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ABSTRACT 

Innovation processes are seen as collections of decisions that are made in the 

context of  a single innovation project. Those decisions determine the course and the 

final success of an innovation project. There is, however, a lack of literature on how 

decisions are made in innovation projects. In this paper we analyse the decision 

making in three innovation projects in the construction industry. In our study, we 

make a distinction between two different project types: explorative and exploitative 

innovation projects. Based on the literature on decision making we distinguish four 

decision models (unilateral, consultative, non-cooperative and cooperative) and 

four decision categories (innovation design, marketing, organizations and 

operations management) which we combine in a conceptual model. The conceptual 

model is applied in three cases and we found patterns of decision making based 

upon the type of innovation project and decision category. Our empirical findings 

address differences in explorative and exploitative innovation projects due to the 

character of both types of innovation projects. These findings contribute to the 

literature on decision making in innovation projects and have implications for the 

management of innovation projects. 

 

Keywords: decision making, decision models, inter-firm innovation, decision theory, 

game theory 

 

1. INTRODUCTION 

Inter-firm innovation projects are projects in which multiple firms collaborate by sharing their 

resources and skills over a given period with the aim to jointly develop and implement an 

innovation and to gain competitive advantage over other firms (Hagedoorn, 2002; Parkhe, 

1993; Teece, Pisano, & Shuen, 1997). During the project many different decisions have to be 

made by the involved firms on different organisational levels; both within and across 

innovation projects (Brown & Eisenhardt, 1995; Krishnan & Ulrich, 2001). A substantial 

body of research on decision making in innovation management has focused on the selection, 

continuation and termination of innovation projects (Brown & Eisenhardt, 1995; Cooper, 

1990). Scholars discussed the decisions regarding the management of innovation portfolios 

(Chao & Kavadias, 2008; Kester, Griffin, Hultink, & Lauche, 2011) and the gate decisions in 

the stage-gate process, also called go/no-go decisions (Cooper, Edgett, & Kleinschmidt, 2002).  

These studies primarily focus either on the decision outcome or on the decision making on a 

portfolio level, but not on the making of decisions within an innovation project. Studies in the 



field of decision making show that decision making has a significant influence on the 

performance of projects and firms. Eisenhardt (1989b), for instance, argues that the decision 

speed of strategic decisions has a positive effect on a firm’s performance and Atuahene-Gima 

and Li (2004) state that the performance and quality of new products is affected by the 

comprehensiveness of the decision processes. 

Although the effect of decision making on performance is recognized, Hauser, Tellis, and 

Griffin (2006) correctly state that there is a lack of research examining the decision making 

within the innovation projects. This statement is also supported by McNally and Schmidt 

(2011), who point out that there are research opportunities with respect to the decision making 

in innovation projects and especially the decision-making structures in case "multiple units, 

multiple firms, and networks of firms are involved in NPD and innovation" (McNally & 

Schmidt, 2011, p. 621).  

With this paper we want to contribute to this under-researched part in the literature through 

the study of decision processes in open innovation projects in which multiple firms are 

participating. The literature provides no insight how decisions are made in open innovation 

projects. In the open innovation paradigm of Chesbrough (2003) innovations are developed in 

collaboration with other parties, but also open innovation projects have  non-cooperative 

forms of decision making. The main objective of our research is therefore to identify the 

different styles of decision making that are used in open innovation projects. In our study we 

make the distinction between explorative and exploitative innovation projects, because the 

innovativeness influences the decisions and the making of these decisions (Jansen, Van den 

Bosch, & Volberda, 2006). This leads us to the following research question:  

Which styles of decision making can be identified in explorative and exploitative innovation 

projects in which multiple firms are involved? 

To answer this question we conducted a multiple embedded case study in which we collected 

and analysed the data of various decision processes in three innovation projects in a Dutch 

construction firm. The decision processes are compared based upon the number of involved 

decision makers, the form of decision making  and the decision category.  

The remaining part of this paper is structured as follows: first, the literature on decision 

making in explorative and exploitative innovation project is reviewed. After that the research 

methodology is introduced and the three cases are analysed. Based on the literature and the 

analyses of the cases propositions are offered for future research. Finally, the paper concludes 

with the contributions to the literature, the managerial implications, research limitations and 

directions for future research. 

2. THEORETICAL FRAMEWORK 

This section describes first the characteristics of explorative and exploitative innovation 

projects, followed by descriptions of the different categories of decisions that can be 

distinguished in innovation projects. Subsequently the different decision models are discussed. 

Finally a conceptual model about decision making in innovation projects is presented.  

2.1 EXPLORATIVE AND EXPLOITATIVE INNOVATION PROJECTS 

In pursuit to develop new technologies and products and to improve existing technologies and 

products firms engage in both explorative and exploitative innovation projects (Benner & 

Tushman, 2003; Gupta, Smith, & Shalley, 2006; March, 1991). However, firms need to find a 

balance in exploration and exploitation since the activities and decisions differ between 



explorative and exploitative innovation projects (Faems, Van Looy, & Debackere, 2005; 

Gupta et al., 2006). 

Explorative innovation projects are conducted to pursue, acquire and develop new knowledge 

to create new opportunities that may lead to the development of new technologies and 

products (Benner & Tushman, 2003; Faems et al., 2005). The knowledge in explorative 

innovation projects is mainly acquired through activities like search, variation, 

experimentation and discovery (March, 1991). Exploration is particularly associated with the 

entry of new market areas and a long-term perspective (Lavie & Rosenkopf, 2006; March, 

1991). The results are therefore highly uncertain and variable due to a high degree of market 

uncertainty, which has as a consequence its effect on the decisions in an innovation project 

(De Luca & Atuahene-Gima, 2007; Lavie & Rosenkopf, 2006).  

Exploitative innovation projects are executed to improve and further develop existing 

technologies and products through the use of existing knowledge (Benner & Tushman, 2003; 

Gupta et al., 2006; March, 1991). Exploitation is characterized through processes as 

refinement, selection, efficiency, improvement and implementation (March, 1991). Because 

exploitative innovation projects are associated with the improvement of products and 

technologies in existing markets, the results of these projects are more certain and less 

variable compared to explorative innovation projects (Lavie & Rosenkopf, 2006; March, 

1991). Both the market and technology uncertainty in exploitative innovation projects is 

generally is low, which consequently influences the decisions and decision making in 

exploitative innovation projects (Atuahene-Gima & Li, 2004; De Luca & Atuahene-Gima, 

2007). 

2.2 CLASSIFICATION OF DECISION CATEGORIES IN INNOVATION PROJECTS 

In innovation projects various decision are made that directly or indirectly are related to the 

development of the innovation. Following Mintzberg, Raisinghani, and Theoret (1976, p. 246), 

we define a decision as “a specific commitment to action” and a decision process as “a set of 

actions and dynamic factors that begins with the identification of a stimulus for action and 

ends with the specific commitment to action.” To classify the decisions in innovation projects 

different classifications can be used (Khurana & Rosenthal, 1998; Krishnan & Ulrich, 2001; 

Yahaya & Abu-Bakar, 2007). We pursue the classification of Krishnan and Ulrich (2001), 

since this classification makes no distinction in the decision level and incorporates decisions 

related to the commercialization of innovations. Nevertheless, this classification is 

specifically determined for product development decisions. To identify the decisions in a 

project from an innovation perspective instead of a new product perspective the decision 

category “engineering design” is changed into “innovation design”. This leads to the 

following classification: innovation design, marketing, organizations and operations 

management. The first two decision categories are decision that are made in the context of a 

single innovation project, while the latter two decision categories are made in a broader 

context and can be determined as context-related decisions (Krishnan & Ulrich, 2001). 

Innovation design decisions are focused on decisions that are related to the concept of the 

innovation, regardless of the innovation is a process, product, service or other type of 

innovation (Khurana & Rosenthal, 1998; Krishnan & Ulrich, 2001). Decisions in this category 

are about the architecture, the modules and the configuration of the innovation, the functional 

requirements of the innovation, the quality, etc. (Sanchez, 2000; Schilling, 2000). The content 

of the decision determines also the decision making of innovation design decisions, e.g. 

modular innovations require a more decentralized form of decision making, while 

architectural innovations need a centralized decision making unit (Hobday, Davies, & 

Prencipe, 2005; Sanchez & Mahoney, 1996). 



Marketing decisions focus on how innovation fulfils the demands and the activities related to 

fulfilling this demand (Krishnan & Ulrich, 2001). In the literature marketing decisions in 

innovation projects are frequently studied in combination with innovation design decisions, i.e. 

the concept of the innovation determines for example which demand can be fulfilled and what 

type of customer(s) should be approached (Hultink, Griffin, Hart, & Robben, 1997; Khurana 

& Rosenthal, 1998). Market uncertainty can influence the decision making of marketing 

decision (Atuahene-Gima & Li, 2004; De Luca & Atuahene-Gima, 2007), whether the 

decisions are related to the launching strategy of the innovation (Guiltinan, 1999; Hultink, 

Hart, Robben, & Griffin, 2000), or about determining the demand and the target market in the 

beginning of the project (Khurana & Rosenthal, 1998).  

Organizational decisions are related to decisions that determine the organization of the 

innovation project, e.g. the composition of the project team, the collaboration with other firms, 

the determination of the decision authority and the founding of organizations (Brown & 

Eisenhardt, 1995; Krishnan & Ulrich, 2001). Organizational decisions are, in contrast to the 

decisions about the innovation design and marketing, made in a broader context than the 

single innovation project. The decisions are embedded in the organizational context and as a 

result the decision making is affected by the context (Brown & Eisenhardt, 1995; Krishnan & 

Ulrich, 2001). For example, the formation of alliances with other firms is embedded the 

network structure and relations of a firm and the composition of project teams is influenced 

through other (innovation) projects, because resources are often scarce in an organization 

(Gulati, 1995; Tsai & Ghoshal, 1998).  

Operations management decisions are the decisions about process and project management 

issues (Krishnan & Ulrich, 2001; Yahaya & Abu-Bakar, 2007). Examples of operations 

management decisions are the selection of materials, design of the innovation process, 

production of prototypes, development of procedures and configuration of the supply chain 

(Krishnan & Ulrich, 2001; Olson, Walker, Ruekert, & Bonner, 2001). Similar to 

organizational decisions this decision category is embedded in the organizational context and 

the decision making is influenced through this context (Tatikonda & Montoya-Weiss, 2001): 

processes, procedures and operations in an innovation project are developed according to the 

organization’s standards to enhance the efficiency of the project (Yahaya & Abu-Bakar, 2007).  

2.3 DECISION MODELS IN INNOVATION PROJECTS: UNILATERAL, CONSULTATIVE, NON-

COOPERATIVE AND COOPERATIVE DECISION MODELS 

The various decision situations in innovation projects can be classified through the use of 

decision theory and game theory. Decision theory and game theory are both studies about 

decision making, although the theories differ in their perspectives on decision situations 

(Parsons & Wooldridge, 2002; Rapoport, 1989). Decision theory is concerned with taking the 

optimal decision taking into account the uncertainties and consequences of the decision from 

the perspective of a rational decision maker, while game theory is more the study that is 

focused on the interactive decision situations of cooperation and conflict in which multiple 

decision makers are involved.  

Open innovation projects are characterized by multiple decision makers during the project, 

but this does not imply that in each decision situation multiple decision makers are involved 

(Chesbrough, 2003). We therefore combine decision models of both theories in our paper. 

The distinction between the decision models are based on the number of involved decision 

makers and the form of decision making. This leads to the following four decision models: 

unilateral, consultative, non-cooperative and cooperative decision model.  



In an unilateral decision model decisions are made in isolation and one decision maker takes 

ownership for the decision (Parsons & Wooldridge, 2002; Rapoport, 1989). The unilateral 

decision model is mainly applied when a single decision maker has the necessary power or the 

required knowledge to make a decision independently or that the situation has an urgent time 

pressure and requires a decision at short notice. Compared to other decision models, this 

decision model takes little time due to the fact that only one decision maker is involved and 

other input besides the decision maker’s input is not necessary or relevant. On the other hand, 

because no other people are involved in the decision making there is the possibility that other 

alternatives are not considered that might be more appropriate.  

In a consultative decision model the ownership of the decision lies in the hands of a single 

decision maker, but in contrast to the directive alternative other people are consulted about the 

decision(Parsons & Wooldridge, 2002; Rapoport, 1989). The consultative decision model is 

used when a decision maker needs input or the decision maker wishes to test the tentative 

decision with others. In the former case the decision maker might have a lack of expertise to 

make the decision or needs alternative points of view on the decision, while in the latter case 

the decision maker wishes feedback before he makes the decision. The consultative decision 

model can be in addition used to create support or to show that input is appreciated.  
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Figure 1. Framework for the determination of decision models 

The non-cooperative decision model, which has its origin in the game theory, is characterized 

by the involvement of multiple decision makers that each make their decision in isolation 

(Brandenburger & Stuart, 1996; Lewis & Mistree, 1998). Decision makers in a non-

cooperative decision model have either no opportunities to collaborate in making the decision 

or they have no coincident interests (Lewis & Mistree, 1998). The decision makers might 

have the intention to collaborate, but due to organizational, informational, process or other 

type of barriers collaboration is impracticable. In a non-cooperative decision model the 



decision makers have to make assumptions about the actions and objectives available to the 

decision makers (Brandenburger & Stuart, 1996). The decision makers have to make 

interaction strategies that focus both on the involved decision makers and the decision itself. 

The cooperative decision model originates, similar to the non-cooperative decision model, 

from the game theory. In a cooperative decision model the involved decision makers are able 

to communicate about the decision and make the decision in collaboration (Brandenburger & 

Stuart, 1996; Lewis & Mistree, 1998). In contrast to the consultative variant the ownership of 

the decision is shared among multiple decision makers. This type of decision model is used 

when the decision makers have coincident interests and these interests can be achieved 

through collaboration (Axelrod & Hamilton, 1981; Parkhe, 1993). Advantage of this model is 

that different points of view on the decision can be brought forward and that the decision is 

supported by multiple decision makers. Disadvantages are that this type of decision making 

takes time and that the final decision is suboptimal due to the concession that had to be made 

during the decision making.  

In Figure 1 the framework consisting of the four identified decision models is shown. On the 

horizontal axis the number of decision makers is represented. The distinction is made between 

a single decision maker and multiple decision makers. The form of decision making is 

represented on the vertical axis. The form of decision making is either collaboration or 

isolation.  
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Figure 2. Conceptual model to study decision making in innovation projects. 

Figure 2 shows the conceptual model to study decision making in innovation projects. The 

first variable is the innovation project. According to the literature explorative and exploitative 

innovation projects differ in activities and style of execution. The second variable is the 

decision category. We distinguish four categories of decisions, but the distribution of these 

decision categories will vary through the type of innovation project. The third variable is the 

resulting decision model. We identified four different decision models, and following the 

conceptual model the chosen decision model will based upon the decision category for which 

the model is used and the type of innovation project.  

3. RESEARCH METHODOLOGY 

Case studies are well suited to study phenomena in their natural setting, especially when the 

boundaries between phenomena and their context are not clearly evident (Yin, 2003). The 

design of this research is a multiple embedded case study. A multiple case design allow us to 

use the literal replication logic for which two to three cases are sufficient for literal replication 

(Yin, 2003). The embedded design of the research denotes to the use of several units of 

analysis.  

To study the styles of decision making in innovation projects the innovation projects had to 

meet the following criteria. First, the innovations had to be product innovations. Second, the 

innovation had to be successful implemented and commercialized. Third, multiple firms had 



to be involved in the innovation project. The first criteria would increase the similarities in the 

phases, steps and routines in the innovation process. The second criteria would allow to study 

innovation projects that completed the entire innovation process. The third criteria would 

allow for the examination of decision situations where there is no necessity to cooperate.  

The three in-depth case studies are Dutch product innovation projects. To enhance the internal 

validity of the research the case studies were conducted within one firm, in this research a 

large Dutch construction firm with around 4.000 employees and an annual turnover of 1,4 

billion euros. In each of the three cases the four different decision categories are distinguished. 

3.1 DATA COLLECTION 

In each innovation project we collected the data about decision making through documents 

and extensive interviews with employees that were involved in the innovation project. The 

documents were used to develop a provisional timeline of the project. These timelines 

included the decisions that were identified based upon the analysed documents.  

The interviews had a semi-structured character because of the exploratory and descriptive 

purpose of the research (Dul & Hak, 2007; Yin, 2003). The interviewer used a framework of 

themes during the interviews concerning the innovation process (e.g. product, firms involved) 

and decision making (e.g. involved decision makers, determination of decision authority, 

steps in the decision process). Appendix A shows the framework of themes that is discussed 

with the interviewees. 

In total 15 interviews of 9 people were conducted, varying in length from 30 to 90 minutes. 

The average interview took about 60 minutes. The interviewees were employees of the 

construction firm that were involved in the studied innovation projects and were involved in 

the management of the innovation project and the decision making of the various decisions. 

To enhance the reliability the researchers attempt to interview at least two persons for each 

decision process to avoid inaccuracies in the descriptions of the decision processes.  

Before the interview a brief research description and the framework of themes were sent to 

the interviewee for him or her to prepare for the interview. During the interviews notes were 

made by the interviewer and the interviews were also recorded, unless the interviewee 

objected. The notes and recordings were used to construct the interviews transcripts. The 

interview transcript was afterwards sent to the relevant interviewee for verification and 

remarks. Furthermore, the interviewees were asked to provide documents or other material to 

supplement the case study.  

3.2 DATA ANALYSIS 

The data analysis in a multiple embedded case study consists of two steps: first an individual 

case analysis of each case and then a cross-case analysis to compare the cases and reflect on 

the conceptual model (Eisenhardt, 1989a; Miles & Huberman, 1994; Yin, 2003).  

As a first step in the individual case analyses, the decisions in the innovation projects were 

identified based upon the interview transcripts and the provided documents. Second, the 

reconstructed decision processes were categorized based upon the decision category. Next, the 

described decisions in the interviews were reconstructed by making use of a model for 

decision processes (Mintzberg et al., 1976). Finally the decision processes were classified 

based upon the three decision models proposed in the theoretical framework: cooperative, 

non-cooperative and single decision maker. At first, for each decision process the number of 

decision makers were assessed. In case one decision makers was involved the decision 



process was classified as a single decision maker model. If multiple decision makers were 

involved the next step was to assess if there was collaboration between the decision makers.  

In case there was collaboration the decision process was classified as a cooperative decision 

model, otherwise it was specified as a non-cooperative decision model.  

Once the individual case analyses were completed, a cross-case analysis was conducted. In 

the cross-case analysis the results of the individual case analyses were compared to find 

similarities and differences across the cases (Eisenhardt, 1989a; Miles & Huberman, 1994). 

The results of the three cases were grouped in a content-analytic summary table and stacked 

bar graphs to compare the cases (Miles & Huberman, 1994). 

4. CASES 

In this section the three cases are first individual analysed based on the conceptual model in 

Figure 2. Subsequently the cross-case analysis of the three cases is conducted. In Table 2 the 

three cases are briefly described. 

4.1 INDIVIDUAL CASE ANALYSES 

4.1.1 CASE 1.  

Case 1 is classified as an exploitive innovation project due to the use of existing and familiar 

knowledge in the development of the innovation. In Case 1 the project was initiated with the 

request of a Dutch municipality to rebuild the children’s pools in the municipality. After the 

pilot project the design of the children’s pool was transformed into a modular design that 

consists of two concrete modules and a purification plant. Although the architecture of this 

design was new, the used knowledge to develop the concrete modules already existed. The 

purification plant was later in the process redesigned and could be considered as explorative 

innovation, but as part of the project the entire product is considered as an exploitative 

innovation. 

 

Decision Decision making 

# Description Category* 
Decision 

makers 
Form Decision model 

1.01 Start of the innovation project OPM 3 Isolation Non-cooperative 

1.02 Design of first version of product INNO 4 Collaboration Cooperative 

1.03 Design of the business model MAR 1 Isolation Unilateral 

1.04 Determination of the market MAR 1 Isolation Unilateral 

1.05 Cooperation with other firm ORG 2 Isolation Non-cooperative 

1.06 Design of  the innovation INNO 4 Collaboration Cooperative 

1.07 Cooperation with other firm ORG 2 Isolation Non-cooperative 

1.08 Improved design of the 

innovation 

INNO 3 Collaboration Cooperative 

1.09 Design of the production process OPM 2 Collaboration Cooperative 

1.10 Improvement in the design  INNO 1 Collaboration Consultative 

1.11 Determination of new market 

segments 

MAR 1 Isolation Unilateral 

 
* INNO,  Innovation design; MAR,  Marketing; ORG,  Organization; OPM,  Operations management; 

Table 1. Decision making in the identified decision processes of Case 1 



 

Table 2. Case Descriptions of the Three Cases 

 

 

Case 1 Case 2 Case 3 

Case 1 describes the development and 

implementation of a modular children’s pool 

made of concrete. The innovation project started 

in 2006 with the request of a Dutch municipality 

to replace the children’s pools in the 

municipality, because the pools did not meet the 

statutory requirements. Initially, the constructor 

and engineering agency Alpha were involved in 

the design of renewed children’s pool. After the 

first children’s pool was rebuilt in 2008 the 

design of the children’s pool was changed from 

one that was made of poured concrete into a 

design that consisted of prefabricated elements 

in cooperation with supplier Bravo. The 

construction firm developed the children’s pool 

further in collaboration with engineering agency 

Charlie, after engineering agency Alpha decided 

not to continue the collaboration. In 

collaboration with supplier Bravo and 

engineering agency Charlie the other four 

children’s pools in the municipality were rebuilt 

between 2008 and 2011. In the same period the 

construction firm determined new market 

segments besides municipality for the 

prefabricated modular children’s pool, namely  

recreation centres and large playgrounds. 

Case 2 describes the innovation process of a 

modular and demountable car park. The project 

started in 2004 with the detection of a business 

opportunity by the construction firm in the field 

of temporary parking. In collaboration with 

engineering agency Delta and consultancy firm 

Echo the concept of a modular car park was 

developed. The concept was designed to offer a 

solution for the parking problems in urban 

(re)development projects. The client in the pilot 

project was a Dutch municipality that was 

confronted with a temporary parking problem in 

the inner city due to an urban development 

project. The first version of the modular car park 

was built in 2006.  After the construction of the 

first modular car park the consultancy firm Echo 

decided to leave the collaboration. In the next six 

years the design and the production process of 

the car park was further improved with the help 

of supplier Foxtrot, with whom the construction 

firm later in the process a general partnership 

founded. Further, new markets segments in the 

shape of investors and project developers were 

determined besides the municipalities and 

hospitals.  

Case 3 contains the innovation process of a 

modular housing concept. The project started in 

2004 with the recognition of two challenges:  the 

increasing scarcity of craftsmanship in the 

construction industry and the different weather 

conditions in the Netherlands during the entire 

year. A project group, consisting of the 

construction firm and supplier Golf, developed 

the idea of a modular housing concept that was 

manufactured in the factory and assembled on 

site. In 2009 five houses were manufactured in a 

factory of the construction firm and assembled 

on a large urban development project in the 

south of the Netherlands  as part of a pilot 

project. Based on the successful execution of 

this pilot project the decision was made to build 

a new factory for the production of the modular 

housing concept. In this period the company 

Hotel was founded that become responsible for 

the production, commercialization and further 

development of the product. Because Hotel is a 

subsidiary company of the construction firm the 

further development of the concept is done in 

close cooperation with the construction firm.  



In this case 11 decisions are made of which four decisions are the decision category 

‘innovation design’(see Table 1). Three of the four design decisions discuss the 

(improved) design of the architecture children’s pool, while the fourth decision deals 

with the improved design of an element. Further, there are three marketing and two 

organizational decisions distinguished in Case 1. The marketing decisions discuss the 

business model and the determination of market segments, while the organizational 

decisions includes the decision to the collaborations with other firms. Finally, the two 

operations management decisions are about the decision to participate in the innovation 

project and the design of the production process of modular children’s pools.  

Four of the 11 decisions are made by making use of the cooperative decision model of 

which three were related to the innovation design and the fourth was about the 

production process. The non-cooperative model was used for three decision processes 

including the two organizations decisions. In one decision process, which was about an 

improvement in the design, the consultative decision model was used. For three 

decisions the unilateral decision model was used: these decisions were made by a single 

decision maker without consulting others. The rate of decisions made in isolation and 

made in collaboration is almost equal, but regarding the number of involved decision 

makers there is a clear difference between decision made by a single decision maker and 

decision processes in which multiple decision makers were involved. 

4.1.2 CASE 2.  

Case 2 is also classified as an exploitative innovation projects. Similar to Case 1 the 

innovation in Case 2 is the result of using existing knowledge. The innovative facet of 

this innovation is that it is possible to dissemble the product and to reassemble it on a 

different location. For the disassembly the interactions between the different modules 

are adjusted compared to the normal car parks; however, for the development of the 

interactions and the modules existing knowledge was used.  

In Case 2 12 decisions are distinguished of which nine decisions are either related to the 

innovation design or the marketing of the innovation (see Table 3). Two of the five 

innovation design decisions are about the architecture of the innovation, while the other 

three decisions concern improvements or adjustments in the design. In this case three of 

the four marketing decisions are about market segmentation, while the other is about the 

business model. The organizational decisions are related to the founding of two 

organizations. The only operations management decision in this case is the decision to 

participate in this innovation project. 

For four decisions in Case 2 a cooperative decision model is used: three times this 

model is used for a decision related to the innovation and once for determining the 

market. Also the non-cooperative version is four times used in this case. This model 

is used for the decision to start the innovation project, the design of the innovation and 

the founding of two organizations. The consultative and unilateral decisions models are 

both twice used. The consultative model is used for the design of the business model 

and an improvement in the design, while the unilateral decision model is used for the 

determination of the demands of the end users and new market segments.  

 

 
  



 Decision Decision making 

 Description Category* 
Decision 

makers 
Form Decision model 

2.01 Start of the innovation project OPM 3 Isolation Non-cooperative 

2.02 Development of the concept INNO 3 Collaboration Cooperative 

2.03 Design of the innovation INNO 3 Isolation Non-cooperative 

2.04 Determination of the market MAR 3 Collaboration Cooperative 

2.05 Founding of new firm ORG 2 Isolation Non-cooperative 

2.06 Design of the business model MAR 1 Collaboration Consultative 

2.07 
Founding of general 

partnership 
ORG 2 Isolation Non-cooperative 

2.08 
Improved design of the 

innovation 
INNO 2 Collaboration Cooperative 

2.09 Improvement in the design  INNO 1 Collaboration Consultative 

2.10 Improvement in the design  INNO 2 Collaboration Cooperative 

2.11 
Determination of demands of 

end users 
MAR 1 Isolation Unilateral 

2.12 
Determination of new market 

segments 
MAR 1 Isolation Unilateral 

 
* INNO,  Innovation design; MAR,  Marketing; ORG,  Organization; OPM,  Operations management; 

Table 3. Decision making in the identified decision processes of Case 2 

4.1.3 CASE 3.  

Case 3 is in contrast to the other two cases classified as an explorative innovation 

project. In this case a modular housing concept is developed that is manufactured in a 

factory and assembled on site. For this concept new knowledge was necessary, both for 

the production process of the innovation and for the design of the innovation. The 

production process shows similarities with the production process of cars in the 

automotive, but in the construction process is a new way of producing. Also in the 

design new knowledge is used, because the production process required a new design 

compared to the traditional design of houses.  

Case 3 contains 15 decisions of which the largest share are the operation management 

decisions with five decisions as shown in Table 4. The operations management 

decisions in this innovation project vary from starting the project to decisions about the 

production process. The four marketing decisions in this innovation project are about 

the business model, the market segmentation and the marketing plan. In this project 

three organizations decisions are identified. The organizations decisions are about the 

composition of the project group, the founding of a new firm and the structure and 

responsibilities of the commercial organization. Finally, three innovation design 

decisions are distinguished in this case: the design of the modular housing concept, 

improvements in the reinforcement and the design of an additional type of the housing 

concept.  

Seven of the 15 decisions are made by making use of a cooperative decision model. 

This model is used for all the four categories of decisions, vary from the design of the 

innovation to the founding of a new firm. The non-cooperative model is in total four 

times used and is used in decisions about the start of the project, the execution of the 

pilot project and decisions about the commercialization of the innovation. For the 

remaining four decision processes a consultative decision model is used. The decisions 



for which this model is used are about the improvements in the design and the 

production process, the development of an additional type of the innovation and the 

development of a new product location.  

 

Decision Decision making 

# Description Category* 
Decision 

makers 
Form Decision model 

3.01 Start of the innovation project OPM 3 Isolation Non-cooperative 

3.02 Design of the innovation INNO 4 Collaboration Cooperative 

3.03 
Design of the production 

process 
OPM 4 Collaboration Cooperative 

3.04 Design of the business model MAR 4 Collaboration Cooperative 

3.05 Determination of the market MAR 4 Collaboration Cooperative 

3.06 Execution of pilot project OPM 5 Isolation Non-cooperative 

3.07 
Development of new 

production location 
OPM 1 Collaboration Consultative 

3.08 Founding of new firm ORG 2 Collaboration Cooperative 

3.09 
Improvement in the 

production process 
OPM 1 Collaboration Consultative 

3.10 Improvement in the design  INNO 1 Collaboration Consultative 

3.11 
Determination of commercial 

organization 
ORG 3 Isolation Non-cooperative 

3.12 
Determination of marketing 

plan 
MAR 3 Isolation Non-cooperative 

3.13 
Adjustments in commercial 

organization 
ORG 3 Collaboration Cooperative 

3.14 
Development of additional 

type of the innovation 
INNO 1 Collaboration Consultative 

3.15 
Determination of new market 

segments 
MAR 3 Collaboration Cooperative 

 
* INNO,  Innovation design; MAR,  Marketing; ORG,  Organization; OPM,  Operations management; 

Table 4. Decision making in the identified decision processes of Case 3 

 

4.2 CROSS CASE ANALYSIS 

In the cross-case analysis the three cases are analysed on two levels: a decision level 

and a project level. In the analysis on a decision level similar decisions are analysed and 

compared on the decision making to distinguish differences and similarities. On a 

project level the cases are compared on the number of decision categories and 

corresponding decision models. 

4.2.1 DECISION LEVEL.  

On a decision level we distinguish 10 clusters of similar decisions. In some clusters only 

two cases are represented, but in the majority of the clusters all three cases are 

represented. In Table 5 the clusters of decisions are shown. For the decision categories  



 

Decision context Decision making 

Category

* 
Cluster # 

Innovation 

type 

Decision 

makers 
Form Decision model 

INNO 

Design of the 

innovation 

1.06 Exploitative 4 Collaboration Cooperative 

2.03 Exploitative 3 Isolation Non-cooperative 

3.02 Explorative 4 Collaboration Cooperative 

Improved design 

of the innovation 

1.08 Exploitative 3 Collaboration Cooperative 

2.08 Exploitative 2 Collaboration Cooperative 

3.14 Explorative 1 Collaboration Consultative 

Improvements in 

the design 

1.10 Exploitative 1 Collaboration Consultative 

2.09 Exploitative 1 Collaboration Consultative 

2.10 Exploitative 2 Collaboration Cooperative 

3.10 Explorative 1 Collaboration Consultative 

MAR 

Design of the 

business model 

1.03 Exploitative 1 Isolation Unilateral 

2.06 Exploitative 1 Collaboration Consultative 

3.04 Explorative 4 Collaboration Cooperative 

Determination of 

the market 

1.04 Exploitative 1 Isolation Unilateral 

2.04 Exploitative 3 Collaboration Cooperative 

3.05 Explorative 4 Collaboration Cooperative 

Determination of 

new market 

segments 

1.11 Exploitative 1 Isolation Unilateral 

2.12 Exploitative 1 Isolation Unilateral 

3.15 Explorative 3 Collaboration Cooperative 

ORG 

Collaboration 

with other 

firm(s) 

1.05 Exploitative 2 Isolation Non-cooperative 

1.07 Exploitative 2 Isolation Non-cooperative 

2.07 Exploitative 2 Isolation Non-cooperative 

Founding of new 

firm 

2.05 Exploitative 2 Isolation Non-cooperative 

3.08 Explorative 2 Collaboration Cooperative 

OPM 

Start of 

innovation 

project 

1.01 Exploitative 3 Isolation Non-cooperative 

2.01 Exploitative 3 Isolation Non-cooperative 

3.01 Explorative 3 Isolation Non-cooperative 

Design of 

production 

process 

1.09 Exploitative 2 Collaboration Cooperative 

3.03 Explorative 4 Collaboration Cooperative 

 
* INNO,  Innovation design; MAR,  Marketing; ORG,  Organization; OPM,  Operations management; 

 

Table 5. Clusters of decision process among the three cases. 

innovation design and marketing both three clusters are identified, while for the 

decision categories organizations and operations management two clusters of decisions 

are identified.  

The cluster ‘innovation design’ includes decisions about the design of the innovation, 

the improved design of the innovation and improvements in the design. In the decision 

about the innovation design in all cases multiple decision makers are involved, but in 

Case 2 the decision is made in an isolated form, while in the cases Case 1 and Case 3 a 

collaborative form of decision making is used. In the decisions about an improved 

design of the innovation in all the three cases a collaborative form of decision making is 

used, but in the exploitative cases Case 1 and Case 2 multiple decision makers are 

involved, while in the explorative Case 3 one decision maker was involved and a 

consultative decision model was used. Regarding improvements in the design all the 

decisions show cooperative behaviour. Only in one decision process two decision 



makers are involved. In the other decision processes only a single decision maker is 

involved, but these decision makers are advised by others.  

The decisions in the cluster ‘marketing’ are about the business model, the determination 

of the market and determination of new market segments. The decisions about the 

business models in Case 1 and Case 2 are made by a single decision maker, although in 

Case 2 the decision maker was consulted in the decision making. In Case 3 the business 

model was designed by using a cooperative decision model. The market in Case 1 was 

determined by making use of an unilateral decision model, while in the other two cases 

a cooperative decision model was used. In the determination of new market segments in 

the exploitative cases Case 1 and Case 2 an unilateral decision model was used, while in 

the explorative Case 3 a cooperative decision model was used.  

In the cluster “organizations” we distinguish the decisions about the collaboration with 

other firms and the founding of a new firm. Decisions about collaboration were only 

distinguish in the exploitative innovation projects. In all the three decision processes a 

non-cooperative decision model was used. The founding of a new firm occurred in both 

Case 2 and Case 3. The difference between the two cases is that in Case 2 the non-

cooperative decision model was used, while in Case 3 the decision was made by making 

use of the cooperative decision model. 

The cluster ‘operations management’ includes the decisions regarding the start the 

innovation project and the design of the production process. In all the three cases the 

start of the innovation project is characterized by the use of a non-cooperative decision 

model. The design of the production process, which was only distinguished in Case 2 

and Case 3, a cooperative decision model was used.  

4.2.2 PROJECT LEVEL.  

On a project level the cases are analysed by comparing the decision categories and the 

decision models per case.  In Figure 3 the decision models that are used for the four 

different decision categories in the three cases are shown. 

The numbers of decisions about the innovation design are in the exploitative innovation 

projects, i.e. Case 1 and Case 2, slightly higher than in Case 3, which is the explorative 

innovation project. Further, in none of the cases an unilateral model is used, which 

indicates that in each decision process multiple parties were involved, either as decision 

maker or as a consultative party. Only in one decision a non-cooperative model is used, 

which indicates that the other decisions are made in collaboration.    

In the number of marketing decisions in the three cases there are only small differences, 

but regarding the used decision models there are significant differences between the 

exploitative and explorative innovation projects. In Case 1 all decisions about marketing 

are made by an unilateral decision model, and in Case 2 four of the five marketing 

decisions are made by a single decision makers, either by using an unilateral decision 

model or in a consultative setting. This in contrast with Case 3 in which three of the 

four decisions are made by making use of a cooperative decision model and the fourth 

decision is made with a non-cooperative decision model. 

 



 

Figure 3. Decision models for the four decision categories in the three cases. 

The organization decisions are almost equal in number, but in the use of decision 

models there is a difference noticeable . In the exploitative cases the organizations 

decisions are made in a non-cooperative setting, while in Case 3 two decisions are made 

with a cooperative decision model and one decision was made by making use of a non-

cooperative decision model, similar to the two exploitative innovation projects. 

There is a large difference between the number of operations management decision in 

the exploitative and explorative innovation projects. In Case 1 and Case 2 respectively 

two and one operations management decisions are made, while in Case 3 five decisions 

of this category are distinguished. Also regarding the used decision models a difference 

is noticeable. In Case 1 and Case 2 the decisions are made with multiple decision 

makers, whereas in Case 3 two decisions are made in a consultative setting. 

 Overall there is a difference in the number of decisions between the three cases, vary 

from 11 decisions to 15 decisions; this is however a small difference. The larger 

differences is regarding the used decision models. A remarkable aspect is that in Case 3 

no unilateral decision model is used, which indicates that in all decisions multiple 

decision makers were involved or parties act as consultants. Further, in Case 3 in a 

majority of the decisions the form is decision making, while in Case 1 and Case 2 the 

decisions that are made in isolation and collaboration are almost equal. Because there is 

no significant difference in the decision models with multiple and single decision 

makers, this difference is translated in the utilization of unilateral and consultative 

decision models in the three cases.   



5. DISCUSSION 

In the previous sections the theory about decision making in innovation projects is 

discussed and the analyses of the three cases are presented. This section proceeds the 

development of propositions regarding the distributions of decisions and the associated 

decision making, based on the literature and the results of the analyses.  

Innovation projects can be classified as explorative or exploitative based the activities 

that are conducted in the project (Lavie & Rosenkopf, 2006; March, 1991). Exploitative 

innovation projects are characterized by processes as refinement, selection and 

improvement, whereas explorative innovation projects include activities as searching, 

experimenting and discovering. The activities in exploitative innovation projects are 

mainly focused on the development of the innovation, while in explorative innovation 

projects attention is also paid to the project context. These statements are supported by 

the collected data that show that in the exploitative cases the decisions are mainly about 

the design and the marketing of the innovation, while in the explorative case the 

different decision categories are more in equilibrium. This leads to the following 

proposition.  

P1: The innovativeness of an innovation project determines the distribution of 

decision categories in the innovation project.  

Explorative innovation projects are about developing new products and technologies 

through the use of pursuing, acquiring and developing new knowledge (March, 1991). 

Due to the unexpected nature of the project the returns of this type of innovation project 

are highly uncertain and variable. The high degree of uncertainty and complexity in the 

activities leads to cooperative behaviour among the firms in the project which is shown 

in the way of decision making. Firms in explorative innovation project declare 

themselves willing to complement each other and to share the risks of the project by 

making the decisions in the project in collaboration. We propose that an explorative 

innovation projects requests a cooperative form of decision making: 

P2: Decisions in explorative innovation project are positively associated with 

decision making in collaboration. 

The focus in exploitative innovation projects is on the improvement and further 

development of  products with existing knowledge. (Lavie & Rosenkopf, 2006; March, 

1991). The activities of exploitative innovation project are often incorporated in the 

firms’ activities. Thereby the firms make decisions about the context, i.e. organizations 

and operations management decisions, from their own point of view, without 

considering or to a small extent the interests of other involved parties. Decision makers 

therefore are devoted to make decisions about the context in isolation.  This leads to the 

following proposition: 

P3: Decisions about the context of exploitative innovation project are positively 

associated with decision making in isolation. 

6. CONTRIBUTION, IMPLICATIONS AND LIMITATIONS 

6.1 THEORETICAL CONTRIBUTION 

The findings of this study contribute to the research on decision making in innovation 

projects (Hauser et al., 2006; McNally & Schmidt, 2011). The study has produced the 

following research results that contribute to the research on decision making in the field 

of innovation management.  



First, the level of analysis in this study is the decision level instead of the project level. 

With this level of analysis it is possible to elaborate on the review of Krishnan and 

Ulrich (2001) through the identification of various categories of decisions in explorative 

and exploitative innovation projects and to distinguish a pattern in the decision making 

for different decisions categories.. 

Second, the dichotomy of exploration and exploitation is used to make a distinction 

between the studied innovation projects and the associated decisions. The study shows 

differences in the distributions of decisions between explorative and exploitative 

innovation projects. In exploitative innovation projects there are more project related 

decisions, while the context and project related decisions in explorative innovation 

projects are in equilibrium. 

Third, the study shows that in the decision making of the decisions different decisions 

models are used. In the study models decisions models were distinguished and the use 

of decision models differ per type of innovation project. In the explorative innovation 

project a majority of the decisions is made in a cooperative setting, while in the 

exploitative innovation project the collaborative and isolated form of decision making 

are in equilibrium. 

Fourth, particular decision categories in explorative and exploitative innovation projects 

require specific decision models. For context related decisions, i.e. organizations and 

operations management decisions,  in explorative innovation projects in the majority of 

the decisions the cooperative form of decision making is used, while for the same 

decision categories in the exploitative innovation projects the decisions are made in 

isolation. In the decision making in project related decisions, i.e. innovation design and 

marketing, both types of innovation projects show collaborative behaviour, although the 

contribution of collaborative decision models is higher in the explorative innovation 

project. 

6.2 MANAGERIAL IMPLICATIONS 

The literature and the cases also lead to several managerial implications.  First, the 

findings show that explorative and exploitative innovation projects require different 

forms of decision making in decisions about the context. In explorative innovation 

projects a collaborative approach is noticed, whereas in exploitative innovation projects 

the decisions related to the context are mainly made in isolation. Decision makers in 

exploitative innovation project have a tendency to make the decisions from their own 

perspective. With this mind it is valuable for decision makers to know that decision 

makers of other firms use the same approach, because the decision maker can take the 

expected actions of others into consideration. 

Second, the results show that decision makers in an explorative innovation project tend 

to use the cooperative and consultative decision model in decisions related to the 

context. This indicates that decision makers are willing to gear their needs about the 

organization and operations in the project to each other. The decision makers 

understand that they have shared interests and that it is necessary in explorative 

innovation projects to discuss their needs, because this type of innovation project 

require an approach that is not always in line with the standard activities.  

Third, in both exploitative and explorative innovation projects the cooperative and 

consultative decision models are used in decisions about the design of the innovation. 

The cooperative decision model is mainly used in decisions about the architecture of the 

innovation, while decisions about improvements of the innovation are made by using 



the consultative decision model. This shows that designing an innovation is a collective 

achievement and that improvements are made after advise was obtained. It further 

indicates that decision makers are willing to invest time to discuss alternative views on 

the decision with others, which should ultimately result in a better decision. 

6.3 LIMITATIONS AND FUTURE RESEARCH DIRECTIONS 

This research has several limitations. First, more additional data is necessary, since the 

data in this study is based on cases within one firm. To enhance the external validity of 

the research more cases in different firms have to be studied to be able to generalize the 

research results about the decisions and decision models in explorative and exploitative 

innovation projects. 

Second, in this study only successful cases are used. The cases in this study are 

successful implemented and commercialized. Future research could include 

unsuccessful innovation projects to figure out if the decision making in successful 

projects differ from decision making in unsuccessful projects. Unsuccessful innovation 

projects may be projects that not became a commercial success, but also projects that 

were terminated in an earlier stage of the innovation process. 

Third,  the data about the decisions is obtained through interviews with involved 

employees after the projects were completed. For future research it is suggested to use a 

longitudinal approach. With this approach the researcher does not rely simply on the 

memories of respondents and it is possible to observe the decision making during its 

execution. 

7. CONCLUSION 

Previous studies showed that decision making has a significant effect on performance 

(Atuahene-Gima & Li, 2004; Eisenhardt, 1989b). However, most empirical research on 

decision making in innovation management is limited to decision outcomes or decision 

making on a portfolio level (Chao & Kavadias, 2008; Cooper, 1990). This study is 

focused on the decision making of various decisions in innovation projects. 

The study shows that explorative and exploitative innovation projects, in which multiple 

firms are involved. differ in the made decisions and the associated decision models. 

Based on the literature four types of decision models were identified: unilateral, 

consultative, non-cooperative and cooperative. The findings of the case study illustrates 

that in an explorative innovation project the consultative and cooperative decision 

models have the upper hand, while in an exploitative innovation project the distribution 

of decision making in an isolated form and in a collaborative form are in balance.  

This study provides a first step to examine decision making within innovation projects 

(Hauser et al., 2006; McNally & Schmidt, 2011).The proposed framework of decision 

models can be applied in future research to provide more insight in the decision making 

of various types of innovation projects in different industries. The study further offers 

practical implications with respect to the underlying idea of decision making in 

explorative and exploitative innovation projects. Nevertheless, more research is 

necessary to improve the understanding of decision making in innovation projects  
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9. APPENDIX A – INTERVIEW FRAMEWORK  

 

Respondents name 

Respondents function 

 Date, time 

 Location 

 

· Role of respondent in the innovation project 

· Description of innovation project 

· Type of innovation project 

· Identified decisions in innovation project 

o Description of decisions 

o Decision category 

o Timing in innovation project 

o Decision processes of identified decisions  

 Identification 

 Development 

 Selection 

 Implementation 

· Type of decision model 

o Involved decision makers 

o Form of decision making 

 


