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Prologue  

 
 

One of the most famous allegories and forceful stories Plato told is the allegory of the Cave. The story was 

intended to compare the effect of knowledge and the lack of it on our nature. In Plato’s 7th book ‘’the 

republic’’, Plato describes a group of people who live imprisoned in a cave. They always lived there and do 

not know anything about the outside world. There is no natural light in the cave and the walls are tempering 

dark. All the inhabitants can see comes from the shadows thrown upon a wall by the light of a fire. The 

inhabitants get fascinated by the reflection of animals, plants and people. Moreover, they assume that these 

shadows are real and, if you pay a lot of attention to them, you will understand and succeed in life. They 

chat about the shadows enthusiastically and take great pride in their sophistication and wisdom. However, 

they do not realize that they are looking at shadows. One day, quite by chance someone discovers a way out 

of the cave. At first, he is simply overwhelmed. He is dazzled by the brilliant sunshine in which everything 

is for the first time properly illuminated. Gradually, his eyes adjust and he encounters the true forms of all 

those things which he had formally known as shadows. He sees actual flowers, the colours of animals, and 

the nuisances in the barks of a trees. He observes stars in the sky and grasps the sublime nature of the 

universe. As Plato claimed: ‘’Previously he had been looking merely at phantoms. Now he is nearer to the 

true nature of being’’. Out of compassion this newly enlightened man decides to leave the sunlit upper world 

and makes its way back into the cave to help his companions who still might hold in confusion and error. 

Because he is used to the light in the upper world, he can hardly see anything in the cave. He stumbles along 

the wet corridors and gets confused. To the others, he seems totally unimpressive. He, in turn, is unimpressed 

by them and exists on explaining what the sun is and what a real tree is like. The inhabitants of the cave first 

become sarcastic, afterwards very angry and eventually plot to kill him. According to Plato, all of us spend 

the biggest part of our life in the shadow. Many of the things we get excited by are infinitely less real than 

that we suppose. They are phantoms projected by our culture onto the wall of our fragile minds. The story 

of the cave is an allegory about differences in reality. If, like the man in Plato’s story, someone blindly tells 

the others to be wrong without creating understanding first, the person will get nowhere but endangers its 

life or career. Plato argues that a reality difference can only be solved using the so-called Socratic Method. 

In this method, nobody lectures, preaches, or forces someone to do anything. You just start with a general 

theorem. Confess all that is not exactly known about what somebody would do or what is the truth. You then 

get the other person to say what they think and gradually you search for the answers together. With time and 

commitment, people can eventually come to reason and detect an error in their own reasoning. Plato 

emphasizes that you should never teach anyone with the feeling they are stupid, even if they were in the 

beginning. Plato’s lesson can be of major value for companies nowadays. The differences in reality amongst 

people might be of major importance to create innovations which break phantoms. However, the truth is that 

realities are not always listened to, accepted and used optimally due to the companies micro-environmental 

settings, i.e. culture, processes & systems. This research theorizes in which situations the use of reality 

differences is beneficial and/or detrimental for a company’s innovation apparatus.
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Executive summary 

The importance of managing the front-end of 

innovation (FEI) for successful new product 

development (NPD) and future competitiveness of a 

company is well understood by both scholars and 

practitioners (Cooper & Kleinschmidt, 1987; Henard & 

Szymansky, 2001; Kim & Willemon, 2002b; 

Evanschitzky et al. 2012). Multiple scholars argue that 

proficient execution of FEI is affected by the way 

fuzziness is managed (Smith & Reinertsen, 1992; Doll & 

Zhang, 2001; Kim & Wilemon, 2002b; Chang et al., 

2007). Chang et al. (2007) identified four dimensions of 

fuzziness in the FEI: uncertainty, equivocality, 

complexity, and variability. Equivocality is the diversity 

of interpretations amongst individuals in groups and/ or 

society (Chang et al., 2007). Despite the dimensions 

uncertainty, complexity, and variability are research 

more extensively than equivocality, managers indicate 

equivocality to be a bigger managerial problem (Lewis, 

2000; Frishammer et al., 2011). This due to insufficient 

research on equivocality’s consequences in the FEI. 

Qualitative research indicated contractionary 

consequences of equivocality (Neil & Rose, 2007). 

According to some scholars, equivocality results in 

beneficial consequences, such as enhancing creativity 

and detecting prediction errors (Fiol, 1994; Weick, 1995; 

Zack, 2001; Flemming, 2011), while others indicate 

detrimental consequences, such as discussions, shrink of 

motivation, hostility amongst NPD-team members, and 

commitment to sabotage and/or delay the NPD-process 

(Daft et al., 1987; Cooper & Kleinschmidt 1999, Cronin 

& Weingart, 2007; Frishammer et al., 2011). 

As multiple scholars imply the consequences to impact 

the NPD-performance, it is critical for the management 

of the FEI to get a better understanding of the 

manifestation of the beneficial and detrimental 

consequences of equivocality.  

Since scholars argue the consequences of equivocality 

to be managerially adjustable – by adjusting the 

controllable organisational conditions – however to date 

no research has examined how the controllable 

organisational conditions are related to the beneficial and 

detrimental consequences of equivocality, the following 

research question is answered in this research:  

How are the controllable organisational conditions 

related to the beneficial and detrimental consequences 

of equivocality in the FEI? 

To answer the research question, a constructivism 

grounded theory approach is used. Propositions are made 

and a conceptual model is developed based on qualitative 

research – in which interviews are the main data source.  

In total 16 semi-structured interviewees are executed in 

six different companies in which 12 NPD-projects are 

discussed during the interviewees. 

All the consequences of equivocality mentioned in 

literature are reported by the respondents. Some NPD-

teams reported the beneficial consequences in general 

while other NPD-teams reported the detrimental 

consequences in general or a combination of both. This 

research indicates whether the detrimental or beneficial 

consequences occur in the FEI depends on the level of 

equivocality, the type of learning mechanism in the 

NPD-team (e.g. single-loop learning or double-loop 

learning), and the level of mutual understanding. This 

research emphasizes the level of equivocality to be 

positively related to both the beneficial and detrimental 

consequences. In addition, the outcomes indicate the 

level of equivocality to be negatively related to the level 

of mutual understanding – defined as the level of 

sympathetic awareness and/or tolerance of people about 

other people’s interpretations, feeling, and actioning. 

This relationship is indicated to be strengthened by the 

presence of single-loop learning and weakened by the 

presence of double-loop learning. In turn, the level of 

mutual understanding is indicated to be positively related 
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to beneficial consequences and to be negatively related 

to the detrimental consequences of equivocality. Hence, 

in addition to a direct relation the between the level of 

equivocality and its consequences, the outcomes imply 

the level of mutual understanding to be a mediator 

between the level of equivocality and the consequences 

of equivocality. In addition, this research indicates the 

type of learning mechanism to be a moderator between 

the level of equivocality and the level of mutual 

understanding. The above described relationships imply 

that the beneficial consequences cannot be fully utilized 

while the detrimental consequences of equivocality are 

fully eliminated at the same time, and vice versa.  

This research gives some the first insights on how 

controllable organisational conditions are related to the 

beneficial and detrimental consequences of equivocality 

and therefore gives a first indication of how managers 

can adjust the consequences of equivocality. Despite 

further tests are required, this research indicates 

equivocality’s consequences to be managerially 

adjustable through adjusting the level of equivocality at 

the start of a NPD-project and the type of learning 

mechanism.  

The outcomes express that the level of equivocality 

depends on the diversity in knowledge elements amongst 

NPD-team members, whereas the level of equivocality 

increases when the diversity in one of the knowledge 

element amongst NPD-team members increases.  

In addition, the outcomes imply that the type of 

learning mechanism depends on the NPD-culture, NPD-

team composition, and the NPD-process design. The 

outcomes imply a participative culture is present in 

double-loop learning situations while a conventional 

culture is present in a single-loop learning situation.  In 

addition, the outcomes imply learning-oriented NDP-

team members to be present in double-loop learning 

situations while performance-oriented people to be 

present in single-loop learning situations. Finally, the 

NPD-process design of double-loop situations included 

an additional cognitive creativity phase – the reflection 

phase – in which no diverging and converging activities 

are executed while single-loop learning situations did not 

include this additional phase.  

This research implies that when the level of 

equivocality is high or medium, single-loop learning 

situations should be avoided as the detrimental 

consequences of equivocality are dominant in those 

situations. 

This research has theoretical contribution as scholars 

get a first indication of how the controllable 

organisational conditions are related to the beneficial and 

detrimental consequences of equivocality. The insights 

created to contribute to equivocality theory, 

communication theory, learning theory, psychology 

literature, and NPD-literature. The insights might enable 

scholars to design (quantitative) frameworks that help 

practitioners to manage equivocality proactively during 

the FEI. Furthermore, by answering the research 

question, new questions have arisen which scholars can 

research to improve the management of equivocality 

further.  

Additionally, this research has a practical contribution 

since the gained knowledge gives some first indications 

to proactively adjust the controllable organisational 

conditions to utilize the desired consequences of 

equivocality while eliminating the non-desired 

consequences of equivocality in the light of their strategy 

throughout the FEI.  

Although this research gives some valuable first 

insights, further research is required to validate the 

findings qualitatively and quantitatively. Additionally, 

further research is required to get an improved 

understanding of how controllable organisational 

conditions are related to the beneficial and detrimental 

consequences of equivocality as this research gives only 

some first insights.
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Introduction 

The importance of managing the front-end of innovation 

(FEI) for successful new product development (NPD) and 

future competitiveness of a company is well understood by 

both scholars and practitioners (Cooper & Kleinschmidt, 

1987; Henard & Szymansky, 2001; Kim & Willemon, 

2002b; Evanschitzky et al. 2012). This is not surprising as 

the FEI defines the content, tasks, timing, and costs of the 

entire NPD projects (Eling et al., 2014) as well as the 

future market focus of an organisation (Drucker, 1985).  

Multiple scholars argue that proficient execution of FEI 

activities is affected by the way fuzziness is managed 

(Smith & Reinertsen, 1992; Doll & Zhang, 2001; Kim & 

Wilemon, 2002b; Chang et al., 2007). Chang et al. (2007) 

identified four dimensions of fuzziness in the FEI: 

uncertainty, equivocality, complexity, and variability. 

Uncertainty is defined as the absence of information and 

knowledge (Duncan, 1972; Doll & Zhang, 2001). 

Equivocality is the diversity of interpretations amongst 

individuals in groups and/or societies (Daft et al., 1988; 

Doll & Zhang, 2001). Complexity refers to the range of 

differences and the amount of interdependence in the 

means, goals, and causal relations (Carlile, 2002; Chang et 

al., 2007). Finally, variability is identified as the rate of 

change and intensity of change throughout the FEI (Tung, 

1979; Dess & Keats, 1987; Chang et al., 2007).  

Managing fuzziness is indicated as a characteristic (Smit 

& Reinertsen, 1997; Chang et al., 2007; Frishammar, 

2011), main objective (Drucker, 1985; Cooper, 1988; 

Verworn, 2009; Frishammar et al., 2011) and the biggest 

challenge during the FEI process (Chang et al., 2007; 

Frishammar et al., 2011; Stevens, 2014; Eriksson et al., 

2016). Therefore, proficient management of the fuzziness 

is essential. Despite the importance, practitioners still 

struggle to manage fuzziness (Chang et al. 2007; Eling & 

Cankurtaran, 2019).  

Extant scholarship on the FEI has devoted ample 

attention to two of the fuzziness dismissions: uncertainty 

and complexity (e.g. Stockstrom & Herstatt, 2008; 

Tatikonda & Rosenthal, 2000). Qualitative research 

indicated equivocality to be equally important to the 

success of NPD (Doll & Zhang, 2001; Frishammar et al., 

2011) as well as a defining characteristic of the FEI (Kim 

& Wilemon, 2002a; Florén & Frishammar, 2012; 

Frishammar et al., 2011). Nevertheless, scholarly attention 

to its essence, manifestation and consequences during the 

FEI is lacking (Lewis, 2000; Frishammar et al., 2011; 

Erikson et al., 2016). This while managers implied 

equivocality as a bigger managerial problem than the other 

more researched fuzziness dimensions in the FEI (Daft et 

al., 1986; Lewis, 2000; Frishammer et al., 2011). This is 

found to be, amongst other things, due to insufficient 

research on equivocality’s consequences in the FEI 

(Lewis, 2000; Neil & Rose, 2007). Hence, enhanced 

knowledge in this area is required.  

Scholars agree on the fact that equivocality impacts the 

FEI performance. However, qualitative research indicated 

contractionary consequences of equivocality (Neil & 

Rose, 2007). According to some, equivocality results in 

beneficial consequences, such as: enhancing creativity and 

detecting prediction errors (Fiol, 1994; Weick, 1995; 

Zack, 2001; Flemming, 2011), while others indicate 

detrimental consequences, such as discussions, shrink of 

motivation, hostility amongst NPD-team members, and 

commitment to sabotage and/or delay the NPD-process 

(Daft et al., 1987; Cooper & Kleinschmidt 1999, Cronin & 

Weingart, 2007; Frishammer et al., 2011). It is critical for 

the management of the FEI to get a better understanding of 

the manifestation of the beneficial and detrimental 

consequences of equivocality.  

As Drucker (1984) argued, managing is the adjustment 

of controllable organisational conditions, such as culture, 

team composition, and process structure, in order to 

improve the performance in a given meso- and macro 

environment. Although consequences of equivocality are 

described in literature, to date no research has examined 
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how the controllable organisational conditions are related 

to the beneficial and detrimental consequences of 

equivocality. As a result, managers are not empowered to 

proactively adjust the controllable organisational 

conditions to utilize the desired consequences of 

equivocality while eliminating the non-desired ones. 

Hence, managers are not empowered to optimize the FEI 

performance fully in the light of equivocality.  

The aim of this research is to develop a conceptual model 

to theorize how the controllable organisational conditions 

are related to the beneficial and detrimental consequences 

of equivocality in the FEI. Hence, the main research 

question is:  

How are the controllable organisational conditions 

related to the beneficial and detrimental consequences of 

equivocality in the FEI? 

This research has theoretical contribution as it gives 

scholars a first indication of how the controllable 

organisational conditions are related to the beneficial and 

detrimental consequences of equivocality. This might 

enables scholars to design (quantitative) frameworks that 

help practitioners to manage equivocality proactively 

during the FEI. Furthermore, by answering the research 

question, new questions have arisen which scholars can 

research to improve the management of equivocality 

further.  

Additionally, this research has a practical contribution 

since the gained knowledge gives some first indications to 

proactively adjust the controllable organisational 

conditions to utilize the desired consequences of 

equivocality while eliminating the non-desired 

consequences of equivocality in the light of their strategy 

throughout the FEI.  

To answer the research question, a constructivism 

grounded theory approach has been used. Propositions are 

made and a conceptual model is developed based on 

qualitative research – in which semi-structured interviews 

are the main data source.  

Theoretical Background 

2.1 Controllable organisational conditions 

The school of management focuses on the alignment of 

controllable organisational conditions with the 

environment to obtain optimal economic performance 

(Drucker, 1966). Controllable organisational conditions 

are defined as the organisational dimensions within the 

power of the executives to adjust, influence, and compose 

(Drucker, 1985). For example, organisational culture, 

resource composition, organisational structure, and 

process design. The setting of those conditions impacts the 

NPD performance (Leonard-Barton, 1992). NPD literature 

is concerned with optimizing the NPD-performance by 

optimizing the controllable organisational conditions 

(Drucker, 1985; Leonard, 1992). This is also the purpose 

of this research. However, this research focuses on the 

front-end of innovation (FEI) only.   

 

2.2 The front-end of innovation context  

The FEI encompasses the pre-development period in an 

NPD-project (Gassman & Schweitzer, 2014). The FEI 

begins when an opportunity is first considered worthy for 

further ideation, exploration, and assessment and ends 

when a firm decides to invest in the idea, commits 

significant resources to its development, launches or stops 

the project (Kim & Wilemon, 2002b). Although the 

categorization of the FEI activities amongst scholars varies 

(e.g. Cooper & Klein, 1986; Koen et al., 2002; Kim & 

Wilemon, 2002b, Gassman & Schweitzer, 2014), in this 

research the activities are categorized based on the three 

steps of classic creativity: (i) problem definition, including 

consisting of market and technology analysis and 

opportunity identification activities, (ii) idea generation, 

including further information gathering, analysis, idea and 

solution generation and idea selection activities, and (iii) 

concept development, including the refining of the idea 

into a concrete new product concept, planning of the NPD-
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project and development of new product business case 

(Eling et al., 2014).  

Within this process, classic theory distinguishes two 

types of cognitive activities, i.e. diverging and converging, 

during each FEI activity (Ambile, 1983). From the 

problem phase to the concept development phase, 

continuous cycling between diverging and converging is 

present in the environment of the NPD-team (Buijs, 1984). 

During this process, NPD-team members continuously 

alternate generation and evaluation decisions (Eling et al., 

2014). In addition to the diverging and converging phase, 

a third phase is present, namely: the continuation phase. In 

this phase, gate-decision makers decide whether funding 

continues or stops (Cooper & Kleinschmidt, 1988). See 

Figure 2.1 for the FEI-process.  

From a creativity perspective, the objective of the FEI is 

the generation of a creative (i.e. meaningful and novel) 

product concept (Ambile, 1983; Dahan & Hauser, 2001; 

Eling et al., 2014). From an economic viewpoint, the 

objective of the FEI is to create a product concept which 

can be launched in the market, meeting the firms’ return 

on investment requirements and/or strategic goals 

(Reinertsen, 1999). To measure the FEI performance, FEI 

effectiveness and efficiency are used as indicators 

(Reinertsen, 1994). FEI effectiveness is defined as the 

quantity and quality of concepts, with as indicators 

creativity – concepts that fit the market and strengthen the 

competitive position of the firm (Kock et al., 2015) – and 

prediction errors – e.g. false-positive and false-negative 

concepts (Reinertsen, 1999). FEI efficiency is defined as 

the resources and innovation time needed throughout the 

FEI-process (Kock et al., 2015).  

Developing a new product concept requires multiple 

knowledge disciplines, for example: technical, marketing, 

and financial (Drucker, 1985; Kim & Wilemon, 2002a). 

Besides, it requires multiple resources, such as capital and 

humans (Drucker, 1985; Reinertsen, 1999). As a result, 

new product concepts are generally not developed by an 

individual in isolation in organisations but require 

collaboration amongst multiple functions (Drucker, 1985; 

Fiol, 1985). Consequently, in this research, it is assumed 

that at least two or more people collaborate throughout the 

FEI. This is called the NPD-team. In this research, only the 

NPD-team environment is studied while the gate decisions 

makers environment is excluded – see Figure 2.1. 

 

2.3 Fuzziness in the FEI  

Initiated NPD-projects should focus on the future needs 

of customers while considering future technological 

development and competitive landscape (Drucker, 1985; 

Figure 2.1: The FEI process from a decision-making perspective based on the research of Eling et al., (2014), the FEI decision-
structure of Koen et al. (2000) and the classic creativity theory of Ambile (1983), and Brown (2006).  
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Leonard-Barton, 1992). Because these are rather difficult 

to predict and these depend on many (uncontrollable) 

environmental factors, the FEI process is often referred to 

as fuzzy (Koen et al., 2002; Gassman & Schweitzer, 2014). 

Multiple scholars argue that proficient execution of the 

FEI activities is affected by the way a NPD-team manage 

the fuzziness (Smith & Reinertsen, 1992; Doll & Zang, 

2001; Kim & Wilemon, 2002b; Chang et al., 2007).  

Due to the front-end fuzziness, managers struggle to 

manage and execute FEI activities in a proficient manner 

(Kim & Wilemon, 2002a; Chang et al., 2007; Stevens, 

2014). In order to relieve managers from this struggle, 

many scholars have developed managerial models to 

define, asses, and manage the fuzziness in the FEI (e.g. 

Dess & Beard, 1984; Doll & Zhang, 2001; Pich et al., 

2002; Kim & Wilemon, 2002a; Koufteros et al., 2005; 

Chang et al., 2007; Stevens, 2014). As a result, multiple 

dimensions of fuzziness are elaborated upon in different 

studies. Doll & Zang (2001) proposed two dimensions: 

uncertainty and equivocality. Kim & Wilemon (2002a) 

refer to front-end fuzziness in terms of both exogenous and 

endogenous uncertainties. Other scholars identify 

complexity and variability as additional dimensions (Pich 

et al., 2002; Chang et al., 2007). In this research, the 

categorization of Chang et al., (2007), i.e. uncertainty, 

variability, complexity, and equivocality is used as a 

starting point to define the front-end fuzziness.  

 

2.4 The essence of equivocality  

In literature, multiple definitions of equivocality have 

been used. Chang et al. (2007) define equivocality as the 

diversity of interpretations amongst individuals in groups. 

Daft & Lengel (1986 p.556) define equivocality as ‘’the 

extent to which multiple and conflicting interpretations of 

information exist amongst participants’’. Weick (1979) 

describes equivocality as a phenomenon that derives from 

diverse interpretations of individuals of the environmental 

information – exogenous or endogenous – when forming a 

reality by making sense of the context. 

In this research, the definition of Chang et al. (2007) is 

used,  because interpretations amongst people may differ 

while those interpretations are not necessarily conflicting 

(Koufteros et al., 2005)  – contradicting Daft & Lengel’s 

(1986) definition. In addition, in this research, 

equivocality is not defined as a subsequent of different 

interpretations – as Weick (1979) argues – but the 

manifestation of diverse interpretations itself.  

According to Activity Theory, the variation of 

interpretation derives from a diversity in the so-called 

knowledge elements, such as knowledge base, experience, 

history, personal traits, and cultural beliefs amongst 

individuals – see Figure 2.2 (Vygotsky, 1978; Nardi & 

Bonnie, 1995; Engestrom et al., 1999).  

Theoretically, this implies that two people with the exact 

same knowledge do interpret the incoming information 

similarly. It also implies that there is an increased 

probability that people with more diverse knowledge 

interpret unambiguous information differently. This 

statement is supported by McGue et al. (1984) in researching 

identical twins. As a result, incoming unambiguous 

information might be interpreted differently by people as 

knowledge differs. This might explain why some people 

Figure 2.2: The phenomenon of equivocality amongst individuals 
based on Daft & Macintosh (1981). 
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interpret information as valuable when others do not. 

Additionally, this might explain why people interpret a 

situation as an opportunity in the FEI while others do not. 

This conception is in line with the constructivism perspective, 

which states that interpretation is relative to someone’s 

knowledge and history (Delia, 2009).  
 

2.5 Equivocality in the FEI  

Because NPD-projects contain at least two individuals 

that collaborate – as stated in Chapter 2.2 – and scholars 

argue that at least one of the knowledge elements vary 

amongst NPD-team members (Engeström et al., 1999), the 

level of equivocality is assumed to never be zero 

throughout the FEI.   

In literature, it is argued that a decision taken by an 

individual and/or a team depends on their interpretation 

(Weick, 1979; Berthon et al., 2001). This explains why 

scholars argue that equivocality has an impact on the 

course of action, and therefore the FEI performance (e.g. 

Eisenberg, 1984; Neil & Rose, 2007; Frishammer et al., 

2011; Erikkson et al., 2016). Especially in the begin of the 

FEI, when the paper is totally blank, equivocality is 

believed to be of major influence on the course of action 

(Koufteros et al. 2002; Floren & Frishammer, 2012).  

 

2.6 Consequences of equivocality in the FEI 

The reason why scholars believe equivocality has a 

major impact on the FEI performance can be found in the 

consequences of equivocality (Neil & Rose, 2007). In 

literature, multiple consequences of equivocality are 

described. Although scholars generally agree that 

equivocality has an impact on the FEI performance 

(Frishammer et al., 2011), some scholars believe the 

consequences of equivocality are beneficial while others 

believe them to be detrimental.  

On the one hand, Flemming (2001) argues that diversity 

in interpretations might potentially result in more diverse 

proposed developed routes at the beginning of the idea 

generation. In addition, equivocality might stimulate 

NPD-teams to discuss their salient beliefs and 

interpretations, that in turn challenges the existing 

understanding of information and tasks from which better 

solutions are created (Daft & Macintosh, 1981; Eisenberg, 

1984; Nonaka, 1994; Barr, 1998; Koufteros et al., 2002). 

Finally, the NPD-team and/or individuals might detect 

prediction errors as a result of diverse interpretations, 

which might not have been detected when equivocality 

was not present (Fiol, 1995). Hence, the beneficial 

consequences of equivocality are mainly related to 

enhanced creativity and detection of prediction errors. 

Scholars argue both consequences to be positively related 

to the FEI effectiveness (Daft & Macintosh, 1981; 

Flemming, 2001; Neil & Rose, 2007). Although scholars 

argue these beneficial consequences of equivocality to 

exist, the effects have never been empirically tested in the 

FEI context.  

On the other hand, it is argued that equivocality might 

increase the likelihood of discussions – which cost time 

and resources – and might decrease individuals’ 

motivation, because people do not agree with each other 

(Daft & Lengel 1986; Weick, 1995; Frishammer et al., 

2011; Erikkson et al., 2016). Equivocality might restrain a 

NPD-team from forming a consensus of what needs to be 

developed in terms of selecting technologies, sequencing 

and coordinate innovation activities, and recombine 

technological components to obtain a coherent innovation 

effort (Daft & Macintosh, 1981; Barr, 1998). Equivocality 

might result in hostility amongst NPD-team members for 

instance, NPD-team members who are not willing to 

collaborate anymore (Mintzberg et al., 1979; Barr, 1998; 

Floren & Frishammer, 2012; Sjödin et al., 2016). In 

addition, equivocality might motivate NPD-team members 

to sabotage or delay the process, because they do not agree 

with the NPD-team’s course of action (Weick, 1979; 

Floren & Frishammer, 2012).  

Hence, detrimental consequences of equivocality 

described in literature are: (i) emerge of discussion, (ii) 
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shrink of motivation, (iii) hostility, and (iv) and delay 

and/or sabotage of the NPD-process. Scholars argue that 

these consequences are negatively related to the FEI 

efficiency (Daft & Lengel 1986; Barr, 1998; Frishammer 

et al., 2011; Floren & Frishammer, 2012; Sjödin et al., 

2016). Eriksson et al. (2016) empirically demonstrated 

that the emerge of discussion and the shrink of motivation 

is negatively related to the FEI efficiency. The other 

detrimental consequences are never empirically 

confirmed. Next to the negative impact on the FEI 

efficiency, scholars argue that the shirk of motivation, the 

occurrence of hostility, and people that are motivated to 

delay and/or sabotage of the process, have negative impact 

on the FEI effectiveness (Daft & Lengel 1986; Barr, 1998; 

Frishammer et al., 2011). This is due to the fact that in 

those situations people do not fully use their knowledge 

capacity to come up with creative ideas or detect 

prediction errors.  

A conceptual model of equivocality’s consequences is 

overviewed in Figure 2.3. This conceptual model is used 

as a starting point in this research.  

2.7 The level of equivocality  

As already mentioned in Chapter 2.4, the level of 

equivocality can vary. The level of equivocality is of 

importance because it is believed to impact equivocality’s 

consequences (Daft et al., 1981; Weick, 1995; Frishammer 

et al., 2011; Sjödin et al., 2016; Erikkson et al., 2016; 

Rizova et al., 2018). It is stated that the level of 

equivocality is positively related to the consequences of 

equivocality (Rizova et al., 2019). Generally, it is stated 

that a higher level of equivocality results in more 

detrimental consequences, such as discussions, shrink of 

motivation and hostility amongst people since 

collaboration amongst NPD-team members becomes 

harder due to their differences in interpretations 

(Koufteros et al., 2002; Carson et al., 2012). In addition, it 

is stated that a high level of equivocality might result in 

more creativity and detected prediction errors as there is a 

higher probability of a recombination of knowledge as a 

result of diverse interpretations (Fiol, 1995; Flemming, 

2001; Koufteros et al., 2002; Neil & Rose, 2007). 

Figure 2.3: Conceptual model of equivocality’s consequences in the FEI based on Daft and Macintosh (1981), Eisenberg (1984), Daft & Lengel 
(1986), Nonaka (1994), Weick (1995), Barr (1998), Flemming (2001), Frishammer et al. (2011), Floren & Frishammer (2012), and  Sjödin et 

al. (2016) 
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The level of equivocality is objective as well as 

subjective in nature because it depends on both human and 

contextual factors (Weick, 1995). As is often the case in 

‘people work’, humans may perceive the situation as 

subjective due to their experience, knowledge base, 

personal traits, cultural system and history (Weick, 1995; 

Engestrom et al., 1999). Additionally, the level of 

equivocality depends on objective factors as objective 

items are defined in the research of Daft & Macintosh 

(1981), Sjödin’s et al. (2016), and Rizova et al. (2018) – 

see Appendix II. Because the level of equivocality is both 

objective and subjective in nature, equivocality is viewed 

from a social constructivism epistemology perspective in 

this research. This implies that the level of equivocality is 

both individually and socially constructed. Therefore, 

equivocality and its consequences cannot be analysed on 

individual or group level only, because both are 

interrelated. Consequently, in this research, equivocality 

will be analysed on both individual and group level.  

 

2.8 The controllable organisational conditions and the 

consequences of equivocality  

Multiple scholars propose that whether the consequences 

of equivocality are beneficial or detrimental depends not 

only on the level of equivocality but also on the setting of 

the organisational conditions in which the NPD-team 

operates (Daft & Weick, 1984; Floren & Frishammer, 

2012; Rizova et al., 2016). Besides, multiple scholars 

argue that the consequences of equivocality are related to 

the setting of the controllable organisational conditions 

(Drucker, 1985; Brun & Saetre, 2009; Rizova et al., 2016) 

As a result, it is suggested by multiple scholars that 

managers may influence equivocality’s consequences in 

their advantage by adjusting the controllable 

organisational conditions proficient. However, no research 

is done to detect how the controllable organisational 

conditions are related to the beneficial and detrimental of 

equivocality in the FEI. Hence, managers are not 

empowered yet to utilize the beneficial consequences of 

equivocality while minimizing the detrimental 

consequences of equivocality (Croning & Weingart, 2007; 

Brun et al., 2009).  

Scholars argue that settings of organisational conditions 

enable a switching point between the beneficial and 

detrimental consequences. While some describe this 

switching point to be hard (Daft et al., 1987), others 

described it to be fuzzy (Carson et al., 2012). Moreover, 

some scholars argue that the detrimental consequences can 

be eliminated totally while the beneficial consequences are 

gained (Zack, 2001; Carlile, 2002), whereas other scholars 

state it is more nuanced (Fiol, 1995; Croning & Weingart, 

2007). These scholars believe that managers can increase 

the probability that beneficial consequences occur while 

detrimental consequences of equivocality are minimized 

(Eisenberg, 1984; Croning & Weingart, 2007).  

This research examines how the controllable 

organisational conditions are related to the beneficial and 

detrimental consequences of equivocality in the FEI. This 

research focuses only on the controllable organisational 

conditions influencing the relationship between the level 

of equivocality and the consequences of equivocality – see 

Figure 2.3. Hence, the relationship between the 

consequences and FEI performance (i.e. FEI effectiveness 

and efficiency) is outside the research framework.  

As a starting point, NPD-culture, NPD-team 

composition, and NPD-process design are taken as 

controllable organisational conditions which might 

influence the consequences of equivocality. Firstly, these 

are the main controllable organisational conditions in the 

FEI (Drucker, 1985). Secondly, NPD-culture and NPD-

team composition may affect the acceptance of 

individuals’ diverse interpretations (Weick, 1995; Cohen 

et al., 1990; Neil & Rose, 2007; Park, 2011) and how 

diverse interpretations are handled (Daft & Weick, 1984; 

Postrel, 2002; Cronin & Weingart, 2007; Park, 2011), 

which might impact the consequences of equivocality. In 
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addition, NPD-process design might influence how 

diverse interpretation are handled as handling requires 

time and the right cognitive processes (Buijs, 1984; Zack, 

2001; Park, 2011). 

 
Method 

Indicative research is executed with the aim of getting an 

improved understanding of how the controllable 

organisational conditions are related to the beneficial and 

detrimental consequences of equivocality in the FEI. To 

do so, a grounded theory approach is used to examine 

patterns suggesting potential relationships, using semi-

structured interviews as the main data source. Eventually, 

based on the combined patterns found in these interviews 

and theoretical sampling, propositions are made, and a 

conceptual model is constructed.  

 

3.1 The grounded theory approach 

The grounded theory methodology is used because it is 

appropriate when little is known about a phenomenon 

while the aim of this research is to produce or construct an 

explanatory theory about that phenomenon (Corbin & 

Strauss, 1990). Based on Chapter 2, it can be stated that 

the body of qualitative and quantitative research about 

equivocality’s consequences is relatively small. 

Additionally, the grounded theory approach is appropriate 

to use in psychological based research (Mills et al., 2006), 

like this.  

Generally, three distinct methodological genres can be 

distinguished in the grounded theory approach method: 

traditional, evolved and constructivist (Mills et al., 2006). 

Which one is most appropriate depends on the 

philosophical position of the researcher and the purpose of 

the research (Tie et al., 2018). In this research the 

constructivist grounded theory methodology is used, 

because the constructivism approach aligns best with the 

phenomenon of equivocality and its consequences as 

earlier mentioned in Chapter 2.6.  

The following grounded theory step-based process is 

used – see Figure 3.1, including five stages to eventually 

come up with a grounded theory: sampling, 

Figure 3.1: Grounded theory stages used in this research (Tie et al., 2018) 
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generation/collecting data, initial coding, intermediate 

coding and advance coding. These stages will be discussed 

in the following sections. As can be seen in Figure 3.1 the 

used grounded theory method is rather iterative and 

recursive. It is characterized by concurrent data collection 

and analysis – also called constant comparative analysis – 

while sampling relevant literature continuously (Ralph et 

al., 2015).  

 

3.2 The research population 

In this research inclusion and exclusion criteria are used 

in order to support the aim of the research, by minimizing 

external factors that could influence the relationship 

between the level of equivocality and the consequences of 

equivocality. The inclusion and exclusion criteria applied 

for the research population are overviewed in Table 3.1 

and will be discussed in this section. 

 

Inclusion criteria 

Because equivocality and its consequences might depend 

on the maturity of a company (Rizovo et al., 2016), only 

rather mature companies in terms of revenue are included 

– see inclusion criterion 1. Because the impact of diverse 

interpretations on the equivocality’s consequences 

depends on the industry (Bacon et al., 1985), the 

population is controlled for industry differences. Only 

technology-based industries are included in the population 

as interpretation differences amongst people have a 

relatively high impact on the course of action in those 

industries (Bacon et al., 1985). For this reason, it is likely 

that equivocality’s consequences can be studied better in 

those industries – see inclusion criterion 2. Because some 

scholars argue that the level of equivocality decreases 

throughout the FEI (Cyert et al., 1963; Sjödin et al., 2016), 

inclusion criterion 3 is set to control for the timing in the 

FEI. Inclusion criterion 4 is set to control for differences 

in company culture due to the difference in country culture 

(Trompenaars & Hampenden-Turner, 2012).  

Exclusion criteria 

Only five per cent of all NPD-projects are radical 

innovations (Garcia & Calantone, 2003). Given the sample 

size of this research (see below), radical innovation 

projects cannot be represented in a valid manner. 

Therefore, exclusion criterion A is set. Exclusion criterion 

B is set to exclude cognitive biases, such as rosy 

retrospection bias, to impact the interview results. Due to 

time constraints, only two or three NPD-team members of 

each NPD-team are interviewed. As a result, NPD-teams 

containing more than eight members cannot be researched 

in a valid manner on the group level (Corbin & Strauss, 

1990) – see criterion C. Companies with less than two 

NPD-projects a year are not indicated in this research as 

being innovative (Garcia & Calanton, 2002). Because the 

aim is research mature innovative companies, exclusion 

criterion D is set. As external executed NPD-projects are 

relatively complex in communication, and this might 

impact the consequences of equivocality, projects which 

are for more than 50% executed externally are excluded – 

see exclusion criteria E. 
 

Table 3.1: Inclusion and exclusion criteria for the research 
population. 

Inclusion Exclusion 
(1) Firms with annual revenue > 
€4 Million and > 5-years 
existence. 
 (2) The NPD-project designed 
for an industry which is 
technology related (e.g. high 
tech, semi-conductors, 
chemical, pharma, and food). 
(3) NPD-project that completed 
the FEI phase or stopped 
during the FEI phase. 

(A) Radical NPD-projects 
(B) Finished NPD-projects. 
(C) NPD-teams containing 
more than eight members.  
(D) The NPD-project is 
initiated by a company with 
less than two NPD-projects a 
year.  
(E) The NPD-project is mainly 
executed externally of the 
company (>50% resources). 

 (4) Companies with an 
innovation/ research 
department in the Netherlands. 

 
 

 

3.3 Sampling 

In this research, a combination of purposive sampling 

and snowball sampling methods is used. The purposive 

sampling method maximum sampling is executed to get 

insights into the consequences of equivocality from 

different angles. Given the subjective character of 
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equivocality, getting insights from different angles is of 

importance (Mills et al., 2006). The level of emotional 

experience regarding the consequences of equivocality in 

the NPD-project is used as maximum sampling criteria.   In 

addition, the snowball-sampling method is used to find 

other people who are willing to participate via previous 

interviewees. To ensure the constructivism approach 

further, two or three respondents of each company must be 

willing to represent the same two NPD-projects within the 

company. Companies with a single respondent will be 

excluded from further analysis.   

In total fifteen companies were reached out to via 

telephone. Based on this, an e-mail was sent to that 

particular person, who enabled contact with the correct 

person according to criteria of the purposive sampling.  

In terms of fulfilment of the inclusion and exclusion 

population criteria, criterion 1 is checked via the Kamer 

van Koophandel (KvK) register. Criterion 2 is controlled 

for based on Kvk-activity list, which includes technology-

related industries. Inclusion criteria 3 and 5 are asked via 

telephone and finally, criterion 4 is checked for on the 

companies’ website. The exclusion criteria A, B, C, D, and 

E are checked for via telephone as well.  

45% of the people reached out to reacted positively on 

the call/ e-mail. Most non-reactors did not understand the 

urgency of this research or claimed to have no time to 

participate. 31% of the respondents reached out to 

eventually accepted to participate. 81% of the respondents 

only wanted to participate when the company name and 

NPD-project stayed anonymous. This mainly because non-

confidentiality could harm the reputation of the company 

and/or interviewee. Therefore, all company names in this 

research are made anonymous. Although this decreases the 

reliability of the research, it was needed to find the 

required number of participants in order to reach 

saturation.  

The research sample contained 16 interviewees, 

representing six different companies. In total, 12 NPD-

projects are discussed during the interviews. Two NPD-

team were represented by two NPD-team members and 

four NPD-teams were represented by three NPD-team 

members – see Table 4.1 page 13 for more detailed 

information about the research sample. This made it 

possible to research the consequences of equivocality both 

on individual and group level, which fits the 

constructivism perspective.  

 

3.4 Interviews 

The qualitative research is executed using semi-

structured interviews. Semi-structured interviews are 

chosen because it enables to research cognitive patterns, 

mechanism and processes while an acceptable reliability 

level is maintained (Ralph et al., 2015). The interviews are 

executed face-to-face to take into account nonverbal 

communication of the interviewees and to ask following-

up questions based on this. In addition, semi-structured 

interviews ensure that all topics will be discussed during 

the interview, where this is not the case in open interviews. 

Moreover, semi-structured interviews allow room for 

follow-up questions and changes in the order of questions. 

Hence, it results in more insights in comparison to close-

ended questions. Furthermore, interviewees are 

interviewed in their natural setting to reduce reactivity. All 

interviews are executed and are translated into a verbatim 

transcript within three months. Interviews are executed 

until the saturation effect was reached. According to the 

grounded theory approach, the interview guide (including 

a topic list) was adjusted to previous results in order to 

improve the in-depth understanding of patterns and 

increase internal validity. In total, the interview content 

was adjusted two times; after the initial data research and 

after the intermediate data research. All three interview 

guidelines are included in Appendix II. At the beginning 

of the interviews, the level of equivocality is measured by 

asking close-ended questions based on the Sjödin’s et al. 

(2016) survey construct of equivocality – see Appendix II 
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for the items. Using a 7-point Likert-scale, an average 

could be calculated indicating the level of equivocality of 

that particular NPD-team. Since this is the only point of 

interest, further quantitative analysis has not taken place. 

These close-ended questions are taken orally at the 

beginning of the interview. With the exception of the 

questions based on this survey, all questions were open-

ended to improve content validity. The content of the open 

questions was based on the theoretical dimensions of the 

concepts which are overviewed in Appendix I.  

 

3.5 Stage 1: Initial data collection and analysis 

In the initial data collection and analysis period, five 

interviews were executed in four different companies 

examining eight NPD-projects. During this part of the 

analysis, the initial coding technique is used because this 

fits the constructivism grounded theory approach better 

than open and axial coding (Tie et al., 2018). The purpose 

of the initial coding is starting the process of fracturing 

data to compare incident to incident and to look for 

similarities and differences in beginning patterns (Tie et 

al., 2018). Coding categories were assigned to give 

meaning to the data, labelling patterns, comparing 

incident-to-indecent and look for comparison between the 

codes, see Appendix III. As a result, the interview guide 

was adjusted accordingly for the intermediate data 

collection.  

 

3.6 Stage 2: Intermediate data collection and analysis  

In the intermediate data collection and analysis period, 

seven interviews were executed in five different 

companies examining ten NPD-projects. During this 

analysis, core categories were identified using focused 

coding. In this stage, the goal is to achieve data saturation 

by executing constant comparative analyses and 

theoretical sampling. The coding of this phase is built upon 

on the initial coding, using focused coding. The codebook 

can be found in Appendix III. Based on the relations and 

patterns found, the interview guideline was adjusted again.  

 

3.7 Stage 3: Advanced data collection and analysis  

In the advanced data collection and analysis period, four 

interviews were executed in four different companies 

examining eight NPD-projects. In this stage, the aim is to 

validate and add explanatory power to the core concepts 

and relationships found in the previous stages, in order to 

see if saturation is actually met. In the coding part of this 

phase, theoretical coding was used to integrate coding and 

theory in order to create a grounded theory. This type of 

coding was chosen because it fits the constructivism 

grounded theory method best (Mills et al., 2006). In 

addition, to form a storyline, the storyline tool of Mills et 

al. (2006) is used. Mills et al. (2006) define the storyline 

tool as ‘a strategy for facilitating integration, construction, 

formulation, and presentation of research findings through 

the product of a coherent grounded theory’ (p.180). Using 

this tool made it possible to connect the categories further 

and produce theoretical propositions. Hence, it was used 

as an explicatory tool for the theory. Eventually, the 

storyline is reported in Chapter 3: Results.  

 

3.8 Memo writing  

Because self-reflection and mapping the researchers’ 

thoughts, feelings and intuitive contemplations are 

important in the grounded theory approach to enhance 

research quality and reliability (Lempert, 2007; Birks et 

al., 2008), in this research memo writing was used as 

analytic tool. The memos are reconstructed in a mind map 

to analyse relationships between codes. Additionally, it is 

reconstructed in a mind-map to add the readability in the 

research – see Appendix IV.  

 

3.9 Theoretical sensitivity  

As Glasser & Strauss (1976) argues theoretical 

sensitivity should be managed using the grounded theory 
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approach. This because theoretical sensitivity is the ability 

to know when you identify a data segment that is of 

importance to the research (Mills et al., 2006). In this 

research, theoretical sensitivity is enhanced using different 

techniques: questioning, in-dept analysis, comparisons and 

the red flag. The purpose of using the questioning 

technique was to open up the data. Questions lead the 

research to think about potential categories. Questions 

types like who, when, where, what, how, how much and 

why were used. The purpose of using in-dept analysis of 

words, phrases and sentences was also to open up the data. 

This is done by (i) scanning through the transcripts, (ii) 

returning to any significant word, phrase or sentence and 

(iii) listing all the possible meanings of that word, phrase 

or sentence. The purpose of using comparison techniques 

was to stir the imagination and generate theoretical 

sensitivity (Glasser & Strauss, 1976). It helped to break 

down assumptions and uncover specific dimensions of 

equivocality. Two techniques are used to execute 

comparison: the flip-flop technique and the far-out 

technique. The purpose of the flip-flop comparison 

technique is to think analytically, rather than descriptively 

(Glasser & Strauss, 1976). It helped to provisional 

categories and find patterns. This is done by (i) finding 

properties in the data whose are dissimilar, (ii) locating the 

phenomena in the data, and (iii) theoretical sampling to 

collect data on real instances of the opposite case. The 

purpose of using the far-out comparison technique was 

to detect properties and dimensions of researched 

phenomena which would otherwise never have attracted 

detection (Glasser and Strauss, 1976). This by 

comparing things that are quite different. Finally, the 

red-flag technique was used with the purpose to help the 

research see beyond the obvious in data. This technique 

was used when respondents used absolute qualifiers such 

as ‘always’, ‘impossible’, and ‘all’. All techniques are 

used to create a deeper understanding of how controllable 

organisational conditions are related to the beneficial and 

detrimental consequences of equivocality in the FEI.  

 

Results 

4.1 Respondents data 

The initial stage of the research was finished after one 

month, the intermediate stage after three months and the 

advanced stage after four months. The interview time 

varied between 54 minutes and 82 minutes. The number of 

NPD-team members (including the team leader) in NPD-

teams varied between five and eight members. All 

demographic data of the respondents is overviewed in 

Table 4.1. All companies are located in the Netherlands 

and distributed in the provinces Noord-Brabant, Utrecht, 

Gelderland, Zeeland, Zuid-Holland and Noord-Holland. 

Of the industries in which the interviewed companies are 

operating are chemical, food and beverage, (chemical) 

engineering, and semi-conductors. The age of the 

respondents is between 28 and 58 years old. 19% of the 

respondents were female and 81% of the respondents were 

male. This while 35% of non-respondents were female. 

Although this is interesting, no reason is found why 

females did not want to participate in this research more 

often. No respondents have another nationality than Dutch, 

while 16% of the non-respondents have other nationalities. 

Four of the NPD-teams worked mostly on distance, while 

the others worked all on the company’s location. Four 

respondents were NPD-team leader.  

 

4.2 The level and consequences of equivocality  

The average level of equivocality reported by each NPD-

team member is overviewed in Table 4.2. The level of 

equivocality varied between one and seven (based on a 7-

point Likert scale) – see Appendix V. The level of 

equivocality’s deviation within a NPD-team ranged from 

one until two. Hence, this sample included NPD-teams 

which experienced both a high and low level of  
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Table 4.2: The reported level of equivocality and consequences of equivocality of each NPD

-project by the interview
ees. 
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equivocality, while there were no major differences in the 

individual subjective nature of the level of equivocality. It 

is interesting that team leaders rated the level of 

equivocality lower than the NPD-team members. The 

average equivocality levels are categorized as following: 

levels 1 & 2 as low, 3, 4 & 5 as medium and 6, 7 as high. 

Only two respondents do not fit their NPD-team average 

categorization (I-8; NPD2 and I-5; NPD1). In total, five 

NPD-teams experienced a low level of equivocality, five 

NPD-teams experienced a medium level of equivocality, 

and two NPD-teams experienced a high level of 

equivocality. It is interesting that only company 4 

experienced a low level of equivocality in both NPD-

teams, while the other companies reported different levels 

of equivocality in the two NPD-teams. The reported levels 

were a combination of either low & medium and medium 

& high. In this research, the combination of low & high 

was never present within one company.   

During the semi-structured interviews, all interviewees 

reported the occurrence of some of the conceptualized 

consequences of equivocality – see Table 4.2. Some 

interviewees reported (almost) all consequences of 

equivocality, while others reported only a few. In this 

research, no additional consequences of equivocality are 

added by the interviewees.  

All interviewees reported emerging discussions as a 

consequence of equivocality. In addition, almost all 

interviewees reported enhancing creativity. It is 

remarkable that the only two respondents which did not 

mention enhancing creativity, reported a low level of 

equivocality (1 or 2). In contrast, interviewees who rated 

the level of equivocality medium, mentioned enhancing 

creativity as one of the most important consequences of 

equivocality. Detecting prediction errors is mentioned as a 

consequence of equivocality. Most interviewees who 

reported detecting prediction errors recognized it only 

after asking a specific question regarding detecting 

prediction errors. Surprisingly, this is not recognized by 

the interviewees, as scholars indicate it as a major 

beneficial consequence of equivocality. However, no 

reason is found why this could be the case. Interviewees 

reported shrink of motivation as a consequence. The 

results indicate that when the level of equivocality >5, the 

shrink of motivation impacts the NPD-team. Moreover, 

interviewees reported emerging hostility amongst NPD-

team members and delay and/or sabotage as a consequence 

of equivocality. It is interesting that these consequences 

are only reported when a relatively high level (>4) of 

equivocality was present. Some interviewees mentioned 

that this could be because interpretations need to differ a 

lot before people are motivated to sabotage or delay the 

process.  

Some NPD-teams reported mainly beneficial 

consequences while other NPD-teams reported mainly 

detrimental consequences or a combination of both.  

 

4.3 Initial stage: The first findings  

In the initial stage, complementary relationships to the 

literature about the level of equivocality and the 

consequences of equivocality are indicated by the 

interviewees. In general, the outcomes indicate the level of 

equivocality to be positively related to the beneficial and 

detrimental consequences of equivocality. This 

relationship is validated in the intermediate and advanced 

research stage.  

Interviewees indicate (e.g. I-1, I-3, I-6, I-14) that there is 

an increased probability of more development routes and 

ideas when the level of equivocality is higher. 

Additionally, the outcomes imply that the probability of 

qualitative better ideas increased as well (e.g. I-3, I-6, I-

14), due to the fact that more diverse ideas would be 

proposed as a result of equivocality. Hence, the following 

proposition is made: 

PIa: The level of equivocality is positively related to 
creativity. 
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The outcomes imply that the level of equivocality is 

positively related to the number and quality of prediction 

errors detected throughout the FEI process. Interviewees 

(e.g. I-3, I-4, I-9) express that diverse interpretations might 

give new insights which enable people to find prediction 

errors. Therefore, the following proposition is made: 

 

PIb: The level of equivocality is positively related to 
detecting prediction errors. 

 

The results imply that the level of equivocality is 

positively related to the number and longitude of 

discussions. Interviewees (e.g. I-3, I-6, I-9, I-14) describe 

that a higher level of equivocality is related to longer and 

more discussions as interpretations are likely to diversify 

more and more often. The following proposition is made: 

 

PIc: The level of equivocality is positively related to the 
number and longitude of discussions. 

 

Interviewees state that the level of equivocality is 

positively related to the number and longitude of the shrink 

of motivation (e.g. I-1, I-13; I-14). This is mainly because 

the interpretations diverge more as the level of 

equivocality increases, and therefore people are more 

likely to experience a shrink in motivation to a course of 

action chosen by the NPD-team. Therefore, the following 

proposition is made: 

 

PId: The level of equivocality is positively related to a 
shrink of motivation. 

 

The results imply that hostile situations occur more often 

as the level of equivocality increases because 

interpretations diverge more (e.g. I-7, I-12, I-14). In 

addition, interviewees state that the intensity of the hostile 

situations is likely to increase as the level of equivocality 

increases (e.g. I-7; I-12, I-13, I-14). Therefore, the 

following proposition is made: 

 

PIe: The level of equivocality is positively related to 
emerging hostility. 

 

According to the interviewees, the level of equivocality 

is positively related to the number of people committed to 

delay/sabotage the process as interpretations are likely to 

diverse more and more often. In addition, interviewees 

state people to be more motivated to influence the NPD-

process negatively as the level of equivocality increases 

(e.g. I-7, I-14, I-15). The following proposition is made:  

 

PIf: The level of equivocality is positively related to the  
delay and/or sabotage of the NPD-process. 

 

Even though the claims of the interviewees align with 

literature, based on Table 4.2, it can be stated that no 

constant pattern is found between the level of equivocality 

and its consequences. This implies that the consequences 

of equivocality might depend on multiple factors besides 

the level of equivocality. This finding does not align with 

the expectations of Daft & Lengel (1986), Frishammer et 

al. (2011), Floren & Frishammer (2012), and Eriksson et 

al. (2016). However, it does align with Fiol (1995),  

Koufteros et al. (2002), and Rizova et al. (2016) whom 

argued that other factors may play a role as well.  

In addition, the first results indicate that the controllable 

organisational conditions do not directly influence the 

relationship between the level equivocality and 

equivocality’s consequences. Opposite controllable 

organisational conditions are related to the same 

consequences of equivocality. In addition, opposite 

consequences of equivocality are related to the same 

controllable organisational conditions. An interviewee 

even said (I-3): ‘’I don’t see the point of doing this 

interview because we are mainly talking about the 

consequences of equivocality and the micro-

environmental conditions. From my viewpoint, this 

relationship is not direct. There is more to this.’’ In the 

intermediate and advanced research stage, the 
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interviewee’s statement is validated. This outcome 

contradicts the hypothesis of some scholars, such as Daft 

& Weick (1984) Brun & Saetre (2009). However, it might 

align with the expectations of Fiol (1995), Koufteros et al. 

(2002), and Rizova et al. (2016) whom argued that 

organisational conditions do impact the consequences of 

equivocality, however indirectly. 

An interviewee claimed (I-9): ‘’Equivocality can be 

present, but I think creating consensus is the key concept 

to whether the consequences of equivocality are beneficial 

or detrimental’’. Despite no direct relation is found 

between the controllable organisational conditions, the 

level of equivocality and its consequences, when analysing 

the words and phrases of the transcripts more in-depth the 

concepts understanding, mutual understanding, and 

consensus showed up continuously during coding. The 

contexts in which interviewees used these concepts imply 

that these concepts are of major importance to equivocality 

and its consequences. Because the interviewees (I-1, I-3, 

I-6, and I-9) used words like really, always and never the 

importance became even more clear – the red flag 

technique. Based on this outcome, literature was searched. 

While searching literature, it appeared that the concepts: 

mutual understanding, understanding and consensus, were 

of importance to the concepts of equivocality (e.g. 

Eisenberg, 1984; March, 1979;  Fiol, 1994; Weick, 1995; 

Neil & Rose, 2007). Despite scholars imply these concepts 

to be related to the level of equivocality and its 

consequences, deep understanding about how it impacts 

the relationship is not there yet.  

 

4.4 Intermediate stage: A conceptual model of 

equivocality  

Considering the potential importance of the concepts: 

mutual understanding, consensus, and understanding, the 

purpose of the intermediate stage was to get a better 

understanding about the role of these concepts in the 

phenomenon equivocality and its consequences. 

Eventually, a deeper understanding is created in this 

research stage; a conceptual model of equivocality. For the 

conceptual model, saturation was reached after seven 

interviewees (in total 12 interviews including the initial 

stage). At that moment, at least one respondent off each 

NPD-project was interviewed. The findings of the 

intermediate research stage are validated in the advanced 

stage of research.  

 

4.4.1 The level of mutual understanding as mediator.  

In the intermediate research stage, the concepts 

understanding, mutual understanding, and consensus 

showed up continuously, like in the initial stage.  

During the intermediate stage, an interviewee claimed (I-

7): ‘’At the basis of the positive versus negative 

consequences of interpretation differences is whether 

individuals do understand each other. Regardless of 

whether NPD-team members differ in interpretation, when 

there is no mutual understanding present, collaboration is 

difficult. However, when mutual understanding is present, 

magic happens. Especially, if the interpretations differ’’. 

Similar statements are made by the other interviewees. In 

the advanced stage, the importance of mutual 

understanding is validated. Only one interviewee (I-14) 

did not mention the importance of understanding.  

In this research, understanding is defined as a 

sympathetic awareness and/or tolerance of people about 

other people’s interpretations, feeling, and actioning 

(based Postrel’s (2002) definition). Mutual understanding 

is defined as understanding amongst two or more people. 

Sympathetic awareness or tolerance is formed when an 

individual is able to reason – using their own knowledge – 

why the other person interprets information, executes an 

action, or makes a decision the way they do (Postrel, 

2002). In this research, consensus is defined as: 

‘’Agreement amongst people on an interpretation, decision 

or feeling’’ (Weick, 1995). Hence, the definition of mutual 

understanding and consensus differ. Whereas 
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interpretation amongst people needs to be agreed on 

conform the definition of consensus, interpretations do not 

need to be agreed on conform the definition of mutual 

understanding. Instead, people can agree to disagree while 

still understanding each other.   

In the intermediate stage, the level of mutual 

understanding is indicated to be the mediator between the 

level of equivocality and the consequences of equivocality 

by the interviewees. In the next sections, this statement 

will be supported using the interview results.  

The level of mutual understanding is indicated to be a 

mediator and not consensus because interviewees (e.g. I-

4, I-7, I-9, I-13, I-15) claimed that despite interpretations 

might differ, understanding might be present. In addition, 

the concept of mutual understanding is indicated to be of 

more importance to the consequences of equivocality than 

the concept consensus by the interviewees. Therefore, this 

research focusses on the concept of mutual understanding.  

The finding that mutual understanding is of importance 

to the consequences of equivocality aligns with 

equivocality theory, communication theory, and 

information ambiguity theory (e.g. Eisenberg, 1984; 

Donnellon, 1986; March, 1979;  Fiol, 1994; Neil & Rose, 

2007). However, this diverges Weick’s (1995) 

argumentation which focusses on consensus.  

 

4.4.1.1 Level of equivocality in relation to the level of 

mutual understanding  

Multiple interviewees indicated a high level of 

equivocality to be related to a low level of mutual 

understanding at the beginning of a project (t=0) and vice 

versa. An interviewee claimed (I-7): ‘’Knowledge is at the 

basis of interpretation, commitment and action taken by 

each person. Individuals with a diverse interpretation do 

not understand each other. This because their 

interpretation is based on different packages of 

knowledge. In high equivocality situations, the knowledge 

is so deep-rooted – think for example about cultural norms. 

So, the probability that people agree about superficial 

derived interpretations is almost zero’’. During multiple 

interviews, this relation is described to be common 

knowledge. Some interviewees were even surprised that I 

asked questions about this relationship. Interviewee I-15 

even said irritated: ‘’Sorry can we continue because this is 

just common knowledge. I don’t understand why you ask 

this question.’’ Based on the results, the following 

proposition is made:  

 

Proposition II: The level of equivocality is negatively 
related to the level of mutual understanding at the beginning 

of the FEI (t=0). 
 

This proposition aligns with literature. In equivocality 

theory, this relation is also suggested by Fiol (1995), 

Koufteros et al. (2002), and Neil & Rose (2007).  

 

4.4.1.2 The type of learning moderates the level of 

equivocality and level of mutual understanding.  

Although proposition II is made by the interviewees, 

some interviewees did nuance the proposition. In addition, 

using the theoretical sensitivity technique: questioning, it 

can be stated that the proposition needs to be nuanced. 

Some interviewees indicated that the level of mutual 

understanding can be affected by learning. While mutual 

understanding might be low at the beginning of the NPD-

project, multiple interviewees indicated that the level of 

mutual understanding might increase during the project 

because of learning. Multiple interviewees argued that it is 

completely depending on whether learning is present to 

create mutual understanding.  

An interviewee claimed (I-4): ‘’It depends completely 

whether people are committed to listen to each person and 

reason together. If someone is willing to redefine their 

mental models, mutual understanding might be created. 

While if people do not want to redefine their mental 

models while people have different interpretations, mutual 

understanding will not be created.’’ Interviewee (I-13) 
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stated: ‘’In a situation in which the level of equivocality is 

medium or high and people do not reform their knowledge, 

people will not understand each other during time’’. 

Interviewee I-9 stated that: ‘’The higher the difference in 

interpretation the more important it becomes that people 

are willing to reform their knowledge’’. Based on this, it 

can be stated that redefining mental models is related to 

whether mutual understanding is present a certain moment 

in time (t=x).   

While some interviewees explicitly described the 

relationship, others described this relationship indirectly. 

The indirectly described relationship is found during 

coding using a combination of in-depth phrase analysis 

and questioning. Explicitly or indirectly described, almost 

all interviewees (with the exception of I-14) eventually 

indicated learning to be related to whether mutual 

understanding was created.  

During coding, it is found that the type of learning is of 

importance. The descriptions about the type of learning by 

the interviewees overlap the learning categorization of 

Argyris & Schön’s (1978): single-loop learning and 

double-loop learning. According to Argyris & Schön 

(1978), learning is the adjustment of actions based on 

environmental information. Single-loop learning is 

defined as the adjustment of actions based on 

environmental information using current mental models – 

mental representations of a person’s reality (Argyris, 

2005). The mental models are considered to be fixed. In 

contrary, double-loop learning enables individuals to 

question their mental models. As a result, mental models 

may be transformed over time, and therefore are not 

considered to be fixed (Argyris, 2005).  

In general, the interviewees argued that when the level 

of equivocality is medium or high on t=0, mutual 

understanding can be created when double-loop learning 

is present. However, when single-loop learning is present, 

the level of mutual understanding is not improved. 

Interviewee I-15 described that the combination of 

equivocality and single-loop learning might even decrease 

the level of mutual understanding. Based on the 

interviewee analysis the following propositions are made:  

 

Proposition IIIa: Single-loop learning strengthens the 
negative relationship between the level of equivocality 

and the level of mutual understanding.  
Proposition IIIb: Double-loop learning weakness the 

negative relation between the level of equivocality and 
the level of mutual understanding.  

 
Propositions III-a and b do align with theory. Knowledge 

creation theory emphasizes that new knowledge can only 

be created if mental models transform over time (Nonaka, 

1994). In decision theory, it is emphasized that mutual 

understanding might be created in an equivocal situation if 

people transform their knowledge (Moore, 1953; 

Hutchins, 1991) and also Neil & Rose (2007) emphasize 

this relationship.  

 

4.4.1.3 Level of mutual understanding in relation to 

consequences of equivocality  

An interviewee claimed (I-5): ‘’Whether a difference in 

interpretation results in beneficial or detrimental 

consequences depends on whether mutual understanding 

is present.’’ Similar claims are made by other 

interviewees. Overall, the dynamics described by 

interviewees is that if the level of mutual understanding is 

high, there is an increased probability of equivocality’s 

beneficial consequences and a decreased probability of 

equivocality’s detrimental consequences. Though, if the 

level of mutual understanding is low, there is a decreased 

probability of equivocality’s beneficial consequences and 

an increased probability of equivocality’s detrimental 

consequences.  

 

Enhancing creativity 

Equivocality theory argues that diverse interpretations 

are related to more creativity because more development 

routes and ideas are proposed  (Fiol, 1994; Reinig et al., 
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2007; Neil & Rose, 2007). However, an interviewee 

claimed (I-13): ‘’You can have various proposed 

development routes, but if people do not understand the 

proposed development route how can they further develop 

ideas in the development route? I have never seen that 

happen’’. Multiple interviewees argued that the number of 

new ideas in the same development route was higher when 

the level of mutual understanding was rather high, whereas 

the number of ideas was low when the level of mutual 

understanding was low. In general, interviewees described 

the level of mutual understanding to be related to the 

number of ideas proposed in a development route. Another 

interviewee claimed (I-5): ‘’If people do not understand 

the proposed development route, how can use their 

knowledge to improve the idea?’’.  

Hence, the results imply next to the level of equivocality, 

the level of mutual understanding to be related to 

enhancing creativity. Based on the results the following 

proposition is made: 

 
Proposition IVa: The level of mutual understanding is 

positively related to enhancing creativity. 
 

Both social psychology theory and motivation theory 

emphasize that individuals are less committed to engage in 

the development route if a low level of understanding is 

present (Hutchins, 1991; Postrel, 2002). Additionally, in a 

situation of mutual understanding, individuals are rather 

committed to engage in the development route (Postrel, 

2002; Alves et al., 2005; Reinig et al., 2007). Depending 

on their commitment to engage, individuals use their 

knowledge to create new insights and recombine ideas 

(Nonaka, 1994). Hence, literature supports proposition IV-

a and might provide an explanation for the phenomenon. 

However, the amount of research in this area is rather 

limited.  

 

 

 

Detecting prediction errors 

Although it is argued in literature that a higher level of 

equivocality increases the probability that prediction 

errors are detected (Barr, 1981; Weick, 1995), the 

interview results indicate that this relationship is more 

complicated. The interviewees indicated that it is also 

important to include the level of mutual understanding. An 

interviewee stated (I-4): ‘’Indeed more different 

interpretations increases the probability that prediction 

errors are detected. But I have to add, this is only when 

decision-makers in an NPD-team will understand the 

proposed idea and consider it’’. Multiple interviewees (I-

4; I-13; I-16) raised the following question: When ideas 

are poorly understood by some NPD-team members, how 

can those people detect prediction errors using their own 

knowledge? The interviewees generally stated that mutual 

understanding is, next to diversity in interpretations, an 

ingredient to detect prediction errors. The interview results 

imply the following proposition:  

 

Proposition IVb: The level of mutual understanding is 
positively related to detecting prediction errors. 

 

The emerge of discussions 

All interviewees claimed that discussions emerged if one 

person did not understand the other or if both do not 

understand each other. An interviewee claimed (I-1): 

‘’Have you ever seen someone in a discussion if they both 

understand each other. I never saw it’’. Another 

interviewee claimed (I-16): ‘’When I do understand 

someone’s reasoning, I won’t start a discussion’’. In 

general, the interviewees implied that a high level of 

mutual understanding is related to a low number of 

discussions. In contrary, the interviewees implied that a 

low level of mutual understanding is related to a high 

number of discussions. The interviewees described this 

relation explicitly or implicitly.   

In addition, interviewees argued the level of mutual 

understanding to be related to the longitude of the 
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discussions. An interviewee claimed (I-4): ‘’When the 

level of mutual understanding is high, the longitude of the 

discussions is longer than when the level of mutual 

understanding is low’’. Although no interviewee 

disclaimed this statement, there are interviewees which 

nuanced the statement. They argued that indeed the level 

of mutual understanding impacts the longitude of the 

discussion. However, they add that also other factors can 

play a part in this such as NPD-culture. Whether or not it 

was accepted in the NPD-culture to discuss. Based on the 

interview results the following proposition is made:   

 

Proposition IVc: The level of mutual understanding is 
negatively related to the emergence and longitude of 

discussions. 
 

Shrink of motivation 

An interviewee claims (I-15): ‘’I think when 

interpretations differ this will not directly result in a shrink 

of motivation. But, if you do not understand why the other 

does not understand your reasoning or actions, you feel 

powerless. This eventually leads to a fall of motivation’’. 

Multiple interviewees argued the number of people that 

experience a shrink of motivation to be related to a lack of 

understanding about the different interpretations. 

Interviewees argued that when the level of mutual 

understanding is rather high, the probability that 

individuals lost their motivation shrink as well.  

In addition to the number of people that experienced a 

shrink of motivation, interviewees stated that the strength 

of the fall is related to the amount of mutual understanding. 

An interviewee said (I-13): ‘’When I do not understand the 

course of action taken, my motivation falls harder than that 

I slightly disagree. In this innovation I did not understand 

the decisions taken at all, therefore I was strongly 

demotivated’’. Generally, interviewees imply a high level 

of mutual understanding to be related to a relatively low 

motivational fall. In contrary, interviews imply a low level 

of mutual understanding to be related to relatively high 

motivational fall. Although this is generally implied, some 

interviewees mentioned more factors which could play a 

role in this: such as employee satisfaction. Despite some 

interviewees implied the importance of various factors, no 

interviewee disclaimed the level of mutual understanding 

to be related to the shrink of motivation. Hence, the 

following proposition is made:  

 

Proposition IVd: The level of mutual understanding is 
negatively related to the shrink of motivation 

 

According to multiple scholars, a fall of motivation as a 

result of equivocality might occur because (i) decisions 

and actions that are taken do not correspond with the 

individuals’ beliefs to reach the objective in the most 

effective and efficient manner while they do not 

understand the others, and (ii) it is difficult to convince 

others of their beliefs (Donnelon et al., 1984; Amason & 

Schweiger, 1994). In motivation theory, it is argued that a 

fall of motivation is due to a lack of mutual understanding 

(Postrel, 2002). Also, it is stated that the more people do 

not understand a decision, the more they will experience a 

fall of motivation (Postrel, 2002) Hence, the research 

finding aligns with the literature.  

 

The appearance of hostility  

An interviewee claimed (I-13): ‘’When I get hostile with 

someone it is not only because our interpretations differ. It 

is mainly because I do not understand his reasoning’’. 

When asking the interviewees when hostility emerged, all 

respondents describe (i) different interpretations and (ii) a 

low level of mutual understanding to be two conditional 

factors.  

Most interviewees which mentioned hostility, indicated 

mutual understanding to be related to the probability that 

hostility does occur. In general, a high level of mutual 

understanding is related to a low probability of hostility 

emergence and vice versa.  
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Multiple interviewees indicate the level of mutual 

understanding to be related to the strength of the hostility. 

Generally, a high level of mutual understanding is related 

to a low strength of hostility and vice versa. Multiple 

interviewees (I-7; I-12; I-15; I-16) reported the emergence 

of hostility to have long term consequences on the 

relationship between the NPD-team members. For 

instance, one interviewee claimed (I-16) that there was a 

real fight in a meeting room because people did not 

understand each other’s interpretation. Afterwards, those 

people did not want to work with each other anymore. 

Another interviewee (I-7) mentioned a situation in which 

people did not understand each other and therefore defined 

each other as ‘’idiot’’. Those people do not want to work 

with each other anymore. According to the interviewees, 

this negatively influences NPD-results. Based on these 

results the following proposition is made:  

 
Proposition IVe: The level of mutual understanding is 

negatively related to the appearance of hostility. 
 

In psychology theory, it is empirically found that the 

level of mutual understanding is related to the number of 

hostile situations, such as fights and wars (Reiter, 2003).  

In addition, the strength of the hostility is also depending 

on the level of mutual understanding (Dixit, 2006).  

 

Delay and/or sabotage: 

Interviewee I-12 claimed: ‘’Most people would not be 

motivated to delay or sabotage the process. However, 

when people do this, it is mainly because of the low level 

of mutual understanding’’. In the interviews (I-5; I-7; I-15; 

I-16) it is mentioned that someone did try to sabotage the 

NPD-project because one NPD-team member did not 

understand why the course of action was taken. The results 

imply a low level of mutual understanding to be related to 

an increased probability that people are committed to delay 

and/or sabotage the process and vice versa. 

Multiple interviewees (I-7; I-10; I-12) argued that they 

expect the level of mutual understanding and the strength 

of delay/sabotage to be negatively related to each other. 

Multiple interviewees (I-12; I-15) pointed out that the level 

of mutual understanding about the different interpretations 

is more strongly related to delaying and sabotaging the 

process, than the level of equivocality. Interviewee (I-15): 

‘’You can have another interpretation this may motivate 

someone to sabotage or delay the process. However, non-

understanding is more related to delay/sabotage the 

process. This because you cannot image why the course of 

action is good.’’ Based on the above results the following 

proposition is made: 

 
Proposition IVf: The level of mutual understanding is 

negatively related to delay and/or sabotage. 
 

In motivation theory, it is stated that individuals might 

be committed to delay and/or sabotage the NPD-process if 

they believe that the reality of the other is ineffective and 

inefficient (Pritchard, 2002; Porter et al., 2003). Therefore, 

the outcome of this research is in line with literature.  

 

4.4.2. The conceptual model of equivocality’s 

consequences in the FEI 

Based on the propositions, a conceptual model of 

equivocality is developed – see Figure 4.1 page 22. In this 

model, the level of understanding is the mediator between 

the level of equivocality and the consequences of 

equivocality. Additionally, the type of learning 

mechanism – single-loop learning or double-loop learning 

– is the moderator between the level of equivocality and 

the level of understanding.  

 

4.4.3 Validation of the conceptual model 

The conceptual model is based on the individual 

interview outcomes about the relationships between the 

level of equivocality and the consequences. These 

outcomes and the conceptual model should align with the 
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outcomes of the NPD-projects. In this section, the 

conceptual model is validated using all data.  

Conform the conceptual model – Figure 4.1 – the 

consequences are a subsequent of the level of equivocality 

and the level of mutual understanding. However, the level 

of mutual understanding was not measured throughout this 

research, and therefore cannot be analysed objectively. 

Additionally, the level of mutual is no controllable 

organisational condition, and therefore does not fit the 

research aim. An interviewee claimed (I-6): ‘’Managers 

can not adjust the level of mutual understanding and 

equivocality’s consequences, because personality 

depending, and this is out of the control of the manger. 

What managers may do is adjust the organisational 

factors’’.  

The two organisational conditions in the conceptual 

model that a manager might adjust are the level of 

equivocality at the beginning of the NPD-project (t=0) and 

the type of learning mechanism. Contrary to the level of 

mutual understanding, the type of learning mechanism of 

the NPD-projects could be coded using theory.   

In addition to the validation of the conceptual model, 

mapping a combination of the ‘’controllable’’ 

organisational conditions might give a first insight to 

which extent the consequences of equivocality might be 

manageable, and how these may be managed using the 

controllable organisational conditions.  

Based on this idea and the conceptual model, a matrix is 

developed which includes the level of equivocality and the 

type of learning mechanism on the axis and the 

consequences of equivocality are reported in columns.  

Figure 4.2 and Table 4.3 overviews the number of NPD-

projects, number of interviewees and which company 

belonging to the in the several continuums, that will be 

elaborated upon next.  

On the y-axis, the type of learning mechanism is 

distinguished in single-loop learning and double-loop 

learning. The researched NPD-projects are grouped in 

either the single-loop or double-loop learning category, 

using the key concepts in Appendix III. While grouping 

the NPD-projects, only one of the twelve NPD-projects 

could not be categorized unanimously – company 5. 

According to the interview result of the NPD-team leader, 

the NPD-project should be categorized as double-loop 

learning, while according to the NPD-team members, the 

NPD-projects should be categorized as single-loop 

Figure 4.1: A conceptual model of equivocality based on propositions Ia until IVf 
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learning. Considering the potential self-reporting biases of 

the NPD-team leader, the NPD-project is categorized as 

single-loop learning.  

After analysing Figure 4.2 it can be stated that only 

company 4 is categorized in both single-loop and double-

loop learning. The learning type of other companies was 

either double-loop or single-loop based. In this research, it 

does not become clear whether this was a coincidence or 

had a specific reason.  

On the x-axis three levels of equivocality are 

distinguished: low (1-2), medium (3,4 and 5), and high 

(6,7). In ten of the twelve NPD-projects, all interviewees 

indicated the level of equivocality to be in the same 

category – see Chapter 4.2 for the exceptions. In this 

research, the medium level is used to indicate to which 

categorization the NPD-project belonged to.  

After analysing the level of equivocality within the NPD-

projects – see Table 4.3, it became clear that the level of 

equivocality is only the same for both NPD-projects in 

company 4.  For the other companies, the two analysed 

NPD-projects had either a low & low level of equivocality, 

low & medium level of equivocality or medium & high 

level of equivocality. It is interesting that a combination of 

low-high was never present. However, this research does 

not show whether this was coincidence or had a specific 

reason. In addition, no reason is found in literature.  

In the matrix, the consequences of equivocality will be 

reported in the continuums and are named: ‘enhance 

creativity’, ‘detect prediction errors’, ‘risk of discussions’, 

‘risks of motivation fall’, ‘risks of hostility’ and ‘risk of 

sabotage’. The scale used in this research was ‘high’, 

‘dep(ending)’, and ‘low’. The categorization was based on 

the interpretation of the interview outcomes.  

The scale is probability-based. As a result, the outcomes 

need to be interpreted as follows: A high probability is an 

increased chance of the particular occurrence in relation to 

the lowest probability. Because the outcomes are based on 

a probability scale, the suggested outcomes of the model 

are not necessarily true. Because both beneficial and 

detrimental consequences are described in the same figure, 

interpretation requires attention. From a business 

perspective, a high probability of the beneficial 

consequences is preferred while a low probability of the 

detrimental consequences is present.  

 
Table 4.3: Interviewees conducted including company, the 

continuum in the matrix & NPD-project 

Company NPD-project 1 NPD-project 2 
Number of 

interviewees 
Company 1 Continuum B Continuum D three 
Company 2 Continuum B Continuum D three 
Company 3 Continuum D Continuum F three 
Company 4 Continuum A Continuum B two 
Company 5 Continuum A Continuum C two 
Company 6 Continuum E Continuum C three 

 

 
Double-

loop 
learning 

Continuum B 
NPD-projects: 3 

Interviews: 8 
Company:1,2, 4 

Continuum D 
NPD-project: 3 
Interviews: 9  

Company:1, 2, 3 

Continuum F 
NPD-projects: 1  
Interviewees 3 
Company: 3 

 
 

Single-
loop 

learning  

Continuum A 
NPD-projects: 2 

Interviews: 4 
Company: 5, 4 

 

Continuum C 
NPD-projects: 2 

Interviews: 5 
Company: 5, 6 

 

Continuum E  
NPD-projects: 1 

Interviews: 3 
Company: 6 

 

 low (1,2) medium (3,4, 5) high (6,7) 

                                  Level of equivocality 

 

 

As the matrix was developed, a pattern between the level 

of equivocality, the type of learning mechanism, and the 

consequences of equivocality is indicated – see Figure 4.3.  

This pattern aligns with the conceptual model of Figure 

4.1. the pattern implies the reported consequences of 

equivocality to be related to the reported level of 

equivocality and type of learning mechanism, and 

therefore might be adjustable by managers. This section 

will further elaborate upon this.  

 

Continuum A: 

Low level of equivocality & single-loop learning  

This continuum A includes two NPD-projects. The 

interviewees mentioned that a relatively low number of 

Figure 4.2: Number of NPD-projects, interviews and companies 
belonging to the continuums. 
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different development routes is proposed. This mainly 

because NPD-team members interpreted the information 

in a similar way. According to one interviewee, this was 

logic, as he claimed (I-10): ‘’When we want some more 

development routes to be proposed, we would increase the 

amount of equivocality’’. Additionally, multiple 

interviewees described that there was no commitment to 

enhance creativity because nobody raised question marks 

about the proposed ideas. Multiple interviewees reported a 

relatively low number of diverse ideas and the ideas 

proposed were mostly similar. Considering the outcomes, 

it can be stated that there is a relatively low probability of 

enhanced creativity in this situation. In addition, it was 

described by the interviewees (I-10 & I-12) that not many 

prediction errors were detected during the FEI process. 

This is due to the low level of equivocality and due to not 

further questioning the ideas that were supported. An 

interviewee even said (I-12) that a person would not be 

appreciated for questioning ideas further.  

The interviewees reported just a few small discussions. 

According to the interviewees, this makes sense because 

the interpretations do not differ that much from each other. 

Although discussions were not mentioned, some they did 

mention some fall of motivation. This is mainly because 

no learning mechanism was present to create mutual 

understanding. Therefore, some interviewees did not 

understand why a decision had been taken. Finally, no 

sabotage or hostility was reported. Although some NPD-

team members’ motivation decreased, the level of non-

understanding was not big enough to commit sabotage or 

let hostility emerge.  

 

Continuum B: 

Low level of equivocality & double-loop learning 

In this research, three NPD-projects are categorized in 

continuum B. The interviewees (I-1; I-4; I-5) described 

that a low number of different development routes was 

proposed. However, in those development routes, different 

ideas were proposed, which each NPD-team member tried 

to understand and improve. An interviewee claimed (I-3): 

‘‘I’m really happy that we considered an idea of someone 

while our first instinct was to ignore the idea. This gave us 

the insight that a basic assumption of me and my colleague 

in the team was wrong. Now we are in the final NPD-

phase. We did some consumer tests. The outcomes were 

great. This mainly because we changed that one 

assumption.’’ Overall, the level of creativity in this 

continuum is categorized by the respondents to be neither 

low or high. The interviewees described that the level of 

creativity could increase if people had less similar 

interpretations. Next to the level of creativity, the 

interviewees described that some prediction errors were 

detected. An interviewee described (I-11): ‘’We all 

assumed this to be the answer to the problem. However, 

one fellow NPD-team member gave us the insight that we 

were totally looking at the problem from the wrong 

perspective. Eventually, we could detect our flaw.’’ The 

interviewees categorized the probability that errors are 

detected to be neither high or low. They described that it 

was not low because people could detect thinking flaws 

with reasoning. However, it was not high either, because 

the interpretations and therefore the perspectives of people 

did not diverge much.  

The interviewees described no hostility, sabotage and 

fall of motivation. According to the interviewees, this 

makes sense, as the interpretations differ not that much. 

Considering this and section 4.1.2.3, it is argued that the 

risk of hostility and sabotage is low. Finally, according to 

the interviewees, only a few discussions occurred. The 

discussions were solved relatively fast as understanding 

was created. According to one interviewee, this was 

because only superficial knowledge had to be reformed, 

while deep-knowledge remained the same.   
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Continuum C:  

Medium level of equivocality & single-loop learning 

In this research, two NPD-projects are categorized in 

continuum C. The interviewees described that multiple 

development routes were proposed. Some development 

routes did diverge a lot according to the interviewees I-13; 

I-15; I-16. However, not that many ideas were presented 

in the development routes. According to interviewee I-15, 

this was because people did not understand the proposed 

development routes. Another interviewee claimed (I-13): 

“I was shocked to see that team members did not try to 

understand each other’s proposed ideas. I think we started 

off really good. However, after it became clear that most 

people did only consider what was best fitted in their 

opinion, the number of ideas decreased.’’ As a result, the 

interviewees indicate the level of creativity present to be 

neither low nor high. An interviewee said (I-16): ‘’Some 

proposed ideas were really creative. If people openly 

considered these ideas the creativity would flourish, I 

think. But they did not.’’  

In the NPD-teams, no major prediction errors were 

detected. Actually, one interviewee said (I-13): ‘’If we 

only had considered some ideas that were proposed in an 

honest way, I’m sure we did not make the same mistake 

we made now’’. Therefore, the probability that errors will 

be detected is stated to be rather low.  

The interviewees described that a lot of discussions 

appeared in the begin. However, after a while, the number 

of discussions decreased. According to interviewee I-12, 

this was because the motivation of some team members 

decreased. An interviewee said (I-13): ‘’I was not 

motivated anymore to participate in discussions because I 

had the feeling that it did not matter what I said. Others 

only considered their own thought.’’ When asking about 

the motivation, another interviewee I-12 claimed that five 

out of eight NPD-team members in the team were 

demotivated after a while. In addition, hostility was 

reported by multiple interviewees. According to an 

interviewee (I-16), this was the breeding place for long 

term hostility amongst people. Hence, it is reported that 

there is a high probability on discussion, fall of motivation 

and hostility in continuum C. Although those probabilities 

are rather high, the probability of sabotage or delay is 

reported to be neither low nor high.  

One interviewee mentioned that there was an intention to 

sabotage the process (I-15): ‘’One member who was on my 

side, said after a decision: We can also delay the process 

or make sure the board votes against this terrible idea.’’ 

However, it was never reported that people executed the 

sabotaging. However, most interviewees argued that they 

could image sabotage/delay happened without their 

knowledge.     

 

Continuum D:  

Medium level of equivocality & double-loop learning 

In this research, three NPD-projects are categorized in 

continuum D. Multiple interviewees (i.e. I-3; I-4; I-5; I-7) 

within this continuum described creativity to be 

flourishing and indicated that different development routes 

were created. Besides, within those development routes, a 

lot of ideas were created, which were continuously 

improved using the knowledge of the NPD-team members. 

Hence, it is reported that the probability of creativity was 

high. In addition, interviewees described that small faults 

in the ideas were found quite easily by using the 

knowledge of all NPD-team members. The interviewees 

reported no big prediction errors to be found. According to 

the interviewees, faults were detected early by 

continuously questioning the assumptions underlying all 

ideas. An interviewee claimed (I-7): ‘’Not only others but 

also I questioned my proposed ideas continuously to 

improve them. As a result, we discovered small flaws in 

our ideas’’.  

Discussions were presenting itself all the time, according 

to multiple interviewees. However, most of the time a 

mutual understanding was reached after a while. 
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According to the interviewees, creating mutual 

understanding only increased creativity and the number of 

errors detected. Hence, it was reported that the probability 

of discussions is rather high in continuum D. Some 

interviewees reported a shrink of motivation (I-1; I-5; I-8). 

As they explained, this was because one NPD-team 

member did not understand why discussions continued if 

only one or two persons did not reach consensus with the 

others. Interviewee I-1 said: ‘’Sometimes you just have to 

make a decision’’. Although some persons reported a 

shrink of motivation, the others reported rather a perceived 

increase in motivation. Interviewee I-4 said: ‘’If my 

motivation falls over time? Absolutely not I was extremely 

motivated to participate.’’ Hostility emergence and delay 

or sabotage were not reported by the interviewees. For 

instance, an interviewee claimed (I-4): ‘’Only if you like 

authority, you could be committed to delay or sabotage the 

process. People who want truly to work together will not 

feel the motivation to sabotage or delay the process. 

Because what you reach in the end is an understanding of 

all arguments’’. Hence, it is stated that the probability that 

a fall of motivation, hostility, sabotage or delay occurs is 

rather low in continuum D.  

 

Continuum E 

High level of equivocality & single-loop learning 

In this research, one NPD-project is categorized in 

continuum E. An interviewee stated (I-16): ‘’We started 

with brainstorming. A lot of different development routes 

were proposed. As a result, I was really motivated to 

contribute. However, after a while, I saw that only the 

people who proposed the development route came with 

new ideas in the development route. It was just a one-man 

show for everyone. Everyone was criticizing each other’s 

idea. Nobody did really understand each other’s ideas. But 

they did not even try to understand it. Really fast my 

motivation dropped and I even asked my manager whether 

I could be removed from the NPD-team. ‘’ All 

interviewees described that creativity was present, but 

nobody used it. The interviewees categorized the level of 

creativity neither to be low nor high. Further, the 

interviewees mentioned that they could not remember 

whether prediction errors were detected. An interviewee 

said (I-14): ‘’I guess no prediction error was detected’’. 

Hence, it is stated that the probability that prediction errors 

will be detected is rather low.  

The interviewees reported that at first a lot of discussions 

occurred. However, at the end of the FEI, almost no 

discussion presented itself anymore. To explain this, an 

interviewee said (I-15): ‘’This was mainly because most 

people had lost the hope that getting in a discussion was 

effective and could improve the performance’’. Another 

interviewee stated (I-16): ‘’Whatever we said just one or 

two men decided what to do. This is not really motivating 

right?’’. Hostility is reported in this continuum. To 

illustrate, an interviewee said (I-14): ‘’I believe some of 

the NPD-team members do not want work with each other 

anymore’’. Furthermore, sabotage was reported. However, 

the interviewees claimed that the probability of sabotage 

occurrence is relatively small in comparison with hostility 

emergence. The interviewee I-15 said that sabotage is the 

last thing people will do.  

 

Continuum F  

High level of equivocality & double-loop learning 

In this research, one NPD-project is categorized in 

continuum D. The three respondents within this continuum 

described that a lot of different development routes were 

proposed. Those development routes had a wide variety. 

In the beginning, just a few ideas were initiated in the 

different development routes. However, the interviewees 

described that more and more ideas were proposed by 

multiple NPD-team members when mutual understanding 

was created about the proposed development routes. 

However, creating understanding is described to be rather 

difficult. An interviewee explained this as follows (I-7): 
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‘’This is not strange as deep-rooted knowledge instead of 

superficial knowledge has often to be reformed before 

understanding can be reached’’. Within this process, a lot 

of prediction errors were detected, according to the 

interviewees. 

Moreover, the interviewees mentioned that there a lot of 

discussions took place and that those discussions were 

time-intensive. In addition, in between the discussion, a lot 

of time was needed to reform their knowledge and 

eventually create mutual understanding.  

Interviewees I-7 & I-8 indicated that two NPD-members 

perceived a fall of motivation. This was mainly because 

they did not want to reform their knowledge. Eventually, 

this also caused the emergence of some hostility in the 

group. An interviewee claimed (I-7): ‘’In a situation in 

which interpretations diverge a lot, hostility always 

emerges if people do not understand each other. 

Especially, if some people are not completely open to 

chance, hostility is certain.’’ Two interviewees claimed (I-

7 & I-8) that there is a high probability on hostility 

emergence, fall of motivation and sabotage, while one 

interview claimed (I-9) that the probability is neither low 

nor high.  

  

4.4.4 A trade-off  

Besides the first outcomes indicate that the consequences 

of equivocality might be manageable, these also indicate  

that managers might have to make a trade-off between the 

beneficial and detrimental consequences of equivocality. 

Conform Figure 4.3, managers cannot utilize 

equivocality’s beneficial consequences optimally while 

eliminating the detrimental ones. Figure 4.3 indicates that 

either the probability of discussions, shrink of motivation, 

and delay or sabotage is minimized or the probability that 

creativity is enhanced and prediction errors are detected 

are optimized. Some interviewees mentioned this 

explicitly. Interviewee (I-5) said: ‘’I don’t think we can 

minimize all detrimental consequences of equivocality 

while harvesting all beneficial consequences of 

equivocality. In my perception, we can either minimize the 

detrimental consequences or maximizing harvesting 

beneficial consequences’’.  

  

Time and resources consumption 

Multiple interviewees argued learning to be a time and 

resources intensive activity. Multiple interviewees 

mentioned a lot of time is spent on conversations which 

enables creating mutual understanding. To illustrate, an 

interviewee said (I-5): ‘’Most time is spent on just talking 

to reach mutual understanding. Not the idea creation 

activities. But the time spends to really understand each 

other ideas and their reasoning’’. ‘’Not only the discussion 

itself consumes time. In addition, the time needed to 

reform the knowledge in order to reach mutual 

Figure 4.3: Validation model: The reported consequences of equivocality based on the level of equivocality and the type of learning mechanism. 
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understanding consumes time‘’ mentioned interviewee I-

8. In addition, the interview outcomes imply the higher the 

level of equivocality, the more time it takes to reach 

mutual understanding. Due to this, it is stated that 

continuum A requires less innovation time than continuum 

E. Those interview outcomes align with literature, for the 

following reason. In general, a double-loop learning based 

system requires more time than a single-loop learning 

based system – because a recombination of knowledge is 

required (Argyris and Schön, 1997). Additionally, 

recombining knowledge in a high equivocal situation 

requires often more time than in a low equivocal situation 

(Weick, 1995). This because the required knowledge 

recombination is often superficial in a low equivocal 

situation and deeply rooted in high equivocal situations. 

Finally, Winograd and Flores (1986) emphasize that  

periodic ‘’breakdowns’’ in human perception are required 

to reform mental models. Obviously, these breakdowns 

consume time.  

 

Type of innovation 

When analysing the answers of questions regarding 

creativity and the type of innovation – e.g. business as 

usual, incremental and really-new innovations – a pattern 

is indicated. In general, the interviewees indicated the 

innovations in the continuums A & B to be business-as-  
usual or incremental innovations – see Figure 4.4. No 

interviewee categorized the innovation to be really-new in 

continuum A & B. In contrast, all interviewees categorized 

the innovations to be really-new in continuum D & 

continuum F. In addition, two interviewees of the same 

NPD-project indicated the innovation to be really new in 

continuum E. The other interviewees – in continuum C and 

E – did not indicate to the innovation type, because the 

innovation was killed, or the NPD-team stopped. Hence, 

this research implies a relationship between the level of 

equivocality, the type of learning mechanism and type of 

innovation.  

Miyazaki and Ueno (1985) described a similar dynamic. 

When understanding is created in medium or high-level 

equivocal situations, there is a higher probability that 

recombination of knowledge occurs, which then might 

result in new insights that undermine general assumptions, 

on which really new innovation are based.  

 

Non-preferred versus preferred continuums 

Although not one continuum is optimal regarding the 

consequence of equivocality, this research indicates that 

Figure 4.4: A trade-off model of the consequences of equivocality based on the reported consequences of equivocality, 
reported innovation time, and reported type of innovation by the interviewees, 
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two continuums are not preferred: continuum C & E from 

a managerial perspective - these continuums are red 

coloured in Figure 4.4. The results indicate that the 

consequences in continuum C & E were often related to 

the detrimental consequences of equivocality, such as 

major discussions, shrink of motivation, hostility and 

sabotage. Hence, the first findings indicate that these 

continuums should be avoided from occurring.  

From an innovation perspective, two continuums are 

indicated as debatable – and are therefore orange coloured 

in Figure 4.4. Continuum A is indicated to be datable as 

interviewees state the amount of creativity to be really low 

while NPD-innovations require a minimum level of 

creativity to succeed (Ambile, 1988). Continuum F is 

indicated to be debatable since interviewees indicated that 

a lot of time spent on conversations to create mutual 

understanding in this continuum. It is not clear yet whether 

or not continuum F has advantages in comparison to 

continuum D, while the interviews imply that the 

innovation time and resources costs of continuum F are 

higher. Interviewee I-7 said: ‘’I don’t know whether the 

beneficial effects overcome the needed innovation time 

and resources cost as a result to discussions and learning. 

I don’t think so’’.  

 

4.5 Advanced stage: The controllable organisational 

conditions 

During the intermediate stage, a pattern between the 

level of equivocality, mutual understanding and the 

consequences of equivocality is found. Based on these 

outcomes, the interview guides were adjusted again after 

12 interviews. The purpose of the advanced stage is to 

validate the patterns found earlier and to increase the 

understanding of these patterns. As already mentioned, the 

results regarding the conceptual model of equivocality are 

included in Chapter 4.2. While asking more explanatory 

questions, an additional pattern revealed itself during the 

advanced stage. This pattern is complementary to the 

patterns found in the intermediate stage. Only after intense, 

in-depth analysing and using the flip-flop technique the 

pattern became visible. A pattern revealed itself in terms 

of which controllable organisational conditions may 

impact the level of equivocality and the type of learning 

mechanism. According to the results, the level of 

equivocality depends on the team composition whereas the 

type of learning mechanism depends on the NPD-culture, 

team composition, and NPD-process design.  

 

4.5.1 The level of equivocality 

Interviewee I-11 claimed: ‘’Whether you have a lot of 

equivocality in your team or not, depends on which people 

you put together. When you put people with a different 

background together the level of equivocality will be high. 

When you put people together with the same background 

the level of equivocality will be low’’. Another 

interviewee claimed (I-8): ‘’What I see is that the more the 

team differs on the areas of experience, culture, history and 

personal traits, the more equivocality. So, we can adjust 

the level of equivocality by choosing our NPD-team 

members carefully’’. Other interviewees claimed similar 

dependencies. Some interviewees that did not claim this 

relationship did also not contradict it.  

Hence, the results indicate that managers may influence 

the level of equivocality by adjusting team composition, 

whereas the key indicator is the diversity of knowledge 

elements amongst NPD-team members – e.g. knowledge 

base, experience, history, personal traits, culture – is the 

key indicator.  

This finding aligns with activity and equivocality theory 

– see Chapter 2.4 (Weick, 1995; Engeström et al., 1999).  

Interviewee (I-7) said: ‘’It is ineffective to create 

equivocality randomly in a component, while equivocality 

in a specific component is required to come up with a 

successful new product’’. Multiple interviewees 

emphasize that creating equivocality randomly in the 

knowledge elements is ineffective. In addition, I-7, I-8, I-
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15 & I-16 emphasized that diversity in the knowledge 

elements created should align with the NPD-objective. For 

instance, some interviewees mentioned that a manager 

should not create diversity in national culture when the 

product is for a specific country. This aligns with 

Drucker’s (1976) statement that NPD-team composted 

carefully considering the NPD-objective. However, this 

contradicts the statement of some interviewees (i.e. I-6; I-

9; I-13) which imply that diversity is always better. 

 

4.5.2 The type of learning mechanism  

As implied in Chapter 4.2, the continuums of the model 

of equivocality differ in learning intensity. In this research, 

learning intensity is defined as the intensity of double-loop 

learning mechanisms present in the NPD-process. It is 

implied that continuum A requires the lowest learning 

intensity while continuum F requires the highest. Based on 

the interviews, it can be stated that the type of learning 

mechanism and its intensity depends on the setting of 

multiple organisational conditions including NPD-culture, 

team composition, and innovation process design. 

Multiple interviewees (I-7, I-9 & I-4) indicate that in order 

to enable learning in an optimal manner, all organisational 

conditions need to be aligned regarding the continuum.  

 

NPD-culture 

Although some interviewees (i.e. I-3 & I-14) indicated 

NPD-culture to not be a crucial condition, most 

interviewees described NPD-culture to be of major 

importance in enabling learning. Some interviewees 

described the NPD-culture even as the most important 

condition to enable learning. One interviewee (I-6) used a 

quote of Trompenaars & Hampenden-Turner (2012) to 

indicate its importance: ‘’A fish discovers its need for 

water only when it is no longer in it. Culture is like water 

to a fish. It sustains human interaction. We live and 

breathe through it’’. According to multiple interviewees, 

NPD-culture impacts the course of action and therefore is 

of importance.  

While analysing the NPD-culture descriptions of the 

interviewees in combination with the learning type a 

pattern revealed itself. The coding results – overviewed in 

Table 4.4 show a difference between the role of the NPD-

culture in double-loop learning and single-loop learning 

based settings.   

Most interviewees that are categorized in the double-

loop learning setting, described the NPD-culture as 

motivating and enabling. The respondents mentioned that 

most members were motivated to participate in the FEI 

process. This mainly because all ideas and opinions were 

considered valuable and decisions were made together – 

joint-decision making. In continuum B & D it was often 

reported that no decision was made until full mutual 

understanding amongst all NPD-team members is reached. 

In those situations, almost no detrimental consequences of 

equivocality occurred. Only the conversations required to 

enable learning consumed a lot of time and resources. 

Most respondents indicated that they felt part of the NPD-

team. Multiple times it was mentioned that people felt 

committed to detect thinking errors, by continuously 

reflecting on their own and others’ mental models.  

However, multiple interviewees (I-1; I-5) described the 

NPD-culture as thinking and not acting culture. According 

to these interviewees, the discussions were unnecessarily 

long and some conversations did not have added value. An 

interviewee (I-5) claimed: ‘’We talked with seven people 

for eight hours on some details in words because some 

people did not understand it. This was unbelievable.’’ In 

addition, they described the process as indecisive. Those 

interviewees were classified in continuum B & D.  

Most interviewees classified in single-loop learning 

setting described the NPD-culture as action-based. Ideas 

were presented and the NPD-team members with the most 

experiences or hierarchical power decided which action to 

be taken next. The ideas of the experienced people were 
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described to be most valuable. Decisions within the NPD-

teams were made democratically or politically. Multiple 

interviewees described NPD-team members to wait for the 

most powerful person to vote, and then vote accordingly.  

The difference between both cultures is especially 

recognized in company 4 which reported to use both a 

single- and double-loop learning based system. An 

interviewee of company 4 said (I-10): ‘’Reflecting on the 

NPD-culture, it was like the NPD-projects did take place 

in two different companies’’. The differences described in 

company 4 validated the descriptions of the other 

interviewees.  

The interview results align with the two NPD-cultures 

that Kaner et al. (2007) distinguishes: participative culture 

and conventional culture. Both differ in the acceptation of 

learning during human interaction (Kaner et al., 2007). A 

participative culture is mainly based on full participation 

of all NPD-team members, creating mutual understanding, 

inclusive solution and shared responsibilities, while a 

conventional perspective is the opposite. The interview 

outcomes indicate that a participative culture enables 

double-loop learning better than a conventional culture. 

Multiple interviewees argued that a participative culture 

was related to double-loop learning in the continuums B, 

D, & F, while a more conventional culture is often related 

to single-loop learning in continuum A C & E. This also 

aligns with the literature. Velden & Mörtberg (2014) argue 

that a participative culture creates a setting that is more 

double-loop learning based, while a conventional culture 

creates a setting that is more single-loop learning based.  

 

Table 4.4: Coding table NPD-culture in double-loop and 
single-loop learning.  

 NPD-culture codes 

Double-loop 
learning 

Interviews: 20 
NPD-projects: 7 

Thinking-based approach 
Full-participation 

Idea & opinion valuable 
Full responsibility 

Safe environmental (making mistakes) 
Group focused performance 

Joint-decision making 

Creating mutual understanding Continuous 
Reflection 
Undecisive 

Open informal communication 

Single-loop 
learning 

Interviews: 12 
NPD-projects: 5 

Action-based approach 
A few people have the power within the 

team 
Hierarchical decision making 

Political decision making 
The ideas of the most experienced people 

are considered the most valuable. 
Decisions made democratically.  

Individual focused  
Individual performance measurement 

Closed / political communication 
 

NPD-team composition 

Interviewee (I-7) claimed: ‘’People need to be eager to 

learn to overcome equivocality. They need to be 

committed to reform their own mental models, if needed’’. 

According to the interviewees, some people better fit in a 

setting that is single-loop learning based, while others fit 

better in a double-loop learning based system. The coding 

results – overviewed in Table 4.5 showed a difference 

between the role of the personalities in double-loop and 

single-loop learning based systems 

Generally, the results show that NPD-team members in 

the double-loop learning setting were more focused on 

learning than short-term performance. In addition, NPD-

team members were more eager to learn, as most 

interviewees reported that people were continuously 

asking questions to find incorrect assumptions in the 

mental models of others. Besides, they were continuously 

reflecting on their mental models. Next to individual 

learning, they focused on group learning by creating 

mutual understanding. They valued group decisions 

strongly. Social interaction was valued to be important as 

well. The interviewees mentioned that they valued 

innovation speed as subordinate to long term relationships 

and group learning.  

In a single-loop learning situation, people were more 

focused on short term results. An interviewee (I-12) 

claimed: ‘’Sometimes a decision has to be made. Even if 

not all the persons do agree’’. Another interviewee (I-14) 

claimed: ‘’I don’t understand why you should talk and talk. 
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Just do it and people will figure out what works and what 

does not work’’. People in single-loop learning situations 

were more focused on fast decision making. Also, people 

in single-loop learning situations admire people with a lot 

of experience.  

 

Table 4.5: Coding table NPD-team members personality in 
double-loop and single-loop learning 

 Personality 

Double-loop 
learning 

Interviews: 20 
NPD-projects: 7 

Learning focused 
Group focused learning  

Questions everything to find incorrect 
assumptions  

Continuous reflection of mental models  
Values a group decision 

Social interaction 
Long-term relationships 
Open communication 

Respectful 

Single-loop 
learning 

Interviews: 12 
NPD-projects: 5 

Performance focused 
Individual oriented 
Individual learning 

Fast decision making 
Acting instead of talking 

Admire person with experience  
Political or closed communication 

 

The interview results align with the personality 

categorization of learning-oriented and performance-

oriented people (Pershing et al., 2006; Clegg et al., 2016). 

Interviewees indicated that persons who are more 

learning-oriented better fit a double-loop learning based 

environment than a single-loop learning environment, 

while performance-oriented people better fit a single-loop 

learning environment (e.g. I-10 & I-12). In two NPD-

teams, both performance and learning-oriented 

personalities were present (continuum C & E). In those 

situations, a lot of negative consequences of equivocality 

were present. This is mainly because had other priorities 

regarding learning and short-time performance. For this 

reason, they did not understand each other’s decisions and 

behaviour. Multiple times the interviewees reported not 

understanding each other decisions and behaviour as a 

recipe for enormous frustration and the emergence of long-

term hostility amongst people. An interviewee said (I-15): 

‘’I don’t understand why the others value the experienced 

guy so much. All his ideas were considered to be true 

without questioning the assumptions underlying the idea.’’ 

Also, in this case, some interviewees indicated it as a 

recipe for frustration and long-term hostility. 

According to some interviewees, learning-oriented 

people have difficulty in making fast decisions based on 

current explicit knowledge in a more hierarchical setting. 

This is why learning-oriented people fit less in continuum 

A. In contrast, extreme performance-oriented persons will 

have difficulties in understanding why everything is 

questioned while the answer can easily be found using 

explicit knowledge and why no decision is taken based on 

explicit knowledge directly. Hence, performance-oriented 

people fit less in continuum D.  

In continuum B & E interviewees indicated that a 

combination of performance- and learning-oriented 

personalities are preferred. However, multiple 

interviewees mentioned that in continuum B & E persons 

need to be more learning-oriented than performance-

oriented in order to achieve the required learning intensity.  

In the literature, performance-oriented personalities are 

also related to single-loop learning systems, while 

learning-oriented personalities are more related to double-

loop learning personalities (Pershing et al., 2006; Clegg et 

al., 2016). In addition, it is mentioned that performance-

oriented personalities experience difficulties in 

functioning in a double-loop learning situation while 

learning-oriented personalities have more difficulty in 

functioning in a single-loop learning situation (Cohen & 

Levinthal, 1990; Fiol, 1985). Hence, the interview 

outcomes and literature align.  

Hence, the outcomes imply that if the learning intensity 

increases, NPD-team members with a more learning-

oriented personality are preferred to join the NPD-team. 

On the other side, if the learning intensity is relatively low, 

NPD-team members with more performance-oriented 

personalities are preferred. 
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NPD-process design 

The NPD-process should be designed in such a way that 

a new product can be created in the most optimal manner 

(Smith & Reinertsen, 1997; Cooper, 2008). For this 

purpose, scholars devoted ample attention to the NPD-

process design, e.g. Cooper and Kleinschmidt, 1986; 

Reinertsen, 1994; Koen et al., 2002.  

All interviewees indicate that just one NPD-process 

design is used for all type of NPD-projects in their 

organisation, as all companies use the stage-gate model or 

a derivative of the stage-gate-method, such as agile stage-

gate-method. The interviewees claimed that no design 

adjustments are made based on the NPD-project’s aim, 

resources or micro-environmental conditions. Within 

literature, there is only a small body of research that 

focusses on the optimal NPD-process design in different 

situations, e.g. (Smith and Reinertsen, 1997; Cooper, 

2008). In general, scholars are concerned with developing 

the one size fits all NPD-process. Hence, it is not surprising 

that the organisations used the same NPD-process for all 

NPD-projects.  

Despite interviewees reported that they use all the same 

NPD-process for all NPD-project, during analysing the 

data a pattern revealed itself which indicates differences in 

the NPD-processes to be present regarding the learning 

intensity. The results indicate that the NPD-process which 

is used by the company is related to the level of mutual 

understanding on t=x. According to interviewees, this is 

because some NPD-process designs enable more learning 

than others.   

As discussed in Chapter 2.1, classic creativity theory 

distinguishes two types of creativity phases, i.e. diverging 

and converging during each FEI activity (Ambile, 1988; 

Buijs, 1984; Brown, 2008). The NPD-process, as 

commonly used by organisations and referred to by 

scholars, makes use of continuous cycling between both 

phases. Despite this design is often taken for granted, the 

outcomes of this research indicate the presence of another 

creativity phase when double-loop learning is present.  

Multiple interviewees in continuum C & E indicated that 

a problem of the common NPD-process design is that there 

is no or little possibility to create mutual understanding 

during the diverging and converging phases. To illustrate 

this, an interviewee claimed (I-3): ‘’In such process, you 

are continuously alternating diverging and converging 

decisions. However, there is no time left for knowledge 

reflection. Because we don’t reflect, it is likely that we 

arrive at a point in which we lose everybody in the team. 

As a result, the negative consequences of equivocality 

revealed itself whenever decisions need to be made’’. The 

interviewees argued that the lack of conversations and 

knowledge reflection in the NPD-process resulted in 

negative consequences of equivocality during the 

converging phase. ‘’The reveal of the negative 

consequences of equivocality is just a sign that people lost 

each other, and no mutual understanding is present’’ (I-8).  

In contrast, in continuum B, D & (partly) F respondents 

did not indicate this problem. This is mainly because they 

did include a reflection process. Most double-loop 

learning based NPD-projects reported using time periods 

between the meetings to reflect and restructure their own 

mental models. In addition, most of the NPD-projects used 

a meeting to reflect together. These meetings are used to 

execute conversations about the mental models underlying 

the proposed ideas. Although all interviewees did not 

include this period in their NPD-process drawing, all 

interviewees classified in the double-loop system reported 

the inclusion of this reflection phase. Interviewee I-5: 

‘’Actually reflecting the NPD-process which we just 

drawn together to what we actually do, I conclude that we 

miss one step in-between the proposition of ideas and 

decision making. What we actually do is a step of 

reflection in which we just discuss the mental models 

underlying the ideas.’’  
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While analysing the interviews more in-depth, the length 

of the reflection period and the time between idea 

generation and decision making is found to be greater if 

the learning intensity is higher.  

Although only some interviewees did report the 

inclusion of this period directly, the use of this period is 

not completely new. Some scholars argue that such a 

period is of importance to learning. Nonaka (1994) argues 

that a phase that enables recombination of knowledge is 

needed in the organisational knowledge creation process. 

Winograd & Flores (1986) describe that a phase is needed 

to overcome periodic ‘’breakdowns’’ during 

recombination of knowledge. Breakdowns refer to the 

interruption of an individual ‘’state-of-being’’ including a 

feeling of personal confusion. In the learning theory, some 

scholars argue that an incubation period is required to 

enable a recombination of knowledge (Alves et al., 2005; 

Barah & Paulus, 2015). Finally, in creativity theory, 

multiple scholars argue that an extra creativity phase is 

required to enable a recombination of knowledge and 

create mutual understanding (Buijs, 1984; Kaner et al., 

2007). The recommendations of these scholars have one 

similarity: the inclusion of a creativity phase that enables 

recombining knowledge and creating mutual 

understanding while no diverging or converging decisions 

are taken. This was also the rule that interviewees 

described: during this stage, no ideas are allowed to be 

proposed and decisions are allowed to be taken.  

Because the interview outcomes indicate that adding 

such a phase for double-loop learning situations results in 

a higher level mutual understanding, it is emphasized to 

include a third creativity phase in-between the diverging 

and converging phase; the reflection phase.  

 

Conclusion and discussion 

The consequences of equivocality expressed in literature 

are reported by the respondents. Some NPD-teams 

reported the beneficial consequences – e.g. enhancing 

creativity and detecting prediction errors – in general, 

while other NPD-teams report the detrimental 

consequences – emerging discussions, shrink of 

motivation, presence of hostility, and delay/sabotage – in 

general, or a combination of both. This research indicates 

whether the detrimental or beneficial consequences 

occurring in the FEI depend on the level of equivocality, 

the type of learning mechanism in the NPD-team (e.g. 

single-loop learning or double-loop learning), and the 

level of mutual understanding. This research emphasizes 

the level of equivocality to be positively related to both the 

beneficial and detrimental consequences of equivocality. 

In addition, the outcomes indicate the level of equivocality 

to be negatively related to the level of mutual 

understanding. This relationship is indicated to be 

strengthened by the presence of single-loop learning and 

weakened by the presence of double-loop learning. In turn, 

the level of mutual understanding is indicated to be 

positively related to beneficial consequences and to be 

negatively related to the detrimental consequences. Hence, 

in addition to a direct relation between the level of 

equivocality and its consequences, the outcomes imply the 

level of mutual understanding to be a mediator between the 

level of equivocality and the consequences of 

equivocality. In addition, this research indicates the type 

of learning mechanism to be a moderator between the level 

of equivocality and the level of mutual understanding. All 

the above described relationships imply that the beneficial 

consequences cannot be fully utilized while the 

detrimental consequences of equivocality are fully 

eliminated at the same time and vice versa.  

This research gives some first insights on how 

controllable organisational conditions are related to the 

beneficial and detrimental consequences of equivocality 

and therefore gives a first indication of how managers can 

adjust the consequences of equivocality. Despite further 

tests are required, this research indicates equivocality’s 

consequences to be managerially adjustable through 
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adjusting the level of equivocality at the start of the NPD-

project and the type of learning mechanism. 

The outcomes express the level of equivocality to be 

depending on the diversity in knowledge elements 

amongst NPD-team members, whereas the level of 

equivocality increases when the diversity in one of the 

knowledge element amongst NPD-team members 

increases.  

In addition, the outcomes imply the type of learning 

mechanism to be depending on the NPD-culture, NPD-

team composition, and the NPD-process design. The 

outcomes show that a participative culture is present in 

double-loop learning situations, while a conventional 

culture is present in a single-loop learning situation.  In 

addition, the outcomes imply learning-oriented NDP-team 

members to be present in double-loop learning situations, 

while performance-oriented people to be present in single-

loop learning situations. Finally, the NPD-process design 

of double-loop situations included an additional cognitive 

creativity phase – the reflection phase – in which no 

diverging and converging activities are executed while 

single-loop learning situations did not include this 

additional phase.  

 

Theoretical implications 

This research gives some new insights on how the level 

of equivocality is related to the beneficial and/or 

detrimental consequences of equivocality in the FEI.  This 

research qualitatively confirms the in literature described 

direct relationship between the level of equivocality and 

the consequences of equivocality. Further, additional 

concepts are found to be of importance to this relationship, 

such as mutual understanding and type of learning 

mechanism. Therefore, this research contributes to 

equivocality theory, learning theory, communication 

theory, psychology literature, and NPD-literature. 

Moreover, this research indicates a relationship between 

the level of equivocality, type of learning mechanism, 

creativity, and innovation time. As this insight is new and 

links multiple theories, it contributes to equivocality 

theory, learning theory, creativity theory, and NPD-

performance theory. Finally, this research gives some first 

insights in how the controllable organisational conditions, 

e.g. NPD-culture, NPD-team composition, and NPD-

process design are related to the beneficial and detrimental 

consequences of equivocality. Therefore, this research 

contributes to the school of management in general.  

 

Managerial implications  

This research emphasizes the beneficial and detrimental 

consequences to be (partly) managerially adjustable. The 

insights of this research can be used by managers to create 

a first understanding of how to influence the consequences 

of equivocality in their advantage in the light of their NPD-

strategy.  

This research indicates that managers need to consider 

the level of equivocality and the type of learning 

mechanism used in the FEI-team environment proficient, 

as a combination of both is found to be related to the 

consequences of equivocality. The first insights indicate 

the level of equivocality to be adjustable by the team 

composition in which the diversity in knowledge elements 

amongst NPD-team members is the key indicator. Further, 

this research indicates that the type of learning mechanism 

can be influenced by the NPD-culture, NPD-team 

composition, and NPD-process design.  

In order to utilize the beneficial consequences of 

equivocality while eliminating the detrimental 

consequences of equivocality as much as possible, this 

research implies that managers should aim for a 

participative NPD-culture, to include learning-oriented 

NPD-team members in the NPD-team and to include a 

reflection phase in the NPD-process when the level of 

equivocality is medium or high. In contrast, managers 

should avoid a conventional NPD-culture, to include 

performance-oriented NPD-team members in the NPD-
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team, and only use diverging and converging creativity 

phases when the level of equivocality is medium or high, 

as the detrimental consequences are found to dominate 

using these settings of organisational conditions. In low 

equivocal situations, managers may use combinations of 

the controllable organisational conditions. However, since 

this research indicates all combinations to be related to 

different consequences of equivocality, managers should 

carefully consider the settings of organisational conditions 

in the light of their NPD-strategy.  

 

Limitations & future research  

The basic conceptual model, shown in Figure 2.3, is 

never researched quantitatively. Because the model is at 

the basis of this research and equivocality theory, it is 

interesting to validate the model empirically. 

Although the grounded theory approach fits the research 

purpose, the researcher is rather young (24 years old) and 

not experienced in doing research. Since the quality of the 

grounded theory approach depends on the researcher’s 

experience and theoretical knowledge (Tie et al., 2018), 

the research quality is debatable. In addition, the research 

is executed solo while scholars advice not to execute the 

grounded theory method solo (Mills et al., 2006). Hence, 

it is interesting to replicate this research. Moreover, it 

might be interesting to execute the data analysis once more 

in order to validate the results of this research.  

This research examined the consequences of 

equivocality in business-as-usual, incremental, and really-

new NPD-projects focusing on the FEI-team environment 

in mature Dutch tech-based firms. Therefore, the research 

delivers no insight for start-ups, non-tech based firms, 

other geographical areas outside the Netherlands, radical 

innovations, later NPD-phases, and other innovation 

trajectories (e.g. business model innovations, and services 

innovations). It might be interesting to execute further 

research in those areas to increase the generalizability of 

the results and increase the understanding of equivocality 

and its consequences in different situations.   

Since ten respondents were related to the researcher – 

using the snowball method – the results might be 

influenced. Next to the snowball-method, the purposive 

sampling method was used. Because the maximum 

criterion was tested using the opinion of one or two NPD-

team members within the NPD-team, the validity of the 

criterion decreased. In addition, three times the criterion 

was not met, because the requirement that all respondents 

had to participate in the two NPD-projects had priority. As 

a result, the subjective character of equivocality and its 

consequences might be undervalued in this research. 

Hence, it is interesting to replicate this research using only 

the maximum purposive sampling method.  

Although a two-men representation of an eight-man team 

is acceptable following literature (Corbin & Straus, 1990), 

reality might be different. It is interesting to execute 

focused group research as this concentrates more on the 

group-level consequences of equivocality.  

Despite semi-structured data method fits the research 

purpose well, a self-reporting bias might be present as 

interviewees are asked about the beneficial and 

detrimental consequences of equivocality present in their 

company. Hence, it is interesting to use an observational 

data collection research method as this might prevent the 

self-reporting bias to be present. Additionally, it might 

give new insight into the relationship between equivocality 

and its consequences.  

While anonymous data gathering increased the 

respondents’ honesty during the interviews, the reliability 

of this research decreased.  

The initial research stage and intermediate stage are 

closed after executing 31% and 75% of all interviews 

respectively. Since the number of interviews in the initial 

stage was relatively low, possible patterns might not have 

been revealed. As a limited number of interviews were 

executed during the advanced stage, the amount of 
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validation might be debatable. In addition, the patterns 

found in the advanced stage could not be validated further. 

Hence, it is interesting to validate the results in further 

research. 

Additionally, in this research, a lot of interesting insights 

are found which deserve further research. Firstly, no 

additional consequences of equivocality are found, 

therefore it is interesting to validate equivocality’s 

consequences further. Secondly, it is interesting to 

quantitatively test the conceptual model of equivocality – 

see Figure 4.2 – in order to validate the results of this 

research. It is interesting to research the functions of the 

relationships (e.g. U-curve, exponential, logarithmic) of 

the conceptual model as multiple interviewees mentioned 

these not to be linear. Both studies might further improve 

the understanding of equivocality and its consequences. 

Thirdly, it is interesting to research the impact of the 

concept consensus as interviewees did mention its 

relevance but due to time constraints, the concept of 

mutual understanding was focused on in this research. 

Fourthly, it is interesting to execute a quantitative study to 

the validation model of equivocality – see Chapter 4.4 – in 

order to validate the results. This will give more insights 

in the manageability of equivocality’s consequences. In 

addition, it will improve the understanding of the impact 

that the organisational conditions have on the 

consequences of equivocality. Fifthly, it is interesting to 

execute qualitative and quantitative research on the 

relationship between the level of equivocality, the type of 

learning, the type of innovation, and innovation time as the 

current research indicates a pattern might be present 

between those. Finally, it is interesting to extend research 

on the areas of the controllable organisational conditions 

and its impact on the consequences of equivocality, as this 

research gives the first insights regarding NPD-culture, 

NPD-team composition, and NPD-process design. Further 

research might improve understanding about the dynamics 

– in how the controllable organisational conditions impact 

the consequences of equivocality – or report additional 

controllable organisational conditions to be of importance.  
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Appendix I: The dimensions of the concepts 
 

 
 

The concepts used in this research are divided in dimensions. Based on the dimensions the interview guidelines are 

made and following-up questions are made. The concept dimensions are theory-based or data-based (extract from 

the raw data). In the beginning the concepts ‘equivocality’, ‘consequences of equivocality’ and ‘micro-environmental 

conditions’ were included. More concepts were included as the research continued. The tables below overview the 

dimensions of the concepts, the references which claim these dimensions, and the stage in which the dimension is 

added in the interview guidelines. Only the dimensions are added in the tables which might be of added value for the 

research. The dimensions might overlap with the codes (Appendix III). In the codebook (Appendix III) al dimensions 

reported are defined.  

 

A. The dimensions of equivocality  

Equivocality can be overviewed in multiple dimensions according to the literature. The dimensions below are taken 

into account during the interviews in research stage I, II & III.  

Concept A First layer of 
concept A 

Second layer of 
concept B 

Third layer of 
concept B 

Measurement of 
dimension 

Equivocality 
 

(Daft and 
Macintosh,1981; 
Daft and Weick, 

1984; Daft et 
al., 1987; Daft 

and Lengel, 
1986; Nonaka, 

1994; Fiol, 
1994; Weick, 

1995; Kim and 
Wilemon, 

2002b; 
Frishammer et 

al., 2011; Floren 
and 

Frishammer, 
2012; Carson et 

al., 2012; 
Sjödin, 2016) 

 of times 
equivocality 
occurs in t=x 
(Daft et al., 

1987;) 

  qualitative number 

Type of 
equivocality 
occurs in FEI 

(Daft and 
Macintosh,1981; 
Nonaka, 1994; 

Kim and 
Wilemon 2002b; 

Floren and 
Frishammer, 
2012; Sjödin, 

2016) 

Information identification 
(environmental orientation) 
(Daft et al., 1987; Nonaka, 

1994) 

 yes/maybe/no 

Idea (means) 
(Nonaka, 1994; Kim and 
Wielmon 2002b; Sjödin, 

2016) 

 yes/maybe/no 

Reasoning (means 
orientation) 

(Nonaka, 1994; Kim and 
Wielmon 2002b; Sjödin, 

2016) 

 yes/maybe/no 

Planning (means 
orientation) 

(Nonaka, 1994; Kim and 
Wielmon 2002b; Sjödin, 

2016) 

 yes/maybe/no 

Goal (goal-orientation) 
(Nonaka, 1994; Kim and 
Wielmon 2002b; Sjödin, 

2016) 

 yes / maybe / no 

Intensity (level) 
of equivocality 

(Daft and 
Macintosh,1981; 

Weick, 1995; 
Floren and 

Frishammer, 
2012; Sjödin, 

2016) 

 of difference between 
interpretations 

(which layer is it based) 
(Weick, 1995) 

Artifacts and products 
(Tompernaars et al., 2012) yes/maybe/no 

Norms and values 
(Tompernaars et al., 2012) yes/maybe/no 

Basic assumptions 
(Tompernaars et al., 2012) yes/maybe/no 

Number of people involved 
(Weick, 1995)  qualitative number 
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B. The dimensions of the consequences of equivocality 

The consequences can be divided in multiple dimensions according to the literature. The dimensions below are taken 

into account during the interviews in research stage I, II & III. 

Concept A Concept B First layer of 
concept B 

Second layer of 
concept B 

Third layer of 
concept B 

Measurement of 
dimension 

Consequences 
of equivocality 

(Daft and 
Macintosh,1981; 
Daft and Weick, 

1984; Daft et 
al., 1987; 

Weick, 1995;  
Zack, 2001; 
Flemming, 

2001; Croning 
and Weingart, 
2007; Neil & 
Rose, 2007; 

Frishammer et 
al., 2011; 

Carson et al., 
2012; Sjödin, 

2016) 

Enhancing 
creativity 
(Daft and 

Macintosh, 
1981; 

Eisenberg, 
1984; Nonaka, 
1994; Weick, 
1995; Fiol, 
1995; Zack, 

2001; 
Flemming, 

2011;) 

Number of ideas 
(Weick, 1995; 
Daft and 
Macintosh, 1981 
Kock et al., 
2014) 

Number of new 
development routes 
(Goldenberg et al., 2002) 

 qualitative number 

Number of ideas in the 
development routes 
(Goldenberg et al., 2002) 

 qualitative number 

Idea quality 
(Nonaka, 1994; 
Fiol, 1995; Kock 
et al., 2014) 

Uniqueness of the idea 
(Reinig et al., 2007) 

Difference to earlier ideas 
(Reinig et al., 2007) qualitative diversity 

Difference to current state 
of art in organisation/ 
industry 
(Reinig et al., 2007) 

qualitative diversity 

Fits the organisation 
strategy & Goals 
(Reinig et al., 2007) 

Fits the goals 
(Reinig et al., 2007) yes/maybe/no 

Fits the timeline 
(Reinig et al., 2007) yes/maybe/no 

Realizable with the 
resources 
(Reinig et al., 2007) 

 yes/maybe/no 

     

Detecting 
prediction 

errors 
(Nonaka, 

1994; Fiol, 
1995; Weick, 
1995; Barr, 
1981; Zack, 

2001) 

Number of 
prediction errors 
(Kock et al., 
2014) 

Error type I 
(Reinertsen, 1999)  qualitative number 

Error type II 
(Reinertsen, 1999)  qualitative number 

Quality of 
detecting 
(Fiol, 1995; Barr, 
1981;  Kock et 
al., 2014) 

World-wide assumption 
(Reinertsen, 1999)  yes/maybe/no 

Industrial assumption 
(Reinertsen, 1999)  yes/maybe/no 

Organisation assumption 
(Reinertsen, 1999)  yes/maybe/no 

Team assumption 
(Reinertsen, 1999)  yes/maybe/no 

Personal assumption 
(Reinertsen, 1999)  yes/maybe/no 

Discussions 
(Daft et al., 

1987; Daft and 
Macintosh, 
1981; Barr, 

1998 
Frishammer et 
al., 2011; 
Croning and 
Weingar) 

Number of 
occurrence 
(Daft et al., 
1987) 

  qualitative number 

Longitude  
(Daft et al., 
1987) 

  qualitative number 

Intensity 
(Daft et al., 
1987; 
Frishammer et 
al., 2011) 

Number of people 
involved  qualitative number 

Diversity in opinions 
(Daft et al., 1987)  qualitative diversity 

Which layer the 
difference is rooted 
(Tompernaars et al., 
2012) 

Artifacts and products 
(Tompernaars et al., 2012) yes/maybe/no 

Norms and values 
(Tompernaars et al., 2012) yes/maybe/no 

Basic assumptions 
(Tompernaars et al., 2012) yes/maybe/no 
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Concept A Concept B First layer of 
concept B 

Second layer of concept 
B Third layer of concept B Measurement of 

dimension 

The 
consequences 

of equivocality 
(continued) 

Shrink of 
motivation 

(Mintzberg et 
al., 1979; 

Barr, 1998; 
Floren & 

Frishammer, 
2012) 

Number of 
occurrence 
(Floren & 
Frishammer, 
2012) 

  qualitative number 

Longitude 
(Barr, 1998)   qualitative number 

Intensity 
(Mintzberg et al., 
1979; Floren & 
Frishammer, 
2012) 

The difference in 
interpretation 
(Mintzberg et al., 1979) 

 qualitative diversity 

The number of influence 
the people can have to 
change the situation 
(Mintzberg et al., 1979; 
Neil & Rose, 2007) 

 qualitative number 

Hostility 
(Mintzberg et 

al., 1979; 
Barr, 1998; 
Floren & 

Frishammer, 
2012; Sjödin 
et al., 2016) 

number of 
occurrence 
(Barr, 1998) 

  qualitative number 

Longitude 
(Barr, 1998)   qualitative number 

Intensity 
(Mintzberg et al., 
1979; Barr, 1998; 
Floren & 
Frishammer, 
2012) 

The number of 
motivation to make up 
(Mintzberg et al., 1979) 

 qualitative number 

The number of people 
involved 
(Mintzberg et al., 1979) 

 qualitative number 

The number of difference 
between interpretations 
(Mintzberg et al., 1979) 

 qualitative diversity 

 number of 
occurrence   qualitative number 

Delay/ 
sabotage 

(Mintzberg et 
al., 1979; 

Weick, 1979; 
Barr, 1998; 
Floren & 

Frishammer, 
2012) 

(Barr, 1998)    
Longitude 
(Barr, 1998)   qualitative number 

Intensity 
(Mintzberg et al., 
1979; Weick, 
1979) 

The number of people 
which want to 
delay/sabotage the 
process 
(Mintzberg et al., 1979) 

 qualitative number 

The motivation to 
execute the activities  
(Mintzberg et al., 1979) 

 qualitative number 

The power of the people 
motivated to delay 
/sabotage the people  
(Weick, 1979; Barr, 
1998;) 

 qualitative number 
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C. The dimensions of mutual understanding  

The codes of stage I indicated mutual understanding of major importance to the concepts of equivocality and its 

consequences. This was confirmed using theoretical sampling. Hence, the concept ‘mutual understanding’ was 

further elaborated in dimensions, which are used as input for the interview guide in research stage 2 & stage 3.  

Concept A First layer of 
concept A 

Second layer of 
concept A 

Third layer of 
concept A 

Measurement of 
dimension 

Mutual 
understanding  

(Daft et al., 
1987; Nonaka, 

1994; 
Winograd and 
Flores, 1986) 

Level of mutual 
understanding 

t=x 
(Daft et al., 1987; 

Winograd and 
Flores, 1986)  

Difference in 
interpretations 

(Daft et al., 1987) 

Difference in knowledge 
base  

(Engestrom et al., 1999) 
qualitative diversity 

Difference in culture 
(Engestrom et al., 1999) qualitative diversity 

Difference in personal 
traits 

(Engestrom et al., 1999) 
qualitative diversity 

Difference in experience 
(Engestrom et al., 1999)  qualitative diversity 

Number of people  
(Winograd and flores, 

1986) 
 qualitative number 

Change in the 
level of mutual 
understanding 
(Daft et al., 

1987) 

Amount of learning  
(Argryris, 2005) 

See Appendix I-C 
 qualitative number 

Difference in 
interpretation to 

overcome 
(Winograd and flores, 

1986) 

Difference in knowledge 
base  

(Engestrom et al., 1999) 
qualitative diversity 

Difference in culture 
(Engestrom et al., 1999) qualitative diversity 

Difference in personal 
traits 

(Engestrom et al., 1999) 
qualitative diversity 

Difference in experience 
(Engestrom et al., 1999)  qualitative diversity 

Time available  
(Nonaka, 1994)  qualitative number 

Consensus 
(Weick, 1995) 

 

  qualitative number 
Level of 

consensus  
(Weick, 1995) 

 
Change in the 

level of 
consensus 

(Weick, 1995) 

  qualitative diversity 

 

D. The dimensions of learning 

Based on the codes of stage 1, it could be implied that mutual understanding was an important concept. Using 

theoretical sampling, scholars imply learning to be a concept which is of major importance to reach mutual 

understanding. After analysing the codes of stage 1 again the importance of learning was confirmed. As a result the 

concept of learning was further elaborated in dimensions. Those dimensions are used in stage 2 & 3 as input of the 

interview guide.   

Concept A First layer of 
concept A 

Second layer of 
concept A 

Third layer of 
concept A 

Measurement of 
dimension 

Learning 
(Argryris, 

2005; Nonaka, 
1994; 

Winograd 
&Flores, 1986) 

Amount times 
learning takes 

place 
(Winograd and 
Flores, 1986) 

 

  qualitative number 
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Learning 
(continued) 

Intensity 
redefining mental 

models 
(Argryris, 2005) 

Required time to redefine 
a model compart to IQ 

(Argryris, 2005) 
 qualitative number  

Difference in mental 
model required  

(Nonaka, 1994; Argryris, 
2005) 

Artifacts and products 
(Tompernaars et al., 2012) yes/maybe/no 

Norms and values 
(Tompernaars et al., 2012) yes/maybe/no 

Basic assumptions 
(Tompernaars et al., 2012) yes/maybe/no 

Intensity of using 
current 

knowledge to use 
in environment 
Argryris, 2005 

Required amount of time 
compart to IQ 

(Argryris, 2005) 
 qualitative number  

Amount of time 
for reflection  

(Nonaka, 1994; 
Winograd and 
Flores, 1986) 

  qualitative number  

 

 

E. The dimensions of the micro-environmental conditions 

The dimensions of the micro-environmental conditions evolved during the research stages. Not all dimensions of the 

micro-environmental conditions used in the initial stage are also included in the intermediate stage and advanced 

stage and vice versa. In the tables below it is documented in which stages the dimensions are used in the interview 

guides. The Concepts B ‘team composition’ & ‘NPD-culture’ remain the same in all three stages of the research. 

However, Concepts B ‘individual personality’ & ‘culture’ were adjusted in stage II and stage III respectively.   

 

Concept A Concept B First layer of 
concept B 

Second layer of concept 
B Third layer of concept B Measurement of 

dimension 
 
 
 
 
 
 
 
 
Micro-
environmental 
conditions 
related to 
equivocality in 
the FEI 
(Drucker, 
1985; Weick, 
1995; 
Frishammer et 
al., 2011) 
 
 
 
 
 
 
 
 
 
 

Team 
composition 
(Drucker, 
1985; Weick, 
1995; 
Engestrom et 
al., 1999) 
 
(Stage I, II & 
III) 

Difference 
between 
individuals  
(Drucker, 1985; 
Weick, 1995; 
Frishammer et 
al., 2011; 
Engestrom et al., 
1999) 

Difference in knowledge 
base  
(Engestrom et al., 1999) 

 qualitative diversity  

Difference in culture 
(Engestrom et al., 1999)  qualitative diversity  

Difference in personal 
traits 
(Engestrom et al., 1999) 

 qualitative diversity  

Difference in experience 
(Engestrom et al., 1999)   qualitative diversity  

Number of 
people 
(Drucker, 1985) 
 

  qualitative number  

NPD-process 
design  
(Drucker, 
1985; Weick, 
1995; 
Winograd and 
Flores, 1986; 
Cooper and 
Kleinschmidt, 
1999) 
 
(Stage I, II & 
III) 

NPD-process 
steps sequence 
(Buijs, 1985; 
Cropey, 1999; 
Eling et al., 
2004; Cooper 
and 
Kleinschmidt, 
1998; Reinertsen, 
1999; Howard et 
al., 2007) 

Sequence of purpose  
(Cropey, 1999; Buijs, 
1985; Eling et al., 2004; 
Howard et al, 2007) 

converging; diverging; 
continuation…. sequence  

converging; incubation; 
diverging; continuation… sequence  

converging; diverging;… sequence  
converging; diverging; 
incubation; …. sequence  

NPD-process time frames 
(Reinertsen, 1999;  
Cooper and 
Kleinschmidt, 1998) 

Time of steps relative to 
each other 
(Reinertsen, 1999) 

qualitative number  

Time of FEI stages relative 
(Cooper and Kleinschmidt, 
1998) 

qualitative number  

Time between the steps 
(Reinertsen, 1999) qualitative number  
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Micro-
environmental 
conditions 
related to 
equivocality in 
the FEI 
(continued) 

NPD-process steps 
follow-up 
(Reinertsen, 1999) 

Sequential  
(Reinertsen, 1999) yes/ maybe/ no 

Concurrent  
(Reinertsen, 1999) yes/ maybe/ no 

Iterative  
(Reinertsen, 1999) yes/ maybe/ no 

NPD-process 
presence  
(Drucker, 1985) 

Whole team  
(Drucker, 1985)  yes/ maybe/ no 

Part of the team  yes/ maybe/ no 
 

The dimensions below are the theoretical personality dimensions of the individuals which are used during the initial 

stage (stage I) of the research.  

Concept A Concept B First layer of 
concept B 

Second layer of concept 
B Third layer of concept B Measurement 

of dimension 

Micro-
environmental 
conditions 
related to 
equivocality in 
the FEI 
(continued) 

Personality 
individuals 
(Stage I)   
 
Based on  
(Mintzberg, 
1989) 

Specialization Generalist  yes/ maybe/ no 
Specialist  yes/ maybe/ no 

Focus  

Performance versus 
learning  

Learning focused yes/ maybe/ no 
Performance focused yes/ maybe/ no 

Time span  Long term (>1 year) yes/ maybe/ no 
Short term (<1 year) yes/ maybe/ no 

Focus in process  Means-oriented yes/ maybe/ no 
Goals-oriented yes/ maybe/ no 

External 
orientation  

Internal orientated  yes/ maybe/ no 

External oriented  Meso level-based  yes/ maybe/ no 
Macro level-based yes/ maybe/ no 

Communication 

Openness in 
communication 

Open yes/ maybe/ no 
Political-based yes/ maybe/ no 
Closed  yes/ maybe/ no 

Respect 
Respect-based yes/ maybe/ no 
Partly respect based  yes/ maybe/ no 
disrespect based  yes/ maybe/ no 

Goal orientation Means-oriented  yes/ maybe/ no 
Goals-oriented  yes/ maybe/ no 

 

Based on the data-based coding and theoretical sampling the concept dimensions during stage 1, the concept 

dimensions of the micro-environmental condition; personality individuals are adjusted.  

Concept A Concept B First layer of 
concept B 

Second layer of concept 
B Third layer of concept B Measurement 

of dimension 

Micro-
environmental 
conditions 
related to 
equivocality in 
the FEI 
(continued) 
 
 

Personality 
individuals 
(Stage II & 
III) 
 
(Based on 
outcomes 
coding stage I 
& II) 

Learning 
orientation 
(data-based) 

Reflection 
Individual 

Non-individual reflective yes/ maybe/ no 
Individual reflective  yes/ maybe/ no 

Reflection group Non-group reflective yes/ maybe/ no 
Group reflective yes/ maybe/ no 

Type of learning based 
Single-loop learning yes/ maybe/ no 
Double-loop learning yes/ maybe/ no 
Triple-loop learning yes/ maybe/ no 

Performance 
oriented 
(data-based) 

Focused payback time 
Short-term (<month) yes/ maybe/ no 
Middle-term (<year) yes/ maybe/ no 
Long-term (>year) yes/ maybe/ no 

Type of orientation Performance-oriented yes/ maybe/ no 
Learning-oriented yes/ maybe/ no 

Type performance focus 
Individual performance yes/ maybe/ no 
Political performance yes/ maybe/ no 
Group performance  yes/ maybe/ no 

Communication 
(data-based) 

Openness Open  yes/ maybe/ no 
Political-based yes/ maybe/ no 

Respect 

Closed yes/ maybe/ no 
Respect-based yes/ maybe/ no 
Partly respect-based yes/ maybe/ no 

 Dis respect-based yes/ maybe/ no 
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The dimensions below are the personality dimensions of the individuals which are used during the initial stage (stage 

I) and intermediate stage (stage II) of the research.  

 

Concept A Concept B First layer of 
concept B 

Second layer of concept 
B Third layer of concept B Measurement 

of dimension 

Micro-
environmental 
conditions 
related to 
equivocality in 
the FEI 
(continued) 

Company 
culture 
(Stage I & 
partly II)   
 
based on 
categorization 
of Hofstede 
(1991) 

Means vs. goal Means-oriented  yes/ maybe/ no 
Goal-oriented  yes/ maybe/ no 

Internal vs. 
external 

Internal driven  yes/ maybe/ no 
External driven  yes/ maybe/ no 

Work discipline Easy going   yes/ maybe/ no 
Strict work discipline  yes/ maybe/ no 

Local vs. 
professional 

Local   yes/ maybe/ no 
Professional  yes/ maybe/ no 

Open vs. closed 
  

Open   yes/ maybe/ no 
Closed   yes/ maybe/ no 

Work vs 
employee 

Employee centered  yes/ maybe/ no 
Work centered   yes/ maybe/ no 

 

The data-based codes of stage I and II implied that different dimensions of NPD-culture were of importance to the 

consequences of equivocality. Therefore, the dimensions are adjusted in stage III. This is adjusted in the interview 

guideline as well. 

 

Concept A Concept B First layer of 
concept B 

Second layer of concept 
B Third layer of concept B Measurement of 

dimension 

Micro-
environmental 
conditions 
related to 
equivocality in 
the FEI 
(continued) 
 
Only for stage 
III 

NPD-culture 
(Stage III) 

 
(based-on 

outcomes of 
coding stage 

I&II and 
theoretical) 

Decision-making  
(data-based) 

Joint-decision making   yes/ maybe/ no 
Democratically based   yes/ maybe/ no 
Political oriented based  yes/ maybe/ no 
Authoritarian based   yes/ maybe/ no 

Performance 
measurement 
(data-based) 

Individual-based   yes/ maybe/ no 

Group-based   yes/ maybe/ no 

Members  
participation 
responsibility 
(data-based) 

Full group responsibility   yes/ maybe/ no 
Partly group 
responsibility   yes/ maybe/ no 

Individual responsibility  yes/ maybe/ no 

Learning 
(data-based) 

Faults allowed 
Individual & group fault  yes/ maybe/ no 
Individual faults yes/ maybe/ no 
Group faults yes/ maybe/ no 

Focus Individual-learning yes/ maybe/ no 
Group-learning yes/ maybe/ no 

Communication 
(data-based)  

Openness  
Open  yes/ maybe/ no 
Political-based  yes/ maybe/ no 
Closed yes/ maybe/ no 

Formality Formal  yes/ maybe/ no 
Informal yes/ maybe/ no 

Time spending 
(data-based) 

Information collection Group-based yes/ maybe/ no 
Individual-based yes/ maybe/ no 

Idea generation Individual-based yes/ maybe/ no 
Group-based yes/ maybe/ no 

Work separation Group-based yes/ maybe/ no 
Individual-based yes/ maybe/ no 

Thinking / reasoning Group thinking yes/ maybe/ no 
Individual thinking yes/ maybe/ no 
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Appendix II: Interview guides  
 

 
 

 

The dimensions of Appendix I are converted into interview topic & interview questions. During research, the 

interview guide is adjusted twice; after the initial stage and after the intermediate stage. This is done based on the 

concept dimensions, which is a result of the stage coding results, memo’s and theoretical sampling. The interview 

guidelines contain black- and gray colored questions. Not all gray-colored questions are asked in all interviews. The 

purpose of the gray-colored questions was to prepare following-up questions. Based on the interview situation, the 

questions are adjusted. The interview guides contain four stages. During the interviews the stages are not strictly 

followed. Based on the answers of the interviewees the sequence of questions were adjusted. Although, the sequences 

of questions was not strictly, all / (most) subjects are treated in each interview. The cursive underlined areas are the 

main interview topics.  

 

A. Interview guideline & topic list initial stage  

 

GENERAL 
During this interview, more insights will be gained about: under which controllable environmental conditions equivocality does 
result in beneficial and/or detrimental consequences. The interview will take 60-90 minutes. In the interviews questions will be 
asked regarding the level of equivocality, the consequences of equivocality, and the micro-environmental conditions.  
 
PART 0A: INTERVIEW START (4 MIN) 

(1) Ask how they are; how they feel (2 min)  
(2) Start with small talk (2 min)  

 
PART 0B: INTRODUCTION (2-5 MIN) 
The interview which we will execute during the next 90 minutes, will be used as data for an Innovation Management master 
thesis of the TUE Eindhoven. In the research we will talk about NPD-project [NUMBER/NAME OF NPD-PROJECT] and 
[NUMBER/NAME OF NPD-PROJECT] as agreed. We will focus on the front-end of innovation only – show picture front-end 
of innovation. This includes: (i) the problem definition, consisting of market and technology analysis and opportunity 
identification activities; (ii) the idea generation, further information gathering, analysis, idea and solution generation and idea 
selection activities; (iii) the concept development, the refining of the idea into a concrete new product concept, planning of the 
NPD-project and development of new product business case.  

• Is it okay if I record the interview?  
à start record 

• Repeat recording deals again on record 
• Do you have any questions about the information I just provided?  
• Ask what their motivation was to participate 

 
PART 1: THE LEVEL OF EQUIVOCALITY (20 MIN) 
Purpose: The aim of the first part is to get a basic measurement about the level of equivocality in the NPD-projects. Additionally, 
this part aims to create consensus about the definition of equivocality.  
 
The level of equivocality (5 MIN)  
Explain: I will start in this part with closed-questions in which I will ask you to rate the amount occurrence on a 7-point Likert 
scale. [Show the scale from 1 to 7]. The scale is as follow: 1 is never and 7 is always. Subsequently, I will ask some open 
questions.  
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NPD-project 1: [always (7); almost always (6); a lot of times (5); often; (4) not so often; (3) almost never (2); never (1)] 

Information in the FEI was interpreted differently by NPD-team members.   

The information in the FEI had conflicting interpretations after being procced by the NPD-team members 

The information in the FEI was confusing due to different interpretations 

NPD-project 2: [always (7); almost always (6); a lot of times (5); often; (4) not so often; (3) almost never (2); never (1)] 

Information in the FEI was interpreted differently by NPD-team members.   

The information in the FEI had conflicting interpretations after being procced by the NPD-team members 

The information in the FEI was confusing due to different interpretations 

 
Change in the level of equivocality throughout the NPD-process (10 MIN)  

• From a scale from 1-7 how high was the difference between interpretation at the begin of the NPD-project 
[NUMBER/NAME OF NPD-PROJECT] (begin of first stage of the FEI)?  

• From a scale from 1-7 how high was the difference between interpretation in: second stage of the FEI, third stage 
of the FEI ……. Sixth stage of the FEI?  
à If decrease, why and how did the level of equivocality decrease over time?  
à If increase, why and how did the level of equivocality increase over time?  
à If monotone, why did the level of equivocality remain constant over time?   
 

Definition equivocality (5 min) 
Explain: As you probably have recognized all previous questions were about difference in interpretation between team 
members. Scholars refer to this phenomenon as equivocality. The definition of equivocality is the diversity of 
interpretations of information amongst individuals whom work together. If the level of equivocality is high, the 
interpretations differ a lot. While if the level of equivocality is low, the interpretations differ not that much. The aim of 
this research is to understand the consequences of equivocality better and understand which mirco-enviromental 
conditions do influences the consequences of equivocality.  

 
PART 2: THE CONSEQUENCES OF EQUIVOCALITY (30-35 MIN) 
Aim: The aim of this part is to investigate which consequences of equivocality occurred in the NPD-projects and create 
understanding why they occurred.  
 
Consequences of equivocality (25-30 min) 

• Have experienced beneficial consequences as a result of differences in interpretation in NPD-project 
[NUMBER/NAME OF NPD-PROJECT] 
à If yes, can you describe the beneficial consequences you experienced?  
 à follow-up: Can you describe the situation further?  
à If no, do you think difference in interpretation can lead to beneficial consequences?  
 à If yes, why do you think it was not present in this situation?  
 à If no, why do you think so? 

• Have experienced detrimental consequences as a result of differences in interpretation in NPD-project 
[NUMBER/NAME OF NPD-PROJECT] 
à If yes, can you describe the beneficial consequences you experienced?  
 à follow-up: Can you describe the situation further?  
à If no, do you think difference in interpretation can lead to beneficial consequences?  
 à If yes, why do you think it was not present in this situation?  
 à If no, why do you think so? 
 

à If they recognized not all the consequences discuss the in literature described consequences: 
o In NPD-project [NUMBER/NAME OF NPD-PROJECT] were new ideas presented by individuals 

which enhanced creativity by creating new insights and development routes? 
à If yes, can you describe the situation further?  
à If no, why do you think it was not present in this situation?  
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o In NPD-project [NUMBER/NAME OF NPD-PROJECT] did the motivation of some individuals fall 
during NPD-project because of a difference in interpretation? 
à If yes, can you describe the situation further?  
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] did Were discussions amongst people because 
they interpreted information differently?  
à If yes, can you describe the situation further?  
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] did the motivation of some individuals shrink 
during NPD-project because of a difference in interpretation? 
à If yes, can you describe the situation further?  
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT]  did the presence of different interpretations 
lead to hostility amongst people?  
à If yes, can you describe the situation further?  
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] were people motivated to delay or sabotage 
the NPD-process because of different interpretations?  
à If yes, can you describe the situation further?  
à If no, why do you think it was not present in this situation?  

 
The level of equivocality throughout the process and consequence of equivocality (10 min) 

• You just described a [increase/decrease/ monotone] level of equivocality throughout the FEI process for NPD-
project, was this  [increase/decrease/ monotone] related to an  
 Increase or decrease of beneficial consequences of equivocality? à Why is this related so?  

Increase or decrease of detrimental consequences of equivocality? à Why is this related so? 
 

• In your experience, does a lower level of equivocality lead to more beneficial or detrimental consequences of 
equivocality, or both?  
à why do you think so?  

 
PART 3: MICRO ENVIROMENTAL CONDITIONS (40 MIN)  
Aim: The purpose of this part is to create understanding a better under which controllable micro-environmental conditions the 
consequences of equivocality were present, and why this was the case.  
 
Explain: Now, I will ask you to think about the earlier discussed situations in which the beneficial or negative consequences of 
equivocality occurred. You described the consequences: … (enhancing creativity, the emerge of conflicts and fall of motivation). 
Please describe in detail one by one when and why the consequences emerged. To completely understand the situation, I will 
raise additional questions.  
 
NPD-process design (10 MIN) 

Show image of standard process and explain the steps according the theory.  
• How did the NPD-process look like in NPD-project [NUMBER/NAME OF NPD-PROJECT]? What was different 

and what was the same compared to the image?  
• In which phase of the process did the consequence [NUMBER/NAME OF NPD-PROJECT]X occur: 

o Why do you think it occurred there? 
o Which situation caused that the consequences did reveal itself there?  

• In which phase of the process did the consequence not occur, and why did it not occur there?  
• Do you think that the NPD-process design influences whether the consequences of equivocality are beneficial or 

detrimental?  
 
Team composition (10 MIN) 

• Can you describe the composition of the team in NPD-project [NUMBER/NAME OF NPD-PROJECT]? 
• On which areas did the team members within the NPD-team of project [NUMBER/NAME OF NPD-PROJECT]?  
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• Do you think the composition of the team influences the consequences of equivocality?  
à if yes, why did it influence the consequences, how… and when ….  
à if no, do you think opposite dimensions described may influence the consequences of equivocality? 
Why…, how, when… and which in direction? 

 
Individual personality (10 MIN) 

• If you have to describe the personalities of people within the team, how would you describe them? 
• If you would describe the mood of collaboration amongst team members and the NPD-team in a color, which 

color would you chose? Follow up: Why?  
• Can you tell a bit more about the orientation of the team members 

Show dimensions of the team 
Generalist vs. specialist 
Performance focused vs. learning focused 
Long term oriented vs. short term oriented 
Means oriented vs. goal oriented 
Internal oriented vs external oriented  
Open communicators vs closed communicators 

• Do you think those dimensions can impact the consequences of equivocality? Why…, how, and when…. and 
which direction 

• Which dimensions of the personalities did not impact the consequences of equivocality?  
• Do you think those dimensions can impact the consequences of equivocality if the conditions were opposite? 

Why.., how, and when… and which direction.  
 
Culture (10 MIN) 

• If you have to describe the culture in which the team had to operate, how would you describe them? 
• Can you tell a bit more about the orientation of the culture in which you operated  

Show dimensions of the culture 
Means versus goal oriented  
Internal driven versus external driven 
Easy going versus strict work discipline 
Local versus professional 
Open versus closed 
Employee versus work centered.  

• Do you think those dimensions can impact the consequences of equivocality? Why…, how, and when…. and 
which direction 

• Which dimensions of the culture did not impact the consequences of equivocality?  
• Do you think those dimensions can impact the consequences of equivocality if the conditions were opposite? 

Why.., how, and when… and which direction.  
 
PART 4: ENDING 

We are at the end of the interview. Now, I will summarize the outcomes. Subsequently, you will have the opportunity 
to add important points that I missed in my summary or did not ask for.  

Ask whether he would add some things.  
Thank the interviewee for participating. 
Ask for feedback about the interview. 
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B. Interview guideline intermediate stage 

 

ADJUSTMENTS INTERMEDIATE STAGE 

The following points are adjusted compared to the initial stage:  

• Including the concept of learning in Part 2 & 3 of the interview guide. Because the outcomes of the initial stage 

imply that the concept creating consensus and learning is of importance, the concept learning is included in Part 2 

& 3 of the interview guide.  

• Adjusting the concept dimensions of personality of individuals within the group (a controllable micro-

environmental condition). Adjusted in Part 3.  

• Adding more following-up questions about the difference between NPD-projects. In the initial interview guide to 

little questions are asked about the difference between the NPD-projects. This while the information as a result of 

those questions, could be of added value to understand the relationship between equivocality and its consequences 

better.  

• Decreasing the amount questions about the micro-environmental conditions: team composition. Because the added 

value of team composition was not that big in the initial stage and other concepts are added (i.e. learning, NPD-

culture and difference between NPD-projects) the amount of questions on team composition are decreased.  

 

GENERAL 
During this interview, more insights will be gained about: under which controllable environmental conditions equivocality does 
result in beneficial and/or detrimental consequences. The interview will take 60-90 minutes. In the interviews questions will be 
asked regarding the level of equivocality, the consequences of equivocality, and the micro-environmental conditions.  
 
PART 0A: INTERVIEW START (4 MIN) 

(3) Ask how they are; how they feel (2 min)  
(4) Start with small talk (2 min)  

 
PART 0B: INTRODUCTION (2-5 MIN) 
The interview which we will execute during the next 90 minutes, will be used as data for an Innovation Management master 
thesis of the TUE Eindhoven. In the research we will talk about NPD-project [NUMBER/NAME OF NPD-PROJECT] and 
[NUMBER/NAME OF NPD-PROJECT] as agreed. We will focus on the front-end of innovation only – show picture front-end 
of innovation. This includes: (i) the problem definition, consisting of market and technology analysis and opportunity 
identification activities; (ii) the idea generation, further information gathering, analysis, idea and solution generation and idea 
selection activities; (iii) the concept development, the refining of the idea into a concrete new product concept, planning of the 
NPD-project and development of new product business case.  

• Is it okay if I record the interview?  
à start record 

• Repeat recording deals again on record 
• Do you have any questions about the information I just provided?  
• Ask what their motivation was to participate 

PART 1: THE LEVEL OF EQUIVOCALITY (20 MIN) 
Purpose: The aim of the first part is to get a basic measurement about the level of equivocality in the NPD-projects. Additionally, 
this part aims to create consensus about the definition of equivocality.  
 
The level of equivocality (5 MIN)  
Explain: I will start in this part with closed-questions in which I will ask you to rate the amount occurrence on a 7-point Likert 
scale. [Show the scale from 1 to 7]. The scale is as follow: 1 is never and 7 is always. Subsequently, I will ask some open 
questions.  
 
NPD-project 1: [always (7); almost always (6); a lot of times (5); often; (4) not so often; (3) almost never (2); never (1)] 
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Information in the FEI was interpreted differently by NPD-team members.   

The information in the FEI had conflicting interpretations after being procced by the NPD-team members 

The information in the FEI was confusing due to different interpretations 

NPD-project 2: [always (7); almost always (6); a lot of times (5); often; (4) not so often; (3) almost never (2); never (1)] 

Information in the FEI was interpreted differently by NPD-team members.   

The information in the FEI had conflicting interpretations after being procced by the NPD-team members 

The information in the FEI was confusing due to different interpretations 

 
Change in the level of equivocality throughout the NPD-process (10 MIN)  

• From a scale from 1-7 how high was the difference between interpretation at the begin of the NPD-project 
[NUMBER/NAME OF NPD-PROJECT] (begin of first stage of the FEI)?  

• From a scale from 1-7 how high was the difference between interpretation in: second stage of the FEI, third stage 
of the FEI ……. Sixth stage of the FEI?  
à If decrease, why and how did the level of equivocality decrease over time?  
à If increase, why and how did the level of equivocality increase over time?  
à If monotone, why did the level of equivocality remain constant over time?   
à If difference in the trend between both NPD-projects ask: What caused this difference? 
à If difference in the delta change ask: What caused this difference? 
 

Definition equivocality (5 min) 
Explain: As you probably have recognized all previous questions were about difference in interpretation between team 
members. Scholars refer to this phenomenon as equivocality. The definition of equivocality is the diversity of 
interpretations of information amongst individuals. If the level of equivocality is high, the interpretations differ a lot. 
While if the level of equivocality is low, the interpretations differ not that much. The aim of this research is to understand 
the consequences of equivocality better and understand which mirco-enviromental conditions do influences the 
consequences of equivocality.  

 
 
PART 2: THE CONSEQUENCES OF EQUIVOCALITY (30-35 MIN) 
Aim: The aim of this part is to investigate which consequences of equivocality occurred in the NPD-projects and create 
understanding why they occurred.  
 
Consequences of equivocality (25-30 min) 

• Have experienced beneficial consequences as a result of differences in interpretation in NPD-project 
[NUMBER/NAME OF NPD-PROJECT] 
à If yes, can you describe the beneficial consequences you experienced?  
 à follow-up: Can you describe the situation in which it occurred further?   
à If no, do you think difference in interpretation may lead to beneficial consequences?  
 à If yes, why do you think it was not present in this situation?  
 à If no, why do you think so? 
à If difference in the beneficial consequences in both NPD-projects ask what: caused this difference? 

• Have experienced detrimental consequences as a result of differences in interpretation in NPD-project 
[NUMBER/NAME OF NPD-PROJECT] 
à If yes, can you describe the beneficial consequences you experienced?  
 à follow-up: Can you describe the situation in which it occurred further?   
à If no, do you think difference in interpretation can lead to beneficial consequences?  
 à If yes, why do you think it was not present in this situation?  
 à If no, why do you think so? 
à If difference in the detrimental consequences in both NPD-projects ask what: caused this difference? 
 
 

à If they recognized not all the consequences discuss the in literature described consequences: 
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o In NPD-project [NUMBER/NAME OF NPD-PROJECT] were new ideas presented by individuals 
because of different interpretations, which enhanced creativity? 
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] did the motivation of some individuals fall 
during NPD-project because of a difference in interpretation? 
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] did discussions amongst people emerge 
because they interpreted information differently?  
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] did the motivation of some individuals shrink 
during NPD-project because of a difference in interpretation? 
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT]  did the presence of different interpretations 
lead to hostility amongst people?  
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] were people motivated to delay or sabotage 
the NPD-process because of different interpretations?  
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

 à If there is a difference in the consequences of equivocality between the two NPD-team, ask:  
à Why do you think consequences [NUMBER/NAME OF NPD-PROJECT] did occur while in NPD-
project [NUMBER/NAME OF NPD-PROJECT] while it occurred in NPD-project [NUMBER/NAME OF 
NPD-PROJECT]?  
à Can you describe the organisational difference between the situations more specifically? 

 
The level of equivocality throughout the process and consequence of equivocality (10 min) 

• You just described a [increase/decrease/ monotone] level of equivocality throughout the FEI process for NPD-
project [NUMBER/NAME OF NPD-PROJECT], was this  [increase/decrease/ monotone] related to an  
 Increase or decrease of beneficial consequences of equivocality? à Why is this related so?  

Increase or decrease of detrimental consequences of equivocality? à Why is this related so? 
• In your experience, does a lower level of equivocality lead to more beneficial or detrimental consequences of 

equivocality, or both?  
à why do you think so?  
 

Learning as influencer  
• Did learning influence the level of equivocality in NPD-project [NUMBER/NAME OF NPD-PROJECT]?  

If yes à Why do you think so?  
If no à Why not?  

• Do you think learning had was related to the consequences of equivocality in NPD-project [NUMBER/NAME OF 
NPD-PROJECT]?  

If yes à Why do you think so?  
If no à Why not?  

 
PART 3: MICRO ENVIROMENTAL CONDITIONS (40 MIN)  
Aim: The purpose of this part is to create understanding a better under which controllable micro-environmental conditions the 
consequences of equivocality were present, and why this was the case.  
 
Explain: Now, I will ask you to think about the earlier discussed situations in which the beneficial or negative consequences of 
equivocality occurred. You described the consequences: … (enhancing creativity, the emerge of conflicts and fall of motivation). 
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Please describe in detail one by one when and why the consequences emerged. To completely understand the situation, I will 
raise additional questions.  
 
Learning (10 MIN) 

• Can you describe the learning process is used during the FEI for NPD-project [NUMBER/NAME OF NPD-
PROJECT] 

à why, how etcetera ?? 
• Did people use a lot of information which was commonly known in the industry/ organisation?  

o Why was this the case?   
• Did people redefine their mental models quite easily? 

o Why was this the case?   
 
NPD-process design (10 MIN) 

Show image of standard process and explain the steps according the theory.  
• How did the NPD-process look like in NPD-project [NUMBER/NAME OF NPD-PROJECT]? What was different 

and what was the same compared to the image?  
• In which phase of the process did the consequence [NUMBER/NAME OF NPD-PROJECT]X occur: 

o Why do you think it occurred there? 
o Which situation caused that the consequences did reveal itself there?  

• In which phase of the process did the consequence not occur, and why did it not occur there?  
• Do you think that the NPD-process structure influences whether the consequences of equivocality are beneficial or 

detrimental?  
 
Team composition (10 MIN) 

• Can you describe the composition of the team in NPD-project [NUMBER/NAME OF NPD-PROJECT]? 
• On which areas did the team members within the NPD-team of project [NUMBER/NAME OF NPD-PROJECT]?  
• Do you think the composition of the team influences the consequences of equivocality?  

à if yes, why did it influence the consequences, how… and when ….  
à if no, do you think opposite dimensions described may influence the consequences of equivocality? 
Why…, how, when… and which in direction? 

 
Individual personality (10 MIN) 

• Can you tell me something about the learning orientation of the team members individually regarding the level of 
equivocality? 

Reflection individual 
Reflection group  
Type of learning based 

• Can you tell me something about the performance orientation of the individuals?  
Focused payback time 
Type of orientation 
Type of performance focus 

• Can you tell me something about the communication the individuals in general used?  
Openness of communication 
Respect  

• Can you see differences between the two NPD-projects which influenced the consequences of equivocality on 
this area? 

 
Culture (10 MIN) 

• Can you tell me something about the way decisions were made in NPD-project [NUMBER/NAME OF NPD-
PROJECT]?  
Joint-decision making/ democratically / political / authoritarian  

• Can you tell me something about the way performance was measured in NPD-projects [NUMBER/NAME OF 
NPD-PROJECT]?  
Individual / group based 
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• In which amount was making faults something good during the project [NUMBER/NAME OF NPD-PROJECT]?  
• Goo further with the following dimensions  

Responsibility of people felt as member 
Openness of communication 
Formality of communication 
What work was done in group based and what individual 
Do you think those dimensions can impact the consequences of equivocality? Why…, how, and when…. and 
which direction 

• Which dimensions of the culture did not impact the consequences of equivocality?  
• Do you think those dimensions can impact the consequences of equivocality if the conditions were opposite? 

Why.., how, and when… and which direction.  
 
PART 4: ENDING 

We are at the end of the interview. Now, I will summarize the outcomes. Subsequently, you will have the opportunity 
to add important points that I missed in my summary or did not ask for.  

Ask whether he would add some things.  
Thank the interviewee for participating. 
Ask for feedback about the interview. 

 
 

C. Interview guideline advanced stage  

 

ADJUSTMENTS INTERMEDIATE STAGE 

The following points are adjusted compared to the initial stage:  

• Adjusting the concept dimensions of NPD-culture (a controllable micro-environmental condition). Adjusted in Part 

3.  

• Focusing more on following-up questions of  difference in type of learning more during the interviews.  

 
 
GENERAL 
During this interview, more insights will be gained about: under which controllable environmental conditions equivocality does 
result in beneficial and/or detrimental consequences. The interview will take 60-90 minutes. In the interviews questions will be 
asked regarding the level of equivocality, the consequences of equivocality, and the micro-environmental conditions.  
 
PART 0A: INTERVIEW START (4 MIN) 

(5) Ask how they are; how they feel (2 min)  
(6) Start with small talk (2 min)  

 
PART 0B: INTRODUCTION (2-5 MIN) 
The interview which we will execute during the next 90 minutes, will be used as data for an Innovation Management master 
thesis of the TUE Eindhoven. In the research we will talk about NPD-project [NUMBER/NAME OF NPD-PROJECT] and 
[NUMBER/NAME OF NPD-PROJECT] as agreed. We will focus on the front-end of innovation only – show picture front-end 
of innovation. This includes: (i) the problem definition, consisting of market and technology analysis and opportunity 
identification activities; (ii) the idea generation, further information gathering, analysis, idea and solution generation and idea 
selection activities; (iii) the concept development, the refining of the idea into a concrete new product concept, planning of the 
NPD-project and development of new product business case.  

• Is it okay if I record the interview?  
à start record 

• Repeat recording deals again on record 
• Do you have any questions about the information I just provided?  
• Ask what their motivation was to participate 
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PART 1: THE LEVEL OF EQUIVOCALITY (20 MIN) 
Purpose: The aim of the first part is to get a basic measurement about the level of equivocality in the NPD-projects. Additionally, 
this part aims to create consensus about the definition of equivocality.  
 
The level of equivocality (5 MIN)  
Explain: I will start in this part with closed-questions in which I will ask you to rate the amount occurrence on a 7-point Likert 
scale. [Show the scale from 1 to 7]. The scale is as follow: 1 is never and 7 is always. Subsequently, I will ask some open 
questions.  
 
NPD-project 1: [always (7); almost always (6); a lot of times (5); often; (4) not so often; (3) almost never (2); never (1)] 

Information in the FEI was interpreted differently by NPD-team members.   

The information in the FEI had conflicting interpretations after being procced by the NPD-team members 

The information in the FEI was confusing due to different interpretations 

NPD-project 2: [always (7); almost always (6); a lot of times (5); often; (4) not so often; (3) almost never (2); never (1)] 

Information in the FEI was interpreted differently by NPD-team members.   

The information in the FEI had conflicting interpretations after being procced by the NPD-team members 

The information in the FEI was confusing due to different interpretations 

 
Change in the level of equivocality throughout the NPD-process (10 MIN)  

• From a scale from 1-7 how high was the difference between interpretation at the begin of the NPD-project 
[NUMBER/NAME OF NPD-PROJECT] (begin of first stage of the FEI)?  

• From a scale from 1-7 how high was the difference between interpretation in: second stage of the FEI, third stage 
of the FEI ……. Sixth stage of the FEI?  
à If decrease, why and how did the level of equivocality decrease over time?  
à If increase, why and how did the level of equivocality increase over time?  
à If monotone, why did the level of equivocality remain constant over time?   
à If difference in the trend between both NPD-projects ask: What caused this difference? 
à If difference in the delta change ask: What caused this difference? 
 

Definition equivocality (5 min) 
Explain: As you probably have recognized all previous questions were about difference in interpretation between team 
members. Scholars refer to this phenomenon as equivocality. The definition of equivocality is the diversity of 
interpretations of information amongst individuals. If the level of equivocality is high, the interpretations differ a lot. 
While if the level of equivocality is low, the interpretations differ not that much. The aim of this research is to understand 
the consequences of equivocality better and understand which mirco-enviromental conditions do influences the 
consequences of equivocality.  

 
 
PART 2: THE CONSEQUENCES OF EQUIVOCALITY (30-35 MIN) 
Aim: The aim of this part is to investigate which consequences of equivocality occurred in the NPD-projects and create 
understanding why they occurred.  
 
Consequences of equivocality (25-30 min) 

• Have experienced beneficial consequences as a result of differences in interpretation in NPD-project 
[NUMBER/NAME OF NPD-PROJECT] 
à If yes, can you describe the beneficial consequences you experienced?  
 à follow-up: Can you describe the situation in which it occurred further?   
à If no, do you think difference in interpretation may lead to beneficial consequences?  
 à If yes, why do you think it was not present in this situation?  
 à If no, why do you think so? 
à If difference in the beneficial consequences in both NPD-projects ask what: caused this difference? 



Mark Verhagen Technical University Eindhoven - ITEM page. 61 
 
 

• Have experienced detrimental consequences as a result of differences in interpretation in NPD-project 
[NUMBER/NAME OF NPD-PROJECT] 
à If yes, can you describe the beneficial consequences you experienced?  
 à follow-up: Can you describe the situation in which it occurred further?   
à If no, do you think difference in interpretation can lead to beneficial consequences?  
 à If yes, why do you think it was not present in this situation?  
 à If no, why do you think so? 
à If difference in the detrimental consequences in both NPD-projects ask what: caused this difference? 
 
 

à If they recognized not all the consequences discuss the in literature described consequences: 
o In NPD-project [NUMBER/NAME OF NPD-PROJECT] were new ideas presented by individuals 

because of different interpretations, which enhanced creativity? 
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] did the motivation of some individuals fall 
during NPD-project because of a difference in interpretation? 
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] did discussions amongst people emerge 
because they interpreted information differently?  
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] did the motivation of some individuals shrink 
during NPD-project because of a difference in interpretation? 
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT]  did the presence of different interpretations 
lead to hostility amongst people?  
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

o In NPD-project [NUMBER/NAME OF NPD-PROJECT] were people motivated to delay or sabotage 
the NPD-process because of different interpretations?  
à If yes, can you describe the situation in which it occurred further? 
à If no, why do you think it was not present in this situation?  

 à If there is a difference in the consequences of equivocality between the two NPD-team, ask:  
à Why do you think consequences [NUMBER/NAME OF NPD-PROJECT]X did occur while in NPD-
project [NUMBER/NAME OF NPD-PROJECT]X while it occurred in NPD-project [NUMBER/NAME 
OF NPD-PROJECT]?  
à Can you describe the organisational difference between the situations more specifically? 

 
The level of equivocality throughout the process and consequence of equivocality (10 min) 

• You just described a [increase/decrease/ monotone] level of equivocality throughout the FEI process for NPD-
project [NUMBER/NAME OF NPD-PROJECT], was this  [increase/decrease/ monotone] related to an  
 Increase or decrease of beneficial consequences of equivocality? à Why is this related so?  

Increase or decrease of detrimental consequences of equivocality? à Why is this related so? 
• In your experience, does a lower level of equivocality lead to more beneficial or detrimental consequences of 

equivocality, or both?  
à why do you think so?  
 

Learning as influencer  
• Did learning influence the level of equivocality in NPD-project [NUMBER/NAME OF NPD-PROJECT]?  

If yes à Why do you think so?  
If no à Why not?  
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• Do you think learning had was related to the consequences of equivocality in NPD-project [NUMBER/NAME OF 
NPD-PROJECT]?  

If yes à Why do you think so?  
If no à Why not?  
 

 
PART 3: MICRO ENVIROMENTAL CONDITIONS (40 MIN)  
Aim: The purpose of this part is to create understanding a better under which controllable micro-environmental conditions the 
consequences of equivocality were present, and why this was the case.  
 
Explain: Now, I will ask you to think about the earlier discussed situations in which the beneficial or negative consequences of 
equivocality occurred. You described the consequences: … (enhancing creativity, the emerge of conflicts and fall of motivation). 
Please describe in detail one by one when and why the consequences emerged. To completely understand the situation, I will 
raise additional questions.  
 
Learning (10 MIN) 

• Can you describe the learning process is used during the FEI for NPD-project [NUMBER/NAME OF NPD-
PROJECT] 

à why, how etcetera ?? 
• Did people use a lot of information which was commonly known in the industry/ organisation?  

o Why was this the case?   
• Did people redefine their mental models quite easily? 

o Why was this the case?   
 
NPD-process design (10 MIN) 

Show image of standard process and explain the steps according the theory.  
• How did the NPD-process look like in NPD-project [NUMBER/NAME OF NPD-PROJECT]? What was different 

and what was the same compared to the image?  
• In which phase of the process did the consequence [NUMBER/NAME OF NPD-PROJECT]X occur: 

o Why do you think it occurred there? 
o Which situation caused that the consequences did reveal itself there?  

• In which phase of the process did the consequence not occur, and why did it not occur there?  
• Do you think that the NPD-process structure influences whether the consequences of equivocality are beneficial or 

detrimental?  
 
Team composition (10 MIN) 

• Can you describe the composition of the team in NPD-project [NUMBER/NAME OF NPD-PROJECT]? 
• On which areas did the team members within the NPD-team of project [NUMBER/NAME OF NPD-PROJECT]?  
• Do you think the composition of the team influences the consequences of equivocality?  

à if yes, why did it influence the consequences, how… and when ….  
à if no, do you think opposite dimensions described may influence the consequences of equivocality? 
Why…, how, when… and which in direction? 

 
Individual personality (10 MIN) 

• Can you tell me something about the learning orientation of the team members individually regarding the level of 
equivocality? 

Reflection individual 
Reflection group  
Type of learning based 

• Can you tell me something about the performance orientation of the individuals?  
Focused payback time 
Type of orientation 
Type of performance focus 

• Can you tell me something about the communication the individuals in general used?  
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Openness of communication 
Respect  

 
Culture (10 MIN) 

• If you have to describe the culture in which the team had to operate, how would you describe them? 
• Can you tell a bit more about the orientation of the culture in which you operated  

Show dimensions of the culture 
Means versus goal oriented  
Internal driven versus external driven 
Easy going versus strict work discipline 
Local versus professional 
Open versus closed 
Employee versus work centered.  

• Do you think those dimensions can impact the consequences of equivocality? Why…, how, and when…. and 
which direction 

• Which dimensions of the culture did not impact the consequences of equivocality?  
• Do you think those dimensions can impact the consequences of equivocality if the conditions were opposite? 

Why.., how, and when… and which direction.  
 
PART 4: ENDING 

We are at the end of the interview. Now, I will summarize the outcomes. Subsequently, you will have the opportunity 
to add important points that I missed in my summary or did not ask for.  

Ask whether he would add some things.  
Thank the interviewee for participating. 
Ask for feedback about the interview. 
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Appendix III: Codebook  
 

 
 

In this Appendix the codebooks are overviewed of each stage. The codes are based on the theory – derivative of the 

conceptual dimensions of Appendix I – and based on raw data. Within the codebook it is overviewed whether a code 

is derived from theory or raw-data. In addition, not all codes were present in all research stages, in the codebook it is 

overviewed which codes were made in which stages. Because coding is an iterative process – as Figure IV-1 

overviews – multiple codenames might be used throughout the research. The codebook overviewed in this Appendix 

is the final codebook. As explained in Chapter 3, initial coding was used in research stage 1, focused coding was 

used in research stage 2, and theoretical coding was used in research stage 3.  

 

 
Figure IV-1: The raw process of coding based on DeCuir-Gundy et al. (2011) 
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Code A Code B 1st layer sub-code 2nd layer sub-code Definition Example  

Equivocality 
in the FEI 

(theory-based) 
(Stage I, II & 

III) 
 

Number of times 
equivocality 

occurred in the 
FEI 

(theory-based) 
(Stage I, II & III) 

 

  
Number of times diverse interpretations 
amongst people occur in the FEI (Daft et 
al., 1987) 

….Dus de kans dat mensen het eens zijn over oppervlakkiger 
afgeleiden interpretaties is bijna nul… (I-7)  

Type of 
equivocality in 

the FEI 
(theory-based) 

(Stage I, II & III) 
 

External 
information 

identification 
(data-based) 
(Stage I & II) 

 

 

Diverse interpretations amongst people 
which origin from external information 
identification difference in the FEI. (data-
based) 

….Hmm als een voorbeeld kan je stellen hoe men informatie 
interpreteert en dus wel of niet waardevol vindt. Het komt vaak 
voor dat een persoon informatie heel waardevol vindt, terwijl de 
andere de informatie niet waardevol vindt….(I-6) 

 

Ideas 
(data-based) 

(Stage I, II & III) 
 

 
Diverse interpretations amongst people 
which origin from proposed ideas or 
routes in the FEI (data-based) 

… Omdat men vaak op basis van de informatie ideeen 
formuleert zie je het ook terug in de ideeen die worden 
gepresenteerd. Dan wordt het helemaal interessant. Wanneer de 
ideeen worden gepresenteerd op basis van verschillende 
interpretaties begrijpen mensen elkaar niet in het begin…. (I-6) 

 

Reasoning 
(data-based) 

(Stage II) 
 

 
Diverse interpretations amongst people 
which origin from a difference in 
reasoning in the FEI (data-based) 

….Dan hebben we denk beide engineers werken op dat project 
die daarvan toepassing is. Dat beide de vraag stellen hoe bedoelt 
hij dit nu precies. Of als een van de engineers niets als is 
opgevallen en de andere wel. Dan denk ik wel dat wanneer een 
iemand het zegt: dan denken nu je het zo zegt kan heb je wel 
gelijk…..(I-11) 

 

Level of 
equivocality in 

the FEI  
(theory-based) 

(Stage I, II & III) 
 

  

The level of diverse interpretations 
amongst NPD-team members perceived 
by an individual in the FEI 
(Daft & Lengel, 1986) 

….Ik denk dat. Hmmm. Het niveau van 
interpretatieverschil hoger was in het begin dan op 
het einde. Maar het verschil in interpretatie was 
redelijk laag….(I-1) 

 

Consequences 
of 

equivocality in 
the FEI 

(theory-based) 
(Stage I, II & 

III) 
 
 

Creativity 
(theory-based) 

(Stage I, II & III) 
 

Number of ideas 
proposed in the 

FEI 
(theory-based) 

(Stage I, II & III) 
 
 

Number of new 
development routes 

(theory-based) 
(Stage I, II & III) 

 

The number of new development routes 
proposed by the NPD-team in the FEI as a 
result of a difference in interpretation 
between NPD-team members (Goldenberg 
et al., 2002) 

….Ja hmmm in NPD-project 2 werden meer ideeën voorgesteld 
dan in NPD-project 1 door de verschillen in interpretatie. Maar 
dan moet ik vooral zeggen dat er meer ontwikkelingsrichtingen in 
het begin werden voorgesteld… (I-9) 

 

Number of ideas in 
the development 

routes 
(theory-based) 

(Stage I, II & III) 

The number of new development routes 
proposed by the NPD-team in the FEI as a 
result of a difference in interpretation 
between NPD-team members (Goldenberg 
et al., 2002) 

….afname van verschillende interpretaties zou de ook de 
scherpheid laten afnemen. Scherpte voor het komen met meer 
nieuwe ingenieuze ideeën te komen. En deze openlijk te kunnen 
beoordelen. Dit kan daarnaast weer leiden tot nieuwe inzichten, 
nieuwe ideeën….(I-3) 
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Quality of 
proposed ideas by 

NPD-team 
members 

(data-based) 
(Stage I, II & III) 

 

The idea quality (i.e. uniqueness, fits 
organisation, realizable with resources) of 
the proposed ideas proposed by an 
individual NPD-team member (data-
based) 

….Hier moet ik even een slok koffie voor nemen. [Stilte]. Ja ik denk 
het wel. Maar de individuele kwaliteit van ideeën die andere leden 
voorstellen hoeft niet toe te nemen…. (I-3) 

Idea quality of the 
NPD in the FEI 
(theory-based) 

(Stage I, II & III) 
 

Uniqueness of the 
idea 

(theory-based) 
(Stage II & III) 

The perceived uniqueness of an idea 
proposed by a NPD-team member in the 
FEI as a result of a difference in 
interpretation between NPD-team 
members (Perry-Smith & Vittorio, 2017) 

…. Hmmm naa dat durf ik niet zo te zeggen ligt eraan hoe je het 
relatief ziet. Wat je wel ziet is dat de uniekheid van ideeen wordt 
vergroot. Je heb meer kans dat een uniek idee naar voren 
komt….(I-4) 

 

Fits the organisation 
strategy & Goals 
(theory-based) 
(Stage I & III) 

The degree in which the proposed idea fits 
the organisation’s strategy and goal as a 
result of a difference in interpretation 
between NPD-team members (Perry-
Smith & Vittorio, 2017) 

…Echter de kwaliteit overall van het NPD-project neemt wel toe 
ben ik van mening. Maar ook hier weer geldt het feit dat het 
belangrijk is het begrijpen belangrijk is voor de stijging in 
kwaliteit. De stijging in idee kwaliteit komt enkel omdat je 
verschillende perspectieven kan testen en inzien, waarop je zelf 
niet kwam. Hierdoor zorg je dat het beter past bij de organisatie 
doelstellingen….(I-3) 

 

Realizable with the 
resources 

(theory-based) 
(Stage II & III) 

The degree in which the proposed idea is 
realizable with the resources available for 
the specific NPD-project as a result of a 
difference in interpretation between NPD-
team members (Smith & Reinertsen, 
1997) 

…. maar ook omdat je toch het idee van meerdere aspecten bekijkt 
hierdoor heb je meerdere aspecten meegenomen en overwogen, 
waardoor een idee beter past binnen de huidige resources en 
ook….(I-4) 

 

  

 

Detecting 
prediction errors 
(theory-based) 

(Stage I, II & III) 
 
 

Number of 
prediction errors 
(theory-based) 

(Stage I, II & III) 

 

The number of prediction errors (false-
negative and/or false-positive) ideas or 
conceptions detected by NPD-team 
members as a result of a difference in 
interpretation (Kock et al. 2015) 

…Uhhhh naa tijdens de projecten niet hebben we geen denkfouten 
gevonden door verschillende interpretaties... Maar ik moet zeggen 
dat….(I-14) 

 

Quality of 
detecting 

(theory-based) 
(Stage I, II & III) 

 

Industrial assumption 
(theory-based) 
(Stage II & III) 

An industrial assumption (false-positive 
and/or false-negative) detected by the 
NPD-team as a result of a difference in 
interpretation (data-based) 

…jazeker daardoor hebben we enkele denkfouten van de 
organisatie ontdekt en zelfs een paar van de industrie. Daar is ook 
de innovatie op gebaseerd. Denk dat het geheel nieuw zal zijn 
voor de industrie hmmmm maar het zal een eyeopener worden… 
(I-7) 

 

Organisation 
assumption 

(theory-based) 
(Stage I,II) 

An organisational assumption (false-
positive and/or false-negative) detected by 
the NPD-team as a result of a difference in 
interpretation (data-based) 

…jazeker daardoor hebben we enkele denkfouten van de 
organisatie ontdekt en zelfs een paar van de industrie. Daar is ook 
de innovatie op gebaseerd. Denk dat het geheel nieuw zal zijn 
voor de industrie hmmmm maar het zal een eyeopener worden… 
(I-7) 

 

Team assumption 
(theory-based) 
(Stage I & III) 

A NPD-team assumption (false-positive 
and/or false-negative) detected by the 
NPD-team as a result of a difference in 
interpretation (data-based) 

…Daarentegen bij NPD-project 2. Daar hebben we wel een 
denkfout van de groep ontdekt. Dit kwam doordat iemand zei dat 
hij een denkprobleem had. Hij kon een feit wat we altijd gebruikte 
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niet in een situatie terug zien. Deze observatie was goud 
waard….(I-3) 

Personal assumption 
(theory-based) 

(Stage I, II & III) 

An NPD-team member’s assumption 
(false-positive and/or false-negative) 
detected by the NPD-team as a result of a 
difference in interpretation (data-based) 

…Bij NPD-project 1 was het vooral dat ik er achter kwam dat een 
paar voorwaarden van mij niet klopte. Het leukste was nog dat 
deze realisatie kwam bij het doen van een biertje. Ik weet het nog 
goed. Die middag had iemand zijn idee uitgelegd en onderbouwd. 
Ik was er niet mee eens, maar kon niet begrijpen waarom. ‘S 
avonds in alle rust besefte ik me waarom dit was. Daarna ging ik 
mijn voorwaarde eens goed bekijken. De volgende dag heb ik hem 
over het eureka moment verteld….(I-3) 

 

Discussions 
(theory-based) 

(Stage I, II & III) 
 
 

Number of 
discussion 
occurrence 

(theory-based) 
(Stage I, II & III) 

 

The number of discussion which occur in 
the FEI as a result of a difference in 
interpretation between NPD-team 
members (Weick, 1995) 

…. Naa er waren altijd discussies aanwezig. Maar vaak waren die 
discussies relatief kort. Er was vaak niet veel tijd voor discussies. 
Het was meer een idee voorstellen even snel 15 minuten 
discussiëren en door…..(I-14) 

 

Longitude of 
discussions 

(theory-based) 
(Stage I, II & III) 

 

 

The longitude of discussions which occur 
in the FEI as a result of a difference in 
interpretation between NPD-team 
members (Weick, 1995) 

….We zagen bijvoorbeeld bij NPD2 dat verschil in interpretatie 
groter was. Dit kwam door andere onderliggende factoren. De 
duur van deze discussies en de intensiteit van de discussies was 
groter. Dit kwam doordat je steeds dichter bij de aard van het 
beestje zat….. (I-3) 

 

Intensity of 
discussions 

(theory-based) 
(Stage I, II & III) 

Number of people 
involved 

(theory-based) 
(Stage I, I & III) 

The Number of people involved in a 
discussion as a result of a difference in 
interpretation between NPD-team 
members (Weick, 1995) 

Dit terwijl vaak iedereen bezeild is geraakt in die discussie. (I-14) 

 

Number of diversity 
between 

interpretations 
(theory-based) 

(Stage I, II & III) 

The number diversity in the interpretations 
perceived by an NPD-team in a discussion 
which result from a difference in 
interpretation between NPD-team 
members (Weick, 1995)  

….Hoe kom je daar nu uit? Want als je je vervolgens met elkaar 
de kamer verlaat met twee verschillende inzichten dan ben je nog 
niet klaar. Dan moet je nog een keer de kamer die kamer in. Dan 
kom je er uiteindelijk niet. Je moet er wel met elkaar uiteindelijk 
komen tot oké en hier hebben we elkaar gevonden….(I-11) 

 

Consequences 
of 

equivocality 
(continued) 

 
 
 
 
 
 
 
 
 
 
 
 

Shrink of 
motivation 

(theory-based) 
(Stage I, II & III) 

 
 

Number of shrink 
of motivation 

occurred 
(theory-based) 

(Stage I, II & III) 

 

The number of NPD-team members 
perceived a shrink of motivation as a 
result of a difference in interpretation 
between NPD-team members (Erikkson et 
al., 2016) 

….Oefff hmm naa ten eerste waren twee mensen niet meer 
gemotiveerd om actief deel te nemen. Eentje was omdat hij het 
niet begreep de richting waar we heen gingen. Hoewel we een 
keuze hadden gemaakt met heel het team….(I-7).  

 

Longitude of the 
shrink of 

motivation 
(theory-based) 
(Stage II & III) 

 

 

The longitude NPD-team members 
perceived a shrink of motivation as a 
result of a difference in interpretation 
between NPD-team members (Erikkson et 
al., 2016) 

…Hmmmm jaa ik denk dat uiteindelijke vijf van de acht mensen 
het niet eens waren met de richting en motivatie lieten vallen. Dit 
al na 1 statium in het process….(I-12) 

 

Intensity of the 
shrink of 

motivation 
(theory-based) 

(Stage I, II & III) 

The difference in 
interpretation  
(theory-based) 

(Stage I, II & III) 

The perceived amount of diversity of 
interpretations between NPD-team 
members which caused a shrink of 
motivation in the FEI  
(Erikkson et al., 2016) 

….Hoe kom je daar nu uit? Want als je je vervolgens met elkaar 
de kamer verlaat met twee verschillende inzichten dan ben je nog 
niet klaar. Dan moet je nog een keer de kamer die kamer in. Dan 
kom je er uiteindelijk niet. Je moet er wel met elkaar uiteindelijk 
komen tot oké en hier hebben we elkaar gevonden….(I-11) 
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Consequences 
of 

equivocality 
(continued) 

 
The amount of 

influence the people 
can have to change 

the situation 
(data-based) 

(Stage II & III) 

The perceived amount power NPD-team 
members feel that they might influence the 
course of action in the FEI  
(data-based) 

….Dat was dat bij het tweede project denk ik vijf van de acht 
mensen niet gemotiveerd waren om door te gaan. ….. Hmmm dit 
kwam vooral doordat teamleden elkaar niet snapte zoals net al 
gezegd. Daarbij hadden een paar mensen op basis van hiërarchie 
de leiding. Hmmm dit terwijl het eigenlijk een platte structuur zou 
moeten zijn formeel gezien. Informeel was dit niet het geval. (I-
12) 

 

Hostility 
(theory-based) 

(Stage I, II & III) 
 

Number of 
hostility 

occurrence 
(theory-based) 

(Stage I, II & III) 
 

 

The Number of NPD-team members 
perceived  the emotional status of hostility 
with other NPD-team members as a result 
of a difference in interpretation between 
NPD-team members in the FEI (Barr, 
1998) 

….Hmmm niets zo belangrijk als een gemotiveerd iemand. Maaar 
dat was niet het enige wat er gebeurde in innovatie project 2. Door 
het interpretatie verschil in combinatie met de onbegrip kwam er 
een ruzie….(I-7) 

 

Longitude of 
hostility  

(theory-based) 
(Stage I, II&III) 

 

 

The longitude hostility was perceived by a 
NPD-team member against another NPD-
team member as a result of a difference in 
interpretation between NPD-team 
members in the FEI (Weick, 1995) 

… Deze ruzie heeft ons weken achtervolgd. Daarnaast is het zo 
dat deze mensen liefst niet meer samen willen werken. Naa ik zou 
het ook niet echt aanraden om ze de komende tijd samen een 
project te laten draaien….(I-12) 

 

Intensity of 
hostility 

(theory-based) 
(Stage I, II & III) 

 

The amount of 
motivation to make up 

(data-based) 
(Stage II&III) 

 
 

The amount of motivation a NPD-team 
member perceive to overcome hostility 
with another NPD-team member which 
resulted from a difference in interpretation 
between the NPD-team member in the FEI 
(data-based) 

….De ene zei de ene kant en de andere zei de andere kant en ze 
stonden niet open om naar elkaar toe te bewegen. Deze ruzie heeft 
ons weken achtervolgd. Daarnaast is het zo dat deze mensen liefst 
niet meer samen willen werken. Naa ik zou het ook niet echt 
aanraden om ze de komende tijd samen een project te laten 
draaien. Ze waren beide zo koppig als iets….(I-12) 

 

The number of people 
involved in hostility 

(theory-based) 
(Stage II & III) 

The number of people involved in the 
hostile situation between NPD-team 
members as a result of a difference in 
interpretation between NPD-team 
members in the FEI (Sjödin et al., 2016) 

….De ene zei de ene kant en de andere zei de andere kant en ze 
stonden niet open om naar elkaar toe te bewegen. Deze ruzie heeft 
ons weken achtervolgd….(I-12) 

 

The amount of 
difference between 

interpretations 
(theory-based) 

(Stage I, II & III) 

The amount of difference between NPD-
team members which occur in an 
emotional status of hostility as a result of a 
difference in interpretation between NPD-
team members in the FEI (data-based) 

…Hmmm waren gewoon woorden wisselingen hoor maar uhhhh 
iemand verklaarde de ander voor een idioot. Dat werd niet 
geaccepteerd en terecht…. Uhhhh maar dat is eigenlijk wel iets 
wat je kunt verwachten in een situatie waarin interpretaties veel 
verschillen. Vijandigheid komt bijna altijd voor als mensen elkaar 
niet begrijpen… (I-7) 

 

Delay/ sabotage 
(theory-based) 

(Stage I, II & III) 
 

Number 
delay/sabotage 

occured  
(theory-based) 

(Stage I, II & III) 

 

The number times the NPD-process was 
delay/ sabotaged as a result of a difference 
in interpretation between the NPD-team 
members in the FEI (Floren & 
Frishammer, 2012) 

…We moesten toen een innovatie maken, maar wat we ook zeiden 
alles werd gelijk afgeblaft en wat de hoogste wilde, werd gedaan. 
Dit zorgde ervoor dat ik geen begrip maar had voor de route die 
we opgingen. Ik heb toen het proces proberen te vertragen...(I-6) 

 

Longitude 
delay/sabotaged 

occurred 
(theory-based) 

 

The longitude NPD-team members were 
motivated to delay or sabotage the NPD-
process as a result of a difference in 
interpretation between the NPD-team 

…Daarbij heeft een vriend van mij toenmalige collega het proces 
proberen te saboteren via politieke ingangen binnen de organisatie. 
Daar is hij best ver mee gekomen. Daarnaast heeft hij het 
meerdere maanden volgehouden….(I-6) 

 



Mark Verhagen Technical University Eindhoven - ITEM page. 72 
 
 

(Stage I & II) members in the FEI (Floren & 
Frishammer, 2012) 

Intensity of 
delay/sabotage 
(theory-based) 

(Stage I, II & III) 

The number of people 
which want to 

delay/sabotage the 
process 

(theory-based) 
(Stage I, II & III) 

The number of NPD-team members 
motivated to delay or sabotage the NPD-
process as a result of a difference in 
interpretation between the NPD-team 
members in the FEI (Floren & 
Frishammer, 2012) 

… Hmmmm oeffff jaa ik hmmm weet dat een aantal personen 
expres het project hebben vertraagd. Ik was daar zelf best boos 
over maar aan de ene kant snapte ik het wel. Zij stonden gewoon 
echt niet achter het project…. (I-12) 

 

The motivation to 
execute the activities 

(data-based) 
(Stage I, II & III) 

The emotional willingness NPD-team 
members perceived to to delay or sabotage 
the NPD-process as a result of a difference 
in interpretation between the NPD-team 
members in the FEI (data-based) 

….Hmmm of hij ook werkelijk heeft gemold weet ik niet zeker. Ik ga 
het hem nog eens vragen. Hmmm uhhh wat ik wel durf te zeggen is 
dat meeste mensen zouden niet gemotiveerd worden om het proces te 
vertragen of te saboteren….(I-12) 

Learning  
(used creating 

consensus, 
creating 

understanding 
in Stage I) 

(data-based) 
(Stage I, II & 

III) 

Number of times 
(data-based) 

(Stage I, II & III) 
  Number of times learning is used to create 

consensus (data-based) 

…..Soms kan je ook gewoon consensus krijgen dat je het niet eens 
bent met elkaar door onderliggende principes. Dan kun je als het 
nodig is een laag dieper gaan kijken. Maar hmmm dit deden wij 
alleen als het cruciaal zou zijn voor het pad dat we gingen 
bewandelen. Zolang dat niet het geval was kon acceptatie genoeg 
zijn…..(I-8) 

 

Double-loop 
learning 

(data-based) 
(Stage I, II & III) 

  

Adjusting the environment by creating 
new metal models or redefining old 
mental models through the absorption of  
environmental information (Argyris, 
2005) 

….We begrepen elkaar niet helemaal. Dit kwam puur omdat we 
een gedeelte van de kennis miste die nodig was om die connecties 
te maken. We moesten dus eerst de kennis ons meester maken, 
voordat we werkelijk zelf dit inzicht konden accepteren. Dus 
hoewel verschillende interpretaties nieuwe inzichten kunnen 
opleveren. Ik denk dat ze ook tijd kosten….(I-6) 

 

Single-loop 
learning  

(data-based) 
(Stage I, II & III) 

  
Adjusting the environment by creating 
using current mental models  (Argyris, 
2005) 

….leren op basis van huidige kennis gebieden in organisatie….(I-
13) 

 

Mutual 
understanding;  

(data based) 
(Stage I, II & 

III) 

Level of mutual 
understanding  
(data-based) 

(Stage I, II & III) 

  

The amount of sympathetic awareness or 
tolerance amongst people about their 
interpretational, feeling and actioning 
(Postrel, 2002) 

…..in het begin als je een verschil in interpretatie hebt zul je 
elkaar niet begrijpen. Waarom denkt de andere nu anders. Of de 
mogelijkheid bestaat nog dat jij het wel begrijpt waarom de ander 
zo denkt maar hij of zij niet van jou….(I-8) 

 

Change in the 
level of mutual 
understanding 
(data-based) 

   

The amount of change that people 
experience in the amount of sympathetic 
awareness or tolerance amongst people 
about their interpretations, feeling and 
actioning (Postrel, 2002) 

….Altijd blijven praten, zodat je elkaar beter begrijpt. Wanneer je 
elkaar beter begrijpt kom je meer op een lijn en zal de mate van 
verschil in interpretatie afnemen. Dus eigenlijk zorg je dat je 
elkaar betere begint te begrijpen en meer sympathie voor elkaar 
krijgt….(I-1) 

 

Consensus  
(data based) 

The level of 
consensus  

(data-based) 
  

The amount of agreement amongst NPD-
team members on an interpretation, 
decision, or feeling (Weick, 1995)  

….om toch samen te blijven werken op een effectieve manier 
moeten wij toch tot een consensus komen. Vooral als het iets…. 
(I-7) 
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(Stage I, II & 
III The change in the 

level of consensus  
(data-based) 

  

The amount of change that people 
experience in the amount of agreement 
amongst NPD-team members on an 
interpretation, decision, or feeling (Weick, 
1995) 

…. Dat is zonde. Hmmm een andere de andere persoon werd 
minder gemotiveerd omdat hij niet begreep waarom iedereen we 
ellen lang aan het praten waren om in heel de groep consensus te 
creëren….(I-7) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Micro-
environmental 

conditions 
related to 

equivocality in 
the FEI 

(theory-based) 
(Stage I, II & 

III) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Team 
composition 

(theory-based) 
(Stage I, II & III) 

Difference 
between 

individuals 
(theory-based) 

 (Stage I, II & III) 
 

Difference in 
knowledge base 
(theory-based) 

(Stage I, II & III) 

The amount of difference in knowledge 
base NPD-team members perceive 
between the NPD-team members in the 
FEI (Engestrom et al., 1999)  

….Njah als je naar de team samenstelling kijkt zie je gewoon dat 
mensen met andere kennis disciplines bij elkaar zitten. Deze 
mensen hebben ook soms een andere interpretatie van informatie 
tijdens het project …(I-9) 

 

Difference in culture 
(theory-based) 

(Stage I, II & III) 

The amount of difference in culture NPD-
team members perceive between the NPD-
team members in the FEI (Engestrom et 
al., 1999) 

…Hmmmm als ik er zo over nadenk komt dit veelal omdat de 
verschillende interpretaties best diep zitten, zoals in de waarden en 
normen vanuit een cultuur. Doordat er verschillende culturen 
waren, was dit zeker aanwezig…. (I-3) 

 

Difference in personal 
traits 

(theory-based) 
(Stage I, II & III) 

The amount of difference in personal traits 
NPD-team members perceive between the 
NPD-team members in the FEI 
(Engestrom et al., 1999) 

….Het is ook logisch dat we het niveau van interpretatie 
verschillen niet verder omlaag kregen, als je ziet wat voor 
verschillende persoonlijkheden in het team zaten…. (I-9) 

 

Difference in 
experience 

(theory-based) 
(Stage I, II & III) 

The amount of difference in experience 
NPD-team members perceive between the 
NPD-team members in the FEI 
(Engestrom et al., 1999) 

….Jahh uhhh zoals ik net al zei is het verschil tussen de mensen 
belangrijk. In dit project hadden we mensen met veel ervaring en 
weinig ervaring, dit zorgde voor veel interpretatie verschillen in 
informatie…. (I-9) 

 

 
Number of people 

(theory-based) 
(Stage I, II & III) 

The number of NPD-team members 
involved in the NPD-team in the FEI 
(data-based) 

….Hmmmm innovatie project 1 bestond uit 8 medewerkers en 
innovatie project 2 bestond uit 6 medewerkers. In beide gevallen 
was  het team verschild op kennis gebieden….(I-8) 

 

 

Contribution of 
individuals to the 

team 
(data-based) 

(Stage II & III) 

The perceived amount of added value an 
NPD-team member add to the team. (data-
based) 

…. Hmmm dus wat je vaak ziet is dat mensen maar diversiteit 
willen toevoegen, omdat ze dan denken dat ze dan meer ideeen 
krijgen en dat als maar beter is. Nee daar ben ik het totaal niet mee 
eens en dat bleek ook in innovatie project 2. …….Ik ben tegen 
niet effectieve diversiteit. Binnen innovatie projecten hmmm ben 
ik eigenlijk meer een voorstander van minder diversiteit maar wel 
op gerichte gebieden, dan op meer diversiteit…..(I-8) 

 

NPD-process 
design 

(theory-based) 
(Stage I, II & III) 

Cognitive steps in 
NPD-process 

(theory-based) 
 (Stage I, II & III) 

 

Diverging 
(theory-based) 
(Stage I, II, III) 

The cognitive process of developing 
and/or proposing development routes and 
ideas in the FEI-process  (Buijs, 1984) 

 … Hierdoor zullen mensen niet meer focussen op de belangrijke 
momenten zoals brainstrom sessies…. (I-13) 

 

Incubation 
(data-based) 

(Stage I, II & III) 

The cognitive process of discussing routes 
and ideas without proposing ideas and/or 
testing ideas in the FEI-process  (Buijs, 
1984) 

….Als ik terugkijk naar het project hebben we de onderlinge 
interpretatieverschillen weggenomen door te praten met elkaar. 
Hierbij moet ik zeggen dat ik het niet een typische discussie vond. 
Het was meer een uitwisseling van gedachte zonder met direct 
tegenargumenten. Juist dat echt luisteren naar elkaar en begrijpen 
maakte dat je tot consensus kwam….(I-1) 

 

Converging 
(theory-based) 

(Stage I, II & III) 

The cognitive process of testing and/or 
choosing ideas in the FEI-process   
(Buijs, 1984) 

…waarna gekozen werd en dat werd voorgelegd. Dus jaa ik kan 
zeggen dat het wel hetzelfde was….(I-14) 
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Micro-
environmental 
conditions 
related to 
equivocality in 
the FEI 
(continued) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Micro-
environmental 
conditions 
related to 

Continuation 
(theory-based) 

(Stage I, II & III) 

The process in which gate-decision 
makers decide whether the NPD-project 
continuous, stops, recycled or step on hold 
(Cooper and Kleinschmidt, 1986)   

 ….. Negatief ik zeg het tegenovergestelde dan. Een project een 
paar jaar geleden waarbij we een no-go kregen. De hoofd oorzaak 
dat het niet doorging was niet de onkunde van het project maar 
een ander project ging door…..(I-13) 

 

NPD-time frames 
(theory-based) 

(Stage I, II & III) 
 

Relative time spend 
each step 

(theory-based) 
(Stage I, II & III) 

The perceived relative longitude of time 
spend on each cognitive steps in FEI-
process by a NPD-team member 
(Reinertsen, 1999) 

…..Hmmmm het meeste tijd waren we kwijt aan discussies om 
consensus te begrijpen. Niet de brainstorm activiteiten, maar de 
discussies die volgende op de voorgestelde ideeen is tijd en 
resource intensief. Hmmm als je wanneer je dan kijkt naar 
beslissingsfase is deze best kort….. (I-7) 

 

Time between the 
steps in NPD-process 

(theory-based) 
(Stage I, II, III) 

The perceived amount time present 
between the cognitive steps in FEI-process 
by a NPD-team member (Reinertsen, 
1999) 

….Maar daar ben ik eigenlijk ook niet zo’n voorstander van. 
Hmmm want dan krijg je sneller een ja en nee verhaaltje. Hmmm 
maar tussen de andere fases zit altijd een poos. Dit vind ik ook 
echt goed, mensen hebben meestal de tijd nodig om tot inzinking 
te komen vooral als het diepere gewortelde begrippen zijn…. (I-7) 

 

Sequence of steps 
NPD-design 
(data-based) 

(Stage I, II & III) 

Sequential 
(theory-based) 
(Stage II & III) 

The FEI-steps problem definition, idea 
generation & idea selection, concept 
development are executed sequentially by 
the NPD-team (Cooper, 1988) 

….Hmmmm als ik dit process bekijk hmmmmm dan zie ik dat er 
drie delen sequentieel achter elkaar zijn gepositioneerd. Hm hoe 
wel dat klopt volgens….(I-4) 

 

Iterative 
(theory-based) 

(Stage I, II & III) 

The FEI-steps problem definition, idea 
generation & idea selection, concept 
development are executed iterative by the 
NPD-team (Cooper, 1988) 

….Wat me opvalt is dat het proces sequentieel is. In praktijk zie ik 
het als een niet sequentieel proces maar iteratief. Daarnaast mis ik 
een proces… (I-3) 

 

NPD-process 
presence 

(theory-based) 
(Stage I, II & III) 

Whole team 
(Stage II & III) 

All NPD-team members of the NPD-team 
contribute and are present in each stage of 
the FEI-process. (data-based) 

…. Tijdens deze meeting is het hele team face-to-face aanwezig. 
Dit is ook verplicht. Natuurlijk mocht je echt iets hebben zoals een 
griep dan hoeft het niet maar in principe is heel het team erbij…. 
(I-4) 

 

Part of the team 
(Stage I, II, III) 

A sample of the NPD-team members of 
the NPD-team contribute and are present 
in each stage of the FEI-process (data-
based) 

…. Nu had ik de keuze wat meer vrijheid in mijn agenda te krijgen 
en alleen maar aanwezig te zijn om het af te maken, of echt hard 
bezig zijn en in plaats van 60 uur 70 uur in de week werkte. Na als 
je er niet meer achter staat en zo’n drukke agenda hebt, kan je 
begrijpen wat ik deed. Mijn motivatie was gewoon weg naar een 
tijd….(I-14) 

 

Personality of 
NPD-team 
members 

(data-based) 
(Stage I, II & III) 

Learning 
orientation 

(data-based) 
(Stage I, II & III) 

Single-loop learning 
oriented 

(data-based) 
(Stage II & III) 

The degree a NPD-team member 
adjust the environment by creating new 
metal models or redefining old mental 
models through the absorption of  
environmental information (Argyris, 
2005) 

….Naa mensen moeten open staan om hun eigen mentale 
modellen te veranderen anders heeft het geen zin. Stel wij hebben 
een verschil in interpretatie en hmmm iedereen is tot de conclusie 
gekomen dat mijn opmerking klopte maar die andere persoon is te 
eigenwijs om dat te geloven en hmmm wilt zijn eigen ongelijk niet 
toegeven dan gaat dat niet werken in een situatie waarin veel 
verschillende interpretaties zijn…. (I-7) 

 

Double-loop learning 
oriented 

(data-based) 
(Stage I, II & III) 

The degree a NPD-team member 
adjust the environment by creating using 
current mental models  (Argyris, 2005) 

…. ze moeten met respect met elkaar luisteren, daarnaast moeten 
ze kritisch naar hun eigen ideeën en gedachtes kijken, om zo het 
optimale uit het team halen. Hierbij….(I-8) 
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equivocality in 
the FEI 
(continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Micro-
environmental 
conditions 
related to 
equivocality in 
the FEI 
(continued) 

Performance type 
orientation 

(data-based) 
(Stage I, II & III) 

performance-oriented 
(data-based) 

(Stage II & III) 

NPD-team members whom perceive short 
term performance (<1 year) in form of 
effectivity and efficiency more important 
than learning (data-based) 

….Eigenlijk moeten mensen wel het proces zo effectief en 
efficiënt in proberen te richten maar niet op termijn binnen een 
jaar kijken, maar meer kijken naar het langere fases…. 

 

learning oriented 
(data-based) 

(Stage I, II & III) 

NPD-team members whom perceive 
learning more important than short term 
performance (<1 year) in form of 
effectivity and efficiency (data-based) 

…Bijvoorbeeld ik zou echt niet iemand in mijn team hebben die 
niet leergierig is en niet open staat voor nieuwe ideeen op moment 
dat de mate van equivocality redelijk hoog is. Dat moet je ten alle 
tijden vermeiden. Die wilt namelijk geen begrip creëren…. (I-6) 

 

Performance 
focus level 

(data-based) 
(Stage I, II & III) 

Individual 
performance 
(data-based) 

(Stage I, II, III) 

NPD-team members whom perceive 
individual performance more important 
than other forms of performance (data-
based) 

…. Hmmm er werken toch veel mensen binnen de organisatie die 
gewoon hun positie willen behouden. Deze doen er dan ook veel 
voor om dit voor elkaar te krijgen. Kijk macht en hiërarchie is niet 
altijd goed…. (I-14) 

 

Political performance 
(data-based) 

(Stage II & III) 

NPD-team members whom perceive 
political performance (being on the 
democratically winning team) more 
important than other forms of performance 
(data-based) 

…. Deze meeting ging goed, waarschijnlijk beter dan wanneer we 
er niet waren geweest. En die hebben we de potentiele 
tegenwerkingen voor de meeting kunnen wegwerken. Omdat we 
mensen konden zien voor die tijd…..(I-9) 

 

Group performance 
k(data-based) 

(Stage I, II & III) 

NPD-team members whom perceive NPD-
team performance more important than 
other forms of performance (data-based) 

…. Hmmm wat ook nog belangrijk is dat ze in groepsvorm 
denken…. Wat ik daarmee bedoel is dat mensen vanuit het 
perspectief deelnemen dat de groepsprestatie hoog moet zijn 
namelijk de innovatie.…. (I-7) 

 

Communication 
(data-based) 

(Stage I, II & III) 

Openness 
(data-based) 

(Stage I, II & III) 

The degree in which NPD-team members 
communication without perceived 
boundaries with other NPD-team members 
(data-based) 

….Hierbij hoort ook toegeven dat je fout zat en dat de ander gelijk 
had. Ik denk dat dit een eigenschap is wat niet veel mensen hebben 
maar essentieel is….(I-8) 

 

Respect 
(data-based) 

(Stage I, II & III) 

The degree of emotional acceptance NPD-
team members have regarding other NPD-
team members (data-based) 

…..Ik denk dat dat de mate van respect was tegenover elkaar. 
Niemand binnen de groep was hoger of lager dan een ander. We 
respecteerde elkaar. En mensen die elkaar respecteren luisteren 
altijd na elkaar…..(I-1) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NPD-Decision-
making culture 

(data-based) 
(Stage I, II & III) 

 

Joint-decision making 
(data-based) 

(Stage I, II & III) 

The degree of decisions that are made by 
the NPD-team jointly in the FEI – all 
NPD-team members agree with the course 
of action (data-based) 

…..Mensen moeten in cultuur zijn waarbij ze weten dat hun stem 
geldt. Dat ze bij kunnen dragen aan het proces. Dit kan door 
middel van co-decision making…. (I-6) 

 

Democratically based 
(data-based) 

(Stage II & III) 

The degree of decisions that are made by 
the NPD-team democratically in the FEI – 
any common agreed go cut-off value 
(data-based) 

….Je wilt iedereen kwaliteiten economisch kunnen inzetten op dit 
moment maar ook morgen en over een jaar. Wanneer het 
democratisch of politiek gevoelig is krijg je al snel beslissingen 
waar mensen niet achter staan….(I-7) 

 

Political based 
(data-based) 

(Stage I, II & III) 

The degree of decisions that are based on 
political considerations of the NPD-team 
in the FEI – any common agreed go cut-
off value (data-based) 

…. Kijk politiek heeft overal invloed op. Je hebt als het waren 
kampen. Mensen die voor en mensen die tegen zijn. Bijvoorbeeld 
tijdens innovaties ben je stemmen aan het ronselen voor jouw 
ideeen want die gaan door. Het is een beetje geven en nemen. 
Soms moet je hun steunen en soms hun jou….(I-14) 

 

Authoritarian based 
(data-based) 

(Stage II & III) 

The degree of decisions made by an 
authoritarian person on which agreed 
formally or informally (data-based) 

…. Wat je vaak merkt is dat mensen om verschillende redenen 
(zoals eigen toekomst) de meestemmen met de eerste 
beslissingspersoon. Het lijkt dus van buitenaf vaak welk 
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Micro-
environmental 
conditions 
related to 
equivocality in 
the FEI 
(continued) 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

NPD-culture 
(Stage III) 

 
(based-on 

outcomes of 
coding stage I&II 
and theoretical) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

NPD-culture 
(continued) 

democratisch want iedereen heeft een stem, maar op het moment 
dat je dieper gaat kijk is het niet democratisch. Eigelijk beslist 
maar 1 man…..(I-13) 

Performance 
measurement 
NPD-culture 
(data-based) 

(Stage I, II & III) 

Individual-based 
(data-based) 

(Stage I, II & III) 

The organisation’s performance 
measurement method of the NPD-projects 
is based on individual performance of the 
NPD-team members (data-based) 

Dit betekent dus ook niet prestaties moet meten op individueel 
niveau. …… Neem nou die beste man als voorbeeld. Hmmmm 
individueel is hij zeer sterk. Een van de geniaalste mensen die ik 
ook heb ontmoet, maar hij kan niet zo goed omgaan met 
andermans inzichten…. (I-8) 

 

Group-based 
(data-based) 

(Stage I, II & III) 

The organisation’s performance 
measurement method of the NPD-projects 
is based on the NPD-group performance 
(data-based) 

….Hmmm ten eerste de cultuur moet een omgeving bieden waar 
mensen open met elkaar kunnen praten, waar mensen fouten 
kunnen moeten en alles moet in het teken staan van het team 
teamperformance, ook de beoordelingen….(I-7) 

 

Participation 
responsibility 
NPD-culture 
(data-based) 

(Stage I, II & III) 

Full group 
responsibility 
(data-based) 

(Stage I, II & III) 

The degree the whole NPD-team is hold 
responsible for the NPD-project 
performance through the eyes of other 
company members (data-based) 

….Waar wij voor staan is dat iedereen meedenkt, deel uitmaakt 
van het team, dat men leert tijdens hun deelname en dat we samen 
de beslissing maken. Zelfs al kiest een iemand anders dan is het 
nog zo belangrijk om de persoon mee te krijgen en begrip te 
krijgen….(I-6) 

 

Partly group 
responsibility 
(data-based) 

(Stage II & III) 

The degree a part of the NPD-team is hold 
responsible for the NPD-project 
performance through the eyes of other 
company members (data-based) 

…Daarbij hadden een paar mensen op basis van hiërarchie de 
leiding. Hmmm dit terwijl het eigenlijk een platte structuur zou 
moeten zijn formeel gezien. Informeel was dit niet het geval…. (I-
12) 

 

Individual 
responsibility 
(data-based) 

(Stage II & III) 

The degree one NPD-team members are 
hold responsible for the NPD-project 
performance through the eyes of other 
company members (data-based) 

… De groep moet de verantwoordelijkheid dragen. Niet de 
individuele personen moeten de verantwoordelijkheid van het 
project dragen. Dat zorgt juist niet voor samenwerking….(I-4) 

 

Learning NPD-
culture 

(data-based) 
(Stage I, II, III) 

Faults allowed 
(data-based) 

(Stage I, II, III) 

The degree an organisation allows and/or 
stimulates NPD-members making 
mistakes in the FEI without short term or 
long term negative effects (data-based) 

…. Hmmm jaa je zei het net zelf hmm je moet de juiste omgeving 
creëren. Wat je vaak ziet binnen organisaties is dat je moet 
presteren, niet veel fout moet doen, mocht je een fout maken moet 
je het zelf oplossen. Vooral binnen grotere organisaties is dat vaak 
aanwezig. Ook bij ons. Maar tijdens innovatie ben ik er van 
overtuigd dat het meer een cultuur moet zijn van veiligheid….(I-8) 

 

Performance / 
learning orientation 

(data-based) 
(Stage I, II, III) 

The degree the organisation members 
focus on short term performance (<1 year) 
in form of effectivity and efficiency more 
important than learning (data-based) 
 

…Het nadeel van dit mechanisme is dat informatie verstrekken en 
luisteren tijd kost. Zoals iedereen weet zijn resources kostbaar. Dit 
is een overweging die we maken. We vinden het belangrijker dat 
iedereen naar elkaar luistert en daardoor leert dan korte termijn 
besparingen en winsten… (I-3) 

 

Communication 
NPD-culture 
(data-based) 

(Stage I, II & III) 

Openness culture 
(data-based) 

(Stage I, II & III) 

The degree in which organisational 
members can communicate without 
perceived boundaries (data-based) 

….Weetje het is niet erg als interpretaties verschillen. Dit is juist 
iets heel interessants. Maar wat je moet doen is erover praten. Niet 
eens discussiëren misschien maar gewoon praten. Elkaar proberen 
te begrijpen waarom je verschillend denkt. Het proces moet dit 
natuurlijk toelaten. Er moet een cultuur zijn waarin iedereen alles 
kan zeggen zonder barriers, zoals bang zijn om je baan te 
verliezen….(I-6) 
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Formality culture 

(data-based) 
(Stage II & III) 

The degree in which organisational 
members perceive communication needs 
to be formal (data-based) 

…. Eigenlijk is het met dat betreft een formele stoelen dans. Een 
soort theater. Ik krijg zelf het gevoel dat veel van besluitingvorm 
al van tevoren is gebeurd….(I-13) 

 

Type of NPD 
innovation 

(theory-based) 
(Stage I, II, 

III) 

Business-as-usual 
NPD innovation 
(theory-based) 
(Stage I, II, III) 

  

A product innovation (a change) within 
the organisation which is neither new to 
the organisation or the market (Garcia & 
Calantone, 2003)  

….Wat we hebben gedaan was een verbetering op een versie, 
maar om nu te zeggen dat de verbetering geheel nieuw was voor 
de markt en voor ons. Nee dat denk ik niet….(I-1) 

 

 

Incremental NPD 
innovation 

(theory-based) 
(Stage I, II, III) 

  

A product innovation (a change) within 
the organisation which new to the 
organisation or the market (Garcia & 
Calantone, 2003) 

….Oeffff hmmm ik denk dan dat ik het categoriseer als hmmm 
incremental innovatie. Hmmm we zijn zeker paar stappen vooruit 
gegaan, maar laten we eerlijk zijn tegen ons zelf en uhhhh we 
hebben niet echt iets nieuws gedaan voor de markt en de industrie 
wij in opereren…(I-11) 

 

 

Really-new NPD 
innovation 

(theory-based) 
(Stage I, II, III) 

  

A product innovation (a change) within 
the organisation which new to the 
organisation and the market (Garcia & 
Calantone, 2003) 

… NPD2 was wel geheel nieuw voor ons en voor de markt 
gedeeltelijk ook. Net wat je afbakent als de markt. Maar ik denk 
dat het geclassificeerd kan worden als really-new product. Dit 
kwam vooral omdat we een denkfout hadden ontdekt in onze 
eigen en de klant zijn aannames…..(I-1) 

 

No NPD 
innovation 

because of failing 
(theory-based) 
(Stage I, II, III) 

  
The product innovation failed because the 
project was stopped or set on hold. (data-
based) 

….Naaa hmmm beide innovatie projecten zijn gefaald. Vanuit 
NPD-project 1 bleek niet te werken toen we naar klanten gingen. 
Het ergste is nog dat het faalde op iets wat al werd opgebracht 
door het andere gedeelte van het team. Maarja politiek gezien was 
het er doorheen gekomen. Hmmm NPD-project 2 is ook 
gefaald…. (I-14) 

 

Reason of 
participation 

in the research 
(data-based) 
(Stage I, II, 

III) 

Interested in 
subject 

(data-based) 
(Stage I, II & III) 

  

The interviewee felt motivated to 
participate in the research because he/she 
was internally motivated to know more 
about the research theme: equivocality. 
(data-based) 

….Jaa ik weet wel wat mij overhaalde. Hmmmm toen je belde was 
ik gelijk geïnteresseerd in dit onderwerp. Dat komt vooral door 
mijn achtergrond uhhh….(I-7) 

 

Find out what 
went wrong  
(data-based) 
(Stage III) 

  

The interviewee felt motivated to 
participate in the research because he/she 
believed the performance level was below 
level and they felt that the factor which 
caused is was related to equivocality (data-
based)  

…..Dat komt omdat in het tweede NPD-project wat we vandaag 
onder andere zouden bespreken niet alles helemaal vlekkeloos 
ging. Hmmmm dit had eventueel raakvakken met een verschil in 
interpretatie denk ik. Dat is nog een reden om aan te 
schuiven….(I-8) 

 

Improve future 
NPD-projects 
performance 
(data-based) 

(Stage II & III) 

  

The interview felt motivated to participate 
because he/she believed knowing the 
results of the result might improve future 
NPD-performance of my company (data-
based) 

Uhhhh dus toen dacht ik bij mezelf waarom dus niet deelnemen. 
Misschien leer ik er nog niet van om onze eigen processen binnen 
de organisatie te verbeteren. Misschien klinkt dat iets te optimist 
maar ik ben meer van het leiden door een goed voorbeeld te zijn. 
(I-12) 

 

Contribute to 
academic research  

(data-based) 
  

The interview felt motivated to participate 
because he/she wanted to contribute value 
to academic research which might 

….Echter, realiseerde ik me half jaar geleden dat ik geen 
toegevoegde waarde heb geleverd op academisch gebied. Dit 
terwijl de ervaring die ik heb van toegevoegde waarde kan zijn 
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(Stage I, II & III) improve the society it’s knowledge level 
(data-based) 

voor academici voor het bedenken van geoptimaliseerde 
systemen.…(I-3) 
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Appendix IV: Memo’s  
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Appendix V: The reported level of equivocality  
 
 
 
The interviewees reported the level of equivocality based on a 7-point Likert scale. The following items were used: 
(based on Sjödin et al., 2016)  
 
NPD-project 1: [always (7); almost always (6); a lot of times (5); often; (4) not so often; (3) almost never (2); never (1)] 

Item1: Information in the FEI was interpreted differently by NPD-team members.   

Item 2: The information in the FEI had conflicting interpretations after being procced by the NPD-team members. 

Item 3: The information in the FEI was confusing due to different interpretations. 

NPD-project 2: [always (7); almost always (6); a lot of times (5); often; (4) not so often; (3) almost never (2); never (1)] 

Item 1: Information in the FEI was interpreted differently by NPD-team members.   

Item 2: The information in the FEI had conflicting interpretations after being procced by the NPD-team members. 

Item 3: The information in the FEI was confusing due to different interpretations. 

 
The results of each interview is reported in the table below 
 

Interviewees NPD-project 1 NPD-project 2 

Item 1 Item 2 Item 3 Average Item 1 Item 2 Item 3 Average 
I-1 2 1 1 1,33 5 3 4 4 
I-2 2 2 2 2 5 5 4 4,66 
I-3 3 2 2 2,33 5 4 4 4,33 
I-4 2 2 2 2 4 3 3 3,33 
I-5 2 3 3 2,66 6  5 4 5 
I-6 2 1 1 1,33 4 3 2 3 
I-7 6 5 4 5 7 6 6 6,33 
I-8 5 4 4 4,33 6 5 5 5,33 
I-9 4 4 4 4 7 7 6 6,66 
I-10 2 1 1 1,33 2 2 1 1,66 
I-11 2 2 2 2 3 2 2 2,33 
I-12 2 2 2 2 6 5 4 5 
I-13 3 2 2 2 5 5 5 5 
I-14 5 5 4 4,66 7 7 6 6,66 
I-15 5 4 4 4,33 7 6 6 6,33 
I-16 5 5 4 4,66 7 7 6 6,66 
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