development and improvement. It is, after all, the customer that holds 

pertinent development information and/or expertise. Yet, customers are not always motivated 

to participate and often need to be convinced about manufacturers’ ability to timely and cost-

effectively develop customized products. Prior literature on inter-organizational relationships 

suggests the use of formal control, i.e., process and/or output control, to coordinate and fashion 

activities in line with expectations so that development goals can be attained. This study 

explains that manufacturers must, therefore, allow their customers to use formal controls in 

order to stimulate customer participation in customized NPD and improve new product 

performance. To provide evidence, survey-based and accounting data are collected on 63 

collaborative customized NPD projects between a plastics manufacturer and its industrial 

customers. In conjunction with an add-on experimental study regarding the effect of formal 

control on customer participation, this study reveals that the customer’s use of formal control 

significantly increases the level of customer participation in customized NPD. The study 

additionally confirms that customer participation positively impacts new product performance. 

Together, these results imply that letting the customer use process and/or output control helps 

the customer to believe more in the pursuit of NPD goals and successful product customization, 

thereby encouraging the customer to participate more actively in customized NPD. Besides, the 

findings imply that increased access to market and customer need-related information 

obtained through customer participation is indeed critical for successful customized NPD.  

 
 
 
* This chapter has been accepted for publication (November 2011) as: Smets, L.P.M., Rijsdijk, S.A., Langerak, 
F. Shouldn’t Customers Control Customized Product Development. Journal of Product Innovation 
Management.  
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2.1. Introduction 

Accelerating technological developments, emerging market dynamics, and increasing market 

complexity all have augmented the demand for customized NPD in business-to-business 

settings (Stump, Athaide and Joshi, 2002). Customers highly value the development of 

customized products because such products meet customers’ needs and wishes. 

Manufacturers benefit from customized NPD as well because, in so doing, customers notice 

that they (the manufacturers) can develop appealing products and offer superior customer 

value. Yet, customized NPD does not exist without significant effort. The pertinent needs 

reside within the customers; the solutions instead are nested within the manufacturers’ 

know-how (Fang et al., 2008). To overcome this challenge, manufacturers increasingly ask 

industrial customers to participate in the development process (Terwiesch and Loch, 2004). 

For example, Boeing works with NASA to develop spacecraft for the next-generation 

Constellation Program. 

Even though customers increasingly participate in customized NPD projects, many of them 

find it difficult to express needs (Terwiesch and Loch, 2004) or ideas and values that differ 

from those of manufacturers (Das and Teng, 1998; Griffin and Hauser, 1996; Vlaar et al., 

2006). As such, it is difficult for manufacturers to develop customized new products, even 

when customers engage actively in the project. Several studies of inter-organizational 

relationships suggest that appropriate controls can help customers and manufacturers 

achieve mutual understanding about customer needs and expectations, encourage proper 

product development activities, prevent unwelcome surprises, and reduce ineffective 

customized NPD (e.g., Aulakh et al., 1996; Das and Teng, 1998; Inkpen and Currall, 2004). 

Therefore, the first objective is to examine whether a customer’s use of formal control 

enhances the customer’s participation in customized NPD.  

Second, this study focuses on the impact of customer participation in customized NPD on 

new product performance. Many authors, among whom Terwiesch and Loch (1999), state 

that, during development, closely linking customers to manufacturers is key for new product 

success. Bonner and Walker (2004) argue, for instance, that interacting with customers 

positively affects the market competence of development teams, which in turn enhances new 

product success. Likewise, Li and Calantone (1998) report that customer-involving 

development projects improve the quality of development tasks. Moreover, customers 

themselves also increasingly recognize the benefits from participating in customized NPD 
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(Fang et al., 2008). Against this background, the aim is to verify that customer participation 

in customized NPD adds to new product performance.     

To address the research objectives, survey-based and accounting data are gathered about 63 

collaborative customized NPD projects between the plastics division of a large industrial 

corporation and its industrial customers. By adding an experimental study regarding the 

effect of formal control on customer participation, this study shows that the customer’s use 

of formal control significantly increases its participation in the customized NPD project. 

This study also confirms that customer participation positively affects new product 

performance.  

2.2. Customer participation in customized NPD  

Product customization refers to the fashioning of a product to the needs of a particular 

customer (Stump et al., 2002) and generally involves the identification of the customer’s 

needs and the modification of the product to satisfy those needs (Hegde, Kekre, Rajiv and 

Tadikamalla, 2005). Traditionally, manufacturers tended to see customized NPD merely as 

an internal activity (Piller and Walcher, 2006). However, when a customer is viewed only as 

a passive receiver of customized products, the manufacturer will not be able to really identify 

with the customer and lacks customer ideas to improve and refine the product (Sawhney, 

Verona and Prandelli, 2005). To obtain more and better information from the customer, 

customized NPD increasingly motivates development approaches that involve greater 

customer participation (Athaide and Klink, 2009; Heide and Miner, 1992). Customer 

participation, in this research, is defined as the extent to which an industrial customer is 

involved in the manufacturer’s process for developing customized new products (Fang, 

2008). The customer provides product and market information and actively contributes to 

design and development activities. In any case, the customer plays an important role by 

presenting the manufacturer with critical inputs necessary to develop and market new 

products that better meet the customer’s needs (Bogers et al., 2010). 

Successful implementation and management of customer participation in product 

development is likely to grant the manufacturer a significant competitive advantage (Hoyer, 

Chandy, Dorotic, Krafft and Singh, 2010). For that reason, many studies elicit managerial 

practices that improve customer participation in development projects. For example, 

Nambisan (2002) and Sawhney et al. (2005) argue that designing virtual environments 
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enables customers to express their latent needs and actively participate in the creation of new 

products. Developing toolkits for custom design is also expected to strengthen the effect of 

customer participation on development performance (Von Hippel and Katz, 2002). Hoyer et 

al. (2010) argue that the customers’ willingness and ability to engage productively in a 

partnership depends on financial, social, technical, and psychological motivators. A number 

of other researchers suggest that trust development and mutual commitment are 

indispensable for successful collaborative product development (Das and Teng, 1998; Heide 

and Miner, 1992; Nonaka, 1994). As an addition to the extant literature, this study focuses on 

the customer’s use of formal control as antecedent for customer participation in customized 

NPD. 

2.3. Conceptual model and hypotheses  

The conceptual model is presented in Figure 2.1. The left-side of the model focuses on the 

impact of the customer’s use of formal control, i.e., process and output control, on the 

customer’s participation in customized NPD. Process control is defined as the extent to 

which the customer controls the development team by setting procedures and processes to 

be followed; output control as the extent to which the customer controls the development 

team by setting goals (Jaworski, Stathakopoulos and Krishnan, 1993). The right-side of the 

model reflects the link between customer participation and new product performance in 

terms of sales volume. To complete the model, a set of control variables is included. 

 

 

 
 
 
 
 

Figure 2.1.  Conceptual Model 
 
2.3.1. The impact of the customer’s use of control on customer participation  

Ouchi (1979) notes that control mechanisms represent the means to manage an organization 

and its projects to keep focus on and eventually achieve objectives. The widespread 

proliferation of inter-organizational partnerships has prompted researchers to cross 
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organizational boundaries and investigate the efficacy of controls in various collaborative 

relationships (e.g., Dekker, 2004; Vlaar et al., 2006). Aulakh et al. (1996) thus argue that the 

manufacturer’s use of control determines trust and performance in distribution or licensing 

partnerships, and Inkpen and Currall (2004) assert that controls convince joint venture 

partners to act in a trustworthy manner. Tiwana and Keil (2007) extend this line of research 

to investigate how to facilitate the use of controls in outsourcing alliances. They find that 

outsourcing firms sometimes need specialized knowledge, beyond their core domain, to 

govern outsourcing partnerships. The use of controls does not appear, however, in research 

into customer-involved customized NPD.  

Customer participation in customized NPD is especially important for manufacturers to get 

access to “sticky” market en need-related information that resides within the customer (Piller 

and Walcher, 2006). Constant information sharing helps manufacturers to find out how 

customer needs evolve and emerge during the development process (Fang et al., 2008). The 

customer might, however, not be motivated to share such information (Hoyer et al., 2010), 

even though, in this way, the customer helps the manufacturer to better understand 

customer needs and to quickly respond to changes in the market. The reason is that many 

customers find it difficult to describe their needs (Terwiesch and Loch, 2004) or express 

ideas and values that differ from those of manufacturers (Das and Teng, 1998; Vlaar et al., 

2006). Moreover, customers often doubt about manufacturers’ ability to timely develop a 

satisfying product against a fair price (Das and Teng, 2001), which discourages a customer to 

take much trouble over sharing necessary inputs. The possibility of regulating the 

manufacturer’s behavior and activities by means of formal control may be useful for a 

customer to correct development activities when manufacturers have misinterpreted desires 

as well as to assure the customer that the manufacturer will eventually deliver a product that 

meets expectations (Das and Teng, 1998). Therefore, this study posits that the customer’s use 

of formal control is likely to increase the customer’s participation in customized NPD.  

As mentioned in Chapter 1, two alternate categories of control exist: formal and informal 

control (Jaworski, 1988). Ouchi (1979) defines formal control as the articulation of rules for 

the collaboration to work; informal control entails the persistent social influence across team 

members that leads to mutual understanding and commitment to joint development goals. 

This study focuses on formal control—not because informal controls are less important, but 

rather because customers can easily specify formal controls, whereas informal, self-regulating 

controls cannot be simply imposed.  
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Moreover, two forms of formal control are important in this study: process and output 

control (Ouchi, 1979). Process control implies attempts to influence the means that lead to 

the achievement of desirable results (Jaworski, 1988). With process control, the customer 

prescribes a sequence of steps for the development team to follow, subsequently monitors the 

extent to which the team actually follows established procedures, and finally evaluates the 

procedures that have been used to accomplish a given task. The customer can set the 

procedures in such a way that, according to the customer, the probability of actually 

achieving project goals is maximized. As such, process control is expected to increase the 

customer’s willingness to participate in the customized NPD project. Therefore, the 

following hypothesis is suggested: 

H1: Process control positively affects customer participation in customized NPD. 

Output control denotes that the customer focuses on what the development team achieves 

ultimately and implies the specification, monitoring, and evaluation of clear, planned goals 

and objectives for the development team (Jaworski, 1988). Output control sets directions for 

task performance, clarifies expectations, and increases goal correspondence (Das and Teng, 

1998). By means of output control, the customer can drive the development team to develop 

a product compliant with requirements and to finish the customized NPD project on time 

and within budget (Rijsdijk and Van den Ende, 2011). Output control is therefore also 

expected to enhance customer participation in customized NPD. Thus:  

H2: Output control positively affects customer participation in customized NPD.  

2.3.2. The impact of customer participation on new product performance 

Customer participation has long been considered important for successful product 

development (Carbonell, Rodríguez-Escudero and Pujari, 2009). First of all, manufacturers 

are expected to benefit from customer participation in customized NPD because the product 

is more likely to meet the customer’s needs or those of other customers (Bogers et al., 2010). 

The rationale is that through customer participation, the manufacturer can probe and learn 

how the marketplace and customer needs emerge and evolve during the development 

process, enabling the manufacturer to appropriately adjust the new product (Fang et al., 

2008). As such, customer participation in customized NPD also helps manufacturers to 

sustain the pace of product development, which is essential for new product success (Henard 

and Szymanski, 2001). Furthermore, the customer’s active participation in the development 
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project is expected to strengthen the relationship between the customer and manufacturer 

and, as such, to increase the customer’s appreciation of the customized product (Hoyer et al., 

2010). Therefore:  

H3: Customer participation in customized NPD positively affects new product performance. 

2.4. Methodology 

2.4.1. Survey study  

2.4.1.1. Sample and data collection 

The sampling frame considers 128 international, customer-involved customized NPD 

projects undertaken by the plastics manufacturing division of one of the largest and most 

diversified industrial corporations in the world. The manufacturer worked, for instance, with 

car producers to develop plastics with particular properties, which could be applied to cars’ 

interiors; with a wet room solutions company to develop high-quality PVC boards for the 

sanitation industry; and with artificial grass system manufacturers to develop optimal 

playing surfaces for sports fields. Through such collaborations, the plastics manufacturer 

hoped to deliver new or improved products to participating customers.  

This study focuses on a single manufacturer to eliminate important confounding cross-

industry and cross-firm factors as possible explanations for differences in customer 

participation in customized NPD (Naveh, 2007). Additionally, studying projects of a single 

manufacturer helps to focus on differences between the projects that cause better customer 

participation and reduces concerns about internal validity. While there is no doubt that the 

use of multiple manufacturers would enhance the external validity of the findings, this study 

chooses to emphasize internal validity over generalizability, because it better challenges the 

theory being tested.  

The data have been collected from the manufacturer’s side of the dyad because it is the 

manufacturer that initiates the development project and that lets the customer exercise 

control and participate in the project. Thus, even if the manufacturer and customer have 

different views regarding the use of control and participation, it is the manufacturer's view 

that is likely to be determinant. Next to these substantive arguments, daunting practical and 

methodological problems arise in collecting and analyzing data collected from both the 

manufacturer’s and customer’s side. Therefore, data has been collected from the 

manufacturer only. In so doing, this study is not unique as using data from one channel 
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partner only is well accepted in the NPD and marketing literatures (Carbonell et al., 2009; 

Lau, Tang and Yam, 2010). Although it is not possible to capture the bilateral aspects of 

collaborations this way, it eliminates potential confounding cross-customer factors as 

possible explanations for differences in customers’ use of control and their participation.  

Product or technology managers of the customized NPD projects serve as key respondents. 

Prior to the actual data collection, a pretest with three managers is conducted to ensure the 

clarity and readability of the survey. Their feedback prompted minor modifications to the 

questionnaire. Subsequently, an introductory e-mail, containing a content description and 

start date of the research and highlighting the importance of their participation, is sent to the 

other managers, followed by an e-mailed link to the online survey. To increase response 

rates, the respondents who had not yet completed the questionnaire were sent two reminder 

e-mails with one week in between. Overall, 72 managers responded, though 2 indicated no 

customer involvement in the project. For 7 projects, two questionnaires were received in 

which case the responses of the most experienced manager are used. Thus, the effective 

response rate was 49.2% (63 of 128). To assess potential respondent bias, a one-way 

MANOVA is conducted to determine if differences in the respondents’ background 

characteristics (e.g., technologist, product manager) influenced the mean responses. The 

analysis did not reveal any significant differences. 

2.4.1.2. Measures 

Except for new product performance, the constructs are measured using multi-item scales, 

with items obtained from previous research, modified to fit the context of this study if 

necessary. Unless mentioned otherwise, the survey questions used seven-point Likert-type 

scales, ranging from 1 = “strongly disagree” to 7 = “strongly agree.” The scale items appear in 

Table 2.1. 

New product performance. To measure the success that the new product achieved in the 

marketplace, in terms of the new product’s cumulative sales volume, the actual sales volume 

figures are extracted from the company’s database after which the values are standardized. 

Customer participation. Defined as the extent to which the customer is actively involved in 

the development project, customer participation is measured using seven items from Fang 

(2008) and one from Heide and Miner (1992). 
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Table 2.1. Scale items, standardized loadings (SL), t-values (t), and psychometric properties 
Process Control (Jaworski et al., 1993; Tiwana and Keil, 2007) AVE = .79, CR = .95, α = .95 SL t 
To what extent did the customer control your team by setting procedures and processes to be 
followed? 

  

1 The customer expected me to follow an understandable written sequence of steps during 
the development process toward the accomplishment of project goals.  

.99 10.89 

2 The customer expected me to follow an understandable written sequence of steps during 
the development process to ensure this product met the client’s requirements.  

.98 10.72 

3 The customer expected me to follow an understandable written sequence of steps during 
the development process to ensure the success of this project.  

.98 10.78 

4 The customer monitored the extent to which we followed established procedures.  .77 7.25 
5 The customer evaluated the procedures we used to accomplish a given task.  .67 5.93 
Output Control (Bonner et al., 2002; Tiwana and Keil, 2007) AVE = .57, CR = .86, α = .86   
To what extent did the customer control your team by setting goals?   
1 There were clear, planned goals and objectives set for this project team by the customer.  .88 8.42 
2 The customer placed significant weight on timely project completion.  .87 8.26 
3 The customer placed significant weight on completion within budget.  .50 4.06 
4 The customer placed significant weight on meeting requirements.  .66 4.92 
5 The customer placed significant weight on accomplishing project goals.  .80 7.39 
Customer Participation (Fang, 2008; Heide and Miner, 1992) AVE = .62, CR = .93, α = .94   
To what extent was the customer involved in the NPD project?   
1 The customer actively transferred information gathered from their distributors and 

retailers into the development team.  
.68 5.94 

2 The customer kept us informed about what was happening in the market of their 
distributors and retailers.  

.65 5.58 

3 The transfer of information about downstream customer needs and preferences took place 
frequently.  

.74 6.64 

4 The customer shared proprietary information with us if they felt that the information 
could improve the development of the component.  

.80 7.52 

5 In this relationship the customer exchanged information frequently and informally and 
not only according to a prespecified agreement.  

.75 6.77 

6 The development effort of the customer played a very important role in the completion of 
development tasks.  

.85 8.24 

7 The customer’s work constituted a significant portion of the overall development effort.  .91 9.22 
8 The customer’s involvement as codeveloper of the component was quite significant.  .87 8.47 
Interdependence (Mohr and Spekman, 1994)   
Please indicate the extent to which you agree with the following statements:   
1 If we wanted to, we could switch to another customer quite easily.  .97 10.49 
Innovativeness (Danneels and Kleinschmidt, 2001) AVE = .57, CR = .84., α = .85   
To what extent were the following elements of the product’s market new to the company?   
1 Customers.  .86 7.79 
2 Competitors.  .73 6.24 
3 Customer needs.  .60 4.85 
4 Market.  .80 7.14 
Fit indices: χ2/df = 1.89, non-normed fit index = .90, confirmatory fit index = .91, incremental fit index = .92. 
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Formal controls. Two types of formal control are measured: process and output. Process 

control refers to the extent to which the customer controlled the development team by 

prescribing procedures and processes, measured by combining three items from Tiwana and 

Keil (2007) with two items from Jaworski et al. (1993). For output control, four items are 

used from Tiwana and Keil (2007) and one from Bonner, Ruekert and Walker (2002). The 

respondents were asked about the extent to which the customer controlled the development 

team by specifying goals.  

Control variables. In testing the hypotheses, interdependence and innovativeness are 

controlled for. Interdependence is measured with a reverse-coded item that asks how easily 

the manufacturer could switch to another customer (Mohr and Spekman, 1994), which is 

controlled for because interdependence likely affects a customer’s motivation to participate 

in customized NPD projects. Innovativeness denotes the extent to which the customized 

NPD project is new from the market’s perspective, which is controlled for because products 

that are new-to-the-market affect new product performance. On four items adapted from 

Danneels and Kleinschmidt (2001), respondents indicated on a seven-point Likert-type scale 

whether the new product’s market was 1 = “not new at all” to 7 = “totally new”.  

2.4.1.3. Measure unidimensionality, reliability, and validity 

Exploratory factor analysis is used to confirm the unidimensionality of the measures, with an 

eigenvalue of 1.0 and factor loadings of .30 as threshold values (Steenkamp and Van Trijp, 

1991). To examine the reliability and validity of the main constructs, this study used 

confirmatory factor analysis with LISREL. Absolute fit indices tend to underestimate fit for 

small samples (Bentler, 1990; Gerbing and Anderson, 1992), whereas parsimonious and 

incremental fit indices take sample size into account; therefore, the latter is used to assess 

model fit. The results in Table 2.1. indicate that the parsimonious fit measure (χ2/df) falls well 

below the recommended threshold of 5.0 (Marsh and Hocevar, 1985) and the relative indices 

are well above their threshold value of .90. For all measures, the composite reliabilities (CRs) 

exceed the .70 threshold for acceptable reliability (Bagozzi and Yi, 1988), and the average 

variance extracted (AVE) values exceed .50. Convergent validity is indicated, because all 

items load significantly on their respective construct (Bagozzi, Yi and Phillips, 1991). 

Discriminant validity is assessed across the subscales by estimating two-factor first-order 

models for each possible pair of subscales twice: once constraining the correlation between 

the latent variables to unity and once freeing the parameter. In support of discriminant 
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validity, the chi-square of the unconstrained model was in all cases significantly lower than 

the chi-square of the constrained model. Moreover, an examination of the 95-percent 

confidence intervals around all pair-wise construct correlations also indicated discriminant 

validity across the scale because none of the confidence intervals encompassed the value of 

1.0 (Bagozzi et al., 1991). Finally, the AVE for all pairs of constructs is greater than the square 

of the correlation estimates between the two constructs, also supporting discriminant validity 

(Fornell and Larcker, 1981). This evidence of satisfactory psychometric properties allows 

averaging the responses to all remaining items in each scale to form the constructs. Table 2.2. 

provides the means, standard deviations, correlations, CRs, and AVEs of the constructs. 

Table 2.2. Measure Descriptions and Reliability Statistics and Correlations 

 
# 

Items 
Mean S.D. 1 2 3 4 5 6 AVE CR 

1. Sales Volume - 0.00 1.00 -      - - 

2. Customer Participation 8 3.74 1.64 -0.21 -0.94     0.62 0.93 

3. Output Control 5 4.66 1.46 -0.25* -0.64** -0.86    0.57 0.86 

4. Process Control 5 3.19 1.72 -0.35** -0.70** -0.62** -0.95   0.79 0.95 

5. Interdependence  1 3.94 2.05 -0.04 -0.26* -0.06 -0.13 -  - - 

6. Innovativeness 4 4.66 1.67 -0.28* -0.25* -0.07 -0.24 0.20 0.85 0.57 0.84 

* p ≤ .05; ** p ≤ .01. 
Notes: S.D. = standard deviation; Reliability coefficients are shown in italics on the diagonal.  

 
2.4.1.4. Common method bias 

To minimize concerns about common method bias, four remedial procedures are 

implemented as recommended by Podsakoff, MacKenzie, Lee, and Podsakoff (2003). Before 

the data collection, the pretest minimized item ambiguity and any comprehension problems 

for the response process. To further reduce the possibility of common method bias, 

respondents' anonymity is guaranteed, which should reduce their evaluation apprehension 

and their tendency to provide socially desirable answers or responses consistent with how 

they think the researcher wants them to respond. Additionally, Harman’s single-factor test is 

applied, which revealed more than one factor, with a total variance extracted of 82.5%, and 

for which the largest single factor explained only 45.8%. Finally, the customer participation 

independent variable uses a subjective measure, whereas the new product performance 

dependent variable comes from the company’s database. Thus, it is impossible for the 

respondent to bias the relationship between these two variables, which eliminates possible 

effects of consistency motives, social desirability tendencies, or temporary mood states.  
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2.4.1.5. Results  

The hypothesized relationships are tested in a series of regression analyses. Table 2.3. 

contains the results of the effect of formal control on customer participation as well as those 

of the effect of customer participation on new product performance, i.e., sales volume.  

Table 2.3. Effects of Control on Customer Participation and Customer Participation on Performance 
 Customer Participation Sales Volume 

Independent Variables     
Process Control      0.45**  
Output Control      0.34**  
Customer Participation    0.29* 

Control Variables     
Interdependence  -0.21*  -0.16* -0.10 -0.04 
Innovativeness -0.21 -0.09   0.30*      0.36** 
  

R2 0.11  0.60  0.09  0.16 
Adjusted R2 0.08  0.57  0.06  0.12 
F-statistic  3.60*   21.49** 2.81    3.69* 
F Change   35.26**    5.09* 

* p ≤ .05.; ** p ≤ .01. 
Note: Standardized coefficient estimates are shown. 

 
According to Table 2.3., H1 and H2 are confirmed because both process control (β = .45, p < 

.01) and output control (β = .34, p ≤ .01) have significant and positive effects on customer 

participation. As expected, the manufacturer’s dependence on the customer is also 

significantly related to customer participation (β = -0.16, p ≤ .05). An a posteriori test, 

performed to explore the interaction effect between the customer’s use of formal control and 

manufacturer interdependence on customer participation, indicated no significant effect. 

Furthermore, Table 2.3. shows support for H3 since customer participation is significantly 

and positively related to new product performance in terms of sales volume (β = .29, p ≤ .05). 

As expected, innovativeness also significantly and positively impacts the new product’s sales 

volume. 

2.4.2. Experimental study  

The survey results are in line with the expectations and findings of extant literature, though 

this study is the first to investigate and confirm a relationship between the customer’s use of 

formal control and the extent of its participation in customized NPD. Nevertheless, the 

survey cannot firmly establish relationship causality, so an additional, experimental study is 

conducted to confirm that the use of formal control causes an increase in customer 

participation, not the other way around (Holland, 1986). Supplementing the survey data with 

experimental data enhances confidence in this study’s finding about the impact of the 
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customer’s use of formal control on customer participation in customized NPD and can 

confirm the finding is not caused by a methodological artifact (Jick, 1979). Moreover, to 

better capture the bilateral aspect of the collaboration, albeit in two separate studies, 

experimental data is collected from the customer’s perspective.  

2.4.2.1. Subjects  

The experiment considers 108 practitioners from an innovation hotspot in the Netherlands, 

where researchers, developers and entrepreneurs work closely together to develop new 

technologies and products. The age of the subjects ranged from 23 to 63 years, with a mean 

of 36.99 years. Seventy-five percent of the subjects were male. Participation was voluntary. 

2.4.2.2. Experimental design 

The scenario experiment used a 2 x 2 between-subject design with low or high levels of 

formal control and interdependence. Accordingly, each respondent evaluated one scenario 

with a low or high formal control description and a low or high interdependence description. 

Besides formal control, this study manipulates the customer’s interdependence because this 

variable is expected to be one of the most important aspects to influence the customer’s 

participation in the customized NPD project. Exhibit 2.1. provides a more detailed 

description of the scenarios and manipulations. 

2.4.2.3. Procedure 

The experimenter carefully explained the procedure to the respondents in person, and then 

randomly assigned each participant to one of the four scenarios. In all scenarios, the 

respondents acted as a NPD project manager of a car manufacturer (i.e., like the typical 

customer in the survey-based study) that was collaborating in a development project 

initiated by one of its plastics suppliers (i.e., like the manufacturer in the survey-based 

study). The scenarios differed in the extent of formal control and interdependence. As 

manipulation checks, the respondents indicated their perceptions of formal control and 

interdependence; they also chose an extent to which they would collaborate in the plastic 

supplier’s development project. During the experiment, respondents were asked to work 

individually; if necessary, they could ask the experimenter questions. Finally, exit interviews 

with the respondents indicated that the experiment was sufficiently clear. 
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General instructions to all subjects 
You are a Product Development Manager at car manufacturer Sand Rover. Your job is to ensure that Sand 
Rover’s cars do not become outdated or unmarketable. To this end, you are responsible for managing a multi-
functional team which responsibility it is to improve and innovate existing car models, and to design and 
develop new ones. 

Low formal control condition 
While planning the collaborative project, PlastiCo allows you, as Sand Rover’s representative, to control the 
development team by setting the project’s goals and objectives and by specifying the procedures for the project 
team to follow. Furthermore, you can bring in expertise and information that the development team might 
need to accomplish its goals and objectives. 

High formal control condition 
While planning the collaborative project, PlastiCo’s product development manager controls the development 
team by setting project goals and objectives, and by specifying the procedures for the project team to follow. 
You will have to agree with the specifications. Your role in the team, as Sand Rover’s representative, is limited 
to bringing in expertise and information that the development team might need to accomplish its goals and 
objectives. 

Low interdependence condition 
Recently, one of your suppliers, PlastiCo, asked you to collaborate in the development of scratch-resistant, 
strong, and light-weight plastics that might be especially useful for the instrument panels of Sand Rover’s cars. 
Although there are plenty of other plastics suppliers that are able to develop equally beneficial plastics for the 
instrument panels of Sand Rover’s cars, you still decide to join PlastiCo’s development project. If things go 
wrong, it will be easy for you to exit this collaborative project and to find another supplier for the development 
of comparable plastics. 

High interdependence condition 
Recently, one of your suppliers, PlastiCo, asked you to collaborate in the development of scratch-resistant, 
strong, and light-weight plastics that might be especially useful for the instrument panels of Sand Rover’s cars. 
Because there are few, if any, other plastics suppliers that are able to develop equally beneficial plastics for the 
instrument panels of Sand Rover’s cars, you decide to join PlastiCo’s development project. If things go wrong, 
it will be difficult for you to exit this collaborative project and to find another supplier for the development of 
comparable plastics. 

Exhibit 2.1. Customer Interdependence and Formal Control manipulations 
  
2.4.2.4. Measures 

All questions in the experiment used seven-point Likert-type scales, ranging from 1 = 

“strongly disagree” to 7 = “strongly agree.”  

Formal control. The perception of the respondents’ ability to formally control the customized 

NPD project was measured by the extent to which the respondents agreed they could control 

the development team by setting goals and specifying procedures.  
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Customer participation. For this measure, the same eight items as in the survey study are 

used: seven items from Fang (2008) and one from Heide and Miner (1992) (α = .75).  

Interdependence. The level of the respondents’ perception of the car manufacturer being 

dependent on the supplier was measured with a reverse-coded item that asks respondents to 

what extent they agreed the car manufacturer could easily switch to another supplier (Mohr 

and Spekman, 1994). 

2.4.2.5. Manipulation check 

The effects of the experimental manipulations were investigated for each dependent variable 

through a series of two-way analysis of variance (ANOVA). The 2 x 2 ANOVA with formal 

control and interdependence as independent variables and the perceived formal control 

measure as the dependent variable revealed a main effect for formal control (p ≤ .01). 

Specifically, participants in the high formal control condition scored higher on the formal 

control scale (M = 5.54, SD = 1.75) than participants in the low formal control condition (M 

= 2.37, SD = 1.73). Neither the other main effect nor the interaction effect reached 

significance. A similar ANOVA with interdependence as the dependent measure revealed a 

main effect for interdependence (p ≤ .01). Specifically, participants in the high 

interdependence condition scored higher on the interdependence scale (M = 5.85, SD = 1.53) 

than participants in the low interdependence condition (M = 3.35, SD = 1.87). Again, neither 

the other main effect nor the interaction effect reached significance. These results indicate 

that the formal control and interdependence manipulations were successful. 

2.4.2.6. Results  

To validate that customers with high formal control indeed contribute more to the 

customized NPD project than customers with low formal control, a 2 x 2 ANOVA is carried 

out again. Table 2.4. reports the means and standard deviations for customer participation. 

The results from the ANOVA are shown in Table 2.5. and indicate that formal control (F = 

21.74, p ≤ .01) significantly and positively affects customer participation. The means show 

that customer participation is indeed higher in the high formal control condition compared 

to the low formal control condition, re-affirming the survey finding. As expected, 

interdependence (F = 8.54, p ≤ .01) also significantly influences customer participation, as 

well as the interaction between interdependence and formal control (F = 5.60, p ≤ .05). The 

results of simple contrast tests show that the customer’s use of formal control is especially 

important when the customer’s dependence is low (b = 1.29, p ≤ .01). When the customer’s 
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dependence on the manufacturer is high, the use of formal control increases the customer’s 

participation to a lesser extent (b = 0.42, p ≤ .10). Altogether, these findings show that the 

customer’s use of formal control is a key determinant of the customer’s participation in 

customized NPD. 

Table 2.4. Means and Standard Deviations for Customer Participation 
 Low Formal Control  High Formal Control 
 Interdependence Interdependence 
 Low High Low High 

Customer Participation      
      Mean 3.31 4.28  4.60 4.70 
      S.D. 1.03 0.97  0.94 0.86 
      N 27 27  27 27 

Note: S.D. = standard deviation. 

 
Table 2.5. 2 x 2 ANOVA on Customer Participation 

Dependent variable: Customer Participation  Mean Square F η2 

Formal Control  19.78 21.74** 0.17 
Interdependence  7.77  8.54** 0.08 
Formal Control  Interdependence    5.10   5.60* 0.05 
Corrected Model 10.88 11.96** 0.26 
* p ≤ .05; ** p ≤ .01.  

2.5. Discussion and implications 

Customer participation research spans a broad variety of areas, including service provision 

(e.g., Blazevic and Lievens, 2007), new service development (e.g., Carbonell et al., 2009), and 

co-production (e.g., Bendapudi and Leone, 2003). In product development studies, customer 

participation is also increasingly important (Hoyer et al., 2010) because to keep pace with 

technological developments and market changes, industrial customers increasingly demand 

customized products. Successful customized NPD usually requires intensive customer-

manufacturer interactions to match the manufacturer’s capabilities with the customer’s 

needs (Stump et al., 2002). Manufacturers are therefore eager to find ways to stimulate 

customer participation in customized NPD projects. 

The survey and experimental results show that one way to encourage active involvement is 

the customer’s use of formal controls. By employing process and output control, the 

customer comes to believe more in the pursuit of customized NPD goals and successful 

product customization. Moreover, by approving the use of these control mechanisms, 

project managers demonstrate their trust in and respect for the customer (Whitener, Brodt, 

Korsgaard and Jon M. Werner, 1998). Yet, such customer control also poses challenges to 
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product development managers, because they no longer control the project alone (Hoyer et 

al., 2010). To encourage managers to share control with the customer, Whitener et al. (1998) 

recommend establishing a culture that rewards and supports managers’ efforts to cede their 

control. Such a supportive culture exhibits a friendly, warm, trusting, and open work 

environment, toward which members perceive organizational commitment rather than 

simply an exchange of work for payment (Akaah, 1993).  

In addition to the hypothesized effect of control, results reveal a main effect of 

interdependence on customer participation. From the manufacturer’s perspective, the survey 

findings reveal that customers are more willing to participate in customized NPD projects if 

the manufacturer is less dependent on the customer to execute the development project. The 

implication is that through active participation customers can try to make it more difficult 

for the manufacturer to switch to a competing customer during the development project 

(Kumar, Scheer and Steenkamp, 1995). As regards the customers’ perspective, the 

experimental results show that customer dependence significantly increases customers’ 

willingness to actively participate in the development project. Together these survey and 

experimental findings imply that active customer participation in customized NPD varies 

with the level of asymmetric interdependence between the manufacturer and customer (Kim 

and Hsieh, 2003), which sheds new light on development partner selection decisions.  

Finally, the survey results prove that active customer participation improves new product 

sales. This finding implies that increased access to market and customer need-related 

information is critical for the manufacturer to maximize the value of its own capabilities 

(Atuahene-Gima and Ko, 2001). Moreover, the results show that innovations that are new-

to-the-market also positively influence new product sales, confirming the findings from 

Szymanski, Kroff, and Troy’s (2007) meta-analysis on product innovativeness and new 

product performance. Customer participation and new-to-the-market innovations are 

negatively correlated though, implying that manufacturers less often engage customers in the 

development project of new-to-the-market innovations. This is plausible because for this 

particular new product type manufacturers might find it difficult to identify the right 

customer to participate as the market is unfamiliar to them.  
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2.6. Limitations and further research directions 

The current study’s results must be interpreted with several limitations in mind. First, the 

survey only considered customized NPD projects undertaken by one manufacturer, which 

requires caution regarding the generalizability of the findings. However, in so doing, 

confounding effects could be ruled out, providing a better test of the proposed theory. Still, 

the findings need additional testing, using larger and independent samples. Second, the 

survey used a single informant approach, which potentially allows for common method 

variance; though no evidence is found for it. Besides, accounting and experimental data is 

used to minimize concerns about the potential impact of common method bias and address 

the issue of causality on two key relationships (Jick, 1979). Still, researchers should attempt 

to collect objective measures of customer participation (e.g., time and money spent) over 

time to replicate the results. Third, this research uses two studies to provide a two-sided view 

of controlling customer-involving customized NPD. Therefore, future research should 

combine both the manufacturer’s and customer’s perspective in one and the same study. 

Finally, the study does not incorporate the effect of allowing the customer to use input 

control (next to process and output control). Although similar results can be expected, 

confirmation is necessary.   

In addition to the extensions to address the limitations of this study, there are several 

avenues for research worth mentioning. First, this study finds that the customer’s use of 

controls increases its participation in customized NPD, without distinguishing among 

different types of customers. Hoyer et al. (2010) argue that innovators, lead users, emergent 

consumers, and market mavens are especially able and willing to collaborate in development 

projects. Is the use of control mechanisms equally important for all customers participating 

in customized NPD? Second, formal controls might vary in importance, depending on the 

scope of the collaboration. Customer participation intensity is measured from the start to the 

end of the development project, but are early involved customers equally motivated to 

participate as customers involved only in later stages? Does customer participation starting 

from, say, the commercialization phase of the development process ask for different 

integration methods? Third, further research should examine whether the customer’s need to 

use formal control declines over the course of the development project. Inkpen and Currall 

(2004) mention that the maturity of the partnership defines the balanced use of controls by 

the customer. Some customers might prefer different control mechanisms depending on 

their role in the collaboration, whether providing information and co-developing (Fang, 
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2008) or testing finished products and providing end-user product support (Nambisan, 

2002). Finally, this study finds a causal relationship between allowing collaborating 

customers to use formal control and their participation in NPD projects. It may be 

interesting to examine whether this relationship goes both ways, thus whether active 

customer participation encourages manufacturers to share more control with the 

collaborating customer.     
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CHAPTER 3 

3. Don’t Trust Trust: A Dynamic Approach toward 
Controlling Supplier Involvement in New Product 

Development* 

Prior literature stresses the importance for a manufacturer to use formal and informal controls 

to coordinate collaborative NPD activities with a supplier. In so doing, the existence of trust 

between the manufacturer and supplier is believed to play a key role because it enables 

manufacturers to reduce investments in formal controls and rely more on less costly informal 

controls. The manufacturer and supplier don’t suddenly trust each other though: trust typically 

grows over time as the partners get to know each other. Trust may also decrease if the 

manufacturer overuses formal controls or if the supplier underperforms. These fluctuations in 

trust over the course of supplier-manufacturer relationships complicate the so-called trust-

control nexus and raise important questions about the impact of trust on the efficiency of 

formal and informal controls as coordination mechanisms. This study investigates how 

manufacturers should balance formal and informal controls over time to reap the full benefits 

of collaborative product development with a supplier. For that purpose, a conceptual and 

system dynamics model are developed, which incorporate the links among formal and informal 

controls, trust, and the supplier’s development performance. In an empirical validation in the 

context of the shipbuilding industry, the results reject the notion that manufacturers must 

lessen formal controls and increase informal controls with trust. Instead, it is most profitable to 

invest always in formal controls, particularly process control, to coordinate supplier 

involvement in new product development. These results have important theoretical and 

managerial implications: Informal controls are not as profitable as expected.  

 

 

 
 
* This chapter has been accepted for publication (November 2012) as: Smets, L.P.M., Oorschot, K.E, van, 
Langerak, F., Don’t Trust Trust: A Dynamic Approach toward Controlling Supplier Involvement in New 
Product Development. Journal of Product Innovation Management.  
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3.1. Introduction 

Research has shown that involving suppliers in NPD contributes to NPD performance by 

improved development flexibility and product quality, and reduced development time and 

costs (e.g., Van Echtelt, Wynstra, Van Weele and Duysters, 2008; Frohlich and Westbrook, 

2001; Primo and Amundson, 2002; Ragatz, Handfield and Petersen, 2002; Song and Di 

Benedetto, 2008). Even though manufacturers can greatly profit from supplier involvement 

in NPD, studies have also shown that a lot of collaborative efforts don’t provide the 

envisioned benefits (Kale and Singh, 2009). On that account, researchers have focused their 

attention on ways to effectively manage inter-organizational relationships, thereby 

emphasizing the importance of control (e.g., Bello and Gilliland, 1997; Das and Teng, 2001; 

Inkpen and Currall, 2004). 

Most considerations of inter-organizational control use a transaction cost perspective, such 

that control minimises the likelihood of suffering from a partner’s opportunistic behaviour 

that arises in an incomplete contract setting (White and Siu-Yun Lui, 2005). The purpose of 

control thus is to create conditions that encourage partners to pursue each other’s best 

interests, rather than act merely out of self-interest (Dekker, 2004). In supplier collaborations 

in NPD, however, the manufacturer and supplier combine resources symbiotically to achieve 

collective ends (Belderbos et al., 2012), which inherently drives the supplier to cooperate 

rather than behave opportunistically (Bengtsson and Kock, 1999; Yan and Gray, 1994). The 

interdependence of partners’ activities thus should stimulate the manufacturer to use 

‘control’ to align NPD activities performed by the supplier with those performed in-house 

(Dekker, 2004; Gulati and Singh, 1998; Mellewigt, Madhok and Weibel, 2007; Takeishi, 

2001). Therefore, the main purpose of control in collaborative NPD with a supplier is the 

coordination of NPD activities. 

Prior research identifies two types of control: formal, which entails specific rules to dictate 

the use of resources (i.e., input control), procedures (i.e., process control), or outcomes (i.e., 

output control) and thereby secure the supplier’s NPD performance; and informal, which 

includes self-regulating means that encourage a supplier to determine which resources, 

procedures, and outputs are most appropriate to achieve satisfactory performance (Cäker, 

2008; Ouchi, 1979). As mentioned in Chapter 1, informal control appears more efficient for 

the manufacturer, because the costs, compared with those for formal controls, are negligible 

when it comes to developing, applying, and evaluating rules (Inkpen and Currall, 2004).  
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Yet, informal control requires the manufacturer to develop trust in the supplier (Dekker, 

2004; Fryxell et al., 2002; Inkpen and Currall, 2004). From the manufacturer’s perspective, 

trust represents a belief and expectation that the supplier’s actions and outcomes will be 

acceptable and serve its interests (Das and Teng, 2004). A manufacturer can likely rely on the 

supplier to execute NPD activities autonomously only in the presence of such trust (Ouchi, 

1979; Poppo and Zenger, 2002), which in turn is conditional on the supplier’s trust in the 

manufacturer (Anderson and Barton Weitz, 1989). That is, a manufacturer is unlikely to 

trust a supplier if it believes the supplier mistrusts it. Trust must be mutual for stable, 

ongoing relationships (Smith and Barclay, 1997).  

But a manufacturer and supplier do not suddenly trust each other. Partners exhibit trust in 

portions, observe the consequences, and then, if the counterpart has acted in a trustworthy 

manner, express more trust (Inkpen and Currall, 2004). In this context, a manufacturer’s use 

of formal controls may support the development of mutual trust (Velez et al., 2008), a notion 

that contrasts with the assumption in transaction cost theory that the manufacturer uses 

formal controls to suppress concerns about supplier opportunism and thus to indicate 

distrust (Das and Teng, 1998; Inkpen and Currall, 2004). Using input and process control to 

coordinate the supplier’s NPD activities may cause the supplier to perceive the manufacturer 

as helpful and cooperative though (Velez et al., 2008), which encourages the partners to trust 

each other. In contrast, output control might hamper the development of mutual trust, 

because it imposes a singular perspective on the supplier (Aulakh et al., 1996). Beyond these 

formal controls, previous successes and failures during their relationship should influence 

the level of trust between partners (Inkpen and Currall, 2004). For example, satisfactory 

NPD performance by the supplier encourages the manufacturer to believe in the supplier’s 

capabilities, whereas unacceptable performance would undermine mutual trust, because the 

manufacturer would perceive the supplier as incompetent (Vlaar et al., 2007).  

As this brief review indicates, the link between inter-organizational control and trust is 

complicated. Prior literature suggests that with trust, manufacturers can reap more benefits 

from a relationship because they can let go of formal controls and rely more on (less 

expensive) informal controls (e.g., Dyer and Chu, 2003; Nooteboom, 1996). However, this 

claim seems to ignore how trust develops over time, which implies evolution in the relevance 

of formal and informal control as well. Thus questions about the impact of the evolution of 

trust on the efficacy of particular control policies remain (Dekker, 2004). Moreover, few 

attempts to clarify the so-called trust–control nexus include control as means to coordinate 
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activities, rather than discourage opportunistic, uncooperative behaviours (Velez et al., 

2008). For supplier involvement in NPD though, control serves mainly to coordinate the 

supplier’s activities towards satisfactory NPD performance.  

This study therefore investigates how manufacturers must balance formal and informal 

control over time to most efficiently coordinate NPD activities that have been outsourced to 

a supplier. To this end, the study develops a conceptual and a system dynamics model that 

incorporate the various links among the different types of formal control, trust, informal 

control, and the supplier’s NPD performance. To empirically validate these models and 

investigate the research question, a case study is undertaken at a shipbuilding company that 

shifts detailed engineering activities to a supplier. This study is unique in that it offers a 

comprehensive description and empirical investigation of how changes in trust affect the 

efficiency of particular control policies in the contexts of coordinating supplier involvement 

in NPD. The empirical findings show that supplier-executed NPD activities can be 

coordinated most efficiently through continuous investments in process control over the 

entire course of the relationship. This finding contradicts the conventional wisdom that 

manufacturers should rely on informal controls when trust is high (e.g., Dyer and Chu, 2003; 

Inkpen and Currall, 2004; Nooteboom, 1996); this is especially interesting because process 

control is believed to be the most costly of the control types.  

In the next section, the inter-organizational control and trust literatures are reviewed to 

develop the conceptual model of controlling supplier involvement in NPD. Then, the case 

setting will be described and system dynamics model validated. After that, two simulated 

control scenarios and their results will be presented. Finally, the theoretical and practical 

implications of this study will be discussed, as well as some limitations and directions for 

further research. 

3.2. Toward a dynamic model of controlling supplier involvement in NPD  

Based on a review of the relevant literature, a conceptual model is developed, which is 

presented in Figure 3.1. The conceptual model displays the dynamics of controlling supplier 

involvement in NPD in five causal loops: the balancing play by the rules and play blind loops, 

a reinforcing without trust there’s nothing loop, and two trust–control nexus loops. The 

balancing loops counteract change and are associated with seeking and maintaining 
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equilibrium; the reinforcing loops tend to amplify change and describe exponential growth 

or collapse (Sterman, 2000). These five causal loops are examined in more detail next.  

 
Notes: Arrows indicate the direction of causality. ‘+’ denotes that an increase 
(decrease) in the independent variable causes the dependent variable to increase 
(decrease); '-' signifies that an increase (decrease) in the independent variable 
causes the dependent variable to decrease (increase); ‘+/-’ denotes that both ‘+’ 
and ‘-’ is possible. The sign ‘//’ indicates a delay in the effect. The loop identifier 
‘R’ denotes a positive, reinforcing feedback loop; the loop identifier ‘B’ 
indicates a negative, balancing feedback loop (Sterman, 2000). The loop 
identifier ‘R/B’ denotes that either a positive, reinforcing and negative, 
balancing loop might occur, depending on the type of formal control that is 
used. 

Figure 3.1. Conceptual Model of Controlling/Coordinating Supplier Involvement in NPD 
 
3.2.1. Control to coordinate supplier involvement in NPD and the role of trust 

Control. Control in inter-organizational relationships refers to the process of aligning 

objectives and monitoring partner actions in a manner that promotes desirable partner 

behaviour (Inkpen and Currall, 2004; Tiwana and Keil, 2007). Control might suppress 

concerns about the partner behaving opportunistically or, as in this study, help the 

manufacturer coordinate supplier-executed NPD activities to achieve satisfying NPD 

performance (Dekker, 2004; Gulati and Singh, 1998).  



36  CHAPTER 3 

  

The process of control primarily encompasses the manufacturer’s formulation and use of 

formal rules, procedures, and policies (Das and Teng, 2001). Because the NPD activities that 

have been outsourced to the supplier previously were executed in-house, the manufacturer 

can formulate clear rules and recommendations about effective resources, processes, and 

outcomes for those NPD activities (Bello and Gilliland, 1997). As mentioned in Chapter 1, 

three types of formal control exist: input, process, and output. Input control requires 

measurable actions taken prior to the start of supplier-executed NPD activities, such as 

training, co-location, team member selection, or introductory sessions (Jaworski, 1988). By 

anticipating necessary resources, such as the knowledge, skills, abilities, and motives of the 

supplier’s engineers, the manufacturer uses input control to prevent performance problems 

that might be difficult to resolve after the actual NPD project has started (Cardinal, 2001). 

Process control refers to efforts to influence the procedures used to achieve NPD objectives, 

such as continuous supervision of engineers, structural meetings, or video conference calls 

(Jaworski, 1988). By continuously monitoring the behaviour and procedures used by the 

supplier’s engineers, the manufacturer secures greater efficiencies in execution (Bello and 

Gilliland, 1997). Finally, output control applies to NPD performance standards, which must 

be set, monitored, and evaluated, usually in a final quality check (Jaworski, 1988). By 

evaluating outcomes, the manufacturer keeps the supplier’s NPD efforts focused on realising 

important results (Bello and Gilliland, 1997). The positive effects of these three types of 

formal control on the supplier’s NPD performance are part of the play by the rules loop in 

Figure 3.1. 

Desirable performance by the supplier might also be encouraged through informal, social 

control (Das and Teng, 2001), using the supplier’s commitment to the manufacturer’s goals, 

values, and behavioural expectations (Jaworski, 1988). With informal control, the 

manufacturer relies on the supplier’s engineers to notice and respond to their peers’ 

behaviours or performance and to direct them toward desirable actions and results (Loughry 

and Tosi, 2008). The manufacturer grants the supplier wide latitude, such that it can quickly 

respond to situations in a manner that is consistent with NPD objectives (Aulakh et al., 

1996). Such informal control is comparatively inexpensive, because it lacks the costs of 

formal controls related to writing, monitoring, and enforcing rules, procedures, and policies 

(Dyer and Chu, 2003). However, the hands-off approach of informal control lessens the 

communication between the manufacturer and supplier, which ultimately may increase the 

possibility that the supplier will make product and performance-related errors (Krishnan, 
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Martin and Noorderhaven, 2006; Paulraj, Lado and Chen, 2008). The manufacturer 

therefore must be aware that relying on informal control, over time, can lead to substandard 

NPD performance by the supplier, which, then again, increases total costs. This delayed 

negative effect on the supplier’s NPD performance and costs appears in the play blind loop in 

Figure 3.1.  

Trust. Trust and informal control are often used interchangeably but should be recognised as 

two distinct concepts (Fryxell et al., 2002; Patzelt and Shepherd, 2008). Whereas trust from 

the manufacturer’s side refers to the belief that the supplier can execute particular NPD 

activities satisfactorily, informal control refers to a reliance on that belief, such that the 

supplier actually executes the NPD activities autonomously. The manufacturer’s trust in the 

supplier is thus a prerequisite for informal control (Dekker, 2004; Inkpen and Currall, 2004). 

Nevertheless, trust and informal control do not necessarily co-occur; a manufacturer may 

keep monitoring the supplier’s inputs, processes, or outputs through formal control 

mechanisms, even if it believes the supplier has sufficient capabilities and intentions to 

execute NPD activities. The important difference is that trust is a mindset, whereas informal 

control is an act (Fryxell et al., 2002).  

In addition to serving as a prerequisite for informal control, trust is important as a means to 

boost the supplier’s NPD performance. With trust, it might be easier for the supplier to 

overcome or constructively combine differences in goals, processes, habits, and routines, 

which should increase the effectiveness and efficiency of NPD activities (Bello and Gilliland, 

1997; Doz, 1996; Dyer and Chu, 2003; Poppo and Zenger, 2002). Trust is thus valuable for 

the supplier’s performance; it facilitates mutual adjustment and allows for smoother 

synchronisation of critical tasks (Krishnan et al., 2006). Moreover, the supplier’s motivation 

to achieve better outcomes may grow with trust, because trust should increase the supplier’s 

belief that the manufacturer will honour its commitments (Bstieler, 2006). Trust increases 

the supplier’s performance, and the supplier’s performance influences trust. When the 

supplier successfully completes NPD activities, the manufacturer creates positive 

expectations about the supplier’s ability to complete NPD activities successfully in the future, 

which increases trust (Inkpen and Currall, 2004). However, if previous performance levels of 

the supplier have been poor, the manufacturer might question the supplier’s abilities, which 

is detrimental to trust (Vlaar et al., 2007). Depending on previous NPD successes and failures 

by the supplier, the level of trust between partners thus changes over the course of the 
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relationship (Inkpen and Currall, 2004). The without trust there’s nothing loop in Figure 3.1. 

describes this reinforcing relationship. 

3.2.2. The trust–control nexus in NPD collaborations with a supplier 

Acknowledging the importance of control and trust, researchers have extensively 

investigated the trust–control nexus in collaborative settings (e.g., Aulakh et al., 1996; 

Dekker, 2004; Gundlach and Cannon, 2009; Inkpen and Currall, 2004; Velez et al., 2008; 

Vlaar et al., 2007). Their consensus opinion implies a reinforcing loop between the level of 

trust and informal control. The manufacturer’s trust in the supplier increases the 

opportunity to rely on informal control, and the manufacturer’s reliance on informal control 

increases the supplier’s trust in the manufacturer (Aulakh et al., 1996; Das and Teng, 2001; 

Ouchi, 1979; Velez et al., 2008). Thus, the level of trust between partners should increase 

with informal control because the manufacturer shows confidence in and motivates the 

supplier by granting it the autonomy to decide which NPD procedures and outcomes are 

most appropriate (Das and Teng, 2001).  

The relationship between trust and formal control is less clear. Until recently, trust and 

formal control appeared as substitutes: Greater trust presumed decreased formal control, and 

vice versa (Woolthuis, Hillebrand and Nooteboom, 2005). This view originates in 

transaction cost theory, which focuses on suppressing opportunistic behaviour. From this 

perspective, the manufacturer reduces its investments in formal control and increases its 

reliance on informal control when trust increases. A transaction cost perspective also implies 

that formal control undermines the creation of mutual trust (Poppo and Zenger, 2002), 

because it suggests suspicion and distrust by the manufacturer (Das and Teng, 1998). Yet 

formal control does not inherently damage trust; its impact depends on the manufacturer’s 

motives for using such controls (Atuahene-Gima and Li, 2002).  

Several researchers examine the trust–control nexus by addressing control as a coordination 

mechanism instead of a means to suppress opportunistic behaviours (e.g., Atuahene-Gima 

and Li, 2002; Aulakh et al., 1996; Das and Teng, 2001), in which case input control might 

enhance trust, output control would damage trust, and process control may do both. Input 

controls, such as training or co-location, enable the manufacturer to encourage mutual 

understanding and shared values, which then leads to the development of trust between 

partners (Das and Teng, 1998). Moreover, the supplier is likely to appreciate the 

manufacturer’s investments in its skill and ability development (Challagalla and Shervani, 
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1996). Process control also might increase trust because the manufacturer sends the supplier 

a positive signal of concern, care, and support (Atuahene-Gima and Li, 2002) and provides 

information that the supplier needs to achieve its goals (Aulakh et al., 1996). This nurturing 

climate should increase the supplier’s sense of recognition and commitment (Atuahene-

Gima and Li, 2002) and thus the level of trust between partners. In contrast, Das and Teng 

(2001) argue that process control may undermine trust because the manufacturer imposes 

scrutiny and seems to be constantly questioning the supplier’s competency. Finally, the 

impact of output control on trust likely is negative. Its application does not require much 

verbal communication, such that output control encourages a ‘loner’ attitude on the part of 

the supplier, which feels left to its own devices, possibly helpless, or even betrayed 

(Atuahene-Gima and Li, 2002; Aulakh et al., 1996; Das and Teng, 2001). The interplay 

among these types of control and trust appear in the two trust–control nexus loops in Figure 

3.1. 

3.3. Methodology 

To investigate how trust and formal and informal control must be balanced over time to 

achieve the most efficient and effective coordination of supplier-executed NPD activities, 

and thus satisfactory performance, a system dynamics model is proposed with one 

manufacturer and one supplier. System dynamic models are particularly helpful in 

investigating multiple interacting processes and feedback loops, time delays, and other non-

linear effects (e.g., van Oorschot, Sengupta, Akkermans and Van Wassenhove, 2010; van 

Oorschot, Langerak and Sengupta, 2011; Walrave, van Oorschot and Romme, 2011). To 

build and validate the model, a real-world setting of supplier involvement in NPD in the 

shipbuilding industry is considered.  

3.3.1. Case setting  

The focal shipbuilding manufacturer outsources its detailed engineering activities to an 

engineering service supplier. With headquarters in Western Europe, the manufacturer has 

more than 30 shipyards and related companies all over the world. In 2010, the organization 

engaged more than 6,000 employees worldwide, delivered around 160 vessels to customers, 

and reached a turnover of about 1.3 billion euro. The engineering service supplier is located 

in Eastern Europe and benefits from increasing demand for engineering capacity among 

shipbuilding manufacturers. As a result, it is a fast growing engineering group with 

approximately 60 permanently employed workers. It offers engineering capacity that the 
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manufacturer lacks and conducts engineering activities at a wage rate 64% lower than that 

the manufacturer would pay. After completion of an initial project in 2007, the manufacturer 

and supplier committed to a long-term collaboration. 

Since then, the manufacturer and supplier have collaborated on more than 25 projects. In 

general, the manufacturer executes basic engineering activities, after which the supplier 

continues the development process with detailed engineering activities. To ensure that the 

supplier’s engineering activities fulfil expectations, the manufacturer uses various formal 

controls: project kick-off meetings and training programs for the supplier’s engineers (i.e., 

input control), supervision of the supplier’s engineers during the projects (i.e., process 

control), and final quality checks (i.e., output control). After the supplier has finished its 

detailed engineering activities, the manufacturer takes the vessels into production. In light of 

the goal of this research, the NPD phases solely executed by the manufacturer—basic 

engineering and production—  are exclude from the model. Instead, the case study focuses 

on the manufacturer’s coordination and supplier’s execution of detailed engineering 

activities. 

3.3.2. The system dynamics model  

The system dynamics model reflects the conceptual model (Figure 3.1.) and was further 

developed in the course of two group model-building sessions and fifteen follow-up 

interviews with engineers, project leaders, and managers from both the manufacturer and 

supplier. The group model-building method constructs system dynamics models directly 

with client groups (Vennix, 1999) in facilitated, face-to-face meetings that engage client 

teams directly in the process of model conceptualisation and formulation (Andersen, 

Vennix, Richardson and Rouwette, 2007; Rouwette, Vennix and Mullekom, 2002). The first 

and second authors, manufacturer’s director of engineering coordination, supplier’s 

managing director, and supplier’s director of engineering participated in the group model-

building sessions.  

Figure 3.2. shows a stylised version of the full system dynamics model, containing the most 

important building blocks: stocks, flows, variables, and causal loops. The causal loops are 

comparable to the loops in the conceptual model in Figure 3.1. The full model features more 

than 100 variables and causal links; this section only describes the causal loops.  
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Figure 3.2. Stylized System Dynamics Model 

 
(1) The trust-control nexus loops in the center of Figure 3.2. describe the complex 

relationship between trust, formal control, and informal control. An increase in trust 
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decreases the manufacturer’s perceived need to use formal control (‘Formal Control 

Perceived Required’) and increases the manufacturer’s perception of the possibility of relying 

on informal controls (‘Informal Control Perceived Possible’). In contrast, a decrease in trust 

increases the formal control required and decreases informal control possible. The hexagon 

in Figure 3.2. illustrates that the manufacturer can determine the mix of formal and informal 

controls, which appear at opposite ends of a single continuum: Higher ‘Formal Control 

Perceived Required’ means lower ‘Informal Control Perceived Possible’, and vice versa (i.e., 

‘Informal Control Perceived Possible’ = 1 – ‘Formal Control Perceived Needed’). The follow-

up interviews revealed that the total amount of formal control by the manufacturer consists 

of a stable mix: 5% input, 45% process, and 50% output control. Suppose that the 

manufacturer perceives that 80% of formal control is needed, which per definition means 

that 20% of informal control is possible, this 80% is further divided into 4% input, 36% 

process, and 40% output control. These percentages are explained below, together with how 

each type of control influences trust and control costs (i.e., the manufacturer’s control 

efforts): 

Input control. An engineer from the manufacturer facilitates a two-week training period 

for the supplier’s engineering team before or at the start of new detailed engineering 

projects. The 4% input control level means that at the start of every new project, 4% of 

the supplier’s engineering team receives the two-week training. Engineers from both 

firms confirm that input control enhances their mutual trust because the training period 

creates an opportunity for everyone to get to know one another and gain familiarity with 

their working methods.  

Process control. During the detailed engineering projects, engineers from the 

manufacturing firm supervise and guide the supplier’s engineers. For all projects 

executed by the supplier, the manufacturer supervises 36% of all the engineering 

activities. The interviews revealed that process control positively affects the level of trust; 

one of the supplier’s engineers even stated that more interaction with the manufacturer 

would increase his affection toward the relationship.  

Output control. At the end of detailed engineering projects, when the supplier’s engineers 

believe they are completed, engineers from the manufacturer perform a final quality 

check; specifically, they check 40% of the output of the finished detailed engineering 

projects. When errors are detected, the supplier’s engineers must re-perform the work. 
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This output control has a negative effect on the development of mutual trust. As 

indicated by the supplier’s engineers, frustrations increase, especially at the end of 

projects, because of the enormous pressure induced by output control.  

Informal control. Without any specific link to the execution of particular detailed 

engineering projects, informal control focuses on shared norms and values. If the 

manufacturer uses 20% informal control, the supplier’s engineers execute 20% of all the 

detailed engineering activities autonomously for each project. Thus, informal control 

reduces the hours of work required of the manufacturer’s engineers. The level of trust 

between partners is positively influenced by informal control. As the supplier’s managing 

director clearly stated, ‘being controlled’ at all times can be frustrating, but being granted 

autonomy to manage the engineering processes has always been appreciated.  

(2) The without trust there’s nothing loop on the left side of Figure 3.2. describes the inter-

relationship between detailed engineering performance and trust. ‘Detailed engineering 

performance’ is calculated as the supplier’s average performance on measures such as lead-

time, detailed engineering hours, and quality, which reflect comparisons of the actual versus 

the planned values. Consequently, this variable always takes a value between 0 and 1. 

Detailed engineering performance positively affects the level of trust between partners, which 

then improves detailed engineering performance. The interviews expose that trust decreases 

a project’s ‘actual detailed engineering hours’ and ‘actual error percentage’, such that the 

supplier’s engineers work faster and with fewer mistakes.  

(3) The play by the rules and play blind loops on the right side of Figure 3.2. describe the 

interplay of control, detailed engineering performance, and trust. The trust–control nexus 

and the link between detailed engineering performance and trust have already been 

discussed; here, the focus lies on the relationship between control and detailed engineering 

performance. The play by the rules loop shows that all types of formal control positively 

influence detailed engineering performance; the play blind loop indicates that informal 

control negatively affects it. In detail, these impacts are as follows: 

Input control initially has a negative effect on ‘performance on lead-time’, because 

trainees are not productive during training programs, which decreases the ‘productive 

workforce’, the ‘project completion rate’, and the ‘rework completion rate’. However, 

after a certain delay, training improves performance on lead-time by reducing the ‘actual 
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error percentage’ and increasing the ‘experience of engineers’. That is, training helps the 

supplier’s engineers to work faster and with fewer mistakes, which increases performance 

not only on lead-time but also on quality and on detailed engineering hours.  

Process control slightly decreases the productivity of the supplier’s engineers, because 

picking up instructions and guidelines takes time. The use of process control also slightly 

decreases ‘performance on lead-time’, but supervision and guidance reduce the ‘actual 

error percentage’ and increase the ‘experience of engineers’. As in the case of input 

control, these influences ultimately have a positive effect on performance on lead-time, 

quality, and detailed engineering hours.  

Output control has no influence on the supplier’s productivity, nor does it directly affect 

‘actual error percentage’. Instead, it involves the number of errors detected and 

corrected, with a negative influence on ‘performance on lead-time’. When rework is 

required, the supplier’s engineers must finish it before returning to their regular 

engineering work. Thus, a higher ‘rework completion rate’ means a lower ‘project 

completion rate’ and higher ‘actual lead-time’. However, the supplier’s engineers also 

learn from output control, so it can positively influence their experience and indirectly 

improve ‘actual error percentage’. Ultimately, output control improves performance on 

lead-time, quality, and detailed engineering hours, just as input and process control do. 

Informal control, with a delay, negatively affects the ‘experience of engineers’. With 

informal control, engineers from the manufacturer and supplier hardly communicate or 

interact, so the experience attained by the supplier’s engineers decays naturally over time. 

Thus, informal controls eventually increase the ‘actual error percentage’ and ‘actual 

detailed engineering hours’, which negatively affect performance on lead-time, quality, 

and detailed engineering hours.  

When determining an optimal control policy, the manufacturer must also consider whether 

the supplier needs to hire new engineers (‘rookie engineers’) depending on the ratio of the 

‘desired net hours available per month’ and ‘net hours available per month’. The former 

variable is determined by the actual ‘workload in hours’, ‘actual detailed engineering hours’, 

and ‘planned lead-time’ of the project—all variables that will be influenced by the control 

policy that the manufacturer chooses. The ‘net hours available per month’ depends on the 

‘norm workable hours per month’ and the amount of ‘productive workforce’. When the 
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supplier hires new employees, the ‘productive workforce’ diminishes, because rookies are not 

as productive as experienced engineers. Furthermore, rookies diminish the productivity of 

experienced engineers, who must spend time training the rookies (i.e., on-the-job training, 

not the training provided during the kick-off of a detailed engineering project through input 

control). Finally, rookies will make more engineering mistakes. After a certain ‘assimilation 

delay’, rookies gain experience and no longer require on-the-job training, so at that point, 

the overall productivity of the workforce will increase through the hiring of new engineers.  

3.3.3. Model validation 

To validate the model, a history-friendly approach is applied. History-friendly models ‘aim 

to capture, in stylized form, qualitative and “appreciative” theories about the mechanisms 

and factors affecting […] change’ (Malerba, Nelson, Orsenigo and Winter, 1999, p.3). The 

model is instrumental for uncovering how the behaviour of the manufacturer and supplier 

leads to changes in mutual trust and detailed engineering performance over time. This full 

system dynamics model is derived from the causal relationships described by theory (Figure 

3.1.) and discussions in the group model-building sessions. The values of all the exogenous 

variables are derived from the fifteen follow-up interviews and the companies’ databases.  

The fit between the actual and simulated behaviour of the supplier’s workforce and the 

detailed engineering projects in the portfolio, from January 2007 (month 1) to January 2011 

(month 48), appears in Figure 3.3. Specifically, the figure provides Theil’s inequality 

statistics, which evaluate the fit between actual and simulated behaviour by dividing the root 

mean square error into three components: bias (actual and simulated data have different 

means), unequal variation (actual and simulated data have different variances), and unequal 

covariation (actual and simulated data are imperfectly correlated). When the error is small 

and unsystematic (concentrated in unequal variation or covariation), the model can 

endogenously generate the behaviours of the observed system (Sterman, 1984). Figure 3.3. 

indicates the good fit between actual and simulated behaviour (Sterman, 2000). In general, 

the errors are concentrated in the unequal covariation. Because time-series data is missing to 

describe two other key variables of the model (trust and detailed engineering performance), a 

visual depiction of their behaviour over time is used (Sterman, 2000), as in Figure 3.4. This 

figure was shown to the manufacturer’s director of engineering coordination, the supplier’s 

managing director, and the supplier’s director of engineering; they all confirmed that the 

simulated patterns reflected accurately what actually happened during these months. This 
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confirmation and the statistics provide sufficient confidence to use the model to gain a 

deeper understanding of the drivers of successful supplier involvement in NPD. In turn, two 

simulations are performed.  

 
Summary Statistics for Historical Fit 

 Workforce Projects in Portfolio

n 11 11
R2 0.9422 0.9854
Mean Absolute % Error 0.1832 0.1076
Root Mean Square Error 4.9957 1.7936
Theil’s Inequality Statistics

Bias 0.0532 0.1333
Unequal Variation 0.1090 0.1358
Unequal Covariation 0.8378 0.7308

Figure 3.3. Historical Fit of the Model 
 

 
Figure 3.4. History Replicating of Trust and Detailed Engineering Performance 
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3.4. Analysis 

3.4.1. Simulation of scenarios 

To verify the sensitivity of the studied relationship to changes in input, process, output, and 

informal control mechanisms, two scenarios are simulated (Malerba et al., 1999):  

(1)  The Base case scenario is similar to the history-replicating scenario used for model 

validation. The parameter values are the same, but the final date of the simulation is 

extended to January 2017 (month 120). The scenario assumes that the number of detailed 

engineering projects executed by the supplier remains constant for the additional 6 years for 

which no actual data is available. The efficiency of the manufacturer’s current control policy 

is analysed, namely, using formal controls only when they appear necessary (using informal 

control when the level of trust between the manufacturer and supplier grows) and dividing 

the amount of formal control into a stable mix of 5% input, 45% process, and 50% output 

control. 

 

(2)  In the Optimised case scenario, the most efficient supplier-involved NPD setting is 

approximated as a function of different control mechanisms. Therefore, an efficient hill-

climbing algorithm is used to search through the parameter space for the best detailed 

engineering performance during the ten simulated years (2007–2017) (Kauffman, 1993). The 

hill-climbing algorithm is suitable because the goal is to simulate search behaviour in 

managerial decision making (Sommer and Loch, 2004). The optimisation function is as 

follows: 

Max
, , ,

detailed		engineering		performance	 t 	 

A certain control mix may be efficient in one year but not in the next, so the control policy 

can change every year (denoted by subscript y). The parameter space is defined by possible 

values of input control (icy), process control (pcy), output control (ocy), and informal control 

(ifcy): 0  icy, pcy, ocy, if cy  1, where icy + pcy + ocy + ifcy  1.  

3.4.2. Scenario results 

Figure 3.5. provides the predicted level of trust, detailed engineering performance, and 

workforce for the two simulated scenarios; Figure 3.6. reveals the extent to which, on 

average, each control mechanism occurs in each scenario. Finally, Table 3.1. shows the 
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scenario’s total project costs, or the sum of the project engineering costs and project control 

costs.  

 
Figure 3.5. Level of Trust, Detailed Engineering Performance, and Workforce 

 
According to Figure 3.5., maintaining the current control policy of the manufacturer (i.e., 

Base Case scenario) will not result in a stable, high-performing relationship. Detailed 

engineering performance and the partners’ mutual trust oscillate between .5 and .9, as a 

result of the trust–control nexus loops. Whenever detailed engineering performance 

increases, the level of trust also increases, which decreases the manufacturer’s perceived need 

to use formal control. In turn, the manufacturer relies more on informal control, but the play 

blind loop causes the supplier’s experience to decrease. Detailed engineering performance 

thus slowly decreases, which increases the manufacturer’s perceived need for formal control. 
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From then on, the same story repeats itself. Figure 3.5. reports, some oscillation persist in the 

Optimised Case scenario as well, but with much smaller amplitude. After an initialisation 

period, detailed engineering performance and trust reach a considerably stable and high 

level. 

 
Figure 3.6. Control Policies 

 

As Figure 3.6. indicates, there is a huge increase of process control in the Optimised Case 

scenario. This scenario also prescribes a more constant, lower level of output control than 

the Base Case scenario, with a confined period of input control between month 70 and 105 

when the supplier’s workforce is growing. In view of the high level of trust between the 

partners, it seems surprising that hardly any informal control arises in the Optimised Case 

scenario. Yet, Table 3.1. reveals that the average total costs per project in the Optimised Case 

scenario are much lower than those in the Base Case scenario. Specifically, the average 

engineering costs per project decline by 41% (from 98,172 to 57,945 euro), and the average 
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control costs per project drop by 67% (from 46,353 to 15,378 euro). These reductions in 

engineering costs result from two effects. First, the constant high level of process control in 

the Optimised Case scenario helps the manufacturer maintain the experience level of the 

supplier’s engineers. As Figure 3.5. shows, the supplier can execute the same amount of 

detailed engineering activities in the Optimised Case scenario but with fewer engineers, 

which reduces the average engineering costs per project. Second, the shift from output to 

process control reduces engineering costs by avoiding the need to correct engineering errors. 

According to Table 3.1., the reduction in the average control costs per project in the 

Optimised Case can be explained by the shift from output to process control. Whereas one 

engineer from the manufacturer can supervise multiple engineers from the supplier, this one 

engineer cannot check the output of multiple designs simultaneously.  

Table 3.1. Control, Engineering, and Total Outsourcing Costs 
Dependent variable: Customer Participation Base Case Optimized Case Change 

Average input control costs in euro/project 60 93 55.45% 
Average process control costs in euro/project 3919 9741 148.58% 
Average output control costs in euro/project 42374 5544 -86.92% 
Average informal control costs in euro/project 0 0 0.00% 
Average total control costs in euro/project 46353 15378 -66.82% 
Average engineering costs in euro/project 98172 57945 -40.98% 
Average total costs in euro/project 144525 73323 -49.27% 
Average engineering costs as % of total costs 67.93% 79.03% 16.34% 
Average control costs as % of total costs 32.07% 20.97% -34.61% 

3.5. Discussion and implications 

The objective of this study was to investigate how manufacturers should balance formal and 

informal control over time to most efficiently coordinate supplier-executed NPD activities. 

Therefore, a conceptual and system dynamics model have been developed to depict and 

examine the dynamic evolution of trust and formal and informal control. This study is the 

first to model and empirically examine how the evolution of trust affects the efficiency of 

control policies in a setting in which control serves as a means to coordinate supplier-

executed NPD activities rather than to suppress opportunistic behaviours.  

Results show that a constant level of formal control appears more beneficial than alternating 

periods of high formal control with periods of high informal control. Theoretically, this 

finding contrasts with the established notion that ‘trust and its underlying normative 

behaviours operate as a self-enforcing safeguard that is a more effective and less costly 

alternative to formal control’ (Poppo and Zenger, 2002, p.707). This unexpected finding 

cannot be explained solely by the tendency of most prior studies to focus on control as 



Don’t Trust Trust: A Dynamic Approach towards Supplier Involvement in NPD 51 

 

means to suppress opportunistic behaviour (e.g., Dyer and Chu, 2003; Inkpen and Currall, 

2004; Nooteboom, 1996). Aulakh et al. (1996, p. 1026), for example, focus on control as a 

coordination tool but still conclude that ‘firms should rely more on bilateralism and social 

interactions [informal control] rather than formal monitoring mechanisms to maintain the 

partnership’. Likewise, Kasper-Fuehrera and Ashkanasy (2001, p.238) state that ‘by 2010, 

hierarchical management will be the exception, rather than the rule. Instead, […] the 

primary coordination mechanisms will be based on trust’. The results can be explained by 

the fact that prior studies on control as a coordination tool neglected the negative impact of a 

manufacturer’s reliance on informal control over time on the supplier’s NPD performance 

(e.g., Aulakh et al., 1996; Gundlach and Cannon, 2009). Reliance on informal control lessens 

formal interactions about working standards and best practices, for example, so the supplier 

ultimately will not match the standards of the manufacturer (Krishnan et al., 2006; Paulraj et 

al., 2008), whether in terms of delays, poor quality, or increased engineering hours. These 

outcomes are more expensive to deal with using subsequent formal controls, rather than by 

continuously controlling and coordinating the supplier’s NPD activities through formal 

control, especially process control. The importance of process control stems from the 

positive impact of supervision and guidance on the experience of the supplier’s engineers, 

which accelerates engineering activities and greatly reduces engineering costs (Bello and 

Gilliland, 1997). Constant supervision and guidance also prevents engineers from making 

mistakes; adequate engineering quality occurs the first time. Thus, process control 

circumvents the increased engineering costs that can arise from engineering errors that 

demand correction. An additional advantage of process control is that the manufacturer 

stays familiar with detailed engineering activities and can continue to evaluate the supplier’s 

activities and capabilities (Takeishi, 2001; Tiwana and Keil, 2007), as well as diminish the risk 

of becoming too dependent on the supplier if it suffers knowledge depreciation about the 

activities executed by suppliers (Takeishi, 2001).  

From a practical standpoint, the results suggest that manufacturers should not trust ‘trust’ or 

rely on informal control, even when the supplier has proven its mastery of the skills needed 

to execute particular NPD activities. Instead, manufacturers must constantly supervise and 

guide their suppliers’ engineers (i.e., apply process control) to prevent mistakes from ever 

happening. NPD activities are idiosyncratic by nature, and manufacturers and suppliers 

usually are geographically dispersed, so errors can easily creep into NPD activities when 

supervision and guidance are missing. Argyres and Mayer (2007) indeed observed that 
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formal control seems especially important for guiding interactions that are based on 

idiosyncratic activities. The results of the Optimised Case scenario also show that 

continuously monitoring the execution of the supplier’s activities does not suffice. The 

manufacturer must simultaneously apply output control to correct any remaining NPD 

errors and provide training programs to the supplier’s newly hired engineers (i.e., apply 

input control) to reduce the likelihood of mistakes. Manufacturers thus still face a challenge 

to balance their different kinds of formal control optimally. Too much output control, 

relative to process control, could damage the relationship, because that control policy 

ultimately may be detrimental to trust. Moreover, too much process control may become 

ineffective and unnecessarily raise the manufacturer’s control costs. To find an optimal 

control policy, manufacturers should carefully evaluate the appropriateness of the controls 

they used after each completed NPD project that involves the supplier; if necessary, they 

should adjust their policies for future projects, assuming that the relationship has not been 

discontinued for reasons other than the efficacy of the manufacturer’s control policy.  

3.6. Limitations and further research directions 

The findings of this study are subject to several limitations that might be addressed with 

additional research. First, the proposed system dynamics model is specific to a particular 

case, so caution is required before generalising the findings to other scenarios. Different 

partners with various organizational cultures, formal structures, informal processes, and 

managerial orientations introduce different assumptions into the system dynamics 

modelling, which will produce unique results. Additional testing of the study’s results in 

diverse settings would be helpful. Second, the three types of formal control are measured in a 

way that fit the manufacturer’s current control practices, which enabled capturing the 

essence of process and output controls, as monitoring/supervision and quality control, 

respectively, but left the input control measure to training alone. However, selecting skilled 

engineers or providing full initial information to engineers also may be an important input 

control. Further research should try to include such different input controls. Third, it was 

not feasible to include all possible factors that affect the problem being represented. The 

model is necessarily a simplified representation of the real world and thus may not be all-

encompassing (cf. Sterman, 2000). 

In view of the key result of this study, an additional avenue for research can be suggested, i.e., 

investigate how the manufacturer can best implement process control through constant 
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supervision and guidance. For example, is it more profitable to hire competent supervisors 

who then supervise the supplier’s engineers full-time, or is it better to assign already hired 

engineers or managers to perform supervision, alongside their everyday activities? Must 

supervisors be co-located with the supplier’s engineers, or is it possible to supervise from a 

distance without harming trust? Is it more beneficial to hire supervisors familiar with the 

supplier’s culture, habits, and procedures, or with those of the manufacturer? These 

questions require new data collection efforts, but the results will provide valuable new 

insights into the interplay among process control, trust, and NPD performance in the 

context of supplier-involvement in NPD.  

 



 

 



 

 

CHAPTER 4 

4. The Management Control Paradox in Horizontal New 
Product Development Collaborations* 

Given the risk of uncooperative, opportunistic behavior, firms are often hesitant to engage in 

NPD collaborations with competitors. These NPD partners compete for the same resources in 

the same market. Resources exchanged during the collaboration might thus be used 

competitively rather than cooperatively. In horizontal collaborative innovation projects, the 

partners share and pool resources for product development activities, resulting in highly 

interdependent activities to be coordinated across partner boundaries. For horizontal 

collaborations to thrive, management control policies should thus fulfill two purposes 

simultaneously: coordinating interdependent activities and encouraging cooperative behavior. 

Prior theoretical and empirical research suggests, however, that management control policies 

may actually drive uncooperative, opportunistic behavior. Therefore the decision to apply 

management control, necessary for coordination but potentially detrimental to cooperation, 

could be paradoxical in horizontal NPD collaborations. Prior research has not investigated 

whether a management control paradox exists, and if so, how to overcome the paradox. This 

study develops a conceptual framework grounded in organizational theory of management 

control. The study posits eight hypotheses and examines, individually and collectively, the 

impact of input, process, and output control on coordination effectiveness and cooperative 

behavior in a horizontal NPD effort where the partner is a competitor. Results from a 

behavioral experiment with 110 NPD, R&D, and horizontal collaboration professionals show 

that input control positively and output control negatively influences cooperative behavior in 

horizontal NPD collaborations. Input control negatively influences coordination effectiveness 

while process control positively influences coordination effectiveness, suggesting that the 

decision to apply input control is indeed paradoxical. 

 

 

 
* This chapter is under review as Smets, L.P.M, Tatikonda, M.V., and Langerak, F., Collaborative Innovation 
with Competitors: The Management Control Paradox in Horizontal New Product Development 
Collaborations 



56  CHAPTER 4 

  

4.1. Introduction 

Shrinking product life cycles, converging technologies, and ever-increasing R&D costs have 

stimulated manufacturers to engage in horizontal NPD collaborations (Gnyawali and Park, 

2011). Horizontal collaborations involve the sharing and pooling of resources by two or 

more competitor firms to jointly develop new products (Oke, Idiagbon-Oke and Walumbwa, 

2008). Although the assumption is that firms mostly engage in vertical NPD collaborations 

to benefit from the knowledge and skills of customers and suppliers (Ritala and Hurmelinna-

Laukkanen, 2013), research has shown that collaborations between competitor firms have 

proliferated in the last decade (Gnyawali and Park, 2011; Luo, 2007). To illustrate, Renault 

and Nissan have been collaborating on the development of wheel base systems that both 

companies will use to build their next generation cars (Segrestin, 2005). Similarly, IBM, 

Sony, and Toshiba have been working together on the development of a high-performance 

microprocessor that each company expects to use as a crucial component in a variety of its 

own products (Luo, Rindfleisch and Tse, 2007).  

Successful horizontal NPD collaborations create significant benefits including enhanced 

learning, reduced costs (Luo et al., 2007), and increased product innovation output (both 

incremental and radical) (Belderbos, Carree and Lokshin, 2004; Ritala, 2012). Moreover, 

NPD collaborations with competitors facilitate risk sharing, resource allocation, external 

knowledge acquisition, and new market and technology access (Oke and Idiagbon-Oke, 

2010). Nonetheless, firms pursuing collaborations with rivals confront the dilemma of 

maximizing their own self-interest (competition) versus maximizing the interests of the 

collaboration as a whole (cooperation) (Bengtsson and Kock, 1999; Gnyawali and Park, 2011; 

Zeng and Chen, 2003). Contrary to vertical NPD collaborations, partners in horizontal NPD 

collaborations draw on the same industry (Silverman and Baum, 2002) and thus compete for 

the same resources in the same market (Sivakumar, Roy, Zhu and Hanvanich, 2011). The 

resources exchanged in the course of horizontal NPD collaborations might thus well be used 

for competition instead of cooperation (Ritala and Hurmelinna-Laukkanen, 2013). 

Horizontal NPD collaborations highlight a complex strategy of ‘sleeping with the enemy’ 

(Peng, Pike, Yang and Roos, 2012) in which the partners should be encouraged to cooperate. 

Besides, the coordination of collaborative activities is very challenging in NPD collaborations 

with competitors. To jointly develop new products, partners share and pool resources, 

decompose collaborative activities and specify a precise division of labor (Gulati and Singh, 
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1998). This results in interdependent activities that need to be coordinated across 

organizational boundaries (Dekker, 2004).    

Management practices to achieve coordination and cooperation are, as such, essential for 

horizontal NPD collaboration success. Peng et al.’s (2012) literature review of horizontal 

collaborations amongst competitors, and Gnyawali and Park’s (2011) study regarding NPD 

collaborations with competitors explain that prior research has not examined how such 

collaborations should be managed. This study aims to fill part of this knowledge gap by 

identifying effective management practices which facilitate both coordination and 

cooperation in NPD collaborations with competitors. The study focuses specifically on 

management control.  

Chapter 1 defines management control as a process of (inter-)organizational regulation and 

monitoring to assure fulfillment of plans and goals (Caglio and Ditillo, 2008) and explains 

that the purpose of management control in NPD collaborations between competitors is 

twofold: (1) facilitating coordination by defining, generating, updating, and sharing 

information needed to perform activities, and (2) stimulating cooperative behavior by 

aligning incentives and providing warning signals (Caglio and Ditillo, 2008; Dekker, 2004; 

Velez, Sanchez and Alvarez-Dardet, 2008). Instead of stimulating cooperative behavior, 

management control may, however, also impede cooperation by diminishing the partner’s 

sense of autonomy (e.g., Heide et al, 2007; John, 1984; Provan and Skinner, 1989) or 

indicating lack of commitment and support (e.g., Anderson and Oliver, 1987; Atuahene-

Gima and Li, 2002; Aulakh et al., 1996). Thus, the managerial decision to apply management 

control policies in horizontal NPD collaborations is paradoxical. To shed light on this 

paradox and assist managers in making control decisions, this study investigates the 

concurrent impact of management control on coordination and cooperation.  

This study has two primary research objectives. The first research objective is to identify 

effective control policies to manage horizontal NPD collaborations. In so doing, this study 

contributes to the literature on management of NPD projects: “Although collaboration has 

become the next generation for NPD practices in a world where product innovation is 

increasingly challenging, there has been relatively little academic research on NPD 

collaborations” (Emden et al., 2006, p.331). This is even more true for horizontal NPD 

collaborations (Gnyawali and Park, 2011; Peng et al., 2012).    
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The study’s second research objective is to simultaneously examine the impact of inter-

organizational management control on coordination and cooperation. Doing so contributes 

to organizational theory literature on management control. Relatively little attention has 

been paid to control policies for managing relationships between organizations (cf. 

Vosselman and van der Meer-Kooistra, 2006). The few extant empirical studies have mainly 

focused on the role of management control in achieving cooperation, not coordination (or 

both), in collaborations (cf. Velez et al., 2008).  

4.2. Background Literature and definitions 

Fundamentally important to the success of horizontal NPD collaborations is effective 

coordination of collaborative NPD activities (e.g., Dyer and Singh, 1998; Gerwin, 2004) and 

cooperative behavior by the partners’ NPD teams (e.g., Dyer and Singh, 1998; Gnyawali and 

Park, 2011; Zeng and Chen, 2003). Management control should be beneficial for achieving 

coordination and cooperation (e.g., Caglio and Ditillo, 2008; Dekker, 2004; Velez et al., 

2008). 

Gerwin (2004) defines the coordination of collaborative NPD as the exchange of information 

among interdependent NPD teams between partners. Effective coordination achieves unity 

of effort among the collaborating NPD teams (Gerwin, 2004). Coordination should, thus, 

avoid activity overlap or duplication and assure synchronization of the collaborative 

activities (Earley and Gibson, 2002). The need for coordination is high in horizontal NPD 

collaborations because the partners’ activities are highly interdependent. Frequently the 

accomplishment of one partner’s activities depends on the degree to which the other partner 

has accomplished its activities (Dekker, 2004). Partners need to be aware of each other’s 

activities so to synchronize those activities.  

Cooperative behavior is defined as desired behaviors by both partners involved in the 

horizontal NPD collaboration. This includes voluntary and proactive information sharing 

with partners (Griffith, Harvey and Lusch, 2006). Cooperative behavior can, therefore, be 

seen as the opposite of opportunistic behavior, which is mainly about self-interestedly 

withholding or distorting information (Das and Kumar, 2011; Das and Teng, 1998). 

Horizontal NPD collaborations require cooperation. Bengtsson and Kock (1999) explain, 

however, that NPD collaborations with competitors exhibit both “friendliness” due to 

common (collaborative) interests and “hostility” due to conflicting (competitive) interests. 
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Segrestin (2005) reports that both Renault and Nissan benefited from proactively sharing 

relevant information for development of wheel base systems because by doing so higher 

quality wheel base systems could be developed in a shorter time span and with lower 

development costs. On the other hand, partner firms might benefit from withholding or 

distorting information to help them outperform the partner firm in product quality, features, 

cost, and/or market timeliness.  

Management control is defined as “a process of regulation and monitoring for the fulfillment 

of plans and goals” (Caglio and Ditillo, 2008, p.49). The two management control modes are 

formal and informal controls. Formal control captures explicitly codified rules, operating 

procedures, goals, and regulations specifying desirable patterns of behavior (Das and Teng, 

1998). The three types of formal control mechanisms are input control, process control, and 

output control. Input controls are measurable actions taken prior to the implementation of 

development activities (Jaworski, 1988). Process controls specify and monitor ongoing 

activities and behaviors and regulate how work gets done during the execution of the 

development project (Jaworski, 1988). Output controls set, monitor, and evaluate interim and 

end-of-project performance goals for product development personnel to attain (Jaworski, 

1988). In contrast to formal control, informal control consists of unwritten policies and is 

often an artifact of organizational culture (Langfield-Smith, 1997). Informal control relies on 

establishment of norms and values and internalization of goals (Das and Teng, 2001). While 

informal controls are indeed important, the present study focuses on formal control policies 

because they are generally more feasible to implement in NPD projects with set timelines. In 

contrast, informal, self-regulating controls typically cannot be managerially-imposed and 

require development of organizational culture and institutionalization over time.  

Management control helps partners in horizontal NPD collaborations establish, decompose, 

and communicate activities so that the partners’ activities can be effectively coordinated 

(Gulati and Singh, 1998; Velez et al., 2008; Vlaar, Van den Bosch and Volberda, 2007). 

Further, management control stimulates cooperative behavior and reduces opportunism by 

giving cautions and incentives (Velez et al., 2008). And yet, a number of studies have shown 

that management control does not necessarily stimulate cooperative behavior. By enforcing 

rules, procedures or goals, management control may diminish the partner’s sense of 

autonomy, in turn potentially causing the partner to resist and take actions that will improve 

its own conditions and not those of the collaboration (e.g., Heide et al., 2007; John, 1984; 
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Provan and Skinner, 1989). Moreover, management control may imply or be interpreted as 

lack of trust, commitment and support, resulting in tension and discouragement of 

cooperative behavior (e.g., Anderson and Oliver, 1987; Atuahene-Gima and Li, 2002; Aulakh 

et al., 1996). 

In view of the potential opposing effect management control may have on cooperative 

behavior, the application of management control may be paradoxical in horizontal NPD 

collaborations. One can reasonably question whether control would indeed be successful for 

managing horizontal NPD collaborations. In the following section, management control 

theory, extant empirical findings, and types of formal management control (input, process 

and output controls) are considered to posit confirmatory hypotheses and investigate 

management control’s impact on both coordination and cooperation in NPD projects where 

competitors are collaborators.   

4.3. Conceptual framework and hypotheses 

 
Figure 4.1. Conceptual framework 

 
The conceptual framework, as shown in Figure 4.1., addresses the control paradox in 

horizontal NPD collaborations. NPD collaborations with competitors succeed when 

management control policies effectively coordinate collective NPD activities and stimulate 

cooperative behavior. Management control may, however, negatively affect cooperative 

behavior (e.g., Atuahene-Gima and Li, 2002; Aulakh et al., 1996; Heide et al., 2007; Provan 
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and Skinner, 1989). The conceptual framework differentiates three types of management 

control policies: input control, process control, and output control.  

4.3.1. The impact of control on coordination effectiveness 

Input control is expected to positively affect the coordination of interdependent NPD 

activities. Through input control, the development plan and general expectations are being 

communicated to all NPD team members, and a range of worthwhile development skills are 

being taught. The NPD team members can, as such, better predict what their peers are going 

to do and what type of help they may need during the development project (Marks, Sabella, 

Burke and Zaccaro, 2002). Moreover, with input control, NPD team members socialize and 

familiarize with each other, which minimizes the divergence of their preferences (Eisenhardt, 

1985), as a result of which team members are expected to more efficiently and effectively 

coordinate activities themselves (Cannon-Bowers and Salas, 2001). Input control thus makes 

it easier to achieve unity of effort and implement collaborative NPD projects. Therefore: 

H1: Input control positively influences coordination effectiveness in horizontal NPD 

collaborations.  

Process control structures the NPD process (Ouchi, 1979) to ensure that critical activities are 

neither overlooked nor performed out of sequence and by helping to integrate different 

perspectives and demands from the NPD team members (Bonner et al., 2002). “Even if 

unexpected events occur and, for example, product requirements may have to be changed 

while a project is ongoing, process controls ensure consistency among the different tasks 

conducted within a project” (Rijsdijk and Van den Ende, 2011, p.871). So process control 

creates unity of effort among the NPD team members and, therefore, significantly facilitates 

the implementation of collaborative NPD projects. Accordingly:  

H2: Process control positively influences coordination effectiveness in horizontal NPD 

collaborations.  

Output control is expected to help in coordination of interdependent activities. Even though 

output control represents a hands-off approach (e.g., Atuahene-Gima and Li, 2002; Aulakh 

et al., 1996) in which NPD team members are left alone to choose the activities by which to 

reach the preset development output requirements (Heide et al., 2007), output control does 

make it easier to identify these activities (Das and Teng, 1998) because it prevents 

speculation among NPD team members about what is to be developed (Rijsdijk and Van den 
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Ende, 2011). Besides, the autonomy that NPD team members get in choosing their activities 

makes it easier to adapt activities to unexpected changes (Snell and Youndt, 1995). 

Therefore: 

H3: Output control positively influences coordination effectiveness in horizontal NPD 

collaborations.  

4.3.2. The impact of control on cooperative behavior 

Snell and Youndt (1995) and Eisenhardt (1985) show that input control positively affects 

cooperative behavior. “Input control helps to socialize NPD team members to ensure they 

have requisite abilities as well as understand and internalize the values and goals of the 

collaboration” (Snell and Youndt, 1995, p.713). This understanding and internalization of 

the collaboration’s values and goals in turn encourages the partnering NPD teams to 

cooperate to achieve collaborative goals (Eisenhardt, 1985). Moreover, input control 

constitutes a hands-off approach with no room for intervention that undermines the 

partner’s team members’ self-control, thereby reducing the probability of reactance effects to 

occur (Heide et al., 2007).  

In contrast, input control may also negatively affect cooperative behavior in collaborative 

NPD projects. With input control, important tacit resources are being shared with team 

members of the partner, who will be tempted to use these resources for competitive rather 

than cooperative ends (Gnyawali and Park, 2011). Knowing that with input control, 

considering its hands-off approach, uncooperative behavior will not easily be detected 

(Wathne and Heide, 2000), the partner’s team members are very likely to give way to the 

temptation to be opportunistic in order to appropriate a greater share of the value created in 

the joint NPD project.  

On balance, we believe that input control’s net effect is to stimulate cooperative behavior 

among NPD team members. From observation of practice, we know that input control 

usually generates interpersonal relationships and feelings of attachment that suppresses 

desires to act to disadvantage others (Mahama, 2006). Even though the possibility to be 

opportunistic exists with input control, the partner’s NPD team members are more likely 

encouraged to cooperate for the success of the collaboration. Thus:  

H4: Input control positively influences cooperative behavior in horizontal NPD 

collaborations.  
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Aulakh et al. (1996) and Atuahene-Gima and Li (2002) suggest that process control positively 

affects cooperative behavior. With process control, the partner’s NPD team members are 

likely to increasingly identify with and feel committed to the collaboration, thus willing to 

cooperate more as part of one team (Anderson and Oliver, 1987). Moreover, process control 

maximizes the ability to detect opportunism during the joint NPD project (Das and Kumar, 

2011; Stump and Heide, 1996; Wathne and Heide, 2000), which stimulates the partner’s team 

members to cooperate. Das and Teng (2001) agree that process control should be used to 

regulate the conduct of the partner to prevent major surprises and stimulate cooperation.  

Heide et al. (2007) propose the opposite, that is, process control negatively influences 

cooperation in horizontal NPD collaborations. Because process control forces strict rules on 

which NPD activities must be performed and how they should be performed, process control 

is expected to be seen as being intrusive by the partner’s NPD team members, causing 

defensive opportunistic behaviors (Heide et al., 2007). This is in line with Provan and 

Skinner’s (1989) rationale: process control limits autonomy in the execution of NPD 

activities, which the NPD team members of the partner will try to defend by engaging in 

opportunistic instead of cooperative behavior during the joint NPD project.  

Considering both views, we believe process control positively influences cooperative 

behavior. With process control, commitment is shown and support is given to the partner’s 

NPD team and, as the partners communicate and interact more frequently, the partners 

progressively develop interpersonal relationships and feelings of attachment, which 

encourages NPD team members to cooperate (Mahama, 2006). Moreover, we believe that 

managers that apply process control are trained to supervise as well as experienced, thus not 

easily over-control and oppress the partner’s NPD team members. Therefore, we 

hypothesize: 

H5: Process control positively influences cooperative behavior in horizontal NPD 

collaborations.  

According to Provan and Skinner (1989) and Heide et al. (2007), output control positively 

affects cooperation. Output control constitutes a hands-off approach, which supports 

autonomy and, therefore, reduces the chance that the partner’s NPD team members will 

engage in opportunistic, uncooperative behavior during the joint NPD project (Heide et al., 

2007; Provan and Skinner, 1989). Moreover, output control places social pressure on NPD 
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team members, thereby increasing the likelihood of compliance and cooperative behavior by 

team members of the partner (Wathne and Heide, 2000).  

In contrast, Aulakh et al. (1996) and Atuahene-Gima and Li (2002) argue that output control 

negatively impacts cooperative behavior because heavy reliance on quantitative measures of 

NPD performance is likely to raise the tension among NPD team members. The strong focus 

merely on achieving outcomes might engender the perception that the NPD team (members) 

is (are) less important and not being supported (Anderson and Oliver, 1987), which is not 

really encouraging the NPD team members of the partner to cooperate during the joint NPD 

project.  

On balance, we believe output control negatively affects cooperation. As opposed to input 

and process control, output control does not drive the partners to communicate and interact, 

thus to develop interpersonal relationships and feelings of attachment. Instead, output 

control increases tension among the NPD team members. Moreover, in view of its hands-off 

approach, uncooperative behavior will not easily be detected with output control (Wathne 

and Heide, 2000). Therefore, we believe that output control is unlikely to encourage the 

partner’s team members to cooperate for the success of the collaboration. Accordingly: 

H6: Output control negatively influences cooperative behavior in horizontal NPD 

collaborations.  

4.3.3. The impact of coordination and cooperative behavior on collaboration success 

Both coordination effectiveness and cooperative behavior should add to the success of 

horizontal NPD collaborations. Coordination helps to efficiently achieve NPD project goals 

by avoiding overlapping efforts and duplication of work. Not achieving project goals 

determines whether the collaboration thrives or dissolves (Gerwin, 2004). Moreover, by 

avoiding overlapping efforts and duplication of work, coordination reduces conflicts and 

rivalries among the NPD team members during the execution of activities, encouraging them 

to work as a team, thereby increasing the likelihood of the horizontal NPD collaboration’s 

success. Or as Sivadas and Dwyer (2000, p.32) state: “No collaboration can succeed unless the 

partners can coordinate their activities competently”. Thus: 

H7:   Coordination effectiveness positively influences horizontal NPD collaboration success.  
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By cooperating in horizontal NPD collaborations, the “competing” partner’s NPD team 

members behave toward each other with solidarity and try to solve both individual and 

common problems (Lusch and Brown, 1996), increasing overall team efficiency and the 

likelihood that joint NPD project goals will be meet. Griffith, Harvey, and Lusch (2006) 

indeed suggest that collaborations with increased cooperation are more efficient and higher 

performing. Therefore: 

H8:  Cooperative behavior positively influences horizontal NPD collaboration success.  

4.4. Methodology 

4.4.1. Experimental design and subjects 

The experiment uses a 2 (input control: yes/no) x 2 (process control: yes/no) x 2 (output 

control: yes/no) between-subject design to test the hypothesized effects. The experiment’s 

situation setting is based on and adapted from a description of a factual NPD collaboration 

between two competitors (cf. Gnyawali and Park, 2011). The eight scenarios representing 

different combinations of levels of management control were developed specifically for this 

study. Although fictional, the scenarios are realistic descriptions of contemporary 

collaborative management practices. 

The experiment’s background information (Exhibit 4.1.), scenarios (Exhibit 4.2.) and 

measure response questions (Table 4.1.) were pre-tested to assure they clearly and 

unambiguously expressed the substantive content of interest and had face validity as 

representations of conceivable management control policies. The scenarios were provided to 

eight experienced R&D engineers at a high-tech company in the Netherlands who critically 

assessed the scenarios and provided feedback on scenario and question clarity, 

interpretation, specificity and any potential ambiguities. Minor revisions to the scenarios 

were made in response to the respondent feedback. The revised instrument was then 

reviewed closely by faculty and doctoral students experienced with behavioral experiments, 

NPD project management and inter-organizational relationships.  

Participation was voluntary. The on-line instrument was in English. Qualtrics was used as 

the on-line service for communication of participation invitations, experiment, and follow-

up communications. All subjects received the same background information regarding the 

horizontal NPD collaboration situational setting. After reading the background information, 

each subject was randomly assigned to one of the eight scenarios. In each scenario, subjects 
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assume the role of a product development manager who is in charge of the development 

team of one of the two competitor firms. The scenarios differed in whether input control, 

process control, and/or output control were used or were not used. Having read the scenario 

description, subjects indicated their perceptions of input, process, and output control and 

completed a short questionnaire containing items that measure coordination, cooperation, 

collaboration success, and partner trust. 

 
Background information (cf. Gnyawali and Park, 2011) 
The experiment covers the partnership between two large rivals in the electronics industry: Samsung 
Electronics and Sony Corporation. For many years, Samsung’s key mission was to unseat Sony as the world's 
top electronics maker, and both Sony and Samsung competed vigorously in many product-markets, such as 
TV, computer, video, audio, and handset, as well as in various geographic markets in the US, Europe, and 
Asia. Despite their fierce rivalry, the two firms established an alliance called S-LCD to develop and produce 
the 7th generation liquid crystal display (LCD) panels for flat screen TVs. Both firms initially invested about 
€750 million, which tripled while moving on to the 8th generation technology. Moreover, Samsung contributed 
its technological strengths in the LCD technology, while Sony contributed its technological strengths and 
brand recognition in television. Through S-LCD, Samsung could achieve economies of scale and win the battle 
for the technological standard and Sony could catch up with the rapidly growing flat-screen TV market.  

To stimulate collaboration, Sony and Samsung have cross-licensed their patents so that each party is able to 
practice the inventions covered by the patents included in the agreement. To maintain uniqueness, however, 
so-called “Differentiated Technology Patents,” such as Sony's PlayStation architecture and Samsung's home 
networking technology, are excluded in the cross-licensing agreement. The agreement also does not apply to 
thin-film transistor (TFT) LCD and organic light-emitting diode (OLED) display patents. As such, the 
companies are still competing fiercely in developing new technologies and products in- and outside the flat 
screen TV market. For example, while Sony was first to introduce a LCD TV with its Bravia model and 
became industry leader, Samsung countered with its Bordeaux model and overtook Sony. Likewise, Sony 
launched the first 11 inch OLED TV to which Samsung responded quickly with a 31 inch OLED TV. 

Exhibit 4.1. Background information of the experiment 
 
For the main administration of the experiment, participation invitations were sent to 

members of the Product Development Management Association (PDMA) in The 

Netherlands and Belgium, R&D engineers at two Dutch high-tech companies, and members 

of a Horizontal Collaboration Discussion Forum (HCDF). The PDMA sponsored this study 

and allowed mentioning their support in the invitation cover letter. The PDMA membership 

is appropriate because they are experienced and involved NPD managers and related 

professionals. The R&D engineers were determined by identifying LinkedIn members of two 

very large high-technology companies in The Netherlands. These individuals are appropriate 

due to their active involvement in development projects. The HCDF is a closed (member-
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only) discussion group housed on LinkedIn and primarily represents supply chain 

professionals involved or interested in managing horizontal (competitor) collaborations.  

 
General instructions to all subjects 
Recently, Sony and Samsung have decided to produce 9th generation LCD panels. To that end, both 
companies have composed one team each that jointly work on the development of the new technology. Sony 
has put you, as product development manager, in charge of its team. To ease communication and promote 
collaboration, you and your team are co-located with Samsung’s product development manager and team up 
until the new LCD panels are ready for production.  

(Input/Process/Output control conditions go here) 

Furthermore, you and your team will meet up with your colleagues from Samsung each week to discuss your 
ideas, talk about difficulties, and evaluate the project’s progress. 

Input control condition 
Before the start of the development, Samsung organizes a training program in which you, your team, and 
Samsung’s team are being prepared for the development of 9th generation LCD panels. Particularly, Samsung 
shows a layout of the development plan, communicates general expectations, and teaches a range of 
worthwhile development skills. During the training program, you get the opportunity to socialize and 
familiarize with each other. 

Process control condition 
During the project, Samsung provides thorough supervision and guidance. Specifically, Samsung’s product 
development manager monitors whether development activities are being well executed and, if necessary, 
intervenes to take corrective measures. As such, complications can be detected and solved, and major errors 
prevented. 

Output control condition 
At the beginning of the project, Samsung dictates development requirements, which are evaluated by 
Samsung’s product development manager at the end of the project. Concretely, Samsung specifies schedules, 
deadlines, and budgets that you, your team, and Samsung’s team should comply with. Moreover, Samsung 
prescribes the technical features and design aspects that the LCD panels should meet. At the end, Samsung’s 
product development manager checks whether the project deliverables fulfill the predefined requirements; 
conformities are awarded whereas departures are penalized. 

Exhibit 4.2. Scenario descriptions 
 
The first round of invitations was sent in July and August 2012, with a reminder sent three 

weeks later. Data was collected in the July to October 2012 timeframe. The invitation letter 

described the importance of the research study, stipulated respondent qualification 

requirements, and offered, as an incentive for participation, a managerial report on the study 

findings. In total 110 subjects completed the experiment. The effective response rate was 

17.1%, which compares favorably with those achieved in web-based studies (Klassen and 
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Jacobs, 2001). 41 PDMA members (20.1% subset response rate), 52 R&D engineers (41.3% 

subset response rate), and 17 HCDF members (5.4% subset response rate) completed the 

instrument. 

The average subject age is 41.3 years. The subjects have an average 10.3 years of experience in 

their current function. Eighty percent of the subjects held graduate degrees (9% MBA, 55% 

other Masters degrees, 16% doctorates). Nineteen percent held bachelor’s degrees and 1% 

holds a high school diploma. Males comprised 92% of the resultant sample. In all, this 

respondent sample suggests high respondent qualifications for the experiment given the 

invitation screening procedures, respondent self-selection to participate, the high education 

levels and years of experience in the current professional functional area. 

Tests for significant differences between sub-samples were conducted given potential 

heterogeneity due to different sub-sample groups (PDMA members, R&D engineers, and 

horizontal collaboration professionals). One-way ANOVAs were conducted on the four 

measured variables (coordination effectiveness, cooperative behavior, collaboration success, 

and partner trust). Results show no significant respondent differences, allowing sub-sample 

pooling for subsequent data analysis. 

4.4.2. Dependent variables 

For each scenario the subjects evaluated the level of coordination effectiveness, the likelihood 

of cooperative behavior between the relationship partners, and likelihood of collaboration 

success. These variables were measured using extant multi-item seven-point Likert-type 

scales (ranging from 1 = “strongly disagree” to 7 = “strongly agree”). Table 4.1. presents the 

scale operationalizations. 

Coordination Effectiveness was measured using three items adopted from Earley and Gibson 

(2002). Subjects indicated to what extent they agreed that: joint development activities were 

effectively coordinated; overlap and duplication in development activities was avoided; and 

problems in synchronizing activities were avoided.  

Cooperative Behavior was measured using six items adopted from Griffith et al. (2006). 

Subjects evaluated to what extent they agreed that they would:  adapt activities to new or 

changed development requirements; provide any information that might help the 

competitor’s team; frequently and informally provide information to the competitor’s team; 

provide the competitor’s team with proprietary information if helpful; keep the competitor’s 
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team informed about events or changes in activities; and help the competitor’s team when 

problems are incurred.  

Table 4.1. Scale items, standardized loadings (SL), t-values (t), and psychometric properties 
Coordination effectiveness (Earley and Gibson, 2002) AVE = .40, CR = .64, α = .62 SL t 
1 Samsung effectively coordinates the joint development activities. 0.43 4.03 
2 Samsung avoids that development activities overlap or are being duplicated, thus, that work 

is done twice. 
0.47 4.35 

3 Samsung avoids that you and your team have problems in synchronizing development 
activities to the development activities performed by Samsung’s team. 

0.88 7.15 

Cooperative behavior (Griffith et al., 2006) AVE = .48, CR = .84, α = .83   
You and your team are willing to…   
1 adapt your activities to changed development requirements that come from events or 

changes in Samsung’s team’s activities. 
0.69 7.78 

2 provide any information that might help Samsung’s team in executing its development 
activities. 

0.66 7.47 

3 frequently and “informally” provide information to Samsung’s team, thus not only during 
the weekly meetings. 

0.65 7.32 

4 provide Samsung’s team with proprietary information of Sony if it can help Samsung’s team 
in executing its development activities. 

0.39 4.02 

5 keep Samsung’s team informed about events or changes in your activities that may affect 
Samsung’s team’s activities. 

0.78 9.26 

6 help Samsung’s team when the team incurs problems with particular development activities. 0.88 11.13 
Collaboration success (Saxton, 1997; Schilke and Goerzen, 2010) AVE = .74, CR = .90, α = .90   
The collaborative development project is likely to…   
1 meet collaborative objectives. 0.89 11.53 
2 contribute to competencies or competitive advantage. 0.83 10.29 
3 be a profitable investment. 0.86 10.85 
Trust (Kumar et al., 1995) AVE = .57, CR = .88, α = .87   
Samsung’s team is likely to…   
1 provide you and your team with inaccurate information. 0.32 3.27 
2 keep promises it makes to you and your team. 0.79 9.55 
3 be sincere towards you and your team. 0.85 10.81 
4 offer you and your team assistance and support in your development activities whenever 

looked-for. 
0.84 10.61 

5 be concerned about your and your team’s welfare when making important development-
related decisions. 

0.80 9.83 

6 respond with understanding when you and your team share problems related to your 
development activities. 

0.79 9.64 

Fit indices: χ2/df = 1.48, normed fit index = .93, non-normed fit index = .97, confirmatory fit index = .97. 
 
Collaboration Success was measured using one item adopted from Saxton (1997) and two 

items adopted from Schilke and Goerzen (2010). Subjects indicated to what extent they 

agreed that the collaborative development project was likely to: meet collaborative objectives; 

contribute to competencies or competitive advantage; and be a profitable investment. 
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4.4.3. Control variable 

Partner Trust is controlled for in all scenarios.  Extant research suggests that partner trust is 

an important predictor of coordination effectiveness and cooperative behavior (e.g., Bstieler, 

2006; Dekker, 2004; Dyer and Singh, 1998). Bstieler (2006, p. 61) explains that “Under high 

levels of trust, the partners are expected to be more devoted to the project and work in 

effective ways to increase project performance.” Partner trust was measured using six items 

adopted from Kumar et al. (1995).  

4.4.4. Measure Unidimensionality, Reliability, and Validity 

Exploratory factor analysis confirms unidimensionality of the measures. Consistent with 

Steenkamp and Van Trijp (1991), eigenvalues ≥ 1.0 and factor loadings ≥ .30 are employed 

as threshold values. Results show the measures are unidimensional. Confirmatory factor 

analysis with LISREL was employed to examine the reliability and validity of the main 

constructs. The results in Table 4.1. show that the parsimonious fit measure (χ2/df) falls well 

within the recommended threshold of 5.0 (Marsh and Hocevar, 1985) and that the relative fit 

indices (normed fit index, non-normed fit index, confirmatory fit index) are all well above 

the threshold value of .90. Composite reliabilities (CRs) exceed the .70 threshold for 

acceptable reliability (Bagozzi and Yi, 1988) for collaboration effectiveness, cooperative 

behavior and partner trust.  The average variance extracted (AVE) values exceed the .50 

threshold for collaboration success and partner trust, and approach the .50 threshold for 

coordination effectiveness and cooperative behavior. Convergent validity is indicated since 

all items load significantly on their respective construct factor (Bagozzi et al., 1991). The 

AVE for all pairs of variable measures is greater than the square of the correlation estimates 

between the two variable measures, supporting discriminant validity (Fornell and Larcker, 

1981). Collectively these tests indicate acceptable psychometric properties for the four 

measured variables. Respective variable measures are obtained by simple averages of the 

scale item values. Table 4.2. (rows 1-4) presents the descriptive and correlation statistics for 

the four measured variables. 

4.4.5. Manipulation checks 

Respondent perceptions of the management control policy levels were assessed to ascertain 

appropriateness of the manipulations.  For input control, process control, and output 

control, subjects respectively reported the extent to which they agreed the partner:  invests in 

proper training programs (Cardinal, 2001; Jaworski, 1988); provides supervision and 
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guidance during the joint development project (Cardinal, Sitkin and Long, 2004; Ouchi, 

1979); and dictates, at the beginning of the project, development requirements that will be 

evaluated at the end of the project (Dekker, 2004; Jaworski, 1988). Seven-point Likert-type 

scales, ranging from 1 = “strongly disagree” to 7 = “strongly agree,” were employed. 

Participants in the condition with input control scored significantly (p ≤ .001) higher on the 

input control scale (M = 5.49, SD = 1.31) than subjects in the condition without input 

control (M = 3.98, SD = 1.88). Similarly, participants in the process control condition scored 

significantly (p ≤ .01) higher on the process control scale (M = 5.59, SD = 1.24) than subjects 

in the condition without process control (M = 4.84, SD = 1.78). Participants in the output 

control condition scored significantly (p ≤ .001) higher on the output control scale (M = 

5.92, SD = 1.28) than subjects in the condition without output control (M = 3.70, SD = 1.89). 

In all these results suggest the manipulations were effective. 

Table 4.2. Measure Descriptions and Reliability Statistics and Correlations 

 
# 

Items Mean S.D. 1 2 3 4 5 6 7 

Dependent variables            

1. Coordination effectiveness 3 4.67 1.43 0.62       

2. Cooperative behavior 3 4.87 1.11 0.24** 0.83      

3. Collaboration success 6 4.51 1.13 0.38** 0.58** 0.90     

Control variable           

4. Partner trust 6 4.62 1.11 0.36** 0.60** 0.69** 0.87    

Manipulated variables           

5. Input control - - - -0.25** 0.16 0.04 0.05 -   

6. Process control - - - 0.19* -0.04 -0.06 -0.07 -0.15 -  

7. Output control - - - -0.16 -0.39** -0.39** -0.36** 0.02 0.04 - 

* p ≤ .05; ** p ≤ .01. 
Notes: S.D. = standard deviation; Reliability coefficients are shown in italics on the diagonal. 

4.5. Results 

To test the effect of input, process, and output control on coordination effectiveness and 

cooperative behavior, a 2 x 2 x 2 MANCOVA is carried out with input, process, and output 

control as independent variables, coordination effectiveness and cooperative behavior as 

dependent variable, and trust as covariate. Table 4.3. reports the means and standard 

deviations for coordination effectiveness and cooperative behavior. The results from the 

MANCOVA are shown in Table 4.4. Input control (F = 7.19, p ≤ .01) negatively affects 

coordination effectiveness, which means that H1 is not supported. The means show that 
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coordination effectiveness is higher in the conditions without input control (M = 5.13, SD = 

0.99) than those with input control (M = 4.58, SD = 1.17). With regard to cooperative 

behavior, input control shows to have a positive impact (F = 3.93, p ≤ .05), which supports 

H4. Cooperative behavior is indeed higher in the input control conditions (M = 4.69, SD = 

1.01) than those without input control (M = 4.32, SD = 1.23). Furthermore, the results show 

that H2 is supported: process control (F = 4.34, p ≤ .05) positively affects coordination 

effectiveness. The means show that coordination effectiveness is indeed higher in the process 

control conditions (M = 5.08, SD = 1.04) than those without process control (M = 4.66, SD = 

1.14). Process control (F = 0.04, p > .10) has no significant effect on cooperative behavior 

though, which means H5 is not supported. Finally, the results show that H3 is not supported: 

output control (F = 0.05, p > .10) has no significant effect on coordination effectiveness. 

Output control does significantly affect cooperation effectiveness in a negative manner (F = 

6.49, p ≤ .05). The means show that cooperation effectiveness is higher in the conditions 

without output control (M = 4.93, SD = 0.88) than those with output control (M = 4.04, SD = 

1.21). H6 is, therefore, supported. In addition to the hypothesized effects, the results from the 

MANCOVA show that none of the interaction effects is significant and that the control 

variable, trust, has a strong positive effect on both coordination effectiveness (F = 15.71, p ≤ 

.01) and cooperative behavior (F = 36.87, p ≤ .01). 

Table 4.3. Means and standard deviations for coordination effectiveness and cooperative behavior 

Input control 
Process 
control 

Output 
control Subjects Measures 

Coordination
effectiveness 

Cooperative 
behavior 

no no no 13 Average 5.18 4.64 
   (S.D.) (1.04) (0.98) 

no no yes 12 Average 4.81 3.60 
   (S.D.) (1.00) (1.38) 

no yes no 17 Average 5.59 5.17 
   (S.D.) (0.78) (0.78) 

no yes yes 15 Average 4.82 3.66 
   (S.D.) (1.02) (1.07) 

yes no no 17 Average 4.45 5.00 
   (S.D.) (0.99) (0.85) 

yes no yes 14 Average 4.31 4.69 
   (S.D.) (1.39) (0.86) 

yes yes no 10 Average 4.90 4.77 
   (S.D.) (0.85) (0.93) 

yes yes yes 12 Average 4.83 4.19 
   (S.D.) (1.36) (1.32) 

 
Hypotheses 7 and 8 are tested in a series of regression analyses in which coordination 

effectiveness and cooperative behavior are the independent variables and collaboration 

success is the dependent variable. Table 4.5. contains the results of the regression analyses. 
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Both coordination effectiveness ( = 0.26, p ≤ 0.01) and cooperative behavior ( = 0.52, p ≤ 

0.01) significantly and positively affect the collaboration’s success, supporting H7 and H8. 

Table 4.4. 2 x 2 x 2 MANCOVA on coordination effectiveness and cooperative behavior 
  Dependent Variable  Mean Square F η2 

Partner trust  Coordination 
effectiveness 

 15.59 15.71*** 0.14 

  Cooperative behavior 28.52 36.87*** 0.27 

Input control  
Coordination 
effectiveness H1 7.19 7.24*** 0.07 

  Cooperative behavior H4 3.04 3.93** 0.04 

Process control  
Coordination 
effectiveness 

H2 4.31 4.34** 0.04 

  Cooperative behavior H5 0.03 0.04 0.00 

Output control  
Coordination 
effectiveness 

H3 0.05 0.05 0.00 

  Cooperative behavior H6 5.02 6.49** 0.06 

Input control x  

Process control 
 

Coordination 
effectiveness  0.92 0.92 0.01 

  Cooperative behavior 1.83 2.37 0.02 

Input control x  

Output control 
 

Coordination 
effectiveness 

 0.25 0.25 0.00 

  Cooperative behavior 1.43 1.85 0.02 

Process control x  

Output control 
 

Coordination 
effectiveness 

 0.07 0.07 0.00 

  Cooperative behavior 0.56 0.72 0.01 

Input control x Process 
control   x   Output control 

 Coordination 
effectiveness 

 0.42 0.42 0.00 

  Cooperative behavior 0.10 0.14 0.00 

* p ≤ .10; ** p ≤ .05; *** p ≤ .01.     

  

Table 4.5. Effects of coordination effectiveness and cooperative behavior on collaboration success 
 Collaboration success 

Independent Variables  

Coordination effectiveness 0.26*** 

Cooperative behavior 0.52*** 

  
R2 0.40 

Adjusted R2 0.39 

F-statistic 35.38*** 

* p ≤ .10; ** p ≤ .05; *** p ≤ .01. 
Note: Standardized coefficient estimates are shown.   
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4.6. Discussion and implications 

For horizontal NPD collaborations to be successful, management control should fulfill two 

purposes: coordinate interdependent activities and stimulate cooperative behavior (e.g., 

Caglio and Ditillo, 2008; Dekker, 2004; Velez et al., 2008). Several studies have, however, 

indicated that management control not necessarily stimulates cooperation because it limits 

autonomy (e.g., Heide et al., 2007; John, 1984; Provan and Skinner, 1989) or signals lack of 

commitment and support (e.g.,Anderson and Oliver, 1987; Atuahene-Gima and Li, 2002; 

Aulakh et al., 1996). The application of control in horizontal innovation collaborations may 

thus be paradoxical. This study addresses this management control paradox by empirically 

examining what controls are appropriate to coordinate joint NPD activities and 

simultaneously encourage cooperative behavior in collaborative innovation with 

competitors. In so doing, this study provides new insights on the management of horizontal 

NPD collaborations and inter-organizational management control policies.  

Findings show that input control negatively affects coordination effectiveness and positively 

affects cooperative behavior in horizontal collaborative innovation projects. The negative 

effect of input control on the coordination of interdependent activities is rather unexpected. 

An explanation may be that input control stimulates the generation of new perspectives and 

demands among NPD team members (Cardinal, 2001), complicating their integration. 

Moreover, input control inherently involves the exchange of tacit knowledge. Input control 

is, therefore, consistent with the properties of higher-order learning, which inspires NPD 

team members to experiment during the collaborative NPD project, resulting in less 

structured courses of actions (Makhija and Ganesh, 1997). Even though these arguments 

indicate that input control may cause difficulties in achieving unity of effort and 

implementing collaborative NPD projects, further research is needed to authenticate this 

unexpected finding. In addition to the negative effect on coordination effectiveness, input 

control positively influences cooperative behavior among NPD team members. With input 

control, NPD team members are given the opportunity to socialize and familiarize with each 

other as a result of which they better understand and internalize the collaboration’s values 

and goals (Snell and Youndt, 1995) and will be encouraged to cooperate (Eisenhardt, 1985).  

Findings also uncover that process control has a positive effect on coordination effectiveness 

and no impact on cooperative behavior. Through supervision and guidance (process 

control), complications and inefficiencies can be detected and solved, and major errors 
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prevented, which aids the coordination of joint activities (e.g., Bonner et al., 2002; Rijsdijk 

and van den Ende, 2011). Additionally, process control seems not to affect the “competing” 

team members’ cooperation, which is surprising in view of the evidenced positive (e.g., 

Atuahene-Gima and Li, 2002; Aulakh et al., 1996) and negative (e.g., Heide et al., 2007; 

Provan and Skinner, 1989) effects of process control on cooperative behavior. Possibly, the 

positive and negative effects cancel each other out. Even though process control limits 

autonomy, the “competing” NPD team members are stopped from engaging in 

uncooperative, opportunistic behavior to defend their autonomy because process control 

maximizes the possibility of noticing and punishing opportunism.  

Regarding output control, findings reveal no effect on coordination effectiveness and a 

negative effect on cooperative behavior. Output control thus seems not to be relevant for the 

coordination of interdependent activities. This is an interesting finding in view of the 

suggestions in the NPD literature that setting performance goals (output control) is essential 

in NPD projects in order to provide direction to NPD team members (Bonner et al., 2002). 

Output control does seem to matter when it comes to cooperation among teams in 

horizontal NPD collaborations. Findings particularly show that output control negatively 

influences cooperative behavior, which is consistent with Atuahene-Gima and Li (2002) and 

Aulakh et al. (1996) who suggest that heavy reliance on quantitative measures of 

performance raises tension among the NPD team members and decreases cooperation.  

In addition to the hypothesized effects, findings shows that trust helps to achieve 

coordination effectiveness and cooperative behavior in horizontal innovation collaborations. 

This is consistent with conventional wisdom (e.g., Bstieler, 2006; Dekker, 2004; Dyer and 

Singh, 1998). A more important finding is, however, that trust and management control can 

co-exist. In NPD collaborations with competitors, an over-trusting partner can become an 

easy target for exploitation by its greedy partner (Luo et al., 2007; Zeng and Chen, 2003). The 

application of management control could help managers overcome this problem.      

Finally, the findings of this study confirm that, for thriving horizontal NPD collaborations, 

both the coordination of interdependent NPD activities and cooperation of NPD teams are 

important. When combined NPD activities are effectively coordinated, the attainment of 

NPD project objectives is facilitated, which increases the odds of the collaboration to succeed 

(Gerwin, 2004). Cooperative behavior among the NPD team members adds to the success of 

horizontal NPD collaborations because the partner’s NPD team members behave toward the 
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other team members with solidarity and try to solve own as well as collective problems 

(Lusch and Brown, 1996), enhancing overall team proficiency and the likelihood that 

collaborative NPD project objectives will be attained (Griffith et al., 2006).  

Knowing that the coordination of joint NPD activities as well as cooperative behavior among 

the NPD teams are important for the success of horizontal NPD collaborations, the 

application of input control is thus indeed paradoxical in this setting. Yet, the paradox is not 

as predicted: input control appears to worsen (instead of improve) coordination effectiveness 

and stimulate (instead of discourage) cooperative behavior. For process and output control, 

no control paradox seems to exist. As predicted, process control improves the coordination 

of joint NPD activities, however, does not influence the cooperative behavior of the partner’s 

NPD team members. Output control seems to discourage cooperation among NPD teams in 

horizontal NPD collaborations, yet, seems to be of little importance when it comes to the 

coordination of interdependent NPD activities. 

In conclusion, this study shows that both coordination effectiveness and cooperative 

behavior are important for the success of horizontal collaborative innovation projects and 

that a management control policy exists to manage both success factors. Cooperative 

behavior should be encouraged by input control. Input control goes at the expense of 

coordination effectiveness though. Therefore, process control is needed for the 

implementation of collaborative NPD projects with competitors. Additionally, horizontal 

NPD collaborations greatly benefit from the existence of trust between the partners.     

4.7. Limitations and further research directions 

Although the study reveals some interesting results, it is not without limitations. First, an 

experiment is chosen to examine the effectiveness of particular controls in horizontal NPD 

collaborations, which inherently results in a stylized research setting. Second, the sample is 

rather small to test the hypotheses. Noteworthy is, however, that the sample includes NPD, 

R&D, and horizontal collaboration professionals only, which increases the credibility of the 

experimental results. Even so, the findings need additional testing, using larger and 

independent samples. Third, the composite reliability and average variance extracted for the 

coordination construct are just below the proposed threshold values. Since the other 

psychometric properties concerning the construct are satisfactory, convergent and 

discriminant validity can be presumed. Fourth, the experiment manipulates the three types 
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of formal control, i.e., input, process, and output control, and measures trust as a dependent 

variable. As a result, this study cannot make any conclusions about the link between trust 

and control in horizontal NPD collaborations. There is, however, an ongoing debate in the 

literature about whether trust and control complement or substitute each other. Future 

researchers could add trust to the manipulations of the current experiment, thereby 

contributing to the debate about the trust-control nexus. Another interesting direction for 

further research is to apply the current experiment to NPD collaborations with customers 

and suppliers to see what the results are in a vertical context in which the partners don’t 

compete with each other. 

 

 



 

 



 

 

CHAPTER 5 

5. Discussion and Conclusions  

This final chapter summarizes and discusses the results of this dissertation’s three empirical 

studies. The chapter continues with the theoretical and practical implications of the 

dissertation as a whole, and concludes with a discussion of limitations and directions for 

further research. 
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5.1. Synopsis 

More and more NPD collaborations are established today, which is not a surprise as 

customer-, supplier-, or competitor-involvement in NPD allows manufacturers to create 

better products in shorter periods of time. Manufacturers are, therefore, very interested in 

management and control practices that lead to winner NPD collaborations. Research on how 

to successfully manage and control collaborative NPD initiatives is still scarce though. To 

that end, this dissertation aimed to identify successful management control practices for 

both vertical and horizontal NPD collaborations. The research question was the following: 

“What management control practices help manufacturers achieve successful vertical customer- 

and supplier-involving, and horizontal competitor-involving NPD collaborations?”   

Table 5.1. provides an overview of the studies presented in the previous chapters. The 

overview helps in reviewing and discussing the dissertation’s key findings, theoretical and 

practical implications, limitations, and avenues for future research.  

Table 5.1. Overview of the three studies 
  Collaborative NPD 

  Vertical Horizontal 

  Customer Supplier Competitor 

  

Study 1: Shouldn’t Customers 
Control Customized Product 
Development? 
 
Research Question: 
What management control 
practice helps manufacturers to 
increase customer participation 
in NPD? 
 
Method:  
- Regression analysis   
- Experimental design 

Study 2: Don’t Trust Trust: A 
Dynamic Approach Towards 
Supplier Involvement in NPD 
 
Research Question: 
How can manufacturers efficiently 
manage and control supplier-
involving NPD over time? 
  
 
Method:  
- System dynamics modeling  
- Case study 

Study 3: The Management 
Control Paradox in Horizontal 
NPD Collaborations 
 
Research Question: 
What management control 
policy helps manufacturers 
achieve both control purposes in 
horizontal NPD collaborations? 
 
Method: 
- Experimental Design 

Control 
purpose 

Coordination 

Results: 
- Allow the customer to use 
process and output control  

Results:
- Keep investing in formal control: 
   continuous process control  
   input control when rookies start
   little output control  
- Don’t rely on informal control 

Results:
- Input control  coordination  
- Process control  coordination 
- (Output control has no effect)  

Cooperation  

Results:
- Input control  cooperation 
- (Process control has no effect) 
- Output control  cooperation 
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5.2. Key findings 

5.2.1. Study 1: Controlling vertical NPD collaborations with a customer 

In general, researchers have argued that successful NPD requires close interactions with 

customers to get hold of the critical inputs that are needed for developing and marketing 

new products that better meet customer needs. Study 1 investigated what manufacturers 

should do to intensify their interactions with collaborating customers. Survey and 

experimental results showed that the use of formal control stimulates a customer to 

participate more actively in NPD projects because it convinces the customer of the 

manufacturer’s capability of developing a winning new product. Moreover, by letting the 

customer use control, manufacturers show their trust in and respect for that customer. Study 

1 also examined whether customer participation in NPD is really rewarding, which is indeed 

the case: Active customer participation in NPD improves new product sales.  

Along with the hypothesized effects, study 1 shows that active customer participation varies 

with the level of asymmetric interdependence between the manufacturer and customer. 

Customers are more willing to participate in development projects if the manufacturer is less 

dependent on the customer to execute the project, but also if the customer is more 

dependent on the manufacturer. Furthermore, the study revealed that manufacturers less 

often engage customers in the development project of new-to-the-market innovations. 

5.2.2. Study 2: Controlling vertical NPD collaborations with a supplier 

Applying formal and informal controls is important to coordinate NPD activities that have 

been outsourced to suppliers and thus to achieve successful supplier-involving NPD. Study 2 

examined how manufacturers should balance formal and informal control over time to most 

efficiently coordinate supplier-executed NPD activities. In so doing, the study considered the 

evolution of partner trust because academics have indicated that the evolution of trust has an 

important and rather compound influence on the efficiency of formal and informal controls 

to coordinate cooperative NPD activities. Results of system dynamics modeling showed that 

manufacturers must keep investing in formal controls during the NPD collaboration with a 

supplier, even when the level of trust between the manufacturer and supplier is high. This 

contradicts conventional wisdom, which suggests that with trust manufacturers can rely on 

less expensive informal controls.  

Especially process control is important to coordinate supplier-executed NPD activities. This 

is surprising as process control is often perceived as being the most expensive control 
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mechanism. Process control, by means of supervision and guidance, increases the experience 

of the supplier’s engineers though, which accelerates the supplier’s NPD activities and 

reduces related costs. Process control also prevents mistakes from happening, thereby 

securing the quality with which the supplier executes the NPD activities. Yet, process control 

alone seems not enough. To a lesser extent, manufacturers should also apply output control 

to correct any remaining NPD errors and input control to train rookie engineers so as to 

lessen the possibility of those engineers to make mistakes.  

5.2.3. Study 3: Controlling horizontal NPD collaborations with a competitor 

In horizontal NPD collaborations, control is needed to coordinate joint NPD activities and 

to stimulate cooperative behavior. Numerous scholars have, however, suggested that 

applying control may also increase the risk of self-interested, uncooperative behavior. Thus, 

the application of management control policies in horizontal NPD collaborations may be 

paradoxical. Study 3 therefore examined what controls are appropriate to simultaneously 

coordinate activities and stimulate cooperative behavior to achieve successful NPD 

collaborations with competitors. Experimental results revealed that, in horizontal NPD 

collaborations, coordination is positively influenced by process control and negatively by 

input control. Cooperative behavior is positively influenced by input control and negatively 

by output control. Process control has no significant impact on cooperative behavior and 

output control does not influence coordination. Moreover, this study confirmed that both 

coordination and cooperation are important for horizontal NPD collaboration success. This 

means that the use of input control is indeed paradoxical: input control stimulates 

cooperative behavior, however, goes at the expense of coordination effectiveness. 

In addition to the hypothesized effects, study 3 shows that besides management control, trust 

helps in achieving coordination and cooperation in horizontal NPD collaborations. 

Moreover, trust and management control can co-exist, which is important as an over-

trusting partner can become an easy target for exploitation and can thus use management 

control to prevent this from happening.       

5.3. Theoretical contributions 

The theoretical contributions of each individual study have already been discussed in the 

respective chapters. Therefore, this section discusses the overall theoretical contribution of 

the dissertation to the extant management control and NPD literatures. 
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5.3.1. Contributions to the management control literature 

The dissertation studies inter-organizational management control practices. Management 

control research usually concentrates on relationships within organizations (Van der Meer-

Kooistra and Vosselman, 2000). The use of management control to manage relationships 

between organizations has only recently attracted the attention of academics (cf. Vosselman 

and van der Meer-Kooistra, 2006). Moreover, the dissertation distinguishes between two 

functions of inter-organizational management control, i.e., the coordination of 

interdependent NPD activities and reinforcement of cooperative behavior. Even though 

important, the coordination function of control has only recently grown consideration in the 

inter-organizational management control literature (cf. Velez et al., 2008).  

This dissertation thus contributes to the management control literature by explaining what 

management control policies may be used to successfully manage inter-organizational 

relationships, that is, to efficiently and effectively coordinate combined NPD activities and to 

stimulate cooperation. Notably, vertical and horizontal collaborations must be managed and 

controlled differently. The main reason is the dual purpose of control. In vertical NPD 

collaborations, the focus of control is mainly on the coordination of interdependent 

activities, whereas in horizontal NPD collaborations, the focus also lies on stimulating 

cooperative (discourage competitive) behavior. Control policies that are appropriate to 

coordinate combined activities are not necessarily appropriate to stimulate cooperative 

behavior, and vice versa.  

Vertical and horizontal collaborations are not the only types of relationships that need to be 

distinguished when it comes to successful management control practices. There is also a 

difference in managing and controlling vertical NPD collaborations with a customer or with 

a supplier. The customer is generally most knowledgeable about how a product should look 

like or what specifications a product should fulfill; the supplier is usually specialized in 

executing the activities to develop a product that meets customer requirements. When 

collaborating with a customer, the manufacturer is the customer’s supplier and should, 

therefore, acquire as much of new product related information as possible. This can be 

achieved by sharing formal process and output control with the collaborating customer. 

When collaborating with a supplier, the manufacturer is the “controlling” customer and 

should thus know how to manage and coordinate the supplier’s NPD activities so as to 
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achieve NPD success. Using too much output control could, for instance, hurt the 

relationship. 

5.3.2. Contributions to the NPD literature 

The dissertation focuses on the management of NPD collaborations. “Although 

collaboration has become the next generation for NPD practices in a world where product 

innovation is increasingly challenging, there has been relatively little academic research on 

collaborative NPD” (Emden et al., 2006, p.331). Moreover, the dissertation distinguishes 

between vertical and horizontal NPD collaborations. “The traditional assumption is that 

firms benefit from vertical collaborative innovation by accessing the knowledge and skills of 

their customers and suppliers. This kind of “friendly” collaboration has been considered a 

vehicle for utilizing synergies in the parties’ knowledge bases, and thus improving the 

innovation performance of the firms involved. However, there has been an increasing 

incidence of coopetition, a relationship in which competing firms first cooperate with each 

other to jointly create value and a bigger market, and then individually compete for the 

created value” (Ritala and Hurmelinna-Laukkanen, 2012, p.1). Despite the fact that 

horizontal NPD collaborations are becoming more and more prevalent, little is known on 

how such collaborations should be managed (cf. Gnyawali and Park, 2011).  

This dissertation thus contributes to the NPD literature by proving that both vertical and 

horizontal collaborative NPD initiatives can be successfully managed by means of 

management control mechanisms. Surprisingly, however, the NPD literature has currently 

not yet considered management control as a key success factor for NPD (Evanschitzky, 

Eisend, Calantone and Jiang, 2012). 

5.4. Practical implications 

The practical implications of the individual studies have been considered in the 

corresponding chapters. This section focuses on the overall practical implications of the 

dissertation.  

The control function of management is a critical determinant of the success of NPD 

collaborations: “Often when firms grow in size and involve a substantial number of units and 

individuals [which happens with NPD collaborations], there are forces that generate 

competing goals, conflicts, tensions, and opportunistic behaviors. As a result, top 

management needs to monitor and coordinate the activities of the various organizational 
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subjects” (Caglio and Ditillo, 2008, p.49). This dissertation informs managers about the 

challenges of controlling collaborative NPD projects and provides them with guidelines to 

deal with these challenges. 

The first challenge is that NPD managers must be able to share control over joint 

development projects with customers. “Increasingly, the best way for organizations to attract 

and keep customers is not to control, influence or persuade them but to empower them by 

re-purposing the organization’s knowledge, skills and resources as a tool in the customer’s 

hands. To put it starkly, in the emerging environment, if you do not get into the business of 

empowering your customers, you may not be in business at all” (Mitchell, 2010). By 

empowering the customer, the customer controls many of the decisions and actions that the 

manager might normally control. For that reason, managers often perceive sharing control 

as losing control. Sharing control is, as such, not always evident and NPD managers should 

thus be supported in empowering customers. To that end, manufacturers should create a 

culture that rewards and supports managers’ efforts to relinquish their control (Whitener et 

al., 1998). Such a supportive culture is characterized by a friendly, warm, trusting, and open 

work environment, toward which employees notice organizational commitment rather than 

simply an exchange of work for payment (Akaah, 1993). 

Second, managers face the challenge to balance input, process, and output control optimally. 

The three studies all show that process control is especially important to coordinate a 

partner’s NPD activities. Moreover, findings indicate that output control is needed to detect 

and correct remaining errors (study 1 and 2). Yet, output control seems significantly less 

important as coordination tool compared to process control (study 2 and 3). Regarding 

input control, results points out that such control is only occasionally needed, particularly 

when new engineers join the NPD project (study 2). Input control alone seems, however, not 

effective to coordinate interdependent activities and is, therefore, best combined with 

process (or output) control (study 2 and 3). To complicate things even more, findings shows 

that, even though needed as final quality check, output control discourages cooperative 

behaviour (study 3), and, even though detrimental for coordination effectiveness, input 

control greatly stimulates cooperative behaviour and is, therefore, very important in 

horizontal NPD collaborations (study 3). To find the optimal mix between input, process, 

and output control, NPD managers are advised to carefully evaluate the appropriateness of 

the controls they used after each completed NPD project; if necessary, they should adjust the 

mix for future projects, assuming that the relationship has not been discontinued.  
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Third, the dissertation shows NPD managers that partner trust seems overrated. Intuitively, 

one thinks that it should be possible to lower and even stop the use of controls after repeated 

collaborative NPD projects with a similar, trusted partner. The rationale is that the partner 

has become familiar with the desired procedures and outcomes and can, therefore, be relied 

on to beneficially execute collaborative NPD activities. NPD managers are, however, 

recommended to never let go of controlling the collaboration. Partner trust is important and 

beneficial for collaborative NPD projects as it eases communication, creates mutual 

understanding, and facilitates respective adjustment, thereby boosting NPD performance. 

Nevertheless, by not using formal controls, communication will be significantly lower. In 

that way, the partner may forget about the educated procedures and outcomes and fall back 

into hold habits, which will eventually damage the partner’s performance. The added costs 

related to “trusting a partner to act beneficially” will be higher than the saved costs. It is 

cheaper and better to continuously coordinate the partner’s NPD activities.      

5.5. Limitations and further research directions 

This dissertation focuses on understanding the importance of management control in 

different types of collaborative NPD arrangements. Specifically, the dissertation highlights 

three types of collaborative NPD, i.e., with customers, suppliers, and competitors, and 

presents three studies that assess the role of formal and informal control mechanisms under 

different arrangements on NPD success. As much as this dissertation tries to identify next 

management control practices, limitations are inevitable. More detailed explanations are 

provided in the previous chapters, where the three studies, with their limitations, are 

presented separately. This section discusses the limitations that cut across the separate 

chapters and links them to future research directions. 

The first limitation concerns the use of different research models and methods over the three 

studies. Even though the findings of the three studies are consistent and provide general 

insights about management control practices in collaborative NPD projects, and the 

methods are appropriate to address the individual models, it would be interesting to focus on 

one model or one method across the different types of NPD collaborations in order to 

examine results in a more parallel view.  

A second limitation is that the studies in this dissertation don’t differentiate between 

incremental and radical NPD projects, while not all management control practices may be 
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equally appropriate for managing different types of projects (e.g., Cardinal, 2001). Similarly, 

the studies do not differentiate between the different phases of the NPD process. 

Management control practices that fit the commercialization phase of NPD may, however, 

be less suited for managing the fuzzy front end. Future research could, therefore, test 

whether the best management control practices identified in this dissertation are contingent 

upon the innovativeness of collaborative NPD projects or the NPD process phase in which 

the collaboration happens.  

Third, this dissertation distinguishes between three types of formal control, i.e., input, 

process, and output control, and studies the effects of the three formal control types 

individually and in combination. The effects in this dissertation can, however, be strongly 

dependent on the mechanisms used to exert input, process, and output control. Regarding 

input control, the dissertation focuses on the provision of training programs; as to process 

control, the focus lies on supervision; and with regard to output control, final quality checks 

are emphasized. A suggestion for further research is to test the three models presented in this 

dissertation with different types of input, process, and output control mechanisms.   

Finally, in all three studies, sample size is limited. Noteworthy is, however, that each data 

sample considers practitioners, which is, then again, a great strength of this dissertation. 

Nevertheless, the dissertation’s findings need to be validated by using larger and independent 

samples.  
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7. Summary 

Increasingly, manufacturers engage in boundary-spanning forms of organizing new product 

development (NPD) activities for gaining advantages such as lowered development costs, 

enhanced product quality, increased flexibility, and accelerated product development. 

Research has shown, however, that a lot of collaborative efforts don’t provide the intended 

advantages. One of the reasons is that managers often fail to control the partners’ behavior 

towards the achievement of collaborative goals. For that reason, the present dissertation aims 

to identify best management control practices for NPD collaborations with an industrial 

customer, supplier, and competitor.      

In collaborative NPD, the purpose of management control is twofold. First, management 

control should coordinate joint development activities and ensure satisfactory NPD 

performance. NPD collaborations, in this dissertation, encompass two partners, being supply 

chain members or competitors, that decided to pool their resources, which results in highly 

interdependent activities. These activities must be coordinated across the partners’ 

boundaries to ensure a fit between their points of contact. Second, management control 

should stimulate cooperative behavior. This seems especially important in NPD 

collaborations with a competitor because the partners combine rather similar resources that 

may be used for competitive instead of cooperative outcomes.  

The two purposes of control can be achieved by formal control, which captures explicitly 

codified rules, goals, operating procedures, and regulations that specify desirable patterns of 

behavior; or by informal control, which includes unwritten policies and is often an artifact of 

cultural aspects. Three types of formal control mechanisms exist: input controls, which are 

measurable actions taken before the implementation of development activities; process 

controls, which specify and monitor ongoing activities and behaviors and regulate how work 

gets done; and output controls, which set, monitor, and evaluate performance goals for 

product developers to attain.  

In light of the two purposes of management control in collaborative NPD, three studies are 

conducted to serve the research objective. Study 1 and 2 focus on the use of management 

controls in customer- and supplier-involving NPD projects to coordinate activities towards 

satisfactory NPD performance; study 3 focuses on the success of the different types of control 
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in competitor-involving NPD projects by considering both the coordination purpose of 

management control and its purpose to stimulate cooperative behavior. 

Study 1: Controlling vertical NPD collaborations with a customer 

Customer participation in NPD has every so often been argued to be beneficial for new 

product success. The reason is that customers hold ideas and information that may be 

necessary to develop and market successful new products. Study 1, therefore, investigates 

what management control practices can help manufacturers intensify customer participation 

in NPD. To that end, Study 1 uses survey-based and accounting data on 63 collaborative 

NPD projects between a plastics manufacturer and its industrial customers. As surveys 

cannot confidently establish relationship causality, an additional, scenario-based experiment 

is conducted amongst 108 practitioners from an innovation hotspot in the Netherlands.  

Both survey and experimental results show that manufacturers can stimulate customer 

participation in NPD by letting the customer use formal control. By using formal control, the 

customer becomes more convinced of the manufacturer’s ability to develop a satisfying new 

product. Results also reveal a main effect of interdependence on customer participation. 

From the manufacturer’s perspective, the survey results indicate that customers are more 

willing to participate in NPD if the manufacturer is less dependent on the customer to 

execute the project. From the customers’ perspective, the experimental results point out that 

customer dependence increases customers’ willingness to actively participate in NPD. Active 

customer participation thus seems to vary with the level of asymmetric interdependence 

between the manufacturer and customer. In addition, the survey results show that 

innovations that are new-to-the-market positively affect new product sales. Customer 

participation and new-to-the-market innovations are negatively related though. Thus, 

manufacturers less often engage customers in the development project of new-to-the-market 

innovations. Last but not least, survey results show that customer participation in NPD truly 

pays off: customer participation increases new product sales. 

Study 2: Controlling vertical NPD collaborations with a supplier 

Formal and informal controls are necessary to coordinate NPD activities that have been 

outsourced to a supplier and therefore to attain successful supplier-involving NPD. Thereby, 

partner trust has been argued to be important: with trust, manufacturers may lower efforts 

spent on formal controls and, instead, rely more on less expensive informal controls to reach 

satisfactory outsourcing performance. However, partners don’t suddenly trust each other. 
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Trust typically grows over time by getting to know each other. Trust may also decrease if 

manufacturers overuse formal control or suppliers underperform. So the question is how 

much formal controls must be used and when informal controls should come into play. 

Study 2, therefore, examines how manufacturers should balance formal and informal control 

over time to most efficiently coordinate supplier-involving NPD. To determine the best 

control policy, Study 2 first develops a conceptual and system dynamics model that 

incorporate the numerous links amongst the different types of formal control, trust, informal 

control, and the supplier’s NPD performance. Subsequently, a case study at a shipbuilding 

company that shifts detailed engineering activities to a supplier is performed to validate the 

models and empirically investigate the research question.  

The results of system dynamics modeling show that manufacturers can better keep investing 

in formal controls during supplier-involving NPD, even when the manufacturer and supplier 

have developed a sufficient level of trust. This idea opposes conventional wisdom, which 

suggests that trust should inspire manufacturers to rely on relatively inexpensive informal 

controls. Additionally, results indicate that process control is especially important to 

coordinate the supplier’s NPD activities. Process control, by means of supervision and 

guidance, adds to the experience of the supplier’s engineers, thereby speeding up the 

supplier’s NPD activities and lowering associated costs. Besides, process control prevents 

mistakes to occur, in that way securing the quality of the supplier’s NPD activities. Yet, 

process control alone seems not to be enough. Findings reveal that manufacturers should 

also apply output control to correct any remaining NPD errors and input control to lessen 

the possibility of the supplier’s engineers to make mistakes.  

Study 3: Controlling horizontal NPD collaborations with a competitor 

Management control in horizontal NPD collaborations has been argued to be important, not 

only to coordinate combined NPD activities and warrant good NPD performance, but also to 

encourage cooperative behavior. Several researchers have, however, suggested that control 

may also stimulate the partner to act selfishly, which indicates that the application of control 

in horizontal NPD collaborations may be paradoxical. Study 3 thus investigates whether 

coordination and cooperation through management control can be combined in one sole 

relationship with a competitor. To reach this objective, Study 3 conducts a scenario-based 

experimental study amongst 110 NPD, R&D, and horizontal collaborations professionals.   
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Findings show that, in horizontal NPD collaborations, process control does not influence 

cooperative behavior and that output control negatively impacts cooperation. This means 

that the negative effects of process control on cooperation might be canceled out by the 

positive effects. Expectedly, results show that input control positively affects cooperative 

behavior. However, input control negatively affects coordination. Coordination increases 

with process control though, and is, as expected, not influenced by output control. Findings 

also indicate that coordination and cooperation both have a positive effect on collaboration 

success. Controlling horizontal NPD collaborations is thus not straightforward. Input 

control is needed to stimulate cooperative behavior, however, goes at the expense of 

successful coordination of interdependent activities. Therefore, process control should be 

applied as well to implement joint NPD projects. Output control is better avoided in 

horizontal NPD collaborations. 

Theoretical contribution 

This dissertation contributes to theory in several ways. The first contribution is to the NPD 

literature. Although NPD collaborations have become increasingly popular, there has been 

relatively little research on the management of collaborative NPD initiatives. Especially little 

is known on how horizontal NPD collaborations with competitors should be managed. Thus, 

this dissertation contributes to the NPD literature by clarifying how collaborative NPD 

initiatives with customers (study 1), suppliers (study 2), or competitors (Study 3) are 

successfully managed by means of management control. 

The second contribution of this dissertation is to the management control literature. 

Management control research typically focuses on relationships within organizations. 

Research on the use of management control to manage relationships between organizations 

has only recently started to develop. Additionally, this dissertation recognizes the difference 

between the two functions of inter-organizational management control: the coordination of 

interdependent NPD activities and stimulation of cooperative behavior. Even though 

important, the coordination function of control has only recently appeared in the inter-

organizational management control literature. This dissertation thus adds to the 

management control literature by revealing management control policies that efficiently and 

effectively coordinate interdependent activities (Study 1, 2, and 3) in collaborations and 

stimulate cooperation (Study 3). 
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Practical implications 

This dissertation reveals several challenges related to controlling NPD collaborations and 

provides NPD managers with advices to deal with these challenges. The first challenge is that 

managers must be able to share control over joint development projects with customers 

(study 1). Managers often perceive sharing control as losing control though, which is not 

easy to accept. NPD managers should therefore be supported in empowering customers. For 

that purpose, an organizational culture should be created that rewards and supports 

managers’ efforts to share their control. Such a supportive culture is characterized by a 

friendly, warm, trusting, and open work environment, toward which employees notice 

organizational commitment rather than simply an exchange of work for payment.  

The second challenge for NPD managers is to balance input, process, and output control 

optimally. Studies 1, 2, and 3 all show that process control is key to coordinate NPD activities 

towards satisfactory performance. Even though relatively less significant, output control is 

also needed to coordinate activities (study 1 and 2). But output control negatively affects 

cooperative behaviour (study 3). Therefore, input control is needed to boost cooperative 

behaviour (study 3). Yet, input control negatively influences coordination effectiveness 

(study 3). To find the optimal mix between input, process, and output control, NPD 

managers are advised to carefully evaluate the appropriateness of the controls they used after 

each completed NPD project; if necessary, they should adjust the mix for future projects, 

assuming that the relationship has not been discontinued.  

The third challenge for NPD managers is not to trust trust (study 2), which is rather 

counterintuitive. One thinks that it should be possible to lower and even stop the use of 

controls after repeated collaborative NPD projects with a similar, trusted partner. NPD 

managers are, however, recommended to never let go of controls. Partner trust is important 

and beneficial for collaborative NPD projects (study 3) but by letting go of control, 

communication will be significantly lower as a result of which the partner may forget the 

educated instructions and fall back into old habits, which likely damages the partner’s 

performance. The added costs related to “trusting a partner to act beneficially” will be higher 

than the saved costs. It is cheaper and better to continuously coordinate the partner’s NPD 

activities.      





 

 

8. Samenvatting 

Bedrijven werken steeds meer samen met andere bedrijven bij de ontwikkeling van nieuwe 

producten (NPD allianties) om op die manier ontwikkelingskosten te drukken, 

productkwaliteit te verbeteren, flexibiliteit te vergroten of het ontwikkelingsproces te 

versnellen. Onderzoek heeft echter aangetoond dat veel samenwerkingsinitiatieven niet tot 

de beoogde voordelen leiden. Een van de redenen hiervoor is dat managers er vaak niet in 

slagen om het gedrag van de partner te controleren en te sturen zodat gezamenlijke doelen 

behaald worden in de samenwerking. Om die reden tracht dit proefschrift management 

controle systemen te identificeren voor NPD allianties met een industriële klant, leverancier 

en concurrent. 

In NPD allianties is het doel van management controle tweeledig. Ten eerste dient 

management controle de activiteiten van de partners te coördineren om de beoogde doelen 

van het productontwikkelingsproject te behalen. In dit proefschrift worden NPD allianties 

gedefinieerd als samenwerkingsverbanden tussen twee partners die hun middelen 

samenbrengen voor het ontwikkelen van nieuwe producten omdat ze samen sterker staan 

dan alleen. De partners, en hun activiteiten, zijn dus onderling erg afhankelijk van elkaar. 

Coördinatie is nodig om ervoor te zorgen dat de activiteiten van de partners goed op elkaar 

afgestemd zijn. Ten tweede moet management controle coöperatief gedrag stimuleren. Dit is 

voornamelijk van belang in NPD allianties met een concurrent omdat de partners dan min of 

meer dezelfde middelen combineren die relatief gemakkelijk kunnen worden aangewend 

voor competitieve in plaats van coöperatieve doeleinden.  

Management controle omvat twee categorieën: formele controle, bestaande uit expliciet 

vastgelegde regels, doelen en procedures die wenselijk gedrag voorschrijven, en informele 

controle, bestaande uit ongeschreven gedragsvoorschriften, vaak een artefact van culturele 

aspecten. Formele controle kan worden onderverdeeld in drie types: input controle, 

bestaande uit meetbare acties genomen alvorens de start van ontwikkelingsactiviteiten, 

proces controle, bestaande uit het specificeren en controleren van activiteiten en gedrag, en 

output controle, bestaande uit het specifiëren en evalueren van vooraf vastgestelde 

productontwikkelingsdoelen. 

In het licht van de twee doeleinden van management controle in NPD allianties zijn drie 

studies uitgevoerd. Studie 1 en 2 richten zich op het gebruik van management controle als 
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middel om de activiteiten van de partners te coördineren om de beoogde doelen van het 

productontwikkelingsproject in NPD allianties met een klant en leverancier te behalen. 

Studie 3 richt zich op het succes van management controle in NPD allianties met een 

concurrent om zowel de activiteiten van de partners te coördineren en coöperatief gedrag te 

stimuleren. 

Studie 1: Management controle in NPD allianties met een klant 

Het is algemeen bekend dat klantenparticipatie in productontwikkeling voordelig is. De 

reden hiervoor is dat klanten ideeën en informatie met zich meedragen welke nodig is voor 

het ontwikkelen en lanceren van succesvolle nieuwe producten. Om die reden bekijkt studie 

1 welk management controle beleid bedrijven kunnen helpen om een klant aan te moedigen 

actief deel te nemen in hun productontwikkelingsprojecten. Daarvoor gebruikt studie 1 

survey- en accountingdata van 63 samenwerkingsprojecten tussen een plastic fabrikant en 

haar industriële klanten. Omdat men aan de hand van surveydata geen causaliteit kan 

vaststellen is tevens een 2 x 2 experiment uitgevoerd onder 108 praktijkmensen uit een 

innovatie hotspot in Nederland. 

Zowel de survey als het experiment tonen aan dat bedrijven klantenparticipatie kunnen 

stimuleren door de klant gebruik te laten maken van formele controle. Het gebruik van 

formele controle kan de klant ervan overtuigen dat de fabrikant de competentie bezit om een 

adequaat nieuw product te ontwikkelen. Resultaten laten ook een effect zien van onderlinge 

afhankelijkheid op de mate van klantenparticipatie. Hoe afhankelijker de fabrikant is van de 

klant (survey) en hoe afhankelijker de klant is van de fabrikant (experiment), hoe actiever de 

klant participeert in het productontwikkelingsproject. De mate van klantenparticipatie blijkt 

dus te variëren met het niveau van asymmetrische afhankelijkheid tussen de fabrikant en de 

klant. De survey resultaten tonen ook aan dat innovaties die nieuw zijn voor de markt een 

positieve invloed hebben op de verkoopcijfers van nieuwe producten. Klantenparticipatie en 

innovaties die nieuw zijn voor de markt zijn negatief met elkaar gecorreleerd. Bedrijven 

betrekken dus minder vaak klanten in een ontwikkelingsproject als het een innovatie betreft 

die nieuw is voor de markt. Ten slotte blijkt uit de survey resultaten dat deelname van 

klanten in productontwikkeling echt loont: klantenparticipatie verhoogt de verkoopcijfers 

van nieuwe producten. 

Studie 2: Management controle in NPD allianties met een leverancier 
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Formele en informele controle is nodig om productontwikkelingsactiviteiten te coördineren 

die zijn uitbesteed aan een leverancier. Hierin speelt vertrouwen een belangrijke rol: als er 

een zekere mate van vertrouwen bestaat tussen de partners, kunnen bedrijven hun kostbare 

inspanningen besteed aan formele controle verminderen en, in plaats daarvan, zich meer 

gaan richten op relatief goedkope informele controle om uitbestede 

productontwikkelingsactiviteiten te coördineren. Partners vertrouwen elkaar echter niet 

zomaar. Vertrouwen groeit meestal na verloop van tijd als de partners elkaar beter leren 

kennen. Vertrouwen kan ook afnemen als bedrijven teveel formele controle uitvoeren over 

hun leverancier. De vraag is daarom hoeveel formele controle moet worden toegepast en 

wanneer informele controle in het spel kan komen. Studie 2 onderzoekt hoe bedrijven 

formele en informele controle moeten balanceren over de tijd om NPD allianties met een 

leverancier zo effectief en efficiënt mogelijk te coördineren. Hiervoor ontwikkelt studie 2 een 

conceptueel en system dynamics model met de talrijke verbanden tussen de verschillende 

types van formele controle, vertrouwen, informele controle, en de prestatie van de 

leverancier. Om de modellen te valideren en de onderzoeksvraag empirisch te onderzoeken 

is een case study uitgevoerd bij een scheepsbouw bedrijf die detailed engineering activiteiten 

uitbesteedt aan een leverancier. 

De resultaten van het system dynamics model en de case study geven aan dat, in NPD 

allianties met een leverancier, bedrijven beter kunnen blijven investeren in formele controle, 

zelfs wanneer er een voldoende mate van vertrouwen is ontwikkeld tussen de partners. Dit 

idee is in tegenspraak met bestaande literatuur die zegt dat bedrijven zich steeds meer 

kunnen gaan richten op relatief goedkope informele controle wanneer voldoende 

vertrouwen bestaat tussen de partners. Bovendien geven de resultaten aan dat voornamelijk 

proces controle belangrijk is voor de coördinatie van de uitbestede 

productontwikkelingsactiviteiten. Door proces controle, i.e., toezicht en begeleiding, neemt 

de ervaring van de ingenieurs van de leverancier significant toe waardoor 

productontwikkelingsactiviteiten sneller worden uitgevoerd en de bijbehorende kosten 

afnemen. Ook voorkomt proces controle het maken van fouten waardoor de kwaliteit van de 

uitbestede productontwikkelingsactiviteiten wordt veiliggesteld. Toch blijkt proces controle 

alleen niet voldoende te zijn. Uit de resultaten wordt duidelijk dat de bedrijven ook een 

kleine mate van output controle moeten toepassen om resterende fouten weg te werken en 

input controle om fouten te voorkomen.  
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Studie 3: Management controle in NPD allianties met een concurrent 

Management controle in NPD allianties met een concurrent is belangrijk, niet alleen om 

productontwikkelingsactiviteiten te coördineren maar ook om coöperatief gedrag te 

stimuleren. Een aantal onderzoekers heeft echter aangetoond dat controle in plaats van 

coöperatief gedrag ook competitief gedrag zou kunnen stimuleren. Het toepassen van 

controle in NPD allianties met een concurrent kan dus strijdig zijn. Studie 3 onderzoekt 

daarom of management controle zijn beide functies kan vervullen in een enkele relatie met 

een concurrent. Voor het bereiken van deze doelstelling voert studie 3 een experiment uit 

onder 110 (product-)ontwikkeling en horizontale alliantie professionals.  

De resultaten tonen aan dat, in NPD allianties met een concurrent, proces controle geen 

effect heeft op coöperatief gedrag en dat output controle een negatieve invloed heeft op 

coöperatie. De negatieve effecten van proces controle op coöperatief gedrag blijken 

opgeheven door de positieve effecten. Zoals verwacht laten de resultaten zien dat input 

controle coöperatief gedrag positief beïnvloedt. Input controle heeft echter een negatieve 

invloed op coördinatie. Coördinatie wordt verhoogd door proces controle en niet beïnvloed 

door output controle. Bevindingen geven ook aan dat coördinatie en coöperatie beiden een 

positief effect hebben op het succes van de samenwerking. Het toepassen van controle in 

NPD allianties met een concurrent is dus niet vanzelfsprekend. Input controle is 

noodzakelijk om coöperatie te stimuleren maar gaat ook ten koste van een effectieve 

coördinatie van gezamenlijke activiteiten. Daarom moet naast input controle ook proces 

controle worden uitgevoerd voor het implementeren van de collectieve werkzaamheden. 

Output controle wordt beter vermeden als het gaat om NPD allianties met een concurrent. 

Theoretische contributie 

Dit proefschrift draagt  op verschillende manieren bij aan de literatuur. De eerste bijdrage is 

aan de productontwikkelingsliteratuur. Hoewel NPD allianties steeds populairder zijn 

geworden is er relatief weinig onderzoek gedaan naar het beheren van zulke allianties. Er is 

vooral weinig bekend over de manier waarop NPD allianties met een concurrent moeten 

worden beheerd. Dit proefschrift draagt dus bij aan de productontwikkelingsliteratuur door 

te verhelderen hoe NPD allianties met een klant (studie 1), leverancier (studie 2), of 

concurrent (Studie 3) succesvol bestuurd kunnen worden door middel van management 

controle. 
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De tweede bijdrage van dit proefschrift is aan de management controle literatuur. Onderzoek 

met betrekking tot management controle richt zich meestal op relaties binnen een bedrijf. 

Het gebruik van management controle om relaties tussen bedrijven te beheren wordt pas 

sinds kort onderzocht. Bovendien erkent dit proefschrift het verschil tussen de twee functies 

van management controle in allianties: het coördineren van onderling afhankelijke 

activiteiten en stimuleren van coöperatie. Hoewel belangrijk is het onderscheid tussen de 

twee functies van controle pas onlangs verschenen in de management controle literatuur. Dit 

proefschrift draagt dus bij aan de management controle literatuur door management 

controle systemen voor te stellen die in NPD allianties de onderling afhankelijk activiteiten 

succesvol weten te coördineren (Studie 1, 2, en 3) en samenwerkend gedrag weten te 

stimuleren (Studie 3). 

Praktische implicaties 

Dit proefschrift licht toe dat het gebruik van management controle in NPD allianties gepaard 

gaat met een aantal uitdagingen en biedt productmanagers adviezen aan om om te gaan met 

deze uitdagingen.  

De eerste uitdaging is dat productmanagers in staat moeten zijn om controle over 

gezamenlijke ontwikkelingsprojecten met klanten te delen (studie 1). Productmanagers 

ervaren het delen van controle vaak als het verliezen van controle wat moeilijk te aanvaarden 

is. Productmanagers moeten daarom bijgestaan worden in het delen van controle met 

klanten. Daartoe moet een organisatiecultuur worden opgezet waarin productmanagers 

worden ondersteund en beloond voor hun inspanningen om controle te delen. Een 

dergelijke ondersteunende cultuur wordt gekenmerkt door een vriendelijke, warme, 

vertrouwde, en open werkomgeving waarin productmanagers beloond worden om hun inzet 

en niet enkel betaald worden voor het werk dat ze verricht hebben. 

De tweede uitdaging voor productmanagers is om input, proces en output controle optimaal 

in evenwicht te brengen. Studies 1, 2, en 3 tonen allemaal aan dat proces controle de sleutel is 

tot het coördineren van productontwikkelingsactiviteiten. Hoewel relatief minder belangrijk 

is output controle ook nodig om de activiteiten (studie 1 en 2) te coördineren. Alleen heeft 

output controle een negatieve invloed op coöperatief gedrag (studie 3). Daarom is input 

controle nodig om samenwerkend gedrag (studie 3) te stimuleren. Input controle heeft 

echter een negatieve invloed op het coördineren van activiteiten (studie 3). Om de optimale 

mix tussen input, proces en output controle te vinden worden productmanagers aangeraden 
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om, na elk voltooid ontwikkelingsproject, toegepaste management controle systemen te 

evalueren en, als het nodig is, aan te passen voor toekomstige projecten. 

De derde uitdaging voor productmanagers is het niet vertrouwen op vertrouwen (studie 2), 

wat nogal tegenstrijdig kan zijn. Wanneer een partner heeft laten zien capabel te zijn om 

productontwikkelingsactiviteiten succesvol uit te voeren wilt men al snel het gebruik van 

formele controle verminderen en, uiteindelijk, stoppen omdat men alle vertrouwen heeft in 

de partner. Productmanagers zijn echter aangeraden om een samenwerking nooit los te 

laten. Vertrouwen is erg belangrijk en ook nuttig voor NPD allianties (studie 3), maar door 

het loslaten van controle verminderd de communicatie met de partner aanzienlijk. Hierdoor 

kan de partner overeengekomen instructies vergeten en in oude gewoonten hervallen, wat 

waarschijnlijk schadelijk is voor de prestatie van de partner. De extra kosten die komen 

kijken bij het "vertrouwen op vertrouwen" overschrijden de besparingen aan formele 

controle. Het is goedkoper en beter om de productontwikkelingsactiviteiten van de partner 

continu te coördineren door middel van formele controle. 
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