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Management Summary 

This swiftly changing age of technology is demanding technology based companies to invest in 

innovations. Only focusing on incremental innovations is not sufficient to ensure survival, making 

radical innovation essential for long term success (Lettl, 2007). An important aspect of radical 

innovation is end-user involvement (Von Hippel, 1998; Brown & Eisenhardt, 1995; Normann, 1994). 

Most research of end-user involvement is conducted in incremental innovative environments. This 

research will investigate whether this literature is applicable for radical innovations as well. More 

specifically, how should end-users be involved in order to increase the likelihood of product success. 

The problem statement of this research is: End-user involvement should begin by selecting the right 

end-users, the right phase, and the right methods in order to improve valuable co-development 

relationships. 

 

By distinguishing between 6 development phases, investigating 18 end-user characteristics, 

determining how to find users, while analyzing 10 co-development methods, this research 

investigated the following research question:  

 

“How to organize (potential) user involvement in radical high-tech product development?” 

 

By interviewing fifteen interviewees involved within radical innovation development, this research 

question was investigated. Thirteen different cases were addressed which resulted in a substantial 

qualitative database, as well as a small database of quantitative data. This database was harvested by 

a process of selection and coding to ensure relevant output. This was done by using four research sub 

questions: 

 

1. In what phases of radical high-tech product development trajectories is it important to involve 

end-users? 

2. What characteristics of end-users are important within the development of RI?  

3. What is the best way to find and select end-users with these characteristics? 

4. What methods and techniques are important when involving end-users? 

 

 The first research sub question was about understanding the constructions of the development 

phases in such radical innovations. Six different phases were discriminated: idea generation, concept 

development, project definition, engineering, prototype testing and market launch. Each interviewee 

was asked how end-users can contribute to product success in each phase. This research has added 

new insights by separating these phases and determining the contributions an end-user can add in 

each phase separately. It was also found that the number of users should increase in each phase. This 

is mostly because only a small amount of users are capable of providing input in the uncertain early 

phases. Most end-users are bound by their own experience and unable to escape from their own 

frame of reference (Gruner & Homburg, 2000). However, it was found that there are a small amount 

of lead users that are capable of providing input in these early phases. Regular end-users should be 

used in later phases when products become more tangible, for example to test prototypes. The 

findings in each phase are: (1) It is found that the idea generation had a lot of variance. Ideas should 

be made without influence of end-users that threaten the innovative degree of products. (2) The next 

phase, when ideas are being shaped into concepts it is important to involve lead-users, during this 

phase the ideas are being adjusted to the market and the rest of the ecosystem. End-users are used 

as a sounding board during this phase to translate ideas into concepts increasing the probability of 

success. (3) Project definition is a phase in which start-ups involve end-users to set deadlines, but most 
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other companies do not see the importance of this phase and think this should be done in-house. (4) 

Engineering phase is also a phase that is done in-house by most companies, it is found that end-users 

are not important here. It is however important to involve end-users in the (5) prototype phase. This 

is the last phase in which changes can be made to fit the market needs. Because the product is very 

tangible in the prototype phase, even regular end-users are capable of providing valuable input, thus 

involvement should be mandatory. Due to the fact that radical new products are the first of its kind, 

product ambassadors can be the key to success during the (6) market launch. It is important to be able 

to have product references when selling to potential end-users. Involving end-users is also necessary 

to get an in-depth understanding of the market. 

Secondly, now that the contributions end-users can provide in every phase have been analyzed, it 

is important to determine what type of end-users are most likely to have a valuable input. A lot of 

literature was found about certain characteristics of the involved end-users that would enhance 

product success. This literature did not determine the importance of these characteristics. Therefore, 

this research used these characteristics to build an extended list, which will rank these characteristics 

on a scale of importance. It was found that closeness of the relationships has the highest score. A good 

relationship is important to improve honesty and trustworthiness between both parties. Other 

important characteristics are motivation caused by a current problem/need, willingness to 

experiment, future market focus, openness to new technology, and lead user characteristics. Meaning 

that end-users with these characteristics improve the possibility of successful cooperation in high-tech 

radical innovations. Another finding of this research sub question is the fact that willingness of end-

users is found to be more important than their capability to provide valuable input. End-users can be 

highly capable, but when the willingness of these end-users is low, capabilities will not suffice. All in 

all this sub question expanded literature by ranking characteristics of end-users by order of 

importance. 

The third step of this research was to investigate how the end-users that were characterized in 

research question 2 can be found and selected. Current literature has a lot of general methods about 

finding and selecting potential end-users. This literature is very theoretical and hard to apply in 

practice, in order to make it more practical every interviewee was asked how end-users are to be 

found in practice. It was found that every company has its own procedure when it comes to finding 

end-users. For example, multi-nationals only use current customers, while start-ups often use 

institutes or agencies to locate end-users. This variance among interviewees made it impossible to 

create a guideline for finding end-users. It was however concluded that when such end-users are 

found it is mostly instinctual feelings that judge an end-users capabilities and willingness. Interviewees 

also stated that the list of characteristics from research sub question 2 would have been useful to 

select their end-users. As the results of research sub question 3 are limited, literature form paragraph 

2.3 should be used to find certain end-users. 

The fourth and last research sub question is the actual collaboration with the end-users once they 

are selected based on the criteria of previous sub questions. In existing literature a lot of different 

methods and techniques to collaborate with end-users are found. However no literature was aimed 

at collaboration specifically within radical innovation. For this reason, literature was used to find the 

methods and techniques that could fit within radical innovative product development. These selected 

methods and techniques were then confirmed by interviewees. Both literature and this research 

concluded observing was the best method to gain information from end-users. Because end-users are 

in their own environment, data gathered is less likely to be skewed. Interviews also concluded that 

the most important aspect of gathering data is the quality of the data. To ensure maximum quality 

end-users should be observed with a multi-disciplinary team. Observing is most effective in later 

phases, most issues come up when end-users are actually working with the actual prototypes. All 

meetings should be face-to-face, this is necessary because radical innovations are often complex and 
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in need of explanation. This research question also confirmed research sub question 1, as most 

interviewees used these methods and techniques in the last two phases. Interviews are being used by 

most by all companies, mostly in the early phases. Nonetheless, interviews scored lower on the 

ranking, this could strengthen the argument that end-users are less important in early phases. This 

research expanded current literature by matching different methods and techniques that fit within 

radical product development. It also concludes which methods and techniques are most important.  

These four sub research question triggered a practical guideline that was created for companies 

developing radical innovations (Figure I on the next page). The study has enriched literature by 

determining whether existing literature on product development is applicable within high-tech radical 

product development. Furthermore it builds forth upon existing literature by combining literature 

from different authors and determine the importance of their findings. It also discovered a new 

characteristic of end-users, and a new view on the willingness and capability of end-users. This 

research concluded that users should be involved in the concept development, prototype testing and 

market launch phase. End-users should be users with a good relationship, motivation caused by a 

current problem/need, willingness to experiment/take risks, future market focus, openness to new 

technology, and lead user characteristics. Finding users is very determined by the situation of the 

company. But co-operation within radical innovation should be done by means of face-to-face 

meetings, observation, using multi-disciplinary team and creating a bond with the user. By applying 

all these aspects, user involvement will have a higher likelihood of valuable input. 
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Market Pull Technology Push Start Up Mature Company High Degree of 
Innovatieness

Low Degree of 
Innovativeness

Involve users in the: 
· Concept development
· Prototype testing

Involve users in the: 
· Idea generation
· Concept development
· Project definition
· Prototype testing
· Market launch phase

Involve users in the: 
· Concept development
· Project definition
· Prototype testing
· Market launch phase

Involve users in the: 
· Idea generation
· Concept development
· Prototype testing
· Market launch phase

Involve users in the: 
· Concept development
· Prototype testing
· Market launch phase

Involve users in the: 
· Idea generation
· Concept development
· Prototype testing
· Market launch phase

Always involve users with:
· Close relationship
· Motivation caused by 

a current problem/
need

· Willingness to 
experiment

· Future market focus
· Willingness to take 

risks
· Lead-user
· Openness to new 

technology

Always involve users with:
· Close relationship
· Motivation caused by 

a current problem/
need

· Willingness to 
experiment

· Future market focus
· Willingness to take 

risks
· Lead-user
· Openness to new 

technology

Always involve users with:
· Close relationship
· Motivation caused by 

a current problem/
need

· Willingness to 
experiment

· Future market focus
· Willingness to take 

risks
· Lead-user
· Openness to new 

technology

Always involve users with:
· Close relationship
· Motivation caused by 

a current problem/
need

· Willingness to 
experiment

· Future market focus
· Willingness to take 

risks
· Lead-user
· Openness to new 

technology
· High competence in 

their own domain

Always involve users with:
· Close relationship
· Motivation caused by 

a current problem/
need

· Willingness to 
experiment

· Future market focus
· Willingness to take 

risks
· Lead-user
· Openness to new 

technology
· High competence in 

their own domain
· Tolerance for 

ambiguity
· Financial 

attractiveness

Always involve users with:
· Close relationship
· Motivation caused by 

a current problem/
need

· Willingness to 
experiment

· Future market focus
· Willingness to take 

risks
· Lead-user
· Openness to new 

technology

Always involve users by 
means of:
· Face-to-face meetings
· Observing
· Using a multi-

disciplinary team
· Creating a bond with 

before hand

Always involve users by 
means of:
· Face-to-face meetings
· Observing
· Using a multi-

disciplinary team
· Creating a bond with 

before hand

Always involve users by 
means of:
· Face-to-face meetings
· Observing
· Using a multi-

disciplinary team
· Creating a bond with 

before hand
· Frequency of intense 

conversations

Always involve users by 
means of:
· Face-to-face meetings
· Observing
· Using a multi-

disciplinary team
· Interviewing

Always involve users by 
means of:
· Face-to-face meetings
· Observing
· Using a multi-

disciplinary team
· Creating a bond with 

before hand
· Frequency of intense 

conversations

Always involve users by 
means of:
· Face-to-face meetings
· Observing
· Using a multi-

disciplinary team

 
Figure I: Guideline for companies developing radical products 
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1. Introduction 

This research is aimed at gaining an understanding about end-user’s contribution to product 

success in high-tech radical innovation (RI) trajectories. This research uses the term ‘user involvement’ 

to define the people that will/could eventually adopt and use a product, and can be involved in the 

development process. This topic is relevant for companies due to the current swiftly changing age of 

technology, where success of technology based companies is dependent on innovations. Even solely 

focusing on incremental innovation (II) is no guarantee for survival, making RI necessary for long term 

success (Lettl, 2007). RI is important for creating growth opportunities and new markets. Literature 

states that end-users are an important source for gaining novel knowledge (Normann, 1994; Von 

Hippel, 1998) and that user involvement can be beneficial for creating new product ideas enabling 

innovation (Brown & Eisenhardt, 1995). This research will investigate whether this literature is 

applicable for radical innovation 

Before further elaborating, we define and distinguish radical from incremental innovation. Hill and 

Rothaermel (2003) describe II as a method to satisfy end-users’ needs by building forth upon existing 

knowledge within a firms reach. It will thereby use this existing knowledge to steadily improve a firm’s 

methods or materials. On the other hand, RI innovation is built upon new knowledge created by a new 

source or the recombination of existing knowledge with a new source (Freeman & Soete, 1997). The 

degree of innovation is dependent on the degree of newness-to-the-world or newness-to-the-firm. 

The higher the newness of these aspects the higher the degree of RI. The figure below describes three 

degrees of innovation (Figure 1, (Straligence, 2012)). The ‘incremental degree’ contains incremental 

innovations of existing products for existing users/customers. The ‘mid-range radical degree’ is the 

‘grey’ area between radical and incremental innovations. The ‘radical degree’ consists of the real 

radical breakthroughs that are capable of disrupting current markets. It is important for firms to 

carefully manage the balance between the three degrees of innovativeness. This research will mainly 

focus on the ‘radical degree’ innovations.  

 

    
Figure 1: The three degrees of innovations, (Straligence, 2012) 

 

As stated before, end-users are an important source for gaining novel knowledge (Normann, 1994; 

Von Hippel, 1998) and user involvement can be beneficial for creating new product ideas (Brown & 
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Eisenhardt, 1995). This literature of user involvement is perfectly applicable for II. However when RI 

is the goal, it is found that there are different viewpoints when it comes to increasing product success 

(Afuah, 2000; O'Conner, 1998). On the skeptical side, researchers have stated that users are unable to 

separate from their own frame of reference, which limits their possibility to add any vision (Moriarty 

& Kosnik, 1989; Prahalad, 1994). Moriarty and Kosnik (1989) also state that users are overloaded by 

the often highly complex technologies. On the contrary, other researchers argue that certain users 

such as lead-users can identify upcoming market needs earlier than others. Meaning that certain type 

of users, in this case ‘lead-users’ are indispensable for RI  (Lilien, Morrison, Searls, Sonnack, & Von 

Hippel, 2002; Von Hippel, 1989, 1998; Urban & Von Hippel, 1988). This research will focus on 

conceptualizing this discrepancy between researchers. 

Typically RI involves highly complex technologies, new market structures, and changing user’s 

capabilities (Urban, 1996). This last aspect, changing the capabilities of end-users is important for the 

adaption of RI. In order for a RI to be adopted properly, the entire ecosystem of this innovation should 

be involved during the development and implementation. Forgetting to do this is a big cause of failures 

in radical new product development (NPD) (Adner, 2012). To improve adaption, Lettl (2007) states 

that involving the right end-users in the right phase with the right methods is an important success 

factor for RI. In order to do so, companies need to take precautions when choosing these three 

aspects. This research is aimed at gaining an understanding about these three aspects. 

It is important to notice that this research is investigating user involvement within high-tech 

product development, meaning most end-users will be companies or practitioners. Thus end-user 

involvement in this research will most likely be of co-development like nature. 

This research will investigate the importance of users RI development trajectories. In order to find 

an answer, this research will consist of four subsequent steps. First it will try to understand if the effect 

of user involvement is significantly different in different phases of development. This way it becomes 

clear in which phases end-users should be used. Secondly, an analysis of literature will determine what 

type (characteristics) of users increase the likelihood of product success, in order to determine what 

type of users should be in involved in those phases. Thirdly it will be investigated how such users are 

to be found in practice. Fourth and last subject of this literature research is what methods and 

techniques are best suited for collaboration with these users in RI development trajectories. These 

four steps together form a clear guideline for companies. To make the goal of this research clear the 

research questions and its sub questions are stated below. 

 

“How to organize (potential) user involvement in radical high-tech product development?” 

 

1. In what phases of radical high-tech product development trajectories is it important to involve 

end-users? 

2. What characteristics of end-users are important within the development of RI?  

3. What is the best way to find and select end-users with these characteristics? 

4. What methods and techniques are important when involving end-users? 

 

Four steps were taken to research these questions. (1) First of all a desk research was done in order 

to gather knowledge about the subject by means of analyzing scientific papers. This desk research 

resulted in a chapter 2, literature research, including an overview which will be used as a framework 

for this research. This literature research gave an understanding of the field of research, (2) the next 

step was determining which methodology best fits this field and questions (chapter 3). (3) The third 

step was gathering the data by means of empirical field research, of which the results can be found in 

chapter 4. (4) The fourth and last step was merging the literate research and field research to form a 

discussion and eventually a conclusion to answer the research questions.  
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Another goal of this research is to extend current literature by combining different literature with 

field research. Based upon the sub-questions a preliminary theoretical framework is provided in Figure 

2, this framework provides an overview of the structure of the literature research as well as the field 

research.  

 

 

RSQ1: 
Development 

phases

RSQ2: Important 
user 

characteristics

RSQ3: Selecting 
users

RSQ4: Learning 
from users

 

Figure 2 Preliminary theoretical framework (RSQ = research sub question) 
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2. Literature review 

This chapter will analyze the relevant literature related to the research question. The goal of 

analyzing this literature is to gain insights in existing knowledge on the topic of how companies should 

organize involving end-users in their radical innovation (RI) processes. The literature review of 

organizing user involvement in RI is constructed out of four previously stated sub questions. In order 

to provide answers to the research questions this chapter will provide the literature needed to 

understand these phenomena in four-step manner. An overview of the findings are presented in 

Figure 10. 

2.1 In what phases of radical high-tech product development trajectories is it 

important to involve end-users? 

This paragraph is aimed at providing literature related to sub research question 1.  As stated before, 

research has shown the importance of user involvement in product development phases to product 

success (Normann, 1994; Von Hippel, 1998; Brown & Eisenhardt, 1995). However most research does 

not include the different effect sizes between different development phases, especially within RI. Lettl 

(2007) stated that involving the right end-users in the right phase with the right methods is crucial, 

however he does not distinguish what the right phases are. In order to determine the phases that have 

the highest correlation with product success Gruner and Homburg (2000) analyze the effect of user 

involvement in six development phases. Gruner and Homburg (2000) consider the following phases: 

the idea generation phase, product concept development, project definition, engineering, prototype 

testing and market launch. In this study it should be noted that research was done with data gathered 

from mid-range radical innovative products. Such research with true radical innovations is scarce, 

therefore this research will be used to form a basic understanding of what aspects are important in 

these different phases. All six phases will be dealt with in the next paragraph, respectively. 

 

2.1.1 Differences between development phases 
Involvement in the first phase, idea generation, has no proven significant effect on the likelihood 

of product success. This means that it is unclear whether users can be capable of providing valuable 

input in the idea generation phase. An explanation could be that input is limited for more radical ideas 

as user are bound by their own experience and unable to escape from their own frame of reference 

(Gruner & Homburg, 2000). Birch & Rabinowitz (1951) also explain that users are so fixated on their 

current circumstances that they are unable to develop or adapt radical new ideas.  

Involvement in the second phase, product concept development, has a significant impact. The 

product concept development is a more concrete phase than the idea generation phase. This could 

imply that when a real radically new idea has been formed, users can be used as a sounding board or 

asked to provide criticism. This increases the likelihood of product success as a concept can still easily 

be adjusted to the wishes or comments of users in an early stage of development. 

A third and fourth phase analysis conclude a non-significant impact. This means that companies 

should rely on their own technology and capabilities during these project definition and engineering 

phases. In these phases user involvement can even have a negative impact on likelihood of product 

success (Cooper, 2008). 

Involvement in the fifth phase, the prototype testing phase, has the biggest positive discriminant 

coefficient that is significant. This could be because users can give a very detailed feedback due to the 

tangibility of a complex high-tech radical product. This is the last phase in which feedback from users 

can still be implemented into the product.  Because we are dealing with radical innovations it is 

important to keep in mind that even though the effect is significant, RI has no products that are alike, 
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creating a lack of comparison, which makes it hard to evaluate radical prototypes limiting the input of 

users (Veryzer, 1998).  

Finally, the market launch phase is also significantly related to the likelihood of product success. 

However its discriminant value is lowest of all significant effects, probably because the products are 

finalized decreasing the impact a user can have. Most user feedback in this phase will be related to 

market positioning.  

 

2.1.2 Conclusion 

Literature concluded that user involvement in the concept development and prototype testing 

phase has the highest significant discriminant coefficients, with prototype testing on top.  The impact 

of the market launch phase is also significant but has a low discriminate coefficient. Idea generation, 

project definition and engineering phases are non-significant. This study shows that every phase has 

a different impact on the likelihood of product success in radical innovation, meaning every phase has 

different aspects. In line with this reasoning, Lettl (2007) also explains that every phase in new product 

development requires a different user involvement approach. An overview of this conclusion is 

provided in Figure 3. Even though Gruner and Homburg (2000) use mid-range radical products, this 

study shows the different effect sizes of different development phases on product development, 

which could implicate that this phenomena is also true for RI. The next paragraph will summarize 

literature on whether certain characteristics of end-users are important to increase the contributions 

a user can bring to new product development in RI. 

 

 
Figure 3: insights of research sub question 1, development phases 

 

2.2 What characteristics of end-users are important within the development of RI?  

By means of using relevant papers, this paragraph will provide the literature related to research 

sub question 2. More specifically, the characteristics that end-users should possess to increase the 

likelihood of product success in a radical new product development trajectory. Selecting these right 

users with the right characteristics for such complicated processes is crucially important (Geringer, 

1988).  

High-tech RI contains new to the world products, are mostly very complex, and require thinking 

out of the box. This means that ‘normal’ users have no experience with such products, are not capable 

of understanding RI, and cannot escape from their own frame of reference. Involving ‘normal’ users 

in the development phases can be harmful when developing radical new products (Callahan & Lasry, 

2004; Enkel, Kausch, & Gassmann, 2005; Menguc, Auh & Yannopoulos, 2014). But what are ‘normal’ 

users? Does this mean that there are certain users that are capable of adding value? If so, what are 

the characteristics of these users? These questions are partly the reason behind discrepancies in 

current literature. Literature that specifically analyses characteristics of users in radical or mid-range 

radical products is scarce. In order to answer these questions three papers have been chosen that 

Insights of 
research 
question 1

Accoring to Lettle (2007) user involvement in the concept 
development and prototype testing phase have the highest impact 
on increasing the likelihood of product success in mid-range radical 
innovation, with prototype testing on top.

Market launch was found to be significant but has low discriminant 
coefficient. 
Idea generation, project definition and engineering phases are non-
significant according to literature. 
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analyze how certain characteristics are related to product success from different perspectives. Lettl 

(2006, 2007) specifically focuses on very complex radical high-tech products, while Gruner and 

Homburg (2000) use less radical innovation projects as case studies. Chandy and Tellis (1998) have a 

highly cited paper on characteristics that improve the likelihood of product success of companies 

developing RI. Together these papers should give a quality overview of the characteristics of a 

competent end-user. Every paper will deliver a set of characteristics that are to be presented in tables 

below.  

Before analyzing which users can contribute to product success, two risks a user can bring to the 

table will be explained, namely their capabilities and willingness to change (Lettl, 2007). Identifying 

these risks provides an important basis of working with users. By defining these risks, users can be 

categorized, making it possible to select users that bring lower risks to the table. The first risk, 

capabilities, is the fact that end-users don’t always have the necessary qualities of adding any value to 

such a development processes. Some explanations for this, also explained in the previous paragraph, 

are that users are so fixated on their current circumstances that they are unable to develop or adapt 

radical new ideas (Birch & Rabinowitz, 1951). Also, RI has no products that are alike, creating a lack of 

comparison, which makes it hard to evaluate radical prototypes (Veryzer, 1998). As stated before, RI 

often has a high complexity, meaning end-users might not understand these technological 

complexities (Lettl, 2007). The second risk brought to the table by end-users is that they do not want 

to change their way of doing things. This is mainly due to the cost of switching. End-users might say 

that they are open for RI but in reality they are afraid of losing their existing knowledge (Ram & Sheth, 

1989). The characteristics in this paragraph are all related to either the capability or willingness of 

users. 

 

 

2.2.1 Lettl (2006, 2007) 

Lettl, Herstatt and Gemuendon (2006) specifically identify important characteristics of users as co-

developers for RI in a qualitative study. They use a four case comparison of user characteristics and 

associated development contributions within the medical high-tech industry, in which they define a 

model of different layers. This means users can have different activity layers; higher layers require 

attributes needed for higher degree of co-development (user involvement) with more challenging 

goals. To name all layers we first begin with a more passive co-development relationship, important 

characteristics of such users are: “motivation caused by a current problem, openness to new 

technology and imagination capabilities”. Secondly when a co-development relationship has a more 

active role, important characteristics are: “high competence in their own domain, tolerance for 

ambiguity, access to technical know-how, and resources for their own research activities”. Finally, to 

reach an even higher level of active co-development users also need “technological competences” 

(Lettl, Herstatt, & Gemuendon, 2006, pp. 261-262). Specifically for the prototype testing phase, Lettl 

(2007) discriminate some extra characteristics such as “willingness to take risks, willingness to 

experiment, and geographical proximity” (Lettl, 2007, pp. 64-65). He also states that “opinion leaders, 

representatives and high sales volumes” (“the three conventional characteristics”) say nothing about 

a good co-developer. Opinion Leaders often lack one of these characteristics, especially “openness to 

new technologies”. Also representatives and high sales volume do not necessarily mean that such 

users are open for new technologies or are willing to take risks. 

To give a clear overview of the characteristics named here, a list is presented below. A check-sign 

means that it has a positive effect on RI, a cross-sign means no significant effect. Furthermore the risks 

that come with the characteristic are identified.  
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Table 1: Lettl's (2006, 2007) characteristics of end-users  
Characteristic Minimizing risk of 

 Motivation caused by a current problem Unwillingness 

 Openness to new technology Unwillingness 

 Imagination capabilities Incapability 

 High competence in their own domain Incapability 

 Tolerance for ambiguity Incapability 

 Access to technological know-how Incapability 

 Resources for their own research activities Incapability 

 Technological competences Incapability 

 Willingness to take risks Unwillingness 

 Willingness to experiment Unwillingness 

 Geographical proximity Unwillingness 

× Opinion leaders Unwillingness 

× Representatives Unwillingness 

× High sales volume Unwillingness 

 

2.2.2 Gruner and Homburg (2000) 

Gruner and Homburg (2000) have done research on the effect of different characteristics of 

involved users on new product success. In this study it should be noted that research was done with 

data gathered from mid-range innovative products. This study was selected for this research because 

it is a highly cited quantitative study very much related to the topic. Even though the focus of this 

study is on mid-range innovative products, it can be very useful for understanding the differences 

between the more rich literature of mid-range products and the scarcer literature on radical 

innovative products. The four characteristics that were researched are: “financial attractiveness 

(representative for a population as well as their reputation), technical attractiveness 

(innovative/strong know-how), closeness of the relationship (frequency and length) and lead user 

characteristics (experiencing needs still unknown to the public, and having a lot to gain from obtaining 

solutions). It was concluded that all characteristics except technical attractiveness had a positive 

relationship with product success, meaning that users with these characteristics are attractive users 

for cooperation in radical product development. An explanation given by Gruner and Homburg (2000) 

for the negative effect of technically attractive users is that those users may have other priorities than 

that of the general market. Technical attractive users also might be bound to keep using their own 

technology. Closeness of the relationship is important for openness, which is needed for a good 

partnership. To give a clear overview of the characteristics, they are listed below. 

 
Table 2: Gruner and Homburg's (2000) characteristics of end-users  

Characteristic Minimizing risk of 

  Financial attractiveness Incapability 

  Closeness of the relationship Incapability 

  Lead user characteristics Incapability 

× Technical attractiveness Incapability 
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2.2.3 Chandy and Tellis (1998) 

Chandy and Tellis (1998) focus on characteristics of companies developing RI instead of 

characteristics of end-users that are to be involved. Especially in high-tech industries were end-users 

are often companies or practitioners, these characteristics are relevant. This paper is relevant to this 

literature study because it specifically focuses on identifying characteristics that firms (and thus users 

as they are often firms/practitioners) should possess in order to increase the likelihood of success of 

RI. It is selected for this literature research because it is a highly cited study specifically focused on 

characteristics that are important within RI development, which is scarce. The characteristics also have 

an overlap with the characteristic of lead-users and other previously named characteristics, 

strengthening this assumption. 

The aim of their paper is to provide answers to the discussion about the impact of firm size on RI, 

which has been taking place for a couple of decennia. On the one hand researchers state that large 

firms have the most benefits through economies of scale and easier access to financial sources, 

causing an increasing curve on the firm size versus RI plot (Schumpeter, 1942; Galbraith, 1952; Ali, 

1994). On the other hand researchers say large firms become too bureaucratic, too slow and are 

unwilling to take risks, causing a decreasing curve (Mitchell & Singh, 1993). There are also two mixed 

approaches, Ettle, Bridges and O'Keefe (1984) argue that medium size firms have the best properties 

of both small and large companies, causing a bell-shaped curve (Ettle et al., 1984). At last, Pavitt (1990) 

states medium sized firms have the weaknesses of both firm types expressing a U-shaped curve 

(Pavitt, 1990). 

Chandy and Tellis (1998) analyze this using data collected through a survey. They conclude “firm 

size” has no significant effect on radical product innovation. However they do conclude a confounding 

variable, “willingness to cannibalize” as a highly significant factor of radical product innovation. The 

more a firm is willing to destroy their current knowledge, processes or products, the higher the 

likelihood of successful RI. They also stress “product champion influence” and “future market focus” 

have a direct significant effect on RI. A product champion is “a person with drive, aggressiveness, 

political astuteness, technical competence, and knowledge of the market”, this study looks at the 

influence that this person has within a firm (Chandy & Tellis, 1998, pp. 478, 481-482). Future market 

focus is important because a strong focus on the current market and users prohibits a firm from 

looking ahead. History shows that big firms with high user focus can lose their business due to radical 

new products, because they have not anticipated them correctly (Christensen, 1997). Some literature 

states that firms should ignore their current users to improve RI (Martin, 1995). 

 

Table 3: Chandy and Tellis's (1998) characteristics of companies developing radical innovation  
Characteristic Minimizing risk of 

  Willingness to cannibalize Unwillingness 

  Product champion Incapability 

  Future market focus Unwillingness 

 Firm size  Incapability 

 

2.2.4 Conclusion 

Most of the previous mentioned characteristics in the different studies have overlapping features. 

Which increases the reliability of the findings. It can be concluded that optimal end-users are lead 

users or product champions with the following characteristics: openness to new technology, 

imagination capabilities, willingness to take risk, willingness to experiment, and willingness to 

cannibalize with a future market focus. When end-users are involved in the prototype testing phase 
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geographical proximity and closeness of the relationship become very important as well. Another 

important aspect that can be concluded from this review is that all characteristics are related to 

minimizing the risk of unwillingness or incapability.  

However, there are also some discrepancies between the studies, while Lettl (2007) states 

technological competence is a positive characteristic, Gruner and Homburg (2000) state the opposite. 

Another discrepancy is found between representatives of the population (which have high financial 

capabilities) and financial attractiveness. Gruner and Homburg (2000) state that financial 

attractiveness is positively related to product success while Lettl (2007) states that there is no 

significant effect. The next paragraph will highlight the best approaches for finding the users with 

these characteristics. 

 

 
Figure 4: Insights of sub research question 2, characteristics of end-user 

 

2.3 What is the best way to find and select end-users with these characteristics? 

This paragraph will provide a review of literature on systematic end-user reconnoitering, answering 

research sub question 3. The previous paragraph identified the best characteristics an end-user should 

have to increase the likelihood of product success. Now that these characteristics are known, the next 

step is focusing on finding these users. Some proven approaches to find users are analyzed in this 

paragraph. Besides a practical general approach for finding users, a specific approach for radical 

innovations (RI) is considered as well. Research shows that using users outside a company’s existing 

network has the most impact on the likelihood of product success in RI (Bonner & Walker, 2004), 

showing that finding new end-users is an important aspect in RI development.  

 

2.3.1 Finding users and forming partnerships 

Birkinshaw (2006) describes a general, but very practical way of finding users. He describes the two 

steps of this process as “finding and forming”. When a company has selected the kind of user they are 

looking for, it is important to realize what the degree of difficulty is for finding users and forming 

partnerships for their specific case. This determines the latitude or diversity of the search. The latitude 

and diversity of the scope is hindered by the following barriers: “geographical, technological and 

institutional” (Birkinshaw, 2006, p. 8). It is hard for a company to find users that differ significantly on 

these aspects, for example: if a user is on the other side of the world, has a different technological 

domain and the nature (profit/non-profit) of the firm is different it would be highly complex to come 

in contact with such users, let alone build a good working relationship. One should realize that these 

barriers keep them from finding such users but nonetheless, these users do exist. Even more 

important it is to realize that these users could become key players in RI. This is due to characteristics 

of RI, RI can have a disruptive effect on the market which might require a completely different 

Insights of 
research 
question 2

Optimal end-users are lead users or product champions with: 
openness to new technology, imagination capabilities, willingness to 
take risk, willingness to experiment, and willingness to cannibalize 
with a future market focus.

Discrepancies between studies are whether financial capabilities and 
technological competencies have a positive relationship with the 
likelihood of product success.

All the characteristics are related to willingness or the capability of 
end-users. 
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approach with completely different users outside a company’s current geographical, technological 

and institutional barriers. Picking the right kind of user is crucial. 

When the right kind of users are identified, the latitude or diversity of the search is determined as 

well. The next step is “forming”, which means breaking down the barriers and coming in contact with 

potential users. In this process a new set of barriers arise between parties, which contains: 

“ideological, demographic, ethnic and property rights” (Birkinshaw, 2006, pp. 8-9). The difficulty of 

“forming” is dependent on the extent to which a company is willing to work with you, in other words 

the strength of your status in a certain environment. Other important aspects that determine the 

toughness of “forming” are the typology of information to be shared, and your former experience with 

“forming”. 

The questions that arise in this process are: “Are the users I am looking for hard to find, and is 

forming a partnership going to be hard?” These questions give a quartet of answers.  

1. No, no: use a direct approach, learn to understand the motivation behind the users and 

build personal relationship for optimal knowledge transfer. 

2. Yes, no: use boundary spanners or scouts, expect and accept wasted energy and time as 

these users are hard to find, and invest in translating gained knowledge into relevant and 

useful data. 

3. No, yes: direct approach, only focus on the high-end mutual goals that surpass your 

disagreements. It is important to spend a lot of time together in order to gain trust and 

find experts that have seen both sides of both worlds. 

4. Yes, yes: use boundary spanners or scouts, this quadrant is often not worth the effort. But 

companies should try to reduce barriers by adjusting to the possible users in order to 

reduce disagreements, for example: accepting cultural differences in other countries by 

changing your demographics (Hitt, Dacin, Tyler, & Park, 1997). A middleman should act on 

behalf of both parties instead of direct contact. 

 

2.3.2 Finding and selecting lead-users 
Another relevant theory on finding capable end-users is embedded in the lead-user theory. Lead 

users are the first that have the urge to find a solution to their needs, those needs will later be 

experienced by many users in that market place (Von Hippel, 1986). Lead users also have a lot to gain 

by finding a solution to their needs. Together with this lead user the concept of a new product is 

created after which it is tested among the regular users (Von Hippel, 1988, 1992).  

In order to find these lead-users a method called ‘pyramiding’ should be used (Von Hippel, Franke, 

& Prügl, 2009). This process is called ‘pyramiding’ because the higher the level of capabilities of end-

users required, less users will suffice. ‘Pyramiding’ is simply asking around in a defined population if 

someone knows someone who has more knowledge about a specified field of interest. This person 

will guide you to a person who knows more about this field, once this person is identified the same 

question is asked. This process is done until the lead-users are found (Von Hippel et al., 2009). Figure 

5 provides an overview of how lead-users in different specialties can be found through ‘pyramiding’. 

 



 
 

11 
 

 
Figure 5:  Pyramiding (Von Hippel, Franke, & Prügl, 2009) 

 

When lead-users are found, it does not necessarily mean that these lead-users are capable or 

willing to form a partnership. In order to determine this, Lettl (2007) constructed a grid to establish if 

these lead-users are capable and willing to collaborate, specifically for RI (Figure 6). This systematic 

way of identifying end-users will increase the likelihood of finding creative and capable capacities.  

 
Figure 6: Decision grid for 'technology lead users' (Lettl, 2007) 

 

2.3.3 Conclusion 

Literature in this paragraph is very general as every company needs different users. A company 

should define the ideal end-user based on the characteristics of the previous paragraph, based upon 

this it is the company’s task to define where and what these users are (geographical, technological 

and institutional). When this is defined this paragraph helps to determine how one should search for 

these users. 

When forming a partnership certain aspects are important to increase the probability of success. 

It should be known what the user’s characteristics are beforehand in order to increase the amount of 

right expectations. Even though a user has the right characteristics, it is no guarantee for success. 

Parties also need to accept that the end goals of both parties are different, thus companies should be 

patient and sensitive to this fact. Finding the best partners is only useful if both parties can work 

together effectively, which requires experience and skills (Dacin, Hitt, & Levitas, 1997, pp. 14-15).  

Lead users are a proven concept of users that are capable of contributing to product success. 

However such users are hard to find. In literature it was found that the best strategy to find lead-users 

within a specific field of interest is called “pyramiding”, in which the goal is the find to users highest in 

yes 
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the pyramid of knowledge. After which Lettl’s decision grid can determine whether the found lead-

users are suitable for forming partnerships. The next paragraph will describe what methods and 

techniques are important when involving end-users. 

 

 
Figure 7: Insights of research sub question 3, how to find and select end-users  

2.4 What methods and techniques are important when involving end-users? 

This paragraph will analyze several approaches of how companies can obtain data by collaborating 

with end-users, in line with research sub question 4.  It is important for companies to have a structural 

way of integrating knowledge within their firm (Grant, 1996; Sherman, Berkowitz, & Souder, 2005; 

Subramaniam, 2006). There is a lot of literature on this topic, therefore this paragraph will first shortly 

summarize and categorize this literature after which the most appropriate method is explained in 

more detail. Most methods such as user-oriented product development (Dahlman, 1986; Rosenblad-

Wallin, 1988), beta testing (Dolan & Mathews, 1993; Nielsen, 1993), and toolkits to shift innovations 

to users (part of lead-users theory) (Von Hippel & Katz, 2002) are very rich, but seem inappropriate 

for RI as they limit the input users can offer. An example provided is supplying users with a basic set 

of aspects of a product to help them focus on the important aspects only. This limits out of the box 

thinking, and thus limits the value an end-user can add in RI. While it is important to use methods or 

techniques that enhance radical new ideas.  

Example of a method that is appropriate for RI is the conversational approach. This method 

suggests that a continuity of conversations will lead to a special bond that is not based on economic 

or a contractual order, but rather on a social order (Lundkvist & Yakhlef, 2004). This order will lead to 

an agreement between different opinions. A conversation is more than a way to exchange new 

information or ideas but a procedure of gaining new information or ideas. In this approach ideas arise 

that a firm or user alone would have never thought of. The frequency and intensity of conversations, 

with more participants of different backgrounds, is strongly related to the amount of breakthroughs 

that can occur (Lundkvist & Yakhlef, 2004). It is important that there are no limitations on the 

directions in which such conversations can go, enabling out of the box ideas. This paragraph will 

describe two other developed theories on how to involve users that are applicable within radical 

innovative projects, namely the empathic design technique and interaction dimension technique. 

 

2.4.1 Empathic design technique 

The empathic design perspective by Leonard and Rayport (1997) is designed to gather data from 

users and use this data to develop solutions or prototypes. It is a practical guideline on how to gather 

data from users in any kind of product development process. However not designed specifically for RI, 

it is one of the few methods that does not put any limitations on the value an end-user can add, which 

is crucial for radical innovation. They propose a five-step process:  

 

Step 1. Observation. Important questions in step one are: who should be observed, who should 

do the observing and what should be observed? The first question is answered in previous sections of 

this literature review. Who should do the observing, is very important. To capture the most important 

Insights of 
research 
question 3

Use boundary spanners when forming relationships is expected to 
be difficult.

Use pyramiding to find lead-users within a specific field of interest.

Lettl's decisions grid can be used to determine if users are capable 
and willing to work together.
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aspect Leonard and Rayport (1997) propose a multi-disciplined team as observers. Multi-disciplined 

teams are able to come with a broader spectrum of ideas. They also note that subjects should be 

observed in their natural environment. 

 

Step 2. Capturing Data. Leonard and Rayport (1997) stress that observation is a more powerful 

tool then asking questions in order to gather data. Some examples are provided in their paper to 

ground their theory, one of which is that it is easier for someone to influence their answers than it is 

to influence their body language. Therefore when possible end-users should always be observed in 

their natural habitat. 

 

Step 3. Reflection and Analysis. Sidebars here are that besides the observing team coming 

together for a review after the observations, it is important that uninvolved other colleagues get 

involved too. They should review the results and ask questions, which the original observant may or 

may not know the answers to. These questions could require further observation and initiate the 

beginning of identifying user’s needs. By involving these third parties, ideas are kept as out of the box 

as possible. This is very important for RI. 

 

Step 4. Brainstorm session. They can be very structured, in their paper brainstorming sessions have 

five rules: “postpone judgment, build forth upon other ideas, one discussion at a time, don’t derive 

from the topic and motivate out of the box ideas”. They also state that brainstorm sessions are 

underrated because besides creating spontaneous ideas, they plant seeds in people’s heads. These 

seeds are taken home, where they are developed into many different ideas (Leonard & Rayport, 1997, 

p. 112). 

 

Step 5. Developing Prototypes. Developing Prototypes of Possible Solutions is important for three 

reasons: 

1. A prototype can elucidate the concept of the new product or service, especially in high-tech RI 

a concept makes it easier to understand complex products; 

2. It enables a team to present a concept to other colleagues; 

3. Concepts make it easier to start a conversation as it is more tangible. 

 

These empathic-design techniques are a way of using users as a source of innovation. The strength 

of this technique lies in the fact that users are observed instead of questioned. Normally answers given 

by users are adapted to what the user thinks the observer wants to hear. Due to this phenomena 

gaining insights for the benefit of RI is impossible. When users are observed in their natural 

environment observers can have a deeper understanding of the reality, leading to ideas that would 

have normally never resulted out of an interview. This is essential for RI, insights of this method are 

put in an overview in Figure 8. 
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Figure 8: insights of research sub question 4 (part 1), the empathic design techniques 

 

 

2.4.2 Interaction Dimension technique 

Lettl’s (2007) describes an “interaction dimension” for using users as a source of data, this 

dimension is specifically designed for RI. It contains different variables needed to create optimal 

interaction patterns with users. This “interaction dimension” is important for interacting in an 

effective and efficient way and enables optimal understanding of the users. He describes four 

dimensions of user involvement. 

 

Personal level of interaction. The level of personal interaction is important as RI often has highly 

complex technologies and thus need some form of explanation. Frey, Botan and Kreps (2000) indicate 

that face-to-face communication is the best way to communicate these type of explanations. Firms 

should actively involve users to complete prototypes. Because prototypes can really express functional 

or other aspects in a tangible fashion. By using intensive face-to-face interaction the time to market 

can be significantly reduced due to efficiency increase (Lettl, 2007). 

 

Number of users. Another important aspect is how many users are to be involved in what phases 

of the process. One line of reasoning is that as the product development process matures the 

uncertainty decreases, thus the number of users should be high in the beginning to account for this 

uncertainty, after which it decreases as a project matures to later phases. Another perspective on this 

matter could be that due to this uncertainty in the beginning not many users are equipped to provide 

any input in such an uncertain phase, so only few users are capable of being used as a reliable source 

of information. In practice it can be seen that multiple users (2-50) are used to test prototypes while 

often only one user or one user-team is used in the previous phases.  

 

Temporary extend of interactions. A third aspect of Lettl (2007) is how to work with users in new 

product development. Most companies state that the best way to do this is to remain at a distance to 

reduce costs. For instance when using highly respected surgeons as a source, a company should not 

want to know everything about their qualities or language; such users should conclude their findings 

and “hand them over” to the company. Another solution could be for companies to employ mediators 

from the user’s respective field, in order to translate such qualities or language. Otherwise interaction 

with users can be destructive to the quality of the partnership. 

 

Network competence of user interaction personnel. The last aspect Lettl (2007) stresses is the 

relevance of the company’s social skills, which was indicated as very important for a qualitative 

partnership. In order for a company to communicate about these complex products, a good training 

Insights of 
research question 
4 (part 1), the 
empathic design 
techniques

Observe users in their natural environment rather than interviewing 
them

Use a multi-disciplined team as observers

Reflect on gathered data with uninvolved parties to stimulate new 
insights

Brainstorming sessions are underrated and crucial for creating 
spontaneous out of the box ideas

Use prototypes to create a more tangible concept to elucidate, and 
stimulate conversations 
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in motivation and skills in communication can be crucial. Companies that actively supported these 

trainings had significantly more success in collecting data from users. 

 

It is important to understand the importance of all four dimensions. An overview is presented in 

Figure 9. 

 

 
Figure 9: Insights of research sub question 4 (part 2), the interaction dimension 

  

2.4.3 Conclusion 
The main conclusion to this research question is that methods or techniques used to gain 

knowledge from users should not limit the input of users. This can be done by observing users in their 

natural environment, this way observers gain a better understanding of why and how users 

contemplate with certain aspects of a product. Using multi-disciplined teams as observers enables the 

conjunction of different viewpoints in turn enabling new ideas. Other important techniques are: 

letting third parties reflect on the gathered data, using brainstorming sessions, and using prototypes 

to demonstrate. This way all input provided by users is optimally consumed. These insights enable out 

of the box ideas and increase the reliability and validity of data gathered from users. Other insights 

gained from sub research question four is that face-to-face interaction is crucial due to the complexity 

of RI products, the number of users should increase in latter phases, mediators should be used in case 

different expertises are involved, and training in motivation and communication skills should be 

actively supported. Brainstorming creates a free spirited environment in which new ideas arise more 

easily, it also plants ‘seeds’ in the participants heads which can later develop into more ideas.  

RSQ 4 discovered that the biggest problem of interaction was understanding the language of users. 

For example, the gap of knowledge between lead-user doctors and engineers without medical know-

how was considerably high. In this example, a solution could be employing a doctor by the firms as an 

intermediary third party to guide communications (Lettl, 2007). Learning the language of these 

different expertise’s costs too much time and money. Now that all four sub research questions have 

been researched, the next chapter will discuss the findings, the limitations and the recommendations 

for future research. 

2.5 Conclusion 
This chapter will discuss the findings of this literature research. It will do so in a four step manner, 

addressing each research sub question separately. To give an overview of all the important findings in 

the literature review, the results are presented in Figure 10, after which the conclusions of each sub 

question will be discussed in this chapter below, respectively.  

 

Insights of 
research question 
4 (part 2), the 
interaction 
dimension

Personal level of interaction should be face-to-face due to the 
complexity of the products

Number of involved users should increase in later phases

Interactions should be mediated by an intermediary with 
knowledge of between the fields of interest

Employers of the companies should actively support training in 
motivation and communication skills
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Figure 10: How to increase the likelihood of product success through user involvement 

 

RSQ 1 concludes that involvement in different phases has a different impact on product success. 

This means that according to this literature, companies developing RI should emphasize involvement 

in the concept development, prototype testing and market launch phase. To determine whether this 

literature also holds up for real radical innovations this theory should be tested in practice. It is 

important to gain a better understanding of why involvement in these phases have a significant effect 

on product success.  

RSQ 2 concludes a list of important characteristics that increase the likelihood of product success 

(Figure 10) and are aimed at minimizing the risks of unwilling and incapable end-users. Most of the 

mentioned characteristics have overlapping features, increasing the reliability of this conclusion. 

However, there are two big discrepancies between the studies. (1) First discrepancy is, while Lettl 

(2007) states technological competence is a positive characteristic, Gruner and Homburg (2000) state 

the opposite. It can be concluded that both studies have valid arguments, it is more about how one 

should interpret technological competence. A user should have a high knowledge about the specific 

field of technology, but not in a sense that their beliefs or ideas differentiate from that of the radical 

new product technology. (2) A second discrepancy is found between representatives (which have high 

financial capabilities) of a population and financial attractiveness. Gruner and Homburg (2000) state 

that financial attractiveness is positively related to product success while Lettl (2007) states that there 

is no significant effect. As Lettl’s (2007) research is purely focused on radical innovations it seems his 

train of thought is more appropriate for this literature research. Representatives simply means current 

high performing users with loads of financial resources, however having financial resources is 

necessary, it does not necessarily imply that there is an incentive to develop highly radical 

technologies. Even more so they could see such disruptive innovations as threats. Future research 

should determine what the best characteristics of users are within RI development trajectories. 

The biggest lesson from RSQ 3 is that there are unexpected users around the world that are hard 

to find due to three barriers: geographical, technological and institutional barriers. Literature states 

that users outside of your own network structure are more capable of contributing to product success 
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than users inside your own network structure when RI is the goal. This could be because such users 

are more likely to have different viewpoints and ideas about certain phenomena. Finding such users 

is often difficult, to do so, it is recommended to use boundary scouts, other forms of mediators or 

pyramiding. However this literature was very general, future research is needed to determine whether 

there are specific methods for finding and selecting users within RI. 

RSQ 4 analyzed two different techniques/methods to work together with users. One of which is a 

general method not designed for RI. The other technique was only tested in the medical sector. This 

means that more research is needed to validate findings in different sectors within RI. 

Overall it should be noted that involving users in radical innovation can have a positive effect on 

product success as long as the users are involved according to the aspects described in this literature 

research. This is important because involving users in different ways than stated in this literature 

review can be destructive to real radical products by either reducing market newness or to the 

newness of the products themselves, which can lead to a decrease in product success. When involving 

users they always bring two risks to the table: incapability and unwillingness to change. These aspects 

should be minimized by selecting the right users. The next chapter will discuss how research should 

be done in order to further investigate the research question. 
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3. Research methodology 

In the previous chapter literature was analyzed to create a framework (Figure 10) which can be 

used as a guide for the empirical research. But before this empirical research is conducted, the best 

empirical research methodology should be chosen. In order to do so more literature was analyzed 

regarding research methodologies. This literature will determine how empirical research should be 

done. The first paragraph will therefore choose the research methodology that best fits the research 

question as well as the field of research. The following paragraphs will describe how that research will 

be handled in more detail. Finally some precautions that are taken to increase the validity and 

reliability are examined.  

 

3.1 Research methodology 

This empirical research will investigate the little-understood phenomena of how companies should 

involve users in the product development of radical innovative products. There is a lot of uncertainty 

in researching little-understood phenomena, such as identifying and explaining certain concepts. 

Meaning that this research should be based upon exploratory methods (Yin, 2015). 

Literature distinguishes between qualitative and quantitative data collection. Qualitative methods 

for data collection are focused on the discovery of qualities of things, such as properties of objects, 

phenomena, situations, people, meanings and events. On the contrary quantitative methods are 

focused on the numbers of these qualities (Aken v., Berends, & Bij v.d., 2012). Both methods can be 

used to reach exploratory method goals, however due to the following circumstances quantitative 

methods are difficult to use. First of all, the number of firms that develop true radical innovations is 

very limited. Second, the complexity that comes with research in high-tech new products demands 

flexibility of questions in researching these phenomena, which is better provided through qualitative 

methods. Third, qualitative research allows the researcher to dig deeper into certain phenomena that 

come up during interviews.  

Thus this exploratory research requires qualitative methods for data collection. According to Yin 

(2011) qualitative research can represent the views and perspectives of the people that will be 

interviewed. When done right, ideas and events created by this research are representable for real-

life events. Because qualitative research also covers the conditions in which the people live, and the 

fact that qualitative research presents data from different sources creates research with more 

credibility and trustworthiness (Yin, 2011, p. 9).  

According to Yin (2003) when researching real-life events case studies are suitable methods for 

gathering such data. A case study focuses on real-life context where boundaries between 

phenomenon and the context are not well defined. According to Yin (2009) case studies should be 

used when the following three characteristics are relevant. First of all, when research questions are 

typically ‘how’ or ‘why’ questions. Second, when the researcher has little or none possibilities to 

control the events. Third, when the general circumstances of the phenomenon have to be studied in 

real-life context. This approach makes it possible to study complex phenomena, more specific for this 

case, how companies practice user involvement in radical new high-tech product development. The 

next paragraph further elaborates on such case studies. 

 

3.2 Case studies  
A high amount of variation in products, companies and sectors is required in order to find 

discrepancies or confirmation between literature and empirical research. There are different 

strategies for selecting cases, which are: selecting a complete population, random sampling, and 

theoretical sampling (van Aken et al., 2012). Qualitative research typically uses theoretical sampling, 

which means selecting a case that best resembles the population. This method is most successful 
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because the goal of qualitative research is to understand a phenomenon in a certain context, thus the 

population of the case needs be representable.  

The number of cases depends on the degree of saturation (Eisenhardt, 1989). Saturation occurs 

when the cases already analyzed have given such an amount of insights that any additional cases will 

add no new insights. When saturation has occurred no additional cases are needed. This research 

required fifteen different cases due to saturation and time restraints.   

The cases were selected based upon three criteria. First of all the case should embrace a high-tech 

product. Secondly a case should embrace a radical innovation, and thirdly a case should involve end-

users in its development phases. The case studies selected for this study are from companies operating 

in chemistry, medical technology, robotics, explosion safety, and software development. Thirteen 

cases have been selected which are presented in Table 4.  

 
Table 4: Selected cases (due to anonymity that was requested from the involved companies, this is the all the information 

that can be provided about the cases) 

 

Due to the time frame not all cases will be analyzed by triangulation of data as Yin (2009, 2014) 

describes, only interviews will be used to analyze the cases. Because the case studies will only consist 

out of interviews without the triangulation of data, this research will refer to the case studies as a 

“semi-case study approach”. A total of fifteen interviews will be conducted as some cases require 

more interviews to get an in depth understanding. The main aim of these interviews is to find answers, 

clarify concepts and understand mechanisms about the research sub questions, respectively. A “semi-

case study approach” allows for a cross-case analysis and thus enables the researcher to identify 

similarities and discrepancies between cases and literature. Details about the interviews will be 

further explained in the next paragraphs. 

 

3.3 Data Collection 

Until now it has been concluded that a qualitative exploratory research using “semi-case studies” 

is most appropriate for this research. This paragraph will describe how the data for this research will 

be collected. For the literature research and the research methodology, literature was the main source 

of data. This data provided a theoretical framework and the best research method. The theoretical 

framework will mostly be used for the interviewer’s know-how and the structure of the interviews, 

which is necessary for quality questions and quality research.  

# Product Firm size Sector 

1 Industrial internet of things for worldwide 
machines 

Start-up Software 

2 Personal Robotics  Medium size Medical  

3 Consultancy in mechatronics and robotics Medium size Robotics 

4 Value Proposition Creation within medical care Multinational Medical  

5 Magnetic smart materials and separation 
processes 

Start-up Chemical 

6 3D, virtual and augmented reality Start-up Software 

7 Engineering in explosion safety Medium size Explosion safety 

8 Renting flexible Robot Operating System Start-up Robotics 

9 High precision assistance for eye surgery Start-up Medical  

10 Automated case picking Multinational Robotics 

11 Information system for tipper trucks (SMART) Multinational Robotics 

12 Continuous processes for chemical industry Start-up Chemical 

13 Robot assisted microsurgery Start-up Medical 
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As stated before data will be gathered through interviews, to be more specific, semi-structured 

and survey like interviews. Semi-structured interviews are interviews that are based upon a certain 

set of questions that allow an interviewer to ask follow-up questions in order to engage in exploiting 

deeper imbedded data for each specific case (van Aken, Berends, & Van der Bij, 2012). Such semi-

structured interviews are useful to gather data from a respondent’s viewpoint or experience. By 

gathering multiple viewpoints, and comparing them with literature, data can triangulated which is 

important for the validity and reliability (Yin, 2009, 2014). Besides semi-structured questions, the 

interview also contains survey like questions in order to gather some quantitative data in order to 

strengthen qualitative findings.  

All interviews will be recorded and transcribed. In order to conduct case studies the researcher 

needs to possess a desired skill set. This set consists of good knowledge of the phenomenon, sensitivity 

for novel and unexpected issues, asking good questions, being a good listener, adaptiveness and 

flexibility. In order to assure this skill set, literature research provided the researcher a good 

knowledge of the expected phenomena. The researcher was also trained in interviewing which was 

aimed at improving the rest of the desired skills. 

A topic guide of the interviews can be found in appendix A. Two different approaches will be used 

to analyze all four sub research questions. The first approach is aimed at answering research sub 

question 1, 2 and 4. The first approach consists of three steps. (1) Every interviewee was asked the 

research question as an open question. This first step is aimed at finding new aspects and phenomena 

that haven’t been found in literature. (2) Literature research provided the sub questions 1, 2 and 4 

with a list of aspects. The second step is showing this list of aspects and asking the interviewee to rank 

each aspect based on importance on a seven point Likert scale (1 = not important, 7 = crucially 

important). This is used to determine how important each item is. For every aspect an explanation is 

required from the interviewees, about why they are or are not important. This allows the researcher 

to get an in depth qualitative understanding. (3) The third step is asking the interviewees if anything 

was missing from the list. Based upon repetition and generalizability of the given answers new aspect 

can be added.  

To analyze research sub question 3, a different approach is used. Literature related to research sub 

question 3 was very theoretical, therefore hard to translate into practical insights and aspects. Thus 

this question requires a different approach, the approach used to investigate this question is asking 

multiple open question in order to find answers in each specific case, and ask follow-up questions to 

get a good understanding of how the cases handled this subject of finding users.  

At the end of every interview it is asked what the difficulties are with such radical innovations, 

whether customers reduce innovativeness of products, and what the real contributions are of 

involving end-users. These open questions can reveal some new findings that will be summarized in 

in the next chapter in the paragraph “additional findings”. The next paragraph will explain how the 

gathered data will be analyzed. 

 

3.4 Data analyses 
The data collected often consists of a pile of raw material, many qualitative studies do not explain 

how they analyzed the data in order to come to conclusions. According to van Aken et al. (2012) 

qualitative data analysis can be done in a systematic way. He proposes two different strategies: the 

grounded theory approach or the template approach. The goal of grounded theory approach is aimed 

at developing a concept or model for a specific problem, whereas the template approach is aimed at 

understanding a general theory. The grounded theory starts with an open perspective and does not 

require a lot of theoretical concepts and theories. Whereas the template approach requires a lot of 

insights about the phenomena in advance, therefore the template approach is used. 
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The template approach makes use of existing codes from literature, in this case the four research 

sub questions and the list of aspects. With this approach codes can be used to systematically display 

results which allows a structured analysis consisting out of six steps. First all interviews were 

transcribed. Second prior coding was used based upon literature, this was an iterative process in which 

questions were appointed to different concepts (based upon sub questions and lists of aspects) and 

given a code (for example, all data relevant for the idea generation was given code 1.1, sub question 

1 and aspect 1). Thirdly, new concepts that come to light during the analyses will be appointed to new 

codes (new aspects given by interviewees). Fourth, all codes and relevant remaining aspects were 

appointed to one of the four sub research questions or appointed to new concepts (additional 

findings). The fifth step was analyzing all the output of all the codes and determining whether the 

codes cover all the data (codes were separated, removed or merged to improve coding called axial 

coding (Boeije, 2005)). Finally, selective coding was used to develop a structure to simplify drawing 

conclusion from the data, especially for the additional data. The output of this process is a big table 

with codes referring to sub questions and aspects of these sub questions. The table contains all the 

quotations from interviewees that are relevant to a code. This way every aspect can be analyzed in a 

one by one fashion, with all quotations that are relevant in a clear overview. All quotations are linked 

to the interviewee by a number (1-15). Table 5 can be used to find out what position and firmsize the 

interviewee is working in.  

 
Table 5: Reference table for interviewees function and firm size 

# Function Firm size 

1 Product manager Start-up 

2 Research & development Medium size 

3 Technology consultant Medium size 

4 Sales director Multinational 

5 Manager  Multinational 

6 Director Start-up 

7 Research & development Multinational 

8 Sales director Start-up 

9 Research & development Medium size 

10 Managing director Start-up 

11 CEO Start-up 

12 Manager Multinational 

13 Product manager Multinational 

14 CEO Start-up 

15 CEO Start-up 

 

The next chapter will use quotations to answer the research question, when a quotation is used it 

can be visible by the cursive text inside quotations marks. Behind each quote the number of the 

interviewee will be shown between brackets. The next paragraph will explain the importance of 

reliability and validity. 

 

3.5 Reliability and validity 
In order to ensure quality research two main aspects are required, reliability and validity. Reliability 

is the measure on how likely it is that other researches can repeat a study and come to the same 

conclusions. In order to increase this reliability some measures are taken to reduce the sources of bias 

which are: the researcher, the instrument, the respondent, and the situation (van Aken, Berends, & 

van der Bij, problem-solving in organizations: a methodological handbook for business students, 
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2007).  Table 6 represents the precautions that are taken to ensure reliability. Validity is the measure 

in which the research methods measure what they are meant to measure. The three types of validity 

are construct validity, internal validity, and external validity (Yin, 2015). Table 6 presents the 

precautions taken for each source of bias or type of validity. 

 
Table 6: Precautions taken to ensure reliability and validity 

Source of bias Precautions taken 

Researcher  · Interview training 

· Having and applying an interview protocol  

· Developing a case study database including transcripts  

· Using data analysis  

· Using a semi-case study protocol

Instrument · Interview consists out of three subsequent steps 

· Interview protocol was an iterative process. After each interviewee, 
improvements will be examined. 

Respondents · Interviewing respondents with different backgrounds; 

· from different organizations;  

· in different industries 

Situation · Respondents are interviewed in their own surrounding making replication 
possible 

Construct validity · Multiple sources of evidence 

Internal validity · Validation of problems and causes by conducting individual interviews 

· Reviewing finding  

· Applying qualitative methods 

External validity · Using semi-case studies as an iterative process 

· Using interpretation standards (Yin, 2015) 

· Literature review 

 

3.6 Conclusion  

The first part of this research consisted of conducting desk research in order to find literature on 

this specific topic. This was necessary for the researcher in order to gain an in depth understanding 

about the topic at hand. This in depth knowledge is necessary to research certain phenomena, for 

example, when conducting interviews the researcher should be able to explain the topic to others and 

further elaborate on possible feedback questions of the interviewee. The second part, this chapter, 

was determining the best method to conduct empirical research, good empirical research fits within 

the field of research and the research question. It was found that explorative qualitative research is 

best used for this research. Data will be collected by use of semi-case studies in which only interviews 

will be held to examine the cases. Data will be analyzed in six steps in order to simplify drawing 

conclusions. Furthermore, some precautions are taken to improve the quality of the research. The 

next chapter will analyze the results that will be obtained by the use of the above mentioned 

methodology. 
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4. Analysis and results 

The previous chapter described the methodology of how research should be done. Based on this 

methodology, research was held with the fifteen interviewees. This chapter will provide the analysis 

and results of the data that was gathered through this methodology. Because interviews were used 

to gather the data, quotations will be used to back up certain results. The numbers after a quote relate 

to the person who made this statement, however discretion is used to protect the anonymity of these 

people. Table 5 can be used to correlate each quote with the corresponding person. Appendix B 

contains the quantitative data collected during the interviews. This data will also be used to back up 

certain findings. This chapter will be divided in four paragraphs that each analyze one of the sub 

research question, and a fifth paragraph of additional findings. 

4.1 In what phases of radical high-tech product development trajectories is it 

important to involve end-users? 

In the literature research we distinguished between six different development phases. The 

literature research concluded that involvement in three of these phases had a positive impact on 

product success, namely the concept development, prototype testing and market launch phase. In 

order to investigate this phenomenon within the high-tech radical product development fifteen 

different interviewees were asked how important users were during these six development phases, 

and why or why not they were important. They were also asked to rank each phase on a scale from 1 

to 7, 1 meaning not important and 7 meaning crucially important. The average scores with standard 

deviation of these fifteen interviewees are displayed in Figure 11. On average all phases scored 4.95. 

The following sub paragraphs will analyze the results of the interviews. Findings of each development 

phase will be described in separate sub paragraphs.  

 

 
Figure 11: development phases and their average score of importance (average and standard deviation) 
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4.1.1 Idea generation 

The first development phase is the idea generation phase. While performing the interviews it was 

noticeable there was a lot of discrepancy between companies. Interviewees on one hand stated that: 

“During the idea generation phase you want to talk with potential users about what they think about 

your idea, but these potential users have no need for your product yet so their input is very limited” 

(3), “you only want to find a couple of important potential users to exchange these ideas” (11). These 

interviewees stated that the impact of involving users in the idea generation had no significant value. 

On the other hand interviewees stated: “the product is for the customer, so it is obligatory to involve 

users in this phase” (8, 1, 6), “questionnaires send to users can be very useful to gather new ideas” (4) 

When analyzing qualitative and quantitate data three aspects came to light that caused these 

discrepancies, namely technology push versus pull, start-ups versus mature companies, and low 

versus a high degree of innovativeness. 

First of all technology push versus market pull stood out. Companies that had technology push had 

an average score of importance of 4, while companies with a market pull had average score of 6.4. In 

other words companies that had “invented” their radical product themselves, and radical products 

that started from customer demand. The companies that invented a product themselves said users 

were not important during the idea generation phase, users were only used to provide input when an 

idea is in concept development.  

 

 

Secondly, there is difference between start-ups (4.33) and mature companies 5.83. Mature companies 

gave high scores in this phase because they have protocols to gather new ideas from customers. This 

is necessary because for them the voices of customers are the most important source of new ideas. 

An interviewee stated that: “ideas created by employees within bigger companies have too much 

barriers to ever become a success” (4). Meaning that users/customers are the main source of new 

ideas. Bigger companies often have more risks, so they need (potential) customers that are open to 

buying radical new products before starting the actual development. 

 

 

Thirdly, there is a difference between the degrees of innovativeness. Even though the companies 

that were interviewed were developing radical innovations, there was still a difference in the degree 

of radicalness (see Figure 1). Companies that had higher market newness and higher technology 

newness scored on average lower (3.75) than the rest (5.67). This finding can be explained by literature 

from chapter 2. This literature stated that true radical innovation cannot be understood by users in 

such early phases, and that users have no need for such innovations. Therefore, involvement can have 

a negative impact on the innovativeness of products. 

 

 

All in all it can be concluded that there is a lot of variance between different companies. These 

results show that involvement in the idea generation phase does not have to be important for all 

companies, it can even be destructive. A general conclusion cannot be made. Companies should 

Technology push average score Market pull average score 

4 6.4 

Start-ups average score Mature companies average score 

4.33 5.83 

High degree of innovativeness average score Low degree of innovativeness average score 

3.75 5.67 
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determine what type of company they are in order to determine whether or not to involve users 

during this phase. 

 

4.1.2 Concept development 

Thirteen out of fifteen companies stated that involvement in the concept development phases is 

important. For most companies this was an iterative process phase, in which concepts were developed 

and shown to end users every few weeks, after which it was improved based on the given feedback. 

The two companies that said this phase is not important are companies that have users with no 

knowledge about the technology in their field. So they are incapable of providing valuable input into 

a developed concept. For these companies users are important in the idea generation and in the 

prototype testing phase because products are user specific and need to be tested by the users. These 

companies have a high reputation and are leaders in their technology field, thus they do not need 

input from users in the concept development phase. 

An interesting finding when analyzing the quantitative data was that in contrary to the idea 

generation phase companies with a technology push score higher (5.86) than companies with a market 

pull (4.8). When technology push is the case, explanation for this phenomenon could be that users are 

now more capable of providing input as the product is conceptualized. Interviewees also state that 

this phase allows for more detailed questions (4), and that input in this phase can increase 

development speed (7).  While companies with market pull already have input from the idea 

generation, and it is now their task to conceptualize the product (9).  

 

 

The same line of reasoning goes for the degree of innovativeness. However the differences 

between the two are smaller, 5 versus 5.67. Users are now more capable of providing input, which is 

especially important for higher degree of innovativeness as for lower degree innovations users where 

more important in the idea generation phase. 

 

 

It can be seen that the concept development phase is opposite of the idea generation phase in 

some aspects. This means that in every case it is important to involve users in the early two phases. 

But for some companies, idea generation is more important than concept development, and vice 

versa. Because most interviewed companies have a technology push and a high innovativeness it can 

be concluded that in general, users are especially important in the concept development phase within 

true radical innovation. 

 

4.1.3 Project definition 
Scoring slightly under the average of 4.95, this phase is not considered as very important, mainly 

because the project definition is created internally by most companies. Start-ups score high on this 

aspect (6 versus a 4.33 of more mature companies), this could be because making agreements 

beforehand keep start-ups and track, or even push them forwards. Some interviewees stated that it 

is easy for start-ups to get stuck on small matters, when other parties are involved in project definition 

it is easier to break through them. 

 

Technology push average score Market pull average score 

5.86 4.8 

High degree of innovativeness average score Low degree of innovativeness average score 

5.67 5 
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The companies that did find this phase to be significant had co-development relationships in which 

deadlines of the projects needed to be agreed upon beforehand (7, 9, 12, 15). Thus, technology push 

and pull also made a small difference between the importance of users in this phase, 5.8 versus 5.14.  

 

 

 

4.1.4 Engineering phase 
Only four of the companies found the involvement of users in the engineering phase important. As 

concluded from the literature review, the engineering phases takes place internally without the 

involvement of users because users are not capable of providing input during this phase (1, 2, 3, 6, 10, 

15). The companies that said involvement in the engineering phase was important are mostly 

companies that had to implement customer specific processes that needed input from the customers 

during this phase (6, 14). Companies that have a technology push on average found it more important 

to have at least some involvement with users during this phase, 3.57 versus 3. On average end-users 

are not important in this phase. 

 

 

4.1.5 Prototype testing 

Fourteen out of fifteen companies stated that involvement in the prototype phase was important. 

On average they find this phase to be the most important phase, and want to involve as many users 

as possible (1, 3, 15). They stated that it increases product success because “prototype tests with the 

actual end-users always show errors and bugs that cannot be tackled or identified in house” (1). The 

one company ranking the phase as not significant did the prototype testing in house and used the 

market launch phase to get rid of bugs. For most companies this is the last phase that allows for 

product changes before launch, making it the most important phases of all to involve users. There 

were no big differences between the types of companies, on average every company should involve 

as many users in this phase as possible. Literature agrees with this finding, the prototype phase is the 

phase in which a complex high tech radical product becomes tangible for end-users. This tangibility 

allows end-users to give valuable feedback. In earlier phases end-users might not fully understand the 

product, therefore feedback in those phases is less likely to be valuable, and can even be destructive. 

 

4.1.6 Market launch 

Involvement in the market launch phase was important for eleven out of the fifteen companies. 

Especially in the medical sector companies rely on “ambassadors” to promote their product (11, 15). 

In the medical sector lead users are very important in this phase as they have a certain network 

connecting with other lead users that are willing to adopt radical new products. According to 

interviewees from other sectors social media is becoming more important in finding these lead users 

that are willing to adopt and spread new products. An interesting finding when analyzing quantitative 

data was the fact that companies with market pull scored very high on this aspect (6.13), while 

Start-ups average score Mature companies average score 

6 4.33 

Technology push average score Market pull average score 

5.14 5.8 

Technology push average score Market pull average score 

3.57 3 
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companies with a technology push scored a 4.71. A reason for this could be because end-users are 

requesting the product, therefore taking the lead in determining the market positioning. These end-

users often have the market knowledge that the developing companies lack. 

 

 

4.1.7 Additional findings 

Another interesting aspect that came worth out of the interviews was whether the amount of users 

increases in later phases. Nine companies stated the amount of users increases, while only one 

company stated that the amount of users decreases in later phases because their product is user 

specific. An explanation for this increase in later phases was provided by interviewees saying “it has 

no use to ask specific questions to potential end-users about products that are not specified yet” (5), 

“in the beginning everything is unclear, so it is impossible to test such products. In the prototype testing 

phase you can involve more users as the product is better defined and easier to understand” (14).  

 

 
Figure 12: Results of research question 1 

 

4.2 What characteristics of end-users are important within the development of 

RI? 

This paragraph will describe research results related to what type of users are most valuable to 

involve in radical product development. Literature was used to create a list of important 

characteristics of such end-users (chapter 2). However due to limitations of this literature this list 

needed to be tested in practice within companies developing high-tech radical products. In order to 

do so every interviewee was asked to describe their ideal end-users based on their characteristics. 

This was important to find new characteristics that were not mentioned in the literature. After this 

the interviewees were asked to rank the characteristics of the list created in chapter 2 on a scale from 

1 to 7. 1 meaning not important and 7 meaning crucially important for successful cooperation in RI. 

The average of all characteristics given by the companies was 4.9. The average given by the companies 

for each specific characteristics are displayed in Figure 13. 

 

When asking the open question: “what would be your ideal end-users to involve in the development 

of your product?” without showing the list of characteristics from chapter 2 the answers that were 

given were all related to this list. Only one characteristic, networking capabilities, was added. When 

analyzing the results it was possible to group certain interviewees together based on their answers 

and their sector or type of company. The next sub paragraphs will summarize the findings of each 

characteristic separately.  

Results of 
research question 
1

Concept development, prototype testing, and market launch phase 
are the most important phases

Idea generation has a lot of variance due to the origin of the idea 
(technology push or market pull)

lead-users should be involved in early development stages, while 
regular users should be used to test the prototypes 

Technology push average score Market pull average score 

4.71 6.13 
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4.2.1 Very important characteristics 

Closeness of the relationship, motivation caused by a current problem/need, willingness to 

experiment, future market focus, willingness to take risks, lead user characteristics, openness to 

new technology – These characteristics all scored above average and should be taken into 

consideration by most companies when working with end-users, now or in the future.  

 

Closeness of the relationship (6.33): 

 All end-users with whom you co-develop should be users that you have a good relationship 

with, especially in the high-tech industry were a lot of B2B takes place. “A good relationship 

creates trust, which leads to more openness” (9). “Closeness of the relationship is very 

important in order to get an honest opinion from users” (2).   

 

Motivation caused by a current problem/need (5.80): 

 A user’s motivation to work together for a new technology always comes from an intrinsic 

motivation caused by their own problems and needs (1).  

 One interviewee stated that real radical innovations do not or not yet have the need for such 

products, making end-users with this characteristic hard or impossible to find (3). 

 

Willingness to experiment (5.60):  

 With radical products newness requires experimenting, users should find experimenting with 

radical products “fun” to do (2).  

 There are some interviewees that state that a products should work correctly, so there is no 

need for experimenting but rather a need for testing (7). 

 

Future market focus (5.50): 
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Figure 13: Characteristics of end-users and their average score of importance (Average with standard deviation) 
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 Users should be capable of escaping from their own reality and be able to think about what 

the future could possibly bring, with an open mind. However when a B2C scenario is the case, 

this characteristic is not relevant (3).  

 When asking interviewees about this characteristic, one stated that: “radical new products do 

not have a market yet. Users start adopting these products years after their first appearance. 

It is a question of waiting long enough before this market is created. ASML (currently the 

world’s largest supplier of photolithography systems) almost went bankrupt because there 

was no need for their product at that time” (8). His statement shows how hard it is for 

companies that develop a radical high-tech product to find users that are willing and capable 

of providing input.  

 

Willingness to take risks (5.40):  

 End-users are expected to put a lot of time and effort into the product. But because the 

product is so new and expensive, there is a huge risk involved. Thus users should realize this 

risk and be able to except the consequences (1, 3, 9, 15).  

 Two companies rated this characteristic very low, as they think that users should believe in 

the product and not see this uncertainty as a risk but as a chance for success (6, 11). 

 

Lead user characteristics (5.37): 

 Lead users are especially important in the first two phases of product development in order 

to transfer ideas into concepts.  

 Lead users are full of ideas and thoughts that no one else has. But their attention span can be 

very short (3). 

 It is noticeable that lead-user characteristics are never the highest ranking characteristics 

according to the interviewees, this is mostly because in later phases (prototype testing) it is 

better to test products among regular users (4). 

 

Openness to new technology (5.20): 

 Especially in this high tech sector this characteristic is important, as end-users are often not 

technical people.  

 It is not seen as the most important characteristic because users can always be convinced of 

a new technology (15). This convincing of users, is a process from which a company can learn 

a lot (2). 

 

It is noticeable that these characteristics have no groups of outliers. Technology push versus 

market pull, high versus low innovative products, and start-ups versus mature companies all score 

about the same as the average on these characteristic. Even all the different sectors have no variance 

from the overall average. The only discrepancy is that the chemistry sector scores low in openness to 

technology and willingness to take risks (both a score of 3.5). 

 

4.2.2 Slightly important characteristics 

High competence in their own domain, tolerance for ambiguity, imagination capabilities – These 

characteristics all score around average or slightly above, meaning they are important for most firms. 

 

High competence in their own domain (5.00): 

 This end-user characteristic is very important for mature companies because it increases the 

probability that end-users will eventually adopt, a score of 5.83 versus 4.5.  

 A noticeable finding about the software sector is that it scores an average of 2. 

https://en.wikipedia.org/wiki/Photolithography
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 Low innovative products score a 3.83, while high innovative products score a 5.67. This could 

be because high competent users are more likely to adopt, reducing the uncertainty of highly 

innovative products which is important for these companies.  

 

Tolerance for ambiguity (4.93): 

 Within the world of radical innovations companies often speak a different language (medical, 

scientific, technical terms) which requires a form of tolerance communication ambiguity from 

users (15).  

 Another form of tolerance for ambiguity is perseverance, which is required by users because 

within radical product development things often go wrong, change, or take longer than 

expected (1, 3). 

 Companies should make sure that this tolerance is not needed by doing preliminary work and 

research (2, 9). They state that you should not expect too much tolerance for ambiguity from 

users.  

 Especially higher innovative and start-ups give a high score to this aspect, with a 5.5 versus a 

4.33. 

 

Imagination capabilities (4.80): 

 Especially startups stated that their own imagination capabilities are enough, and that users 

are not always capable of providing valuable input in regard to this characteristic (1, 2, 10).  

 Some interviewees stated that there are some lead-users that have invaluable imagination 

capabilities, however these are hard to find (3). 

 No discrepancies between sectors or types of company are found. 

 

4.2.3 Useful characteristics 

Influence of product champion, financial attractiveness, geographical proximity, networking 

capabilities, and willingness to cannibalize – These characteristics all score below the average of 4.9. 

However every characteristics has its outliers, and can be useful in some circumstances.  

 

Influence of product champion (4.64):  

 It is more important that a user is willing than capable (9). 

 Some interviewees also find it easier to work with smaller companies as less paperwork is 

involved (lawyers/contracts) (5). 

 

Financial attractiveness (4.60): 

 Financially attractive users do not necessarily have the capability and willingness to provide 

valuable input (7). Especially mature companies, scoring a 3.33, find this characteristic 

unnecessary.  

 Less financially attractive users can be used as a motivation to reduce costs of your product 

by removing unnecessary functionalities. It also allows you to find out how much companies 

with smaller budgets are willing to pay for your product (3).  

 Some interviewees state that financial attractiveness is important because these users have 

the resources to eventually adopt your product (1, 2). This can reduce uncertainty, which 

seems to be important for products with a higher degree of innovativeness, with a score of 

5.5 versus a 4.  

 

Geographical proximity (4.60): 
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 This is becoming less and less important according to companies as the internet of things, big 

data is increasing, while social media is decreasing the distance between people (3, 7, 8). 

“Eventually you want your product to be adopted around the whole world, so input from these 

potential users all over the world is very important” (15). This especially holds up for start-ups, 

maybe more ‘futuristic’ companies, scoring a 3.83 versus a 4.83; 

 When hardware has to be physically tested in the prototype testing phase, geographical 

proximity becomes very important, so some end-users should be nearby (13).  

 

Networking capabilities (4.57): 

 This characteristic was added to the list due to medical start-ups (average score of 7). A 

surgeon (user) with a big network is very useful, it can increase the likelihood of success in the 

medical sector by letting users operate as ambassadors for your product. Surgeons with good 

networks can allow start-ups to make use of this network. Also an interviewee from the 

robotic sector stated that this aspect is underrated: “I used to think a good product would sell 

itself, but practice taught me that networking through these ambassadors is the key to product 

success” (3); 

 Most other companies did not find this aspect important (average score of 3.9); 

 Companies with a higher degree of radical products, score higher on this aspect, 4.6 versus 

3.83. This could be because the products are so new that end-users are needed to create a 

network in the market launch phase (9, 10); 

 Bigger companies tend to rely on their existing network. They mostly want to work with 

current customers with whom they have good relationships in order to protect intellectual 

property rights (5). Furthermore these companies search for current customers which have a 

future market focus and are product champions.  

 

Willingness to cannibalize (4.40): 

 It received a lower score because unwillingness can be helpful, when seen as a barrier from 

which a company can learn, convincing such users is very educational (5); 

 Most low scoring companies had products that did not require users to give up their current 

way of things. Especially technology push versus market pull plays a role here. When a 

company has to push the technology this willingness to cannibalize becomes important, 4.71 

versus 3.8. It is important that customers are convinced about the new technology and thus 

willing to change their processes and methods to implement the product (3). 

 

4.2.4 Less important characteristics 
Access to technological know-how, technological competences, and resources for their own 

research activities – These characteristics all scored lower than average, meaning that for most 

companies such users are not important. 

 

Access to technological know-how (3.73): 

 Access to technological know-how of end-users is not required, as companies should provide 

this input themselves (1, 8, 10).  

 

Technological competences (3.73): 

 Users should be interested and should understand the technology to a certain extent, but the 

technological competences are supposed to come from the companies developing radical 

products themselves. Users should understand the products enough to work with them, but 

deep technological knowledge is not necessary.  
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Resources for their own research activities (4.07): 

 Unlike mature companies, start-ups are more likely to search for users with resources for their 

own research activities, which are often users within bigger companies. This is mainly because 

smaller companies as end-users often want faster results, have less resources and lack the 

patience of going through every development phase (10). This analyses can be backed up by 

the average score of 4.83 versus a 3.17 of mature companies for the importance of resources 

for their own research activitie. It should be noticed that these bigger companies as end-users 

should not be too big, as market leaders are often more focused on managing their current 

successes. Number two and three in their field are often more open to radical new products 

(8).  

 Start-ups in the medical sector gave a very high score to resources for their own research 

activities, scoring an average of 6.5. This is mainly because there are two different type of 

surgeons, academic and general surgeons. In contrary to general surgeons, academic surgeons 

have two days a week to perform research activities, this research time is crucially important 

for these startups. There are only a limited number of surgeons that are open to the idea of 

new technologies (11, 15). Normal surgeons are focused on doing their job the best way 

possible with their current tools and equipment. It is very easy to determine which surgeons 

are which in a single conversation (11). 

 

 
Figure 14: Results of research question 2 

4.3 What is the best way to find and select end-users with these characteristics? 

Literature related to finding end-users is very theoretical, making it hard to transform it into a 

practical guideline. For this reason every interviewee was asked how they find their end-users. For 

some companies this question was not relevant as they develop their product in request of end-users, 

meaning finding the first users was never necessary. For other companies this was a difficult step. 

Answers that were given by interviewees were very diverse, making it hard to fully answer this 

research sub question. This paragraph will analyze the answers given by the interviewees by dividing 

companies in groups based on their answers.  

 

4.3.1 Finding users 

Every company has their own story on how they found their first users. Companies which are in 

need of very specific users often use advertisements and research institutes to find them. Some 

companies publish scientific articles that are to be presented at conferences, these conferences offer 

opportunities to meet potential users. A couple of start-ups use mediators in order to find new users. 

This is found very helpful, such mediators are capable of translating the needs from users into tangible 

specifications.  

Multi-nationals already have large networks, meaning finding potential users is a lot easier for 

them than it is for start-ups. Even within radical innovation the users that are selected always have a 

Results of 
research question 
2

Closeness of the relationship, motivation caused by a current 
problem/need, willingness to experiment and a future market focus 
are some of the characteristics users should possess to ensure good 
cooperation.

In chapter 2 every characteristic was adhered to either willingness 
or capabilities. When looking at all the characteristics, it is 
noticeable that characteristics related to willingness are found to 
be more important than the characteristics related to capabilities.
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good and long-lasting relationship with the company, this is extremely important due to intellectual 

property rights. Users with good relationships are more trustworthy with the confidential information 

involved when working with radical innovations. One of the interviewed multi-nationals uses local 

offices which are in direct contact with current users. These local offices determine which users are 

most appropriate to co-develop with. Other multinationals state that current users are selected whom 

really profit from their new product as it will strengthen the users market position. Users who can gain 

a lot from such innovations, are more likely to keep information confidential. It is important to sign 

very detailed contracts upfront, especially when big investments are required, containing who is 

responsible for what aspects and what risks. 

As stated before a lot of companies have no need to find new users as they are developing in 

request of end-users. Their problem is to find more users that are comparable to these first users. But 

because these companies already worked with these first users before, it is possible to show that your 

product already worked. This should be used as a mechanism to convince the next wave of users. 

 

4.3.2 Selecting users 

The first thing to do when potential users are found is to start conversations in which you should 

determine their ability to add any value to your product. This can be done by using the list of 

characteristics from research sub question 2 (3). Other interviewees state this process is mostly based 

on instinctual judgement, after which you just go to the next phases and hope your instinct was right 

(1, 10). It is important to evaluate the capability and willingness of users after each phase in order to 

minimize risks of wasting time and money (10). 

Before starting to work with users in a B2B scenario it is important to get a “green light” from both 

the top (for example the CEO) and the lower layers (engineers) of a company. Only when you get a 

“green light” from those two layers, co-operations become a success as middle layers will follow 

automatically. If the top and lower layer do not give a “green light” co-operation is doomed to fail (8).   

In the chemistry sector it is found very useful to lend prototypes to potential users for a couple of 

months, free of charge. After this period users are expected to provide feedback for improvement 

after which the users can either buy the product or give it back. 

 

 
Figure 15: Results of research question 3 

4.4 What methods and techniques are important when involving end-users? 

In chapter 2 some methods and techniques to work with users were analyzed. These methods and 

techniques were however not tested in radical product development environments. In order to find 

out which methods and techniques are most useful in such environments, all interviewees were asked 

which they found the most important. The methods and techniques with the average scores are 

displayed in Figure 16. The overall average of all the aspect is 4.72. 

Results of 
research question 
3

Finding users is very product specific, especially for start-ups.

Multi-nationals use current customers, thus eliminating the need to 
find new users.

The process of determining which users are qualified to develop 
your product is often based on instinctual feelings. These feelings 
should be reexamined after every phase. 
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Figure 16: Methods and techniques and their average score of importance (Average with standard deviation) 

4.4.1 Very important methods and techniques 

Face-to-face meetings, observing, using multi-disciplinary teams, creating a bond with users – 

These aspect all score high above average, meaning that these aspects should be used by companies 

developing radical innovation. 

 

Face-to-face meetings (6.14): 

 In contrary to literature stating face-to-face meetings are becoming less important due to 

internet and other technologies, real face-to-face meetings are seen as the most important 

aspect when collaborating with users. This is obvious due to the fact that when 

communicating posture and intonation are more important than words.  

 Face-to-face meetings are also seen as more effective and efficient, especially when talking 

about complicated high-tech products (9).  

 

Observing (6.00):  

 As expected from the literature review, observing is seen as very important by most 

interviewees.  

 Especially observing in the prototype phase allows you to really understand how a user 

interacts with a product, some companies film everything in order to analyze the interaction 

in more detail.  

 Observing is also used to get a feeling of users in a B2B scenario before collaborating, 

observing another company internally is a quick and reliable way of understanding the culture 

of a company. Getting to know a company is important before starting a long-term co-

development relationship (1).  
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 Observing is the most important aspect for companies developing with a market pull, having 

a score of 6.67 versus a 5.5 of technology push companies. This is a very high score, and could 

be explained by the fact that it might be more helpful when observing users that are actually 

requesting the product. 

 The chemistry sector scores a 4.5 on this aspect. 

 

Using multi-disciplinary teams (5.89):  

 A lot of companies do not work with multi-disciplinary teams, but state that they should do it 

more often (1).  

 It is important to get multiple departments on the same line and break down the bureaucracy, 

in bigger companies this is an obligatory aspect (13).  

 Using multi-disciplinary teams also increases the different expertises in a team improving the 

probability of success and new ideas (10, 15). 

 

Creating a bond with users (5.43): 

 In contrary to “closeness of the relationship” from paragraph 4.2, creating a bond with users 

scores much lower on average. 

 Typically multi-nationals with a score of 5, score lower on this aspect. This could be because 

they already have a big network in which close relationship already exist. So investing time in 

creating a bond seems less crucial.  

 For most start-ups this is still the most important aspect (score of 6.17), some go to birthday 

parties of users, and keep users up-to-date of progress by using WhatsApp groups (15). 

 The difference between high innovative (score of 6) and lower innovative (score of 4.5) 

products is also big. This might be because higher innovative product are more uncertain, a 

close relationship might be important to keep collaboration going when times are uncertain. 

 

4.4.2 Useful methods and techniques 
Brainstorming sessions, interviews, frequency of intense conversations – These aspects all score 

around or slightly above average meaning that in most cases they should be used. 

  

Brainstorming sessions (5.07): 

 Most companies do not use brainstorm sessions, or do them without users (13). 

 Most interviewees do see the benefits of such sessions, “during brainstorming sessions you 

can really figure out what a user means and where their problems occur” (7). 

 

Interviews (4.85): 

 Interviewing is the most practiced method according to the interviewees. Especially mature 

companies are fond of this method, scoring a 5.33 versus 3.6 for start-ups. This could be 

because it might be becoming the old fashioned way of working. 

 However this method should not be used too much as users often do not like it, it is seen as 

too formal (10, 15).  

 Interviewees state that in general interviewing is done in the beginning of the relationship in 

order to get to know each other. After this, conversations become an informal way of 

interacting (15). 

 Chemistry sector scores a 3 on this aspect. 
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Frequency of intense conversations (4.57): 

 The frequency of conversations is in general not seen as very important, it can even be 

destructive when done too much (4).  

 However the intensity of a conversation can be very useful, but this has to be done in an 

informal way. An example of this is taking time to go to users and drink a cup of coffee or go 

out for lunch together (4).  

 For start-ups this characteristic is very important (score of 5.83 versus 3.83)  

 For more innovative companies this characteristic also scores higher (score of 5.17 versus 4) 

 

4.4.3 Not very important methods and techniques 
Training in motivation and communication, letting third parties reflect on the outcome of 

gathered data, using mediators as a middleman –  Theses aspects score much lower than the average, 

meaning in most cases they should not be used. 

 

Training in motivation and communication (3.36):  

 In general companies do not see the necessity or benefits of training employees that are in 

direct contact with users, they find that most employees are adequately equipped to do this. 

 

Letting third parties reflect on the outcome of gathered data (3.29): 

 According to the interviewees this could be very important, nevertheless they stated that due 

to intellectual property rights it is not allowed (6,13).  

 Especially bigger companies involve as few external people as possible to reduce the 

probability of infringement (9, 15).  

 Some companies do use third parties, in the sense that colleagues not related to that specific 

project are asked to provide feedback (4).  

 According to an interviewee this aspect should be obligatory when it comes to research (3): 

“without having a third party to reflect on the results, research is worthless” (2).  

 

Using mediators as a middleman (2.64): 

 When working internationally mediators can be very useful to bridge the gap between 

different cultures (6).  

 Most of the interviewees stated that mediators create an unwanted bridge between you and 

the users as direct contact is broken (13).  

 A handful of interviewees do use mediators to find users and make the first contact. 

 

 
Figure 17: Results of research question 4 

Results of 
research question 
4

Observing, face-to-face meetings, creating bond with users, and 
using multidisciplinary teams should always be considered when 
involving users.

Depending on the circumstances, interviewing, intense 
conversations, and brainstorming sessions should be used.

Using mediators to communicate between developer and user is 
seen as destructive by most companies. While training is seen as 
not necesarry and third parties are not allowed.
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4.5 Additional findings 

This paragraph will analyze some findings not specifically related to the research questions. These 

findings consist of advices and experiences given by the interviewees to help companies develop 

radical innovation in the high-tech sector. Every interviewee was asked about the difficulties in 

developing radical products, especially in regard to the input end-users can provide. Answers given to 

this question were very different and sometimes contradicting. 

Every interviewee states that involving users is necessary but difficult. Some statements explaining 

the necessity are: “In radical innovation, customers are necessary to determine the requirements. 

Some customers are more likely to think about the future than our own employees” (4). Involving users 

is obligatory to understand the needs of users. Imagining the needs of users by yourself is extremely 

difficult if not impossible. It reduces the risks of failure (12). “You invest a lot of time and money in 

development, which you have to earn back. So listening to potential users is obligatory” (13). “Our 

company went bankrupt before, but since we have started working with users we have been able to 

stay alive. They teach us what our projects should look like” (6) 

 

4.5.1 Difficulties with users 

When conducting radical innovation everything is new, it is your job to match new technologies 

with demand. Most user demands should not be taken too literal as they often suffer from tunnel 

vision and have too many knowledge barriers to provide valuable and relevant input (12). Nonetheless 

involving users is necessary to determine the features of the new products (2). Radical new technology 

is different from anything else in the market, so you must push people to look at the world in a 

different way (14). You must only listen to users if their feedback is scalable for other users too (6), 

they should not be afraid to help (9), and for most users you should first lead the way (1). 

When first talking about radical innovation with users, you should not go into too much detail. Just 

talk about the advantages of your product. When you come closer to the market launch phase, then 

people do want all the details. (5) 

When it comes to end-users specifically, different companies have very different experiences. 

Some companies state that all potential users find your product interesting and fun, which makes it 

hard to get users to criticize.  Even more so to determine whether they just find it cool, or are really 

interested in buying (10). Other companies struggle to find such interested users. 

If you ask ten potential end-users if they want your product and only three say yes you should focus 

on those three to determine what your business should look like. But always ask why the other seven 

do not want it. In practice most potential users say no, they do not know the product and do not 

understand it. So you must focus the users who do say “yes”, keep in mind that every radical 

innovation has a “death valley” which you must cross, usually a new product takes seven years before 

taking of. If you keep hearing “no” you must also be able to ask yourself if your product will ever be a 

success. (8)  

End-users often do not have the fantasies to supply valuable input until you can show them a 

prototype. During concept development, it is extremely difficult to involve regular users. However, 

the same goes for incremental innovation as resistance to change is enormous (3). Therefore it is 

better to work with experts, and only test prototypes with the regular end-users (5). Using users that 

satisfy the before mentioned characteristics in chapter 2 will also do the trick (3). A start-up company 

stated that if you do not have a prototype yet and uncertainty is still large, you should test your ideas 

and prototypes with potential users whom you do not want to have as customers later on (8). 
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4.5.2 Difficulties with radical products 

Radical innovations themselves also have certain characteristics that complicate things as you are 

trying to break the boundaries of technology, you do not know if your product is achievable, and you 

stumble upon problems you could never expect beforehand (12). You do not know what your product 

will look like, you do not know if you are on the right track, this makes it extremely difficult (9). “You 

must also have a lot of persuasiveness to put your product in the spotlight. You cannot use any 

references, as there are none, to show your product is better than someone else’s” (7)  

 

4.5.3 Difficulties for larger companies 

For larger companies it is more difficult to develop radical innovations. “Bigger companies live in 

day to day operations, which is hard to break out of. A lot of times it is the small companies that create 

the most radical innovations, they believe in something and go for it without looking back.” (12). A lot 

of bigger companies also have a certain conservatism which mostly comes from within that company, 

people want to sell products that they have been selling for the last couple of years as this process is 

less complicated (4). “Convincing everyone within a large company of the necessity of a radical 

innovation is one of the hardest parts, often we do not have the resources within our company to start 

such new projects. So we hire external personnel to do this” (13).  

It is also important to invest a lot of time and money in building relationships and contracts before 

working together. Projects will break down due to ill formed agreements. Cultures and languages of 

both companies must be learned and accepted by both companies (5). This is especially important for 

more mature companies, which these cultures are settled in.  

Customer relationships can greatly benefit from these kinds of development trajectories, as these 

become long term working relationships instead of transactions. They become intimately involved 

with your development because it involves their future as well. (1) 

 

4.5.4 Difficulties for start-ups 

For a start-up within radical innovation it is important to have someone or something pushing you 

towards market launch. This can be done by involving multiple users that push you forward, otherwise 

you keep on developing without getting anywhere (14). It is also important to be flexible, after just 

one year 60% of the start-ups are doing something else than when they first started. So it is important 

to determine whether your idea is as important as you belief it is, and if not you should be flexible 

enough to adjust it to what fits in the market (3). The market determines the difficulty of innovating, 

some markets are historically more conservative, which makes it impossible to innovate (7). 

 

4.6 Conclusion 

Figure 18 summarizes only the most important finding of this research in a quick overview. The six 

phases are shown along with what type of users, method and techniques are to be used. Three phases 

have no users specified because involvement in those phase is not always helpful. The outlying firms 

for who these phases are important are stated in the figure as well. 
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1. Lead user
2. Motivation caused
 by a current 
problem/need
3. Openness to
 new technology*
4. Future market
 focus
5. Willingness 
to take risk*
6. Willingness to
 experiment
7. Good relationship

Idea generation
Concept 

development
Project definition

Engineering Prototype testing

1. Regular user
2. Motivation caused
 by a current 
problem/need
3. Openness to*
 new technology
4. Future market
 focus
5. Willingness 
to take risk*
6. Willingness to
 experiment
7. Good relationship

Market launch

1.Product ambassador
2. Motivation caused
 by a current 
problem/need
3. Openness to
 new technology*
4. Future market
 focus
5. Willingness 
to take risk*
6. Willingness to
 experiment
7. Good relationship

1. Interviews
2. Creating a bond
 with users**
3. Brainstorming
Sessions
4. Face-to-Face
 meetings
5. Multi-disciplinary
 team
6. Observing***

1. Creating a bond
 with users**
2. Brainstorming
Sessions
3. Face-to-Face
 meetings
4. Multi-disciplinary
 team
5. Observing***

1. Creating a bond
 with users**
2. Brainstorming
Sessions
3. Face-to-Face
 meetings
4. Multi-disciplinary
 team
5. Observing***

Only if market pull, mature 
companies, or lower degree 

of innovation

Maybe if start-up, or market 
pull

* Not necessary in chemistry sector
**Extremely important for start-ups, less important for low innovative companies

*** Not necessary in chemistry sector, extremely important with a market pull

 
Figure 18: Overview of the key results 
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5. Discussion 

This research examines how companies develop high-tech radical innovations through the 

involvement of end-users. First, literature was used to gain an in-depth understanding of the field of 

user involvement in innovative development trajectories. Thereafter fifteen interviews were held with 

thirteen different companies to advance the understanding of user involvement within radical 

innovation. The main findings from the results are embedded in Figure 18. This chapter will first go 

into detail about the discrepancies between literature and the findings, after which some managerial 

implications will be highlighted. At last, the limitations of this research will be provided. 

5.1 Theoretical implications 

The first thing this research has done is putting a lot of different theoretical implications from 

current literature together to form a guideline for companies. This guideline is verified in practice in 

order to establish whether this guideline is correct. More importantly, related to the research 

question, this research determines whether these literary findings are appropriate within radical 

innovation. 

Literature research concluded that involvement in certain phases has a different impact on product 

success (Gruner & Homburg, 2000). This research came to the same conclusions as current literature. 

This research did however go a step further by identifying why certain phases have a different impact 

on product success. In literature there was a discrepancy whether involvement in the idea generations 

was important (Birch & Rabinowitz, 1951; Cooper, 2008; Gruner & Homburg, 2000), this research 

found the same discrepancy and further investigated the origin of this matter. It concluded that the 

type of company/product determines whether to involve users in the idea generation phase. 

Literature on user involvement always mentions lead users as an important phenomenon (Lettl, 

2007; Lilien, Morrison, Searls, Sonnack, & Von Hippel, 2002; Von Hippel, 1986, 1988, 1992). This 

research puts this phenomenon in place by determining when and why these users should be involved 

within radical innovations. It also enlightens what users should be involved in the remaining phases 

(see figure I, 18 and 19). 

Literature also analyzes a huge number of end-users characteristics (Chandy & Tellis, 1998; Gruner 

& Homburg, 2000; Lettl, 2007). Characteristics that are tested to have significant effect on product 

success were used to create a new list. This research contributed by using this list to investigate which 

characteristics are most important. It also found a new characteristic (networking capability) that can 

be very important for certain companies. Furthermore a new aspect was introduced to all the 

characteristics by relating them to either the willingness or the capabilities of end-users.  

Discrepancies between literature, about whether financial capabilities and technological 

competencies have a positive relationship with the likelihood of product success are solved. Unlike 

start-ups, mature companies find technological competencies important, creating this discrepancy. 

Companies with higher innovative products also seem to favor end-users with financial capabilities, in 

order to reduce their own uncertainty and risks. 

Lettl (2007) found that willingness to take risks, willingness to experiment, and geographical 

proximity are important in the prototype testing phase. However this research found that willingness 

to take risks and willingness to experiment are also important in other phases. 

The last contribution to literature was in regard to what methods and techniques are to be used 

within radical innovation. There is a lot of literature aimed at providing detailed insights on specific 

methods and techniques useful for development in general (Dahlman, 1986; Rosenblad-Wallin, 1988; 

Dolan & Mathews; Nielsen, 1993; Von Hippel & Katz, 2002). This research takes a number of these 

methods and techniques that fit within the properties of radical innovations in order to determine 
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what methods or techniques (Leonard and Rayport, 1997; Lettl, 2007; Lundkvist & Yaklef, 2004) are 

important while keeping in mind the different development phases. 

5.2 Managerial implication 

This research is aimed at providing practical implications. The previously shown Figure 18, sums up 

the most important implications. The five most important implications are: 

 Users should be involved within the idea generation depending on the type of developing 

company; 

 Lead users should be involved in the concept development phase, prototype testing 

requires regular users, while product ambassadors are crucial in the market launch phase; 

 The importance of a good relationship with the end-user should not be underestimated, 

as this is a crucially important aspect according to most interviewees; 

 Willingness of end-users outweighs the capability of end-users; 

 Observing users, especially in the prototype testing phase, is crucially important to most 

firms. 

 

In order to make this research more practical a guideline will be provided (Figure 19 on the next 

page). For a company that is or will be developing radical products it is important to determine what 

type of product it is developing, and under which circumstances.  Three major aspect are: is the 

product being developed by market pull or technology push? What is the maturity of the company? 

And what is the degree of innovation of the product? These aspects determine in what phases users 

are to be involved. After that the following three steps should be used respectively to determine the 

type of end-users, how to find end-users and how to work with end-users. 

5.3 Limitations and future research 

There are several limitations of this research that have to be taken into account. 

The biggest limitations of this research is the fact that it is an explorative research with only fifteen 

interviewees. This means that these findings are not generalizable to any other sort of population 

besides the companies involved. This research only allows the researcher to gain certain qualitative 

insights into certain phenomena which will have to be confirmed by quantitative research. 

The conclusions might give a self-evident impression, but the real insights are embedded in the 

smaller essential findings of chapter 4, relevant for the reader’s specific type of company. A company 

should read the results and determine what aspects are important for their type of company. 

The next step of qualitative research should be aimed at exploring how the companies should use 

data from end-users in order to improve product success. Especially multi-nationals whom have 

protocols to gather such data are interested in such findings. 

Future research should be of a more quantitative nature to statistically prove these findings by 

using more interviewees. Such research will be difficult because companies with radical innovations 

are scarce. Finding radical innovative companies was a challenge, finding fifteen interviewees was the 

highest attainable amount within this timeframe. 
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Determine product type, firm type and market 
type

Determine in what phases should end-users be 
involved (see paragraph 4.1)

Maturity of company

Degree of innovativeness

Market pull or technology 
push

Idea generation if market pull, mature company, or low degree of 
innovativeness

Concept development

Prototype testing

Market launch

Determine what end-users possess these 
necessary characteristics (see paragraph 4.2)

Lead user in idea generation and concept development phase

Good relationship

Willingness to experiment and take risks

Future market focus
Openness to new technology

Intrinsic motivation caused by current need or problem

Regular users in the prototype test phase

Product ambassador in the market launch phase

Determine how to find these end-users (see 
paragraph 4.3)

Pyramiding for lead users (Von Hippel, Franke & Prugl, 2009; Lettl, 2007)

Read paragraph 2.3.1 for general literature of finding all type of users 
(Birkinshaw, 2006)

Read paragraph 4.3 for advice, and identify your circumstances within 
advice from interviewees

Different for every specific company

Determine the  best method to work with your 
end-users (see paragraph 4.4)

Use interviews in the beginning first phases of co-development

Always use face-to-face meetings when possible

Always use multi-disciplinary teams

Observe users in their natural environment, especially in prototype 
testing phase

First invest in creating a bond with users

Read additional findings... (paragraph 4.5) before 
executing this procedure

 
Figure 19: Practical guideline for companies developing radical products 
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6. Conclusion 

The goal of this research was to create a guideline for companies that are (or will be) developing 

radical innovations. By the use of thirteen high-tech radical product development cases, fifteen 

interviews were conducted to investigate the research question. Together with existing literature, 

data was analyzed to form relevant conclusions for every type of company willing to develop radical 

products in the most effective manner. This research consisted of four sub research questions. This 

chapter will handle them respectively, while finishing with the answer to the main research question. 

1. “In what phases of radical high-tech product development trajectories is it important to involve 
end-users?”  

End-users are especially important in the concept development, prototype testing and market 

launch phase, supporting the theory of Gruner and Homburg (2000). But these phases require 

different types of end-users. The concept development phase requires lead-users, while prototype 

testing requires regular end-users, and the market launch phase requires product ambassadors. 

2. “What characteristics of end-users are important within the development of RI?”  
End-users should at least possess the following characteristics: close relationship, motivation 

caused by a current problem/need, willingness to experiment, future market focus, willingness to take 

risks, and openness to new technology. It should be noted that these characteristics have exceptions 

that can be found in paragraph 4.2. Another finding in this research, and maybe most important is 

that willingness is more important than the capability of end-users. 

3. “What is the best way to find and select end-users with these characteristics?” 
 Finding end-users is very company specific, this research does not suffice to conclude a general 

procedure to find end-users. It was however concluded that when end-users are found, most 

companies judge their capability and willingness by instinctual feelings gained through intense 

conversations. This judgement should be reexamined after every development phase. The literature 

(paragraph 2.3) of sub research question 3 should be used to help create a procedure for finding end-

users. 

4. “What methods and techniques are important when involving end-users?” 
Collaborating with end-users should be done by using a multi-disciplinary team enabling multiple 

perspectives to evaluate aspects. Observing end-users in their own environment is the best method 

to gather reliable data from end-users, especially in later phases where observing end-users working 

with prototypes lead to essential insights. Furthermore, because high-tech radical products are often 

complex, face-to-face meetings should be used as much as possible. 

How to organize (potential) user involvement in radical high-tech product development? 

Companies should develop radical products by using lead users in the concept development, 

regular end-users in the prototype testing phase, and product ambassadors in the market launch 

phase. These end-users should all be end-users with a good relationship, an intrinsic motivation, focus 

on the future, and willingness to take risk and experiment. Observing and using face-to-face meetings 

using a multi-disciplinary team are crucial to get the right knowledge and data from end-users. 

These recommendation are to be used in future projects that involve stimulating the development 

of radical innovations. By combining the existing literature and this research’s empirical findings, 

companies of all sorts can now gain new insights into the development of radical high-tech product 

development, related to end-users involvement. 
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Appendix A:  Topic guide of the interviews 

 

 

•Describe the product?

•How are customers involved in the development?

Introduction

• In what development phases are users involved?

•"Show list to interviewee"

•How important are users in these phases?

•How many users are involved in each phase?

Development phases

• What type of users do you involve in the development of your products?

• What would be your ideal users?

• "Show list to interviewee"

• Can you give a score of importance to each characteristic?

•Are any important characteristics missing from this list?

Characteristics of users

•How do you find users?

•How do you determine if the user is qualified?

•Do you search outside your own network?

•Do you use mediators to find users?

•How are the resposbilities divided between you and the users?

Finding end-users

•What type of methods or techniques do you use to collaborate with users?

•"Show list to interviewee"

•How important are the methods and techniques named on the list?

Methods and techniques

•What are difficulties with such radical innovations?

•Do users reduce the innovativeness of radical products?

•How valuable are users in radical product development?

Conclusion



 
 

49 
 

Appendix B:  Quantitative results of the interviews 

The table below shows the results given by interviewees. They were asked to rank each aspect on 

a scale from 1 to 7 (1 =not important, 7 = crucially important). 

 

Development phases                

Idea generation (5,04) 3,5 6 6 6 2 7 7 7 
 

2 4 7 3 6 4 

Product concept 
development (5,57) 

6 3 3 6 6 5 7 7 
 

5 7 7 6 5 5 

Project definition (4,93) 1 6 4 6 5 6 7 3 
 

7 7 5 3 5 4 

Engineering (3,07) 1 6 2 2 6 4 1 2 
 

2 5 5 4 2 1 

Prototype testing (6,07) 7 6 6 6 6 6 7 7 
 

5 7 7 6 2 7 

Market launch (5,04) 3 4 6 6 5 6,5 6 5 
 

2 6 3 6 6 5 

Characteristics 
               

Motivation caused by a 
current problem/need 
(5,80) 

2 6 5 6 5 6 7 7 7 7 6 6 5 7 5 

Openness to new 
technology (5,20) 

7 3 3 5 5 6 6 5 6 6 6 7 5 6 2 

Imagination capabilities 
(4,80) 

7 6 4 4 4 5 5 6 7 3 6 5 3 6 1 

High competence in their 
own domain (5,00) 

3 6 5 5 6 2 7 7 4 5 4 6 6 6 3 

Tolerance for ambiguity 
(4,93) 

6 4 3 3 5 6 6 6 4 7 5 5 5 5 4 

Access to technological 
know-how (3,73) 

3 5 3 5 6 6 2 1 2 3 4 7 3 3 3 

Resources for their own 
research activities (4,07) 

3 4 2 4 5 4 7 3 6 5 5 4 4 2 3 

Technological competences 
(3,73) 

4 5 2 4 6 5 1 1 6 4 5 6 2 3 2 

Willingness to take risks 
(5,40) 

7 6 5 5 6 7 6 6 2 6 6 6 5 7 1 

Willingness to experiment 
(5,60) 

7 4 6 6 7 7 6 6 4 6 6 7 2 7 3 

Geographical proximity 
(4,60) 

7 6 5 6 6 3 4 2 4 4 3 5 4 7 3 

Willingness to cannibalize 
(4,40) 

6 3 4 3 4 4 5 2 6 5 6 6 5 6 1 

Influence of product 
champion (4,64) 

2 3 5 6 5 2 6 4 4 5 5 5 6 5 6 

Future market focus (5,50) 6 5 2 5 4 6,5 7 6 7 7 3 7 6 6 5 

Financial attractiveness 
(4,60) 

7 6 2 4 6 5 4 2 6 7 4 5 3 4 4 

Closeness of the 
relationship (6,33) 

7 6 6 7 7 7 7 6 6 7 5 7 6 6 5 
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Lead user characteristics 
(5,37) 

6 3 6 6 6 6 6,5 6 5 6 5 4 5 6 4 

Networking capabilities 
(4,57) 

7 3 3 5 5 4 7 4 7 3 4 2 4 6 4 

Methods and techniques 
               

Observing (6,00) 6 4 6 4 2 7 7 7 
 

7 6 6 5 4 7 

Using multi-disciplinary 
team to gather data (5,89) 

7 6 4 6 6 5,5 6 7 
 

7 6 3 6 7 6 

Interviewing (4,85) 7 6 5 7 3 6 2 6 
 

4 3 7 1 6 4 

Let third parties reflect on 
the outcomes of 
interviews/observations 
(3,29) 

1 3 7 4 7 2 1 2 
 

2 6 5 3 2 1 

Brainstorming sessions 
(5,07) 

3 6 5 7 5 6 5 7 
 

3 3 6 5 5 5 

Creating a bond with users 
(5,43) 

6 3 5 4 7 6 7 6 
 

7 5 5 4 6 5 

Face-to-Face meeting 
(6,14) 

6 6 4 6 6 7 6 7 
 

6 7 7 6 6 6 

Frequency of intense 
conversations (4,57) 

2 4 3 4 6 6 6 3 
 

6 5 6 2 5 6 

Using mediators as a 
middleman (2,64) 

2 1 3 5 2 1 1 6 
 

1 6 2 2 2 3 

Training in motivation and 
communication (3,36) 

2 6 3 3 2 6 1 7 
 

2 3 5 4 2 1 

 


