
 Eindhoven University of Technology

MASTER

Exploring the purposes and critical success factors of customer involvement in different NPD
phases
a single embedded case study in a venture

Vijverberg, S.J.

Award date:
2020

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/6ba16241-2dc5-4976-8088-11b8514f7272


 

 

 

 

Exploring the purposes and critical success 

factors of customer involvement in different 

NPD phases: a single embedded case study in 

a venture  
 

Master’s thesis 

Written in partial fulfilment of the requirements for the degree of Master of Science in Innovation 

Management 

Department of Industrial Engineering and Innovation Sciences 

Eindhoven University of Technology 

 

 

 

 

 

 

By     S.J. (Simon) Vijverberg  

Student number  0860466 

 

First academic supervisor prof.dr.  F. (Fred) Langerak 

Second academic supervisor prof.dr. E.J. (Ed) Nijssen 

Firm supervisor   E. (Ed) Huibers 

 

Date of submission  October 25, 2020 



 

i 
 

Preface 

This thesis not only concludes my master’s in Innovation Management but also marks the end of a 

vibrant and versatile student life. Completing a bachelor’s and a master’s degree at the University of 

Technology has been quite an undertaking. Having said that, it has been a wonderful experience to 

study at this university, especially whilst being surrounded by so many good friends.  

This final and significant step in completing my master’s degree would not have been possible without 

my supervisors, and therefore I would like to express my gratitude. First of all, I would like to thank 

Fred Langerak, as the first supervisor of the thesis. Thank you for all the time and effort you invested 

in reading my work and for guiding me through the process of writing this research. Our meetings 

were always very motivating for me and provided me with fruitful insights. Also, I was lucky enough 

to perform this thesis at Signify’s Trulifi venture. Even though I worked from home for most of the 

research, I felt very welcomed by the colleagues of Trulifi. In particular, I would like to thank Ed Huibers 

for giving me the opportunity to conduct my thesis at this venture, for the weekly discussions, and for 

sharing his experiences on bringing Trulifi to the market.  

Moreover, I would like to express my gratitude to my lovely family, friends, and Elana. Without their 

encouragement and distractions, I would undoubtedly not have come this far. As a final note, I would 

especially like to thank my parents, for always supporting me, unconditionally. 

Thank you all, 

Simon 

Eindhoven, October 2020  



 

ii 
 

Management Summary 

Introduction 
Despite the acknowledged strategic and financial significance of an effective New Product 

Development (NPD) process (Cooper & Kleinschmidt, 1991; Olson & Bakke, 2001), the success rates 

of new products introduced by firms are generally below 25% (Evanschitzky et al., 2012). Therefore, a 

considerable amount of research has focused on identifying factors for New Product Success (NPS). 

Among those is found that the main reason for low success rates is a lack of understanding of customer 

needs and requirements (Cooper, 2001; Ogawa & Piller, 2006). In light of this, customer involvement 

challenges the traditional marketing paradigm where NPD is viewed as an internal, firm-centred 

activity and allows for an active role for customers during NPD activities (O’Hern & Rindfleisch, 2010). 

Firms that wish to customers in their NPD process, face various decision-making areas, that can be 

viewed as dimensions of customer involvement. Two of these dimensions that are a starting point and 

affect other dimensions are the purpose of involvement and the locus (the place in the firm’s 

innovation process where the involvement occurs) of involvement. Furthermore, despite numerous 

academic research on general Critical Success Factors (CSFs) of customer involvement in various 

contexts (Ehlen et al., 2017; Kristensson et al., 2008; Kumar et al., 2014; Owen et al., 2008; Rasool et 

al., 2017), a systematic overview of CSFs categorized according to the purpose and locus of customer 

involvement, is lacking. Therefore, in an attempt to improve customer involvement in Trulifi, a venture 

that is developing a new product, this research aims at answering the following central research 

question: How can the Trulifi venture successfully involve customers for different purposes during 

different NPD-phases? 

Methodology 
An answer to the central research question is created by formulating three sub-research questions, 

that are answered with a combination of different research methods. To answer the first and second 

sub-research question, theoretical research is performed, which is based on the guidelines offered by 

Wohlin (2014). The goal of this theoretical research is threefold. First, it uncovers the various 

managerial areas that companies need to address when they wish to involve customers. Second, it 

aims at understanding the purposes of customer involvement in the various NPD phases. Third, the 

theoretical research aims at identifying the different CSFs that are important for realizing these 

purposes of customer involvement. Furthermore, in an attempt to answer the third sub-research 

questions, a single embedded case study is performed. More specifically, in three target segments of 

the venture (Office, Hospitality, and Industry), insights are developed into how the venture is currently 

organizing customer involvement regarding the purposes and CSFs in different NPD phases. Data is 

collected through the conduction of 10 interviews, direct and participant observation, and the 

collection of internal documents. Moreover, the data is analysed through a combination of the 

template approach and the grounded theory approach (Aken et al., 2012).  

Results of the theoretical research 
The first part of the theoretical research resulted in an overview of seven dimensions of customer 

involvement, that represent the managerial areas that firms need to address when they involve 

customers. Despite that theorists are not explicit on the relation between these dimensions, academic 

insights suggested that these dimensions should not be seen as stand-alone areas, but in conjunction 

with each other as these dimensions are highly related (Alam, 2002; Laage-Hellman et al., 2014; 

Roberts & Darler, 2017; Roser et al., 2013). Therefore, the model in Figure 1 was created. Existing 

literature on customer involvement indicates that the purpose and locus are two central dimensions 
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(Alam, 2002; Frow et al., 2015; Laage-Hellman et al., 2014), in which the former influences the latter. 

Furthermore, the remaining five dimensions all impact each other.  

 

Figure 1: Interrelation of the dimensions of customer involvement 

In the second part of the theoretical research, a specification of the purpose and locus of involvement 

was defined: the purpose was operationalized in terms of the nature of the contribution (Lynch et al., 

2016) and the locus was specified in the six NPD phases of the Agile-Stage-Gate hybrid approach 

(Cooper & Sommer, 2016). For each of these six NPD phases, purposes of customer involvement were 

found, and CSFs that are important for the realization of these purposes. This academic research 

resulted in the framework below: 

Table 1: Framework of customer involvements 

NPD-phase    

Ideation Purpose CSFs 

 Discover (latent) needs 
(Alam, 2002; Coviello & Joseph, 2012; Cui & Wu, 

2016; J. H. Kim et al., 2008; Kristensson et al., 

2008; von Hippel, 1986) 

Selection of the appropriate (set of) customer(s)  
(Coviello & Joseph, 2012; Desouza et al., 2008; Kristensson et al., 

2008; Nambisan, 2002) 

Obtain customer 

requests/complaints/suggestions  
(Brockhoff, 2003; Coviello & Joseph, 2012; 

Kristensson et al., 2008; Öberg, 2010; Pini, 2009) 

Screening system  
(Rasool et al., 2017) 

Generate ideas 
(Alam, 2002; Desouza et al., 2008; J. H. Kim et al., 

2008; Nambisan, 2002; Öberg, 2010; Rasool et 

al., 2017) 

Manage customer motivation  
(Hoyer et al., 2010; S. Kim et al., 2019; Kristensson et al., 2008; 

Nambisan, 2002) 

Screen/analyse ideas 
(Alam, 2002; Hoyer et al., 2010; Rasool et al., 

2017) 

Creating natural arenas where customers feel 

comfortable/encouraged 
(Desouza et al., 2008; Kristensson et al., 2008; Nambisan, 2002) 

 Infrastructure to capture customer knowledge 

(e.g. communication tools, platforms). 
(Desouza et al., 2008; Nambisan, 2002) 

 Communication among end-users 
(Rasool et al., 2017; Verleye, 2015) 

Scoping Purpose CSF 

Develop product concept 
(Brockhoff, 2003; Hoyer et al., 2010; Rasool et al., 

2017) 

Selection of the appropriate (set of) customer(s)  
(Brockhoff, 2003; Coviello & Joseph, 2012; Hoyer et al., 2010) 
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 Customer-based funding 
(Coviello & Joseph, 2012) 

 

Business 

Case 

Purpose CSFs 

Define the winning product 
(Cooper, 2015; Desouza et al., 2008; Fang et al., 

2008) 

Selection of the appropriate (set of) customer(s)  
(Brockhoff, 2003; Coviello & Joseph, 2012; Hoyer et al., 2010) 

Acquire feedback on business 

analysis 
(Alam, 2002) 

Manage customer motivation 
(Hoyer et al., 2010; S. Kim et al., 2019; Kristensson et al., 2008; 

Nambisan, 2002) 

  Creating natural arenas where customers feel 

comfortable/encouraged 
(Desouza et al., 2008; Kristensson et al., 2008; Nambisan, 2002) 

  Infrastructure to capture customer knowledge 

(e.g. communication tools, platforms) 
(Desouza et al., 2008; Nambisan, 2002; Rasool et al., 2017) 

Development Purpose CSFs 

Acquire technical input  
(Alam, 2002; Coviello & Joseph, 2012; Cui & Wu, 

2016; Jouny-Rivier et al., 2017; J. H. Kim et al., 

2008; Nambisan, 2002; Rasool et al., 2017) 

Selection of the appropriate (set of) customer(s)  
(Brockhoff, 2003; Coviello & Joseph, 2012; Nambisan, 2002; Pini, 

2009) 

Jointly develop product  
(Alam, 2002; Coviello & Joseph, 2012; Cui & Wu, 

2016; J. H. Kim et al., 2008; Nambisan, 2002; 

Öberg, 2010; Pini, 2009) 

Integration with internal NPD teams  
(Nambisan, 2002) 

Customer as primary contributor of 

product design  
(Cui & Wu, 2016) 

 

Testing & 

Validation 

Purpose CSFs 

Participation in product testing  
(Alam, 2002; Coviello & Joseph, 2012; Hoyer et 

al., 2010; Nambisan, 2002) 

Selection of the appropriate (set of) customer(s)  
(Coviello & Joseph, 2012; Nambisan, 2002) 

Acquire feedback on marketing plan 
(Alam, 2002) 

 

Launch Purpose CSFs 

Creating product awareness 
(Hoyer et al., 2010) 

Infrastructure that capture customer feedback 
(Desouza et al., 2008) 

Sharing positive experiences 

(promoting) by trial 
(Alam, 2002; Coviello & Joseph, 2012; Hoyer et 

al., 2010; Pini, 2009; Rasool et al., 2017) 

Tools that enable customers to create 

awareness 
(Hoyer et al., 2010) 

Acquire feedback on negative 

outcomes (Alam, 2002; Brockhoff, 2003; 

Desouza et al., 2008; Hoyer et al., 2010; J. H. Kim 

et al., 2008) 

Employees who recognize the importance of 

feedback 
(Desouza et al., 2008) 

Customize/personalize products 
(Desouza et al., 2008) 

Convince customers that their opinions and 

needs are well respected  
(Pini, 2009) 

 A reduction in the control of the information 

flow by the firm 
(Pini, 2009) 

 Engagement with the customer in earlier NPD 

phases stages 
(Coviello & Joseph, 2012) 
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Results of the empirical research 
The results of the empirical analysis suggested some similarities and differences between the three 

segments. Therefore, the empirical analysis firstly discusses the venture as a whole: the overall case. 

Here, it was found that the venture does not follow a formal NPD process with rigid phases, but merely 

follow rapid learning cycles. Furthermore, it was found that the venture involves customers for four 

different purposes, which can be seen as columns in Table 2Table 2. Subsequently, the venture was 

evaluated on the CSFs that are important for these purposes of customer involvement as suggested 

by academic literature, which can be seen as rows in Table 2. From this analysis, it was found that the 

CSFs ‘selection of the appropriate (set of) customer(s)’ and ‘manage customer motivation’ extend 

their relevance in the venture to more purposes (in contrast to the suggestion of the theoretical 

analysis), as indicated with ‘Added’ in the cells.  

 
Table 2: Revised framework with the venture's purposes and CSFs 

 
 
 
 
 
 
 
 
 
 
 
 
 

CSFs 

 Purposes 

 Identifying 
(latent) 
needs 

Defining 
the 

winning 
product 

Participation 
in product 

testing 

Creating 
product 

awareness 

Selection of the 
appropriate (set of) 
customer(s) 

    
Added 

Manage customer 
motivation 

   
Added 

 
Added 

Creating natural arenas 
where customers feel 
comfortable/encouraged 

    

Infrastructure to capture 
customer knowledge 

    

 Tools that enable 
customers to create 
awareness 

    

 Engagement with the 
customer in earlier NPD 
phases 

    

 

 CSF is important for the purpose of customer involvement   

 CSF is not important for the purpose of customer involvement   

 
With respect to the three segments, the embedded units, it was concluded that the segments differ 

in terms of maturity. As a result, the segments have a different focus regarding the purposes of 

customer involvement (Table 3) and this has implications on the relevant CSFs (Table 4).   
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Table 3: Focus of customer involvement per segment 

Purpose Industry Hospitality Office 

Maturity VP’s are clear and 

have been verified 

with customers 

VP’s are clear 

product needs 

some finetuning 

VP’s are 

conceptual 

Discover (latent) needs    

Define the winning product    

Participation in product testing    

Creating product awareness    

 

 Segment focusses on this purpose of customer involvement   

 Segment does not focus on this purpose of customer involvement   

 

Table 4: CSFs of customer involvement for the segments 

CSFs Industry Hospitality Office 

Selection of the appropriate (set of) 

customer(s) 

   

Manage customer motivation    

Creating natural arenas where customers 

feel comfortable/encouraged 

   

Infrastructure to capture customer 

knowledge 

   

 

 CSF relevant for this segment 

 CSF not relevant for this segment 

 

Discussion 
The results of this study have, on the one hand, theoretical implications: 

1. A model that illustrates relations between dimensions of customer involvement 

2. A systematic overview of CSFs of customer involvement categorized according to various NPD 

phases and purposes 

3. Providing additional empirical evidence to the existing literature 

• Support existing views on purposes of customer involvement and customer 

motivation 

• Extending current studies on the importance of the selection of an appropriate 

customer 

These implications contribute to a deeper understanding of customer involvement in NPD, which is 

valuable as successful NPD requires an in-depth understanding of customers and their needs, 

situations, and wants (Lagrosen, 2005).  
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On the other hand, this research is of practical relevance, as it has the following managerial 

implications: 

1. The selection of an appropriate customer is critical in customer involvement 

• The Industry segment could address this CSF by identifying DMU’s in a targeted sub-

industry 

2. Customer motivations should be carefully managed when firms involve customers 

• The venture should first define the purpose of involvement and thereafter assess 

whether the customer’s motives fit the purpose  

3. The creation of a natural arena is important when involving customers 

• The venture should continue to create such natural arenas and should step away from 

leaning on the self-formulated benefits of Trulifi 

4. An infrastructure that captures and documents customer knowledge is important in customer 

involvement 

• The venture could benefit from such an infrastructure, especially concerning the 

growing nature of the venture 

5. The venture should increase the use of formal NPD processes and methods 

6. The model of dimensions and their interrelations and the systematic framework of purposes 

and CSFs of customer involvement can hopefully offer guidance  

• in the prioritization of managerial areas of customer involvement 

• in benchmarking themselves against those CSFs 

 

Conclusions and Limitations 
By evaluating and integrating the theoretical and the empirical results, an answer to the central 

research was formulated. Firstly, the Industry segment could address the CSF ‘selection of the 

appropriate (set of) customer(s)’ by identifying DMU’s in a targeted sub-industry. Secondly, the 

venture should first define the purpose of involvement and thereafter assess whether the customer’s 

motives fit the purpose. Thirdly, the venture should continue to create natural arenas and should step 

away from leaning on the self-formulated benefits of Trulifi. Fourthly, the Trulifi venture could benefit 

from an infrastructure that captures and documents customer knowledge, especially concerning the 

growing nature of the venture. Fifthly, the venture should increase the use of formal NPD processes 

and methods. Furthermore, the three main conclusions of this research are 1) the managerial areas 

that managers face when involving customers in their NPD process can be described in a set of seven 

dimensions, which are not stand-alone areas but interrelated, 2) two central dimensions are the 

purpose and locus of involvement, and 3) for any firm that wishes to involve customers in their NPD 

process, it is important to define the purpose(s) and the place in the NPD process of the involvement 

a priori, enabling them to address specific managerial areas that are critical for the success of these 

purposes of customer involvement.  

Finally, this research has several limitations. Firstly, due to the measures against the COVID-19 

pandemic, the main method for data collection was the conduction of semi-structured interviews and 

therefore a suggestion to future researchers would be to conduct a study of the same kind under 

‘normal’ circumstances. Secondly, the fact that this research was conducted by one individual 

increases the potential for research bias. Thus, a second suggestion for future research is to conduct 

this study with multiple researchers. Thirdly, the specific context under which this research was 

executed calls for a similar research, but then focussed on (a) different firm(s), developing other 

products.  
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1. Introduction 

This first chapter consists of five main sections. First, the trend of customer involvement is explained 

in the problem context. Second, the problem statement of the firm under investigation is defined. 

Third, the research problem is explained. Fourth, the research questions, research goals, research 

contributions are discussed and the methodology is briefly introduced. Fifth, this chapter offers an 

outline of the research.  

1.1 Problem context 
Today, having an effective new product development (NPD) process constitutes one of the greatest 

competitive advantages a firm can have (Olson & Bakke, 2001). Faced with increasing competition, a 

rapid pace of technological change, and increasing customer demands, new products are key for the 

long term success of firms (Cooper & Kleinschmidt, 1991). Additionally, according to Vermeulen 

(2004), product innovation is crucial for economic success and survival, a potential strategic weapon, 

a creative force, and is able to revitalize an organization. Hence, a firm’s ability to improve innovation 

processes – to rapidly drive new products from idea to launch and with fewer mistakes- is critical 

(Cooper & Kleinschmidt, 1991). In conclusion, the strategic and financial significance of NPD has been 

recognized.  

Despite the importance of NPD for achieving competitive advantage and superior financial 

performance, many new products often fail to meet expectations. Studies have confirmed newly 

launched products suffering from failure rates reaching 50% or higher (Ogawa & Piller, 2006). 

According to Evanschitzky et al. (2012), success rates of new products are even below 25%. 

Consequently, an extensive body of literature is dedicated to uncovering the determinants of NPD 

success, where success is measured in terms of profitability, payback period, market share, and sales 

objectives for instance (Cooper, 1990; Cooper & Kleinschmidt, 1987). Among the results in these 

studies, one finds that firms who understand customers’ needs, wants and specifications are 

successful in developing new products (Cooper, 1979). In addition, academics have concluded that the 

main reason for high failure rates is not technical shortcomings but a faulty understanding of customer 

needs (Ogawa & Piller, 2006). Besides, Cooper (2001) argues that even those shortcomings often stem 

from a lack of understanding customer requirements. Thus, understanding customers is instrumental 

in NPD.  

In fact, the traditional marketing paradigm where NPD is viewed as an internal, firm-centred activity 

in which customers have a relatively passive role has been challenged by a new perspective where 

firms allow a more active role for customers (O’Hern & Rindfleisch, 2010). This concept of customer 

involvement has been well studied by numerous researchers. In terms of outcomes, positive effects 

of the involvement of customers are found on firms’ operational performance (Koh et al., 2007; Lin & 

Tseng, 2006), collective efficacy (Law et al., 2009), and innovation capabilities (Lin et al., 2010). 

Although some studies show that involving customers has no effect or even negative effects 

concerning NPD performance (Menguc et al., 2014; Ordanini & Parasuraman, 2011), customer 

involvement is confirmed by various meta-analyses as a positive predictor for product innovation 

(Evanschitzky et al., 2012; Henard & Szymanski, 2001). However, a systematic overview of factors 

driving the success of customer involvement is lacking and is yet to be developed.  

1.2 Problem statement 
This research is conducted during an internship at a venture of Signify. Signify is a world leader in the 

lighting industry, serving both consumers as well as professionals by producing LED lighting for homes, 

offices, industry, and cities under a variety of brands. At Signify, a global venture is currently 
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developing a new product: Trulifi. This product is significantly different from other product lines 

offered by Signify, both in terms of the product’s nature and the markets which the product is aiming 

to serve. Trulifi uses the light spectrum instead of the radio spectrum to create a data connection: Li-

Fi Technology. A data connection with light waves creates opportunities in terms of security, 

bandwidth, and speed of networks. At this moment, seven target markets have been identified and in 

general, the venture is focusing on four of them (Office, Hospitality, Transportation, and Consumer). 

The product has already been commercialized, however, the venture is striving to scale up the sales. 

Specifically, the Trulifi venture wants to improve the value propositions and specify them based on 

the individual markets. This is an ongoing process and various product versions have been introduced 

that vary in terms of design, performance, and other specifications. Signify utilizes (potential) 

customers and users during this process to better understand them. However, with the involvement 

of these external parties, many managerial questions arise. For instance: which customer should be 

involved? For what purpose? How should this be organized? Research in customer involvement can 

provide answers to those types of questions.  

1.3 Research problem 
As stated, companies such as Signify who choose to include customers in their innovation processes 

must consider numerous decision-making areas. These areas can be viewed as dimensions of 

customer involvement. Managers face choices such as the type of customer they wish to involve, the 

purpose, the locus, the duration, and the intensity of involvement for instance (Alam, 2002; Frow et 

al., 2015; Laage-hellman & Lind, 2012). As these dimensions are related to each other, they should not 

be regarded as individual stand-alone areas, but in conjunction with each other. Two central elements 

that highly influence other dimensions of customer involvement are the purpose and the locus. The 

purpose represents the goal of involvement and the locus represents the place in the firm’s innovation 

process where the involvement occurs (Roser et al., 2013) and in this research specifically: the NPD 

phase(s) where customers are involved. The purpose is often described as the starting point of the 

managerial areas, from which the appropriate NPD phase is determined (Fang et al., 2008). Therefore, 

two central elements in this research are the different purposes that firms may have to link with 

customers and the phase in the firm’s NPD process where this takes place.  

Furthermore, as the literature is rich in best practices for NPD, academics also study how firms can 

effectively utilize their customers when developing new products. One approach is that of defining 

Critical Success Factors (CSFs). The existing literature provides plenty of studies on success factors of 

customer involvement in various contexts (Ehlen et al., 2017; Elfving, 2009; Kumar et al., 2014; Reay 

& Seddighi, 2012). However, current academic research does not offer a systematic overview of 

success factors for different purposes in different NPD phases. As it is evident that the success factors 

of customer involvement differ with the purpose and the NPD phase, such a systematic overview 

might be useful for firms and academics. The CSFs can often be defined in terms of one or more 

dimensions of customer involvement. For instance, ‘areas where customers feel comfortable and 

encouraged to share ideas’ is critical when firms collaborate with customers or users in the NPD 

process (Desouza et al., 2008; Kristensson et al., 2008; Nambisan, 2002). An arena where customers 

and users feel comfortable, can for instance be created by using a certain method and platform, and 

by maintaining a certain level of intimacy during the interaction.  

In conclusion, the purpose, the CSFs, and the NPD-phase of customer involvement are the three 

central elements in this research. In the next section, the research questions will be presented.   
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1.4 Research questions, goals and methods 
As concluded in the previous section, this study will primarily investigate how Signify can successfully 

involve their customers in each NPD phase for various purposes. Therefore, the central research 

question is formulated as follows: 

RQ: How can the Trulifi venture successfully involve customers for different purposes during different 

NPD-phases? 

However, to answer this research question, other sub-research questions need to be addressed first. 

Table 5 introduces the sub-research questions along with the individual research goals and the 

methods used to answer them, which are further explained in the section below the table.  

Table 5: Research questions, goals and method 

Sub-research question Goal Method 

SQ1: What decision-making areas need 
to be considered when firms involve 
their customers during NPD? 

- To understand the 
dimensions and to provide 
a holistic overview of 
customer involvement 

- Literature study 
 

SQ2: For what purposes can customers 
be involved in the different NPD phases 
and what Critical Success Factors 
determine the success? 

- To understand how firms 
organize customer 
involvement from a 
purpose and locus 
perspective 

- To determine the factors 
that contribute to the 
success of customer 
involvement for certain 
purposes during certain 
NPD-phases 

- Literature study 
 

SQ3: What are the current practices of 
the venture regarding the purposes and 
CSFs of customer involvement in 
different NPD phases? 

- To shed light on how the 
firm currently involves its 
customers and what 
factors play an important 
role. 

- Case studies 
(interviews; 
participatory and 
direct 
observations; 
internal 
documents) 

 

The main purpose of this study is to understand how Signify’s venture can successfully involve 

customers during the development of its new product Trulifi. To fulfil this purpose, the following goals 

of the sub-research questions must be fulfilled first. In the first place, the goal of SQ1 is to understand 

the various dimensions of customer involvement. By discussing the dimensions, which are essentially 

the decision-marking areas that firms face when they wish to collaborate with customers, the study 

offers a holistic overview of customer involvement and its characteristics. In the second place, the goal 

of SQ2 is twofold. On the one hand, the goal is to understand, for each NPD-phase and different 

purposes, how firms organize customer involvement. On the other hand, the goal is to identify factors 

that can contribute to the successful realization of the purposes during the different phases. The 

method for these first two sub-research questions revolves around a literature study, which is based 

on the steps offered by Wohlin (2014). In the third place, the goal of SQ3 is to understand how the 

venture organizes customer involvement in terms of the purpose and CSFs. In contrast to the 
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secondary research used for SQ1 and SQ2, primary research will be conducted to answer SQ3. More 

specifically, an embedded case study will be performed to develop insights from the venture under 

investigation. The case study consists of desk research, interviews, and some participatory research. 

The venture is currently most mature in the Hospitality, Office, and Industry market (e.g. in terms of 

sales and interaction with customers and users). Thus, the cases will be based on those three different 

markets. By evaluating and integrating the answers from these sub-research questions, an answer will 

be formulated to the central research question, in the form of recommendations for the venture 

regarding how to improve customer involvement regarding the development of their new product.  

Hence, the study will contribute to theory and practice in the following matter. Firstly, theoretical 

contributions can be made by providing an overview of the interrelations of the dimensions of 

customer involvement. Secondly, the existing literature also lacks a systematic overview of the factors 

that drive the success of customer involvement in the individual NPD phases. Thirdly, in terms of 

managerial implications, this research will provide theory-informed recommendations to the venture 

and will offer guidance to firms pursuing customer involvement in a similar context as Signify’s venture 

Trulifi.  

As a final note on this first chapter, the table below on the next page provides an outline of the study.  
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Table 6: Outline of the research 

Chapter Contents 

Chapter 1 
Introduction 

In the first chapter, the research is introduced by presenting the 
project’s topic and problem context, the research problem, the 
research questions a brief introduction to the methodology and 
research contributions. 

Chapter 2 
Methodology 

The second chapter offers a detailed description of the thesis’ 
methodology. In the first section of this chapter, the method 
regarding the theoretical analysis is explained. The second part of this 
chapter presents the empirical methodology by introducing the 
embedded case study and by explaining the methods of data 
collection and analysis. Also, this chapter evaluates the quality of the 
research. 

Chapter 3 
Theory 

The third chapter presents the results of the theoretical research. The 
first section discusses the dimensions of customer involvement, 
offering an answer to SQ1. Then, for various NPD phases, the second 
section discusses the purposes a firm might have to involve 
customers and what CSFs are important for these purposes. This 
provides an answer to SQ2. 

Chapter 4 
Empirical 
Research 

The fourth chapter discusses the results of the empirical analysis. The 
NPD process of the venture and the purposes of customer 
involvement will be discussed. Also, this chapter investigates how the 
venture aims at realizing the CSFs that are important for the 
purposes. 

Chapter 5 
Discussion 

The fifth chapter explains both the theoretical and the managerial 
implications, that stem from an integration of the theoretical and 
empirical analysis. 

Chapter 6 
Conclusion and 

Limitations 

The sixth and final chapter of this research provides answers to the 
research questions by evaluating and concluding the results. Finally, 
the limitations and suggestions for future research are discussed. 
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2 Methodology 

In this second chapter, the methods used for answering the research questions are explained in detail. 

The first part discusses the methodology for the theoretical research and the second part of this 

chapter explains the methodology for the empirical research. 

2.1 Theoretical research 
To retrieve research-based insights from the literature, theoretical research is conducted. The goal of 

the theoretical research is threefold. Firstly, it aims at understanding the various decision-making 

areas firms need to address when they decide to link with customers in their innovation processes. By 

understanding these dimensions, a holistic view of customer involvement is provided. Secondly, the 

literature research uncovers the purposes for involving customers in the various phases of during NPD. 

Thirdly, the research aims to discover the different factors that play an important role in successful 

customer involvement for these purposes during the different phases.  

2.1.1 Design of the theoretical research 
This theoretical research is based on the guidelines offered by Wohlin (2014), who formulates a 

systemic snowballing procedure for systematic literature studies. Figure 2 provides an overview of the 

executed steps during the theoretical research and will now be explained in detail.  

Defining 
inclusion/
exclusion 
criteria

 

Developing 
tentative start 

set using 
search terms, 
based on title 
and abstract

Selection final 
start set based 
on full article

Reviewing 
reference list 
for potential 

new candidates

Select papers 
for final 

analysis based 
on full article

Repeat 
previous step 
until no new 

relevant 
articles are 

found
 

Figure 2: Executed steps for the theoretical research answering SQ1 and SQ2 

Firstly, inclusion and exclusion criteria are defined which can be found in Table 7. Only English, peer-

reviewed journal articles are considered for this literature research. There is an extensive body of 

literature discussing customer involvement, however, only articles are included which discuss either 

of the following topics: the dimensions of customer involvement, the purposes of customer 

involvement during individual phases, and the factors that are crucial for these purposes of customer 

involvement.   

Secondly, Google Scholar and ProQuest are searched for a tentative start set of paper. For this initial 

search, several search terms are used which can be found in Table 8. For SQ1, term types I and II are 

used and for SQ2, term types I, II, and III are used. The selection of this tentative set is based on the 

title and the abstract of the paper. Thirdly, the papers of the tentative set are fully examined in order 

to decide whether they should be included in the final analysis. Fourthly, backward snowballing is 

executed. The reference list of the papers, in the final analysis, are candidates for further inclusion 

and are screened by title and abstract. The paper is read in full in order to make a definitive decision 

as to include the candidate paper in the final analysis. This final step is repeated until no new relevant 

articles are found.  

Now that the theoretical research is explained, the next section will discuss the empirical 

methodology. 

 

 

 



 

7 
 

Table 7: Databases and inclusion/exclusion criteria used for the theoretical research answering SQ1 and SQ 

Databases Inclusion Exclusion 

ProQuest Peer-reviewed journal articles  Articles not discussing the 
defined topics 

Google Scholar Documents written in English  

 Relevant topic  

 

Table 8: Overview of search terms used for the theoretical research answering SQ1 and SQ2 

Term type I 
SQ1; SQ2 

Term type II 
SQ1; SQ2 

Term type III 
SQ2 

Customer involvement New product development Critical Success Factors 

Customer participation NPD Success Factors 

Co-creation Product development  

Customer co-creation   

User involvement   

User participation   

Collaborative   

 

2.2 Empirical Research: a single embedded case study approach  
In this section, the methodology for the empirical research, used for answering SQ3, is discussed. More 

specifically, the case study is introduced and the methods for data collection and analysis are 

presented. The section ends with a reflection on the research quality.  

2.2.1 Introduction 
This explorative study aims at understanding how the firm involves (potential) customers and users 

and what CSFs play a role in this. As the goal is to understand how an organization operates, a 

qualitative research approach is appropriate (Aken et al., 2012). A case study is performed as this 

research investigates a contemporary phenomenon in depth within its real-world context; the 

boundaries between the phenomenon and the context are unclear, and multiple sources of evidence 

are used (Yin, 2017). More specifically, a single embedded case study is performed. Within the single 

case (customer involvement in the Trulifi venture), embedded sub-units are analysed (customer 

involvement in three specific segments within the Trulifi venture). The single case and sub-units are 

introduced below by presenting the venture, the product, and the team.  

2.2.2 Trulifi Venture 
In early 2017, Philips Lightning (later Signify) acquired Luciom, a small French company specialized in 

visible light communication. In early 2018, Signify launched its first Li-Fi product and at the beginning 

of 2019, Signify acquired a second Li-Fi company: Firefly, with offices in Germany and San Diego. Trulifi 

is now one of the global ventures within Signify and has defined seven target segments: Office, 

Industry, Hospitality, Public, Aerospace & Transportation, AR/VR devices, and Consumer. The sub-

units of this embedded single case study are the Office, Hospitality, and Industry segments. These 

three segments are relevant for the case study as the value propositions in these segments are most 

mature. Evidently, in Office, Hospitality, and Industry, most customer interaction has taken place, 

making them more suitable for this research than other segments.  

Each segment has different applications and value propositions and therefore, multiple Trulifi systems 

exist. For instance, the 6002 system (6002.1 or 6002.2) is used in Hospitality and Office and the 6013 
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system in Industry. Furthermore, a system itself can differentiate in terms of system configuration, 

powering, and the type of mounting for example. The section introduces the 6002 (Figure 3) and the 

6013 system (Figure 4).

Using Li-Fi, a two-way, high-speed wireless technology, Trulifi uses light waves to set up a data 

connection in a secure way. The basic idea of Trulifi is the following. A transceiver, which has an 

ethernet connection, is mounted to the ceiling or a range of Signify’s luminaire. The transceiver 

transmits data via infrared to a USB access key, which is connected to a laptop. The USB access key 

receives and sends the data back to the transmitter, creating a two-way broadband internet 

connection. A picture of the transceiver, the access key, and the modem is given below. 

 

Figure 3: 6002 USB-C access key, 6002 Modem 6002 and IR/IR transceiver 

The coverage area of the 6002 is a sphere of which the radius depends on the distance between the 

transceiver and the USB key. The 6013 system (Figure 4), which is used in Industry, generally uses Li-

Fi technology in the same way but is a point-to-point solution. Hence, the 6013 system can cover 

longer distances and, therefore, more suitable for Industry applications such as in factory plants or 

warehouses for example. 

 

Figure 4: 6013 point-to-point system 

The three core benefits of Trulifi in all the segments are: 

• Security. Unlike radio, light cannot pass walls and therefore data stays in the room. 

• Reliability. The coverage area of light can be calculated accurately. This allows prediction of 

the Li-Fi performance under all circumstances. Propagation of radio waves is very difficult to 

predict, making Wi-Fi planning a bit of guesswork 

• Speed. Huge amounts of spectrum allow for very fast data rates 

The value propositions of the Office, Hospitality, and Industry segment are given in Appendix C. 

The venture consists of approximately 50 employees (the organization charts can be found in 

Appendix D). On the one hand, the Go-To-Market team (Chart A in Appendix D) is responsible for 

bringing Trulifi to the targeted segments. The Go-To-Market team of the three segments consists of 

segment leaders (one for Hospitality & Office and one for Industry), business development managers 
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(one for all three segments, one for Hospitality and two for Industry). On the other hand (Chart B), the 

innovation team is responsible for developing Trulifi. The innovation team consists – generally 

speaking – of product managers, project managers, and the development team.  

This case study focuses on the Go-To-Market team, as will be further explained in section 2.2.3 on 

data collection. In the table below, the role, segment, and name of the managers are listed.  

Table 9: Interviewed managers 

Manager  Role Segments Name 

A Segment leader  Office & Hospitality EH 

B Segment leader  Industry DS 

C BDM markets Office, Hospitality & Industry MH 

D BDM Industry OJ 

E BDM Industry VZ 

F BDM Hospitality  KB 

G PM Office, Hospitality & Industry RF 
BDM = Business development manager; PM = Product Manager 

2.2.3 Data Collection 
During a period of 6 months, data is collected through interviews, direct and participant observations, 

and internal documents. These three types of data collection methods are described in more detail 

below.  

2.2.3.1 Interviews 

The main data collection method for the empirical research is the conduction of unstructured and 

semi-structured interviews. Two unstructured interviews are conducted in an early stage and aim at 

collecting knowledge on how the venture operates: the various functions and dependencies in the 

organization for example. For this, a product manager and a business development manager who work 

in all the seven segments are interviewed. However, most of the interviews are semi-structured. Semi-

structured interviews contain specific questions and topics but still leave room open for flexibility and 

discussion during the interviews (Aken et al., 2012). Moreover, semi-structured interviews are useful 

as the researcher aims to understand what the interviewee considers relevant regarding a wide-

ranging problem (Blumberg et al., 2011). The semi-structured interviews are conducted with the Go-

To-Market team (segment leaders and business development managers) and the product manager of 

the three segments. Those are the managers of the venture that interact with (potential) customers. 

Besides the semi-structured interviews, two unstructured interviews are conducted to create an 

overview of how the venture operates. An overview of the interviews can be found in Appendix F. The 

number of semi-structured interviews that are required for this research cannot be predetermined. 

However, no additional interviews are planned when theoretical saturation is reached. Theoretical 

saturation is reached when additional data leads to minimal incremental learning (Glaser & Strauss, 

1967). To strengthen the reliability of the study, an interview protocol is developed for the semi-

structured interviews which can be found in Appendix A. The protocol is partly based on the Interview 

Protocol Refinement Framework by Castillo-Montoya (2016). Firstly, the questions in the interviews 

are aligned with the research questions. Secondly, the formulated questions in the interviews differ 

from the exact research questions to construct an inquiry-based conversation. Thirdly, the interview 

protocol is pilot tested to try out the research instrument.  

2.2.3.2 Direct and participant observation 

As the researcher is employed by the firm during the research, opportunities for observation are 

created as a second method of data collection. On the one hand, internal meetings and meetings with 
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customers are attended. An overview of these events of direct observation can be found in Appendix 

E. On the other hand, three meetings take place in which the researcher collects information on IT-

trends and issues, together with a colleague. An overview of these events of participant observation 

can be found in Appendix G.  

2.2.3.3 Documentation 

The fourth and final method of data collection is the gathering of documents of the firm in the form 

of company presentations, e-mails, and news articles. Especially presentations are useful, containing 

a lot of information about the product, insights from customers, value propositions, and use cases.  

2.2.4 Data Analysis 
The analytical strategy is a combination of the template approach and the grounded theory approach. 

On the one hand, the template approach is useful as this research is theory-driven: the empirical data 

is collected based on theoretical insights. On the other hand, the grounded theory approach is 

appropriate to explore new purposes and CSFs of customer involvement. In this study, a crucial part 

of the analysis is the coding of the data, which is an exploratory problem-solving technique (Saldaña, 

2013). Labelling and categorizing fragments of texts, coding enables the researcher to organize and 

group pieces of data that share the same theme or idea (Blumberg et al., 2011). The interviews are 

recorded and transcribed before they can be coded. The codes follow an hierarchal structure. In this 

way, texts can be analysed on various levels of specificity (Symon & Cassell, 2012). The codes aim at 

identifying either of the following information: 

• Purposes of customer involvement 

• NPD phases 

• CSFs of customer involvement 

The codes are constructed based on theoretical insights (template approach). For data that does not 

fit the preconstructed codes, new codes are developed (grounded theory approach). Coding is rarely 

performed flawless in one time (Saldaña, 2013), so the codes are revised several times as part of an 

iterative process.  

2.2.5 Reflection on the quality of the research 
This section reflects on the quality of the research. The controllability, reliability, and validity regarding 

this research are explained, as they are the most important research-oriented quality criteria (Aken et 

al., 2012; Yin, 2017). 

The first criterion is controllability and is achieved by revealing how exactly a study is executed (Aken 

et al., 2012). This study enhances controllability by providing an elaborate description of the 

methodology.  

The second major criterion is reliability. The results of a study are considered reliable when the 

research process, repeated by another researcher, produces the same results (Aken et al., 2012; Yin, 

2017). This research pursues reliability in terms of the researcher, research instruments, and the 

circumstances of the research. These three ways of achieving reliability are discussed below. Firstly, 

this study strives for researcher independence by standardization. In 8 of the 10 interviews, the same 

type of questions will be asked, which can be found in Appendix A. Furthermore, the procedure of 

data analysis (Section 2.2.4) also contributes to the standardization of the research.  Secondly, as 

mentioned in section 2.2.3 on data collection, multiple sources of data will be used to achieve 

triangulation. Through triangulation, the combination of the different research instruments 

complements and corrects the biases and specific shortcomings of the individual instruments (Aken 

et al., 2012). Thirdly, a potential threat to reliability is the differences in circumstances in which 
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measurements are executed (Aken et al., 2012). The researcher is employed by the firm for seven 

months. However, the researcher is, due to the Covid-19 pandemic, only physically present at the 

company for the first five weeks. This partly limits the researcher to experiences a multitude of 

circumstances and is, therefore, less able to recognize unique and common circumstances.  

The third requirement is validity which can be categorized into construct validity, internal validity, and 

external validity (Aken et al., 2012; Yin, 2017). Firstly, construct validity refers to the extent to which 

an instrument measures the concept it intends to measure (Aken et al., 2012). In this research, the 

use of multiple sources of evidence (triangulation) is a tactic used to increase construct validity. If for 

instance, the use of direct observation, participative observation, and documentation is unable to 

cover all the aspects of customer involvement in this research, this lack of construct validity can be 

compensated by the use of interviews. Secondly, research results are internally valid when the 

conclusions on relationships are justified. This study improves internal validity by systematic analysis 

of the collected data (section 2.2.4.) (Aken et al., 2012). Thirdly, external validity refers to the 

generalizability of the research and conclusions to other organizations, countries, or situations (Aken 

et al., 2012). As this research solves a problem in a specific context, the generalizability is relatively 

low but has also no high priority. However, there may be organizations that have similar characteristics 

to Signify’s Trulifi Venture. 

2.3 Concluding remarks on Chapter 2  
In this second chapter, the methodology for answering the theoretical research questions (SQ1 and 

SQ2) and the empirical research questions (SQ3) are given. More specifically, the steps for executing 

the literature study are discussed, the embedded case study is introduced, the methods for data 

collection and analysis are described. The chapters ends with a reflection on the research quality. The 

next chapter, Theory, presents the results of the literature study.   

  



 
 

12 
 

Signify Classified - Internal Signify Classified - Internal 

3 Theory 

This chapter will provide answers to the first two sub-research questions by discussing the findings 

from the literature study. The first section introduces the decision-making areas that firms face when 

they decide to involve customers in their NPD activities. First, each dimension is explained separately 

and thereafter the relations between the individual dimensions will be discussed. The second part of 

the chapter will explore the different purposes and CSFs of customer involvement that are relevant in 

the individual NPD phases. The findings of the second section will be combined in a final framework 

(Table 23).  

3.1 Dimensions of customer involvement 
As mentioned, this section will first explain various dimensions of customer involvement. These 

dimensions reflect the key questions companies and their managers face when they implement 

customer involvement (Roser et al., 2013). This section will first discuss the dimensions individually. 

This will be done by explaining the meaning of the dimensions and by introducing different options 

firms may have regarding the dimension. Subsequently, the interrelations of the dimensions are 

explained and illustrated in a model.  

3.1.1 Individual dimensions 
Table 10 summarizes the results of the theoretical synthesis that has been performed. Numerous 

studies discuss characteristics of customer involvement and the choices that firms and their managers 

need to make when they want to link with customers during NPD processes. This is done in many 

different contexts by various researchers. The theoretical research has resulted in a set of seven 

dimensions. As can be seen in the table, some dimensions are discussed more frequently by 

researchers than other dimensions and some of the authors mention more dimensions than other 

authors. In the section after Table 10, each of the seven dimensions will be discussed individually. 

Table 10: Dimensions of customer involvement and the corresponding authors 

Dimensions Authors 

Purpose (Alam, 2002; Frow et al., 2015; Laage-Hellman et al., 2014; Laage-
hellman & Lind, 2012; Roser et al., 2013) 

Locus (Alam, 2002; Brockhoff, 2003; Fang et al., 2008; Hoyer et al., 2010; 
Kaulio, 1998; Laage-Hellman et al., 2014; Laage-hellman & Lind, 
2012; Melander, 2019; Roser et al., 2013) 

Actors (Frow et al., 2015; Kristensson et al., 2004; Laage-Hellman et al., 
2014; Roberts & Darler, 2017; Roser et al., 2013; Willoughby, 2017) 

Roles (Bettencourt, 1997; Cui & Wu, 2016, 2017; Pini, 2009) 

Method & Platform (Alam, 2002; Frow et al., 2015; Kaulio, 1998; Roberts & Darler, 
2017) 

Intimacy level (Alam, 2002; Brockhoff, 2003; Fang et al., 2008; Frow et al., 2015; 
Hoyer et al., 2010; Kaulio, 1998; Laage-hellman & Lind, 2012; 
Melander, 2019; Roser et al., 2013) 

Duration (Laage-hellman & Lind, 2012; Roser et al., 2013)  
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1. Purpose 

Managerial issue For what goal do we involve customers? 

Authors (Alam, 2002; Frow et al., 2015; Laage-Hellman et al., 2014; Laage-hellman & 
Lind, 2012; Roser et al., 2013) 

 

The first dimension, the purpose of involvement, is a central aspect (Laage-hellman & Lind, 2012). 

Academic research provides essentially two categories of purposes. On the one hand, purposes are 

described in relation to positive outcomes of customer involvement regarding a completed NPD 

project. For instance, reduced cycle time, user education, superior services, strong long term 

relationships, reduced development costs, and the creation of a technologically diverse portfolio are 

identified as motives for customer involvement. (Alam, 2002; Laage-Hellman et al., 2014; Roser et al., 

2013). Other academics, on the other hand, conceptualize the purpose for customer involvement as 

a specific goal of the involvement itself, such as creating product awareness, screening of product 

ideas, and obtaining technical input from customers (Alam, 2002; Hoyer et al., 2010; Rasool et al., 

2017). Those types of purposes are more related to the NPD-phase in which the customer involvement 

takes place which in this research is, as mentioned earlier, denoted by the locus of involvement. The 

locus will be discussed below.  

2. Locus 

Managerial issue In what NPD-phase do we involve customers? 

Authors (Alam, 2002; Brockhoff, 2003; Fang et al., 2008; Hoyer et al., 2010; Kaulio, 
1998; Laage-Hellman et al., 2014; Laage-hellman & Lind, 2012; Melander, 
2019; Roser et al., 2013) 

 

The second dimension concerns the locus of involvement. The locus refers to decisions that need to 

be made regarding the phase(s) in which the customer participates. In Kaulio’s framework on methods 

of customer involvement with the associated customer roles and NPD phases (1998), this aspect is 

represented by the longitudinal dimension which is defined as the points of interaction between the 

firm and customer. Furthermore, as some authors find that customers should be involved throughout 

the entire development process (Brockhoff, 2003; Carbonell et al., 2009; Hoyer et al., 2010), other 

academics argue that they should be left out in certain stages. For instance, Gruner and Homburg 

(2000) find that customer interaction only enhances product success in the early stages (idea 

generation and product concept development) and late stages (prototype testing and market launch), 

whereas interaction during the medium stages (project definition and engineering) does not impact 

performance. This difference in insights during the middle phases could be explained by the 

radicalness of the product (Laage-Hellman et al., 2014) and whether the involvement takes place in a 

B2C or B2B environment (Nambisan, 2002). Besides the purposes and locus of involvement, firms 

should also select certain customers to collaborate with during NPD processes, which brings us to the 

next dimension.  

3. Actors 

Managerial issue Which customers do we involve? 

Authors (Frow et al., 2015; Kristensson et al., 2004; Laage-Hellman et al., 2014; Roberts 
& Darler, 2017; Roser et al., 2013; Willoughby, 2017) 

 

Thirdly, usually, a firm cannot involve all its customers and should therefore decide whom to involve. 

Therefore, another dimension is related to the actors. For instance, Von Hippel’s Lead Users (1986) is 
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a type of actor that shows strong present needs that will become general in the marketplace months 

or years later. For a firm pursuing user involvement to identify needs in a market characterized by a 

wide range of people, it is relevant to involve a heterogeneous group of (potential) users (Kristensson 

et al., 2008). When involving a group of customers, firms need also to decide how many they want to 

involve. Also, it needs to be clear how the customers relate to each other to avoid conflicts (Laage-

hellman & Lind, 2012). When the customers are selected by the innovating company, the firm should 

also consider the various roles a customer can play. These different roles are discussed below. 

4. Roles 

Managerial issue What roles should the customers play? 

Authors (Bettencourt, 1997; Cui & Wu, 2016, 2017; Pini, 2009) 

 

A fourth dimension is represented by the various roles that customers can play during the 

development of new products. In Nambisan’s research on virtual customer communities (2002), he 

differentiates between customers as a resource, customers as a co-creator, and customers as a user. 

Customers as a resource are a source of ideas during the ideation phase, customers as co-creator 

participate in design and development activities and finally, customers as users participate in product 

testing and provide product support (Nambisan, 2002). Another example of customer roles is provided 

by Bettencourt (1997), who states that the customer can play a role as promotor, as human resource, 

and as organizational consultant. Finally, the lateral dimension from Kaulio (1998) also relates to what 

role customers have when they interact with the firm and is described by the categories of ‘design for’ 

‘design with’ and ‘design by’. The fifth dimension represents the methods & platforms that are utilized 

during the involvement of customers.  

5. Method & Platform 

Managerial issue What methods and platforms should we use when involving customers? 

Authors (Alam, 2002; Frow et al., 2015; Kaulio, 1998; Roberts & Darler, 2017) 

 

When a company decides to involve customers during innovation processes, the firm should also 

decide on the method or technique that will be used for this particular involvement. A firm utilizing 

customers for the initiation of new product ideas can do this by organizing focus groups, interviews, 

brainstorms, and phone calls for instance (Alam, 2002). According to Kaulio (1998), these specific types 

of techniques are merely focused on the direct elicitation of customer data. Other methods entail 

interaction throughout various NPD phases (or even the entire innovation process) such as the lead 

user method, consumer idealized design, or participatory ergonomics (Kaulio, 1998). Besides, a certain 

method or activity requires a platform that enables interaction. Platforms “enable actors to share their 

resources and adapt their processes to each other” (Frow et al., 2015, p. 472). Customers initiating 

new product ideas through an interview can be done in an offline setting (face to face) but also in a 

digital setting (Frow et al., 2015). The next dimension, the level of intimacy, is described below.  

6. Level of intimacy 

Managerial issue How intimate should the relation with the customer be? 

Authors (Alam, 2002; Brockhoff, 2003; Fang et al., 2008; Frow et al., 2015; Hoyer et al., 
2010; Kaulio, 1998; Laage-hellman & Lind, 2012; Melander, 2019; Roser et al., 
2013) 

 

Moreover, firms should decide how deeply they want their customer involved in their innovation 

processes. This can be defined as the level of intimacy between the firm and the customer. According 
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to Roser, DeFillippi, and Samson (2013) the level of intimacy relates to the frequency and intensity of 

the involvement. Alam (2002) describes the intensity of customer involvement on a four-level 

continuum: passive acquisition of input, information and feedback on specific issues, extensive 

consultation with users, and representation. Frow et al. (2015) on the other hand, explain the intensity 

of interactions by differentiating between cognitive, emotional, and behavioural engagement. The 

seventh and final dimension is discussed below.  

7. Duration 

Managerial issue For what period of time should we involve customers? 

Authors Laage-hellman and Lind 2012; Roser et al. 2013) 

 

Finally, customer involvement varies in terms of duration and this can be regarded as the final 

dimension. According to Laage-hellman and Lind (2012), the duration is important in three aspects: 

the duration of the NPD project, the duration of the relationship between firm and customer, and the 

duration of the involvement itself.  

3.1.1.1 Concluding remarks on the individual dimensions 

The section above has introduced the 7 dimensions individually. However, the findings in the literature 

suggest that the dimensions are not stand-alone areas that all need to be addressed separately. In 

fact, literature suggests that the dimensions are often highly related. However, academic research 

does not provide an overview that explicitly explains these interrelations. To this end, the next section 

attempts this by providing a model and by discussing some of the most evident relations between the 

dimensions. 

3.1.2 Interrelations of the dimensions 
Firstly, in the existing literature, the purpose of involvement is often described as a starting point 

(Alam, 2002; Frow et al., 2015), driving other aspects of involvement. For instance, when the firm’s 

motivation for linking with a customer is to access certain resources (Frow et al., 2015), a certain type 

of customer should be approached who possess these particular resources. Secondly, research implies 

that the locus of involvement is a rather central dimension as well, determining other aspects. For 

example, Willoughby (2017) argues that the appropriateness of different elements of co-creation 

(actors, type, setting) depends on the stages of the product life cycle. Moreover, Roser et al. (2013) 

and Alam (2002) both found that intimacy varies with the locus of involvement. Also, in the various 

NPD phases, customers play different roles. For example, most of the customer roles identified by 

Coviello and Joseph (2012) are categorized according to the NPD-phase. Hence, one could state the 

purpose and locus are the most central elements, where the purpose of involvement is the starting 

point. The combination of those two influences the other elements of customer involvement. This can 

be seen in the model Figure 5, where the purpose and locus are placed centrally. An arrow is pointing 

from the purpose to the locus, and from the box consisting of both the purpose and locus arrows are 

pointing to the other five dimensions. Besides the relation of the purpose and locus with the other 

five dimensions (role, type, method, duration, and method & platform), it can be argued that these 

five dimensions all influence each other as well. The most evident relation of these five is the relation 

between the type and the role of customers. For instance, von Hippel’s lead users (1986) are probably 

interesting candidates to play Nambisan’s ‘customer as resource’ role (2002) as a source of new 

product ideas. Or customers with certain technological capabilities for example are probably better 

candidates to play the role of co-creator (Nambisan, 2002) than customers who are not that 

technological capable. Another example is the relation of customer role with the level of intimacy. As 

stated, Alam (2002) formulated four levels of involvement where the lowest level of intimacy (passive 
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acquisition of input) is characterized by customers who solely provide information and the most 

intimate form of involvement is characterized by customers who join the development team. These 

levels of intimacy are highly related to two customer roles as resource and as co-creator (Nambisan, 

2002). 

These interrelations between the five dimensions are illustrated with double arrows between the 

dimensions. To keep the model uncluttered, not every double arrow is denoted between the five 

dimensions. 

 

Figure 5: Interrelation of the dimensions of customer involvement 

3.1.2.1 Concluding remarks on the relations between the dimensions 

To conclude, many relations exist among the dimensions, but existing literature is not explicit on the 

nature of those relations. This is understandable, given the fact that dimensions are also influenced 

by factors such as the market or the type of product under development (Laage-Hellman et al., 2014; 

Nambisan, 2002). Nevertheless, it is important to note that the dimensions cannot be viewed as areas 

that are addressed separately. In contrast, they should be seen in conjunction with each other. In the 

next section, the purpose and the locus will be discussed in more detail, as they are central elements 

in this research. After the discussion on the purpose and locus, the two elements will be combined by 

discussing for what purposes customers can be involved during the individual stages. Furthermore, 

the CSFs will be explained that are relevant for these specific purposes for involvement during the 

NPD-phases.  
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3.2 Purpose and Locus 
This section will discuss in more detail what is denoted as a purpose and locus in this research.  

3.2.1 Purpose 
As briefly explained in section 3.1, in the existing literature, the purpose is denoted by some authors 

as a positive outcome of customer involvement regarding NPD and by other academics defined more 

specifically and in relation to the NPD-phase in which it occurs. The latter type of purpose is more 

useful for this research as it is related to the event of customer involvement itself instead of an 

anticipated outcome of the NPD-project in general. Lynch, O’Toole, and Biemans (2016) for instance 

suggest that the rationale for involving customers in NPD is related to the nature of the contribution: 

“for instance, customers may suggest ideas for new products, provide feedback on new product 

concepts, or assist in developing a prototype” (p. 168). Therefore, this study proposes an 

operationalization of the purposes in terms of the nature of the contribution. 

3.2.2 Locus 
As stated, in this research the locus refers to the phase or phases of the NPD process where the 

involvement occurs. However, an explicit NPD-process should be given in order to discuss customer 

involvement along different phases. For this research, the stages of the Agile-Stage-Gate hybrid 

approach are maintained which can be seen in Figure 6. (Cooper & Sommer, 2016). This approach is 

the result of the integration of Agile with the Stage-Gate approach. Karlstrom and Runeson (2005; 

2006) studied three large firms that built Agile methods into their Stage-Gate systems. The researchers 

found that the two models are compatible and yield several benefits. Among those advantages is that 

it builds in voice-of-customer (VoC), resulting in continuous feedback from the customer (Cooper & 

Sommer, 2016). Furthermore, the hybrid approach responds quickly to changing customer needs and 

it copes with ambiguity and uncertainty (Cooper & Sommer, 2016).   

 

Figure 6: Agile Stage-Gate approach (Cooper and Sommer 2016) 

There are more types of Stage-Gate systems. For example, other versions of the Stage-Gate model 

built in iterations and spirals to make the traditional gating process more responsive and adaptive 

(Cooper, 2014). Firms have also created faster track or lighter versions for moderate risks projects and 

small developments (Cooper, 2014). As the goal is to discuss customer involvement across various 

stages of NPD, the simpler Stage-Gate versions (with fewer gates) are less suitable for this research. 

As the above Agile-Stage-Gate hybrid approach contains the original six (including ideation) gates and 
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is characterized by continuous customer feedback, this approach is most appropriate for this research. 

During the stages of Stage-Gate, the tasks are performed and the information is gathered. Gates, on 

the other hand, are Go/Kill and investment decisions that are based on a set of deliverables and 

criteria against which the project is judged (Cooper, 2015; Cooper & Sommer, 2016). Therefore, this 

research will focus on the stages.  

3.2.3 Concluding remarks on the purpose and locus 
In the section above, the purpose and the locus have been formulated more explicit. The purpose is 

operationalized in terms of the nature of the contribution and the phases of the Agile-Stage-Gate 

hybrid approach will be maintained. The next section discusses per NPD-phase the various purposes 

companies might have to involve customers. In addition, CSFs that contribute to the success of these 

individual purposes will be given. This integration of the purpose, locus, and CSFs offer an answer to 

the third sub-research question (SQ3).  

3.3 Integration of purpose with locus and Critical Success Factors. 
In this section, every phase (Ideation; Concept; Business Case; Development; Testing; Launch) will be 

discussed in terms of the purpose for customer involvement and the factors that are important for 

these purposes.  

3.3.1 NPD phase: Ideation 
The first stage, Ideation or Discovery Stage, is by many companies handled as a formal stage in NPD 

(Cooper, 2015). Firms need many ideas with a high attraction rate to trigger the NPD process and 

therefore it is crucial (Cooper, 2015). Let’s first look at the different purposes of customer involvement 

in this stage. 

3.3.1.1 Purposes of customer involvement during Ideation 

Firms can bring in customers during Ideation for the following purposes (Table 11). 

Table 11: Purposes of customer involvement during the Ideation stage 

Purpose Authors 

Discover (latent) needs 
 

(Alam, 2002; Coviello & Joseph, 2012; Cui & 
Wu, 2016; J. H. Kim et al., 2008; Kristensson et 
al., 2008; von Hippel, 1986) 

Obtain customer 
requests/complaints/suggestions 

(Brockhoff, 2003; Coviello & Joseph, 2012; 
Kristensson et al., 2008; Öberg, 2010; Pini, 
2009) 

Generate ideas 
 

(Alam, 2002; Desouza et al., 2008; J. H. Kim et 
al., 2008; Nambisan, 2002; Öberg, 2010; Rasool 
et al., 2017) 

Screen/analyse ideas (Alam, 2002; Hoyer et al., 2010; Rasool et al., 
2017) 

 

Firstly, firms can involve customers for the sake of capturing (latent) needs. Kristensson et al. for 

instance, explain how user involvement can facilitate the recognition of different latent or 

unarticulated needs (2008). This can be very valuable for companies as latent needs are difficult to 

grasp and take time to reach consciousness as they develop slowly (Kristensson et al., 2008). 

Therefore, to identify and understand those needs, firms need to do more than merely listening to 

customers’ supposed needs through traditional market research (Kristensson et al., 2008). According 

to the authors, especially technology-based service companies can benefit from user involvement as 
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they have little face-to-face interaction with consumers who also often have limited technical 

knowledge. An example of how firms can discover needs during user involvement is by letting users 

experience difficulties (their own as well as other’s) in services. These difficulties trigger certain 

cognitions and emotions among users and consequently the users become more aware of the needs 

they have (Kristensson et al., 2008).  

Secondly, research on customer involvement argues that customers can play a crucial role in the 

generation of new product ideas. According to Witell et al. (2011) for instance, co-creating with 

customers during the idea generation stage will result in more original ideas in contrast to traditional 

market research. Öberg’s (2010) case studies exemplify how customers can generate ideas. One of 

the cases shows how a community allows customers (as well as users who are only interested in 

providing ideas) to share ideas on how a product could be reused. In this way, new ideas are generated 

while the firm only provides a platform where customers and users can use their creativity.  

Thirdly, in some instances, customers take the initiative themselves and initiate, request, or suggest 

new product ideas or complain about product characteristics. An example of this is given by Brockhoff 

(2003). According to the author, it is not uncommon for customers to complain about certain product 

characteristics. He argues that complaint management can consider this as an inexpensive and 

valuable source of ideas. Furthermore, Coviello and Joseph (2012) identify customers who made 

requests by approaching companies for new product features or by complaining about certain 

technical limitations. 

Fourthly, customers and users can also be used for screening or analysing the ideas generated by other 

customers and users. Involving customers in the early stages of the NPD funnel can lead to the task of 

screening millions of ideas (Hoyer et al., 2010). Thus, firms might find it valuable to utilize the same 

customers for the screening of ideas. Now that the four different purposes for customer involvement 

during Ideation are discussed, the next section considers the various factors that can contribute to the 

success of these purposes. 

3.3.1.2 Critical Success Factors of customer involvement during Ideation 

The Table below lists the various CSFs that firms need to address when they aim at involving customers 

for the purposes described above. After that, the factors are discussed in more detail.  

Table 12: CSFs of customer involvement during the Ideation stage 

Critical Success Factor Authors 

Selection of the appropriate (set of) customer(s)  (Coviello & Joseph, 2012; Desouza et al., 2008; 
Kristensson et al., 2008; Nambisan, 2002) 

Screening system  (Rasool et al., 2017) 

Manage customer motivation  (Hoyer et al., 2010; S. Kim et al., 2019; Kristensson 
et al., 2008; Nambisan, 2002) 

Creating natural arenas where customers feel 
comfortable/encouraged 

(Desouza et al., 2008; Kristensson et al., 2008; 
Nambisan, 2002) 

Infrastructure to capture customer knowledge (e.g. 
communication tools, platforms) 

(Desouza et al., 2008; Nambisan, 2002) 

Communication among end-users (Rasool et al., 2017; Verleye, 2015) 

 

Firstly, researchers agree that the selection of the appropriate set of customers is crucial when 

customers participate in the discovery stage. In terms of the earlier discussed dimensions, this means 

that the actor is important. To provide an example, Kristensson et al (2008) propose that a 

heterogeneous set of customers is key in successful user involvement. They argue that the potential 

users in the mobile telephony service (they performed a case study at two telecommunications service 
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companies) represent a broad spectrum of people. These different people all have different kinds of 

needs. To ensure a diversity of ideas that represent all these different people, firms should involve a 

variety of users that represent those needs. In short, heterogeneous users require heterogeneous 

solutions (Kristensson et al., 2008). This particular example of the selection of the actor refers 

specifically to the first purpose: discovering latent needs. However, it is evident that the selection of 

appropriate customers is also vital for the other three goals of customer involvement. Sticking with 

the example of involving a heterogeneous versus a homogenous group of customers: firms solely 

involving the latter for the purpose of initiating, generating, or screening product ideas, will probably 

face the risk of having unilateral product ideas.   

Secondly, as mentioned, the “wide end” of the NPD funnel becomes only wider when customers are 

involved. In Hoyer’s article on consumer co-creation (2010), the large volume of external input is 

defined as ‘information overload’ and can lead to unnecessary complexities in the innovation process. 

According to Rasool et al. (2017), firms can overcome this challenge by having a screening system for 

filtering ideas to save time and effort. In this sense, a screening system is crucial for firms that involve 

customers for the generation and the screening of product ideas. This CSF is related to the method & 

platform dimension.  

Thirdly, in a study by Kim et al. (2019) on customer input in business model innovation, the authors 

propose that “highly motivated customers will put more effort into formulating and validating their 

ideas, resulting in more elaborate and relevant (i.e., useful) input (p. 346)”. They expect that this effect 

is stronger during the initiation, ideation, and implementation stages as compared to the integration 

phase. In addition, they expect that intrinsic motivation has a stronger effect on customer input quality 

than extrinsic motivation. Taken this into account, a firm may wish to involve customers who are 

motivated by personal enjoyment or a sense of achievement (S. Kim et al., 2019). It is not explicitly 

described in the current literature, but one could argue that motivated customers are important for 

all four of the purposes during Ideation. This factor is on the one hand related to the actor: sometimes 

customers have certain motivations a priori when they participate, and customers could make a 

selection based on that. On the other hand, motivation can be managed by incentives (Roser et al., 

2013). 

Fourthly, it is more effective to understand customers and capture their knowledge in their natural 

setting in contrast to artificial areas (Nambisan, 2002). Correspondingly, Desouza et al. (2008), state 

that during idea generation, the creation of arenas where customers feel comfortable and encouraged 

to provide feedback is key to collect customer-generated ideas. This can be related to the afore-

mentioned process of increasing awareness of latent needs when users are confronted with 

difficulties of a service. Besides, one can argue that customers should also feel comfortable and 

encouraged during the generation of product ideas. In contrast, creating natural arenas for customers 

during the screening is probably less relevant, and customers who complain or request are apparently 

already comfortable and encouraged to do this. This factor can be related to the intimacy and the 

method & platform during the involvement. Customers might feel comfortable at a certain level of 

intimacy or with a certain method.  

Fifthly, a CSF is related to infrastructure at the firm. This CSF is twofold: Nambisan states the 

importance of infrastructure that captures customer knowledge (2002). Desouza et al. (2008) argue 

that firms also need to have ICTs for accessing global customers. The latter function of infrastructure 

could be necessary for customers who want to connect with the firm to request or complain about 

certain product features. Furthermore, the infrastructure could also improve the identification of 

relevant customers for discovering needs.  

Sixthly, Rasool et al. (2017) state that communication among end-users is an important characteristic 

of successful co-creation with users. According to the authors, this is specifically essential during 

(amongst others) idea generation and the screening of ideas created by other end-users.  Based on 
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Verleye (2015), they argue that firms need to create environments where users can discuss ideas, 

which enables users to better obtain conclusions as they provide feedback and recommendations to 

each other. This could be achieved with online communities but also with brainstorming groups for 

instance. In other words, firms choosing certain methods & platforms enable customers to interact 

with each other.  

On the next page, Table 13 illustrates the relations between the purposes and the CSFs: not every 

factor is relevant for each purpose. After that, the Concept stage will be discussed.  
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Table 13: Relations among the purposes and CSFs during the Ideation stage 

 CSFs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Purpose 

 
 
 

Ideation 

Selection of the 
appropriate (set of) 
customer(s)  
(Coviello & Joseph, 2012; 
Desouza et al., 2008; 
Kristensson et al., 2008; 
Nambisan, 2002) 

Screening system  
(Rasool et al., 2017) 

Manage customer 
motivation 
(Hoyer et al., 2010; S. Kim et 
al., 2019; Kristensson et al., 
2008; Nambisan, 2002) 

Creating natural arenas 
where customers feel 
comfortable/encourage
d 
(Desouza et al., 2008; Kristensson 
et al., 2008; Nambisan, 2002) 

Infrastructure to 
capture customer 
knowledge (e.g. 
communication 
tools, platforms) 
(Desouza et al., 2008; 
Nambisan, 2002) 

Communication 
among end-users 
(Rasool et al., 2017; 
Verleye, 2015) 

Discover (latent) 
needs 
(Alam, 2002; Coviello & Joseph, 
2012; Cui & Wu, 2016; J. H. Kim 
et al., 2008; Kristensson et al., 
2008; von Hippel, 1986) 

      

Obtain customer 
requests/complaints/s
uggestions (Brockhoff, 

2003; Coviello & Joseph, 2012; 
Kristensson et al., 2008; Öberg, 
2010; Pini, 2009) 

      

Generate ideas 
(Alam, 2002; Desouza et al., 
2008; J. H. Kim et al., 2008; 
Nambisan, 2002; Öberg, 2010; 
Rasool et al., 2017) 

      

Screen/analyse ideas 
(Alam, 2002; Hoyer et al., 
2010; Rasool et al., 2017) 

      

 

 CSF for is important for the purpose of customer involvement   

 CSF for is not important for the purpose of customer involvement   
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3.3.2 NPD phase: Concept 
The first official stage is Concept and this stage mainly revolves around determining the project’s 

technical and marketplace potential by performing desk research, but it also entails developing the 

product concept (Cooper, 2015; Cooper & Sommer, 2016). 

3.3.2.1 Purposes of customer involvement during Concept 

Again, let’s first look at why firms could involve customers during this stage. Table 14 first lists two 

purposes of customer involvement during the concept stage and the section below the table explains 

them.  

Table 14: Purposes of customer involvement during the Concept stage 

Purpose Author(s) 

Develop product concept (Brockhoff, 2003; Hoyer et al., 2010; Rasool et al., 
2017) 

Customer-based funding (Coviello & Joseph, 2012) 

 

Firstly, the literature suggests that customers can be used for the development of the product 

concept. In the co-creation project described by Rasool et al. (2017) for instance, the firms evaluate 

the end-users’ ideas by assessing the feasibility and its own technical capabilities. Thereafter, the firm 

uses its end-users to finalize the product concept. Also, according to Hoyer et al. (2010), firms often 

involve customers during the Concept stage. For example, to narrow down and develop the product 

concept by seeking input from lead users and through focus groups. Brockhoff (2003) confirms this 

and adds that companies use customer input during concept development by drawing on user 

prototypes.  

A second purpose for involving customers during the concept stage was identified by Coviello and 

Joseph (2012). They argue that firms develop prototypes and show this to their customers so that 

customers would commit to the concept and buy it. Thus, firms involve their customers for R&D 

funding by making early (partial) sales. The authors refer to this as customer-based funding.  

Now that the two purposes are discussed in more detail, the next section discusses the CSFs regarding 

the purposes described above.  

3.3.2.2 Critical Success Factors of customer involvement during Concept 

From the studied literature, one CSF is generated. This factor is listed in the table below and thereafter 

further explained.  

Table 15: CSFs of customer involvement during the Concept stage 

Critical Success Factor Authors 

Selection of the appropriate (set of) 
customer(s)  

(Brockhoff, 2003; Coviello & Joseph, 2012; Hoyer et al., 
2010) 

 

For firms involving their customer during this stage, it is again crucial to select a certain type of actor. 

This is evident as both research from Hoyer et al. (2010) and Brockhoff (2003) state that specifically 

lead users are relevant during concept development. Secondly, a firm under the investigation of 

Coviello and Joseph (2012) pursuing customer-based funding reviewed their customer base for a firm 

that is keen on accepting new technology. Therefore, the selection of the customer is crucial for both 

purposes of customer involvement during this stage. This is illustrated in the table below. After this, 

the third stage, Business Case, is discussed.  
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Table 16: Relations among the purposes and CSFs during the Concept stage 

  CSF 

  
Concept 

Selection of the appropriate (set of) 
customer(s)  
(Brockhoff, 2003; Coviello & Joseph, 2012; Hoyer et al., 
2010) 

 
 

Purposes 

Concept development 
(Brockhoff, 2003; Hoyer et al., 2010; 
Rasool et al., 2017) 

 

Customer-based funding 
(Coviello & Joseph, 2012) 

 

 

 CSF for is important for the purpose of customer involvement   

 CSF for is not important for the purpose of customer involvement   

 

3.3.3 NPD phase: Business Case 
The second stage clearly defines the product and verifies the attractiveness before too many resources 

are spent (Cooper, 2015). A detailed investigation is performed with key activities such as market 

research studies, competitive analysis, and a detailed financial and business analysis. Also, the value 

proposition, the product concept, and product attributes need to be clearly defined (Cooper, 2015). 

Now, let’s look at the purposes firms might have to link with customers during this stage.  

3.3.3.1 Purposes of customer involvement during Business Case 

The studied literature argues that firms can involve customers during Business Case for two different 

purposes, which are listed in the table below and explained further afterwards.  

Table 17: Purposes of customer involvement during the Business Case stage 

Purpose Author(s) 

Define the winning product (Cooper, 2015; Desouza et al., 2008; Fang et al., 
2008) 

Acquire feedback on business analysis (Alam, 2002) 

 

Firstly, during the business case stage, firms try to define the ‘winning’ product including certain 

product attributes, requirements, and high-level specifications (Cooper, 2015). Customers can be 

involved to further determine needs, wants, and preferences in order to define this winning product 

(Cooper, 2015).   

Secondly, Alam (2002) describes how customers and users can collaborate during the business analysis 

stage in new service development. The firm firstly performs economic analysis to justify the project. 

The customers are then asked to provide feedback on this analysis, specifically on the financial and 

competitor’s data and on the profitability of the concept. Now that we know why firms might 

collaborate during the business case stage, the next section examines the factors that are important 

regarding these two purposes. 

3.3.3.2 Critical Success Factors of customer involvement during Business Case 

Table 18 lists the CSFs, followed by a section that explains how these factors can contribute to the 

success of the purposes.  
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Table 18: CSFs of customer involvement during the Business case stage 

Critical Success Factor Authors 

Selection of the appropriate (set of) customer(s)  (Brockhoff, 2003; Coviello & Joseph, 2012; Hoyer et 
al., 2010) 

Manage customer motivation  (Hoyer et al., 2010; S. Kim et al., 2019; Kristensson 
et al., 2008; Nambisan, 2002) 

Creating natural arenas where customers feel 
comfortable/encouraged 

(Desouza et al., 2008; Kristensson et al., 2008; 
Nambisan, 2002) 

Infrastructure to capture customer knowledge 
(e.g. communication tools, platforms). 

(Desouza et al., 2008; Nambisan, 2002; Rasool et 
al., 2017) 

 

Although the existing literature does not explicitly propose success factors for customer involvement 

during this stage of product development, academic research does argue that needs, wants, and 

preferences are investigated again. As explained in the section on Ideation, firms involving their 

customer to discover needs should carefully select them, manage their motivation, create natural 

arenas, and have the right infrastructure in place.  

Secondly, it could also be argued that the type of actor is also important when the goal is to obtain 

feedback on the business analysis, as certain customers may be more capable to do this than others. 

The table below includes the relations between the purposes and CSFs. After this, the development 

stage is discussed.     

Table 19: Relations among the purposes and CSFs during the Business Case stage 

  CSFs 

 
 
 
 
 
 
 
 
 
 
 

Purposes 

 
 

Business 
Case 

Selection of the 
appropriate (set 
of) customer(s)  
(Brockhoff, 2003; 
Coviello & Joseph, 2012; 
Hoyer et al., 2010) 

Manage customer 
motivation  
(Hoyer et al., 2010; S. Kim 
et al., 2019; Kristensson et 
al., 2008; Nambisan, 2002) 

Creating natural 
arenas where 
customers feel 
comfortable/encou
raged 
(Desouza et al., 2008; 
Kristensson et al., 2008; 
Nambisan, 2002) 

Infrastructure to 
capture customer 
knowledge (e.g. 
communication 
tools, platforms). 
(Desouza et al., 2008; 
Nambisan, 2002; Rasool 
et al., 2017) 

Define the 
winning 
product 
(Cooper, 2015; 
Desouza et al., 
2008; Fang et al., 
2008) 

    

Feedback on 
business 
analysis  
(Alam, 2002) 

    

 

 CSF for is important for the purpose of customer involvement   

 CSF for is not important for the purpose of customer involvement   
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3.3.4 NPD phase: Development 
During the third stage, development, the technical work is done. Here, the new product is designed 

and developed in detail. Also, the production process is designed during this stage (Cooper, 2015). Let 

us look at the different purposes of customer involvement during the development stage. 

3.3.4.1 Purposes of customer involvement during Development 

Table 20 shows the different purposes which are relevant for a company involving their customers 

during the development stage. After, they are explained in more detail. 

Table 20: Purposes of customer involvement during the Development stage 

Purpose Authors 

Acquire technical input (Alam, 2002; Coviello & Joseph, 2012; Cui & Wu, 
2016; Jouny-Rivier et al., 2017; J. H. Kim et al., 
2008; Nambisan, 2002; Rasool et al., 2017) 

Jointly develop product/service  (Alam, 2002; Coviello & Joseph, 2012; Cui & Wu, 
2016; J. H. Kim et al., 2008; Nambisan, 2002; 
Öberg, 2010; Pini, 2009) 

Customer as primary contributor of product 
design 

(Cui & Wu, 2016) 

 

Firstly, customers can contribute by providing specific technical input during the development 

process. Coviello and Joseph (2012) demonstrate this with the customer role and activity of ‘technical 

advisor’. Firms that successfully involved their customers in developing innovations, approached 

several customers for technical advice or specifications. In this way, the purpose of the involvement 

is merely to obtain technical suggestions and other input.  

Secondly, another purpose for involvement is to develop a new product together with a customer and 

entails direct customer participation during the product development. How firms pursue customer 

involvement for this purpose is amongst others described by Cui and Wu’s second type of customer 

innovation: customer involvement as co-developers (2016). In this form of involvement, customers 

are part of the firms’ R&D team and closely engage and interact in joint problem-solving with other 

NPD team members (Cui & Wu, 2016). Compared to the first type of activity, the customers now share 

the product development responsibility with the company.  

Thirdly, firms involving their customers to let them make their own products is represented by the 

final purpose during the development stage. Here, the customer is the primary contributor to product 

design. This customer activity is also described by Cui and Wu (2016): ‘Customer involvement as 

innovators’. It can be regarded as the opposite of the first purpose as here the firm limits its 

contribution to providing technical support to the customer.  

In conclusion, the three different purposes of customer involvement during the development stage 

are highly related to the roles customers play and reflect how deeply involved they are. The section 

below discusses the CSFs that can be important for the purposes regarding customer involvement in 

the development stage.  

3.3.4.2 Critical Success Factors of customer involvement during Development 

The following table shows the CSFs that were derived from the theoretical analysis. 
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Table 21: CSFs of customer involvement during the Development stage 

Critical Success Factor Author(s) 

Selection of the appropriate (set of) customer(s)  (Brockhoff, 2003; Coviello & Joseph, 2012; 
Nambisan, 2002; Pini, 2009) 

Integration with internal NPD teams (Nambisan, 2002) 

 

Now, let’s look at these two factors in more detail. As in the discovery phase, it is important to select 

an appropriate set of customers during the development stage. However, the implications are 

different. In the early phase of NPD, the selection of the right customers is mainly aimed at covering 

all of the different types of needs from different types of users (Kristensson et al., 2008). During 

development, it is pivotal to involve customers which possess high levels of product or technology 

knowledge (Nambisan, 2002). Therefore firms should either invest in enhancing customers’ 

technology awareness (Nambisan, 2002) or should explore the customers’ talents and needs, and 

accordingly assess whether these match the firm’s needs (Pini, 2009).  

A second CSF was derived from (Nambisan, 2002). Given the nature of the involvement (more intense 

and frequent interactions), it is important that customers are well-integrated in the NPD-teams of the 

firms (Nambisan, 2002). As a final remark on this, both CSFs are relevant for the three purposes. 

However, as the responsibility shifts from the firm to the customer, it can be stated that the 

importance of the two CSFs increases with the three purposes (Table 22). In the next section, the 

testing stage is discussed. 

Table 22: Relations among the purposes and CSFs the during Development stage 

  CSFs 

 
 
 
 
 
 
 
 
 
 
 

Purposes 

 
 

Development 

Selection of the 
appropriate (set of) 
customer(s)  
(Brockhoff, 2003; Coviello & 
Joseph, 2012; Nambisan, 2002; 
Pini, 2009) 

Integration with 
internal NPD teams 
(Nambisan, 2002) 

Acquire technical input 
(Alam, 2002; Coviello & Joseph, 
2012; Cui & Wu, 2016; Jouny-
Rivier et al., 2017; J. H. Kim et al., 
2008; Nambisan, 2002; Rasool et 
al., 2017) 

  

Jointly developing 
product/service  
(Alam, 2002; Coviello & Joseph, 
2012; Cui & Wu, 2016; J. H. Kim et 
al., 2008; Nambisan, 2002; Öberg, 
2010; Pini, 2009) 

  

Customer as primary 
contributor of product 
design (Cui & Wu, 2016) 

  

 

 CSF for is important for the purpose of customer involvement   

 CSF for is not important for the purpose of customer involvement   
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3.3.5 NPD phase: Testing 
The fourth stage tests and validates the viability of the entire project. Not only the product itself is 

validated but also customer acceptance, the project’s economics, and customer acceptance (Cooper, 

2015). Various in-house product tests, production trials, and field trials are performed. The section 

below offers two types of purposes firms may have when they wish to involve customers during their 

NPD process. 

3.3.5.1 Purposes of customer involvement during Testing 

Findings from the theoretical analysis suggest that firms might involve customers during the testing 

stage for the following two purposes (Table 22). 

Table 23: Purposes of customer involvement during the Testing stage 

Purpose Author(s) 

Involve customers in product testing (Alam, 2002; Coviello & Joseph, 2012; Hoyer et al., 
2010; Nambisan, 2002) 

Acquire feedback on marketing plan (Alam, 2002) 

 

Now, this section examines the two purposes in more detail. The main customer activity during this 

stage is participation in product testing. For instance, as described by a firm under the investigation 

of Coviello and Joseph (2012), testing advice can come from customers who tested early product 

versions. Alam (2002) found that customers can also be involved to verify and test the marketing plan. 

When the firm develops a marketing plan, customers can contribute by providing feedback on various 

aspects of the plan, as well as suggest desired improvements (Alam, 2002). The factor that is important 

for these purposes are discussed below. 

3.3.5.2 Critical Success Factors of customer involvement during the Testing 

According to the studied literature, the following CSF is relevant for firms utilizing their customers 

during Testing (Table 24).  

Table 24: CSF of customer involvement during the Testing stage 

Critical Success Factor Authors 

Selection of the appropriate (set of) customer(s)  
 

(Coviello & Joseph, 2012; Nambisan, 2002) 

 

Similar to during the discovery and the development phase, firms should carefully select their 

customers during testing and validation of the project. More specifically, Nambisan (2002) states that 

“by involving a diverse set of customers in product testing, firms can gain a rich understanding of how 

the product would fare in a variety of user context” (p. 396). Thus, this factor is relevant for the 

purpose of involving customers in testing (Table 25). In the next section, the final stage of Launch is 

discussed concerning the purposes and CSFs of customer involvement.  
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Table 25: Relations among the purposes and CSF during the Testing stage 

  CSF 

  
Testing 

Selection of the appropriate (set of) 
customer(s)  
(Coviello & Joseph, 2012; Nambisan, 2002) 

 
 

Purposes 

Participation in product testing 
(Alam, 2002; Coviello & Joseph, 2012; Hoyer et 
al., 2010; Nambisan, 2002) 

 

Acquire feedback on marketing 
plan 
(Alam, 2002) 

 

 

 CSF for is important for the purpose of customer involvement   

 CSF for is not important for the purpose of customer involvement   

 

3.3.6 NPD phase: Launch 
The fifth and final stage involves the implementation of the marketing launch plan and the production 

plan. To provide a complete overview of how firms can use their customers in NPD, this section also 

considers the various purposes and CSFs after the product is launched in the market. The next section 

explores the different purposes of customer involvement during this final stage of the NPD process.  

3.3.6.1 Purposes of customer involvement during Launch 

The following table lists the different purposes for customer involvement in the final NPD stage. In the 

section that follows the purposes are discussed in more detail. 

Table 26: Purposes of customer involvement during the Launch stage 

Purpose Authors 

Creating product awareness (Hoyer et al., 2010) 

Sharing positive experiences (promoting) by trial (Alam, 2002; Coviello & Joseph, 2012; Hoyer et 
al., 2010; Pini, 2009; Rasool et al., 2017) 

Acquiring feedback on negative outcomes (Alam, 2002; Brockhoff, 2003; Desouza et al., 
2008; Hoyer et al., 2010; J. H. Kim et al., 2008) 

Customize/personalize products (Desouza et al., 2008) 

 

Firstly, according to Hoyer et al. (2010), when a firm releases new product information, customers can 

create a “buzz” around the new product on online consumer communities and other social media. 

This generates positive awareness and saves companies the costs of advertising and promotional 

activities (Hoyer et al., 2010). Thus, this can be very useful for firms. Furthermore, increased product 

awareness stimulates diffusion and therefore improves the likelihood of success (Hoyer et al., 2010). 

Secondly, customers can also promote the firm’s new product by trial. Trial is very valuable as the 

experiences of other consumers can be more meaningful to consumers than the information provided 

by the firm (Hoyer et al., 2010). In this way, the trial of consumers can lower the perceived risk of 

trying a new product of other potential consumers (Hoyer et al., 2010).   

Thirdly, a purpose of customer involvement during the launch stage is to acquire feedback on the 

launched product. Customers can provide the firm with reactions to early product versions and enable 

the company to modify product features before they become a serious problem (Hoyer et al., 2010). 

Desouza et al. (2008) state that this strategy is especially common among software companies, where 
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the firm distributes new software products as beta versions and customers detect bugs and provide 

feedback.  

Fourthly, some companies provide an opportunity for customers to customize products. According to 

Desouza et al. (2008), wireless companies lead in this area where they allow their customers to choose 

their own phone cover or to personalize their ringtones for example. In this way, a fourth purpose is 

to enable customers to personalize the new product. Now that the four purposes of customer 

involvement during the launch phase have been discussed in more detail, the next section offers some 

CSFs that are relevant during this stage.  

3.3.6.2 Critical Success Factors of customer involvement during Launch 

The existing literature provides some CSFs during the final stage. Again, the factors are first listed in a 

table and afterwards, they are explained further.  

Table 27: CSFs of customer involvement during the Launch stage 

Critical Success Factor Author(s) 

Infrastructure/mechanisms that capture 
customer feedback 

(Desouza et al., 2008) 

Tools that enable customers to create 
awareness 

(Hoyer et al., 2010) 

Employees who recognize the importance of 
feedback 

(Desouza et al., 2008) 

Convince customers that their opinions and 
needs are well respected  

(Pini, 2009) 

A reduction in the control of the information 
flow by the firm 

(Pini, 2009) 

Engagement with customer in other (earlier) 
NPD stages  

(Coviello & Joseph, 2012) 

 

Firstly, according to Desouza et al. (2008), companies should recognize that knowledge can be explicit 

or tacit and must therefore have the infrastructure in place that can capture the earlier mentioned 

feedback of product launches. Although one could say that this factor can be realized through the 

method or platform of involvement, it is more related to the existing infrastructure within a company. 

Secondly, regarding customers creating awareness or promoting, firms should provide venues to 

customers to share product experiences (Hoyer et al., 2010). This can be done by introducing online 

consumer communities for instance as a platform of customer involvement. 

Thirdly, the previous author also states that it is of critical importance that employees recognize the 

importance of capturing customer feedback. Besides, the employees should be flexible enough to 

persuade customer involvement (Desouza et al., 2008).   

Fourthly, Pini (2009) also discusses the role of customers in the launch phase. He argues that when 

customers function as promoters, firms must make their customers think that their opinions and 

needs are well respected.  The latter two factors from Desouza (2008) and Pini (2009) seem on the 

one hand rather obvious and should also be relevant in the earlier NPD phases. On the other hand, 

the customer-firm interaction during the launch phase might be more visible for other customers than 

during other phases. Thus, how employees behave in this interaction is perhaps in that sense most 

crucial during the launch phase.  

Fifthly, Pini (2009) also points to the fact that customers create new contents and meanings to 

products while promoting them. These contents and meanings are often not planned and managed 
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directly by the firm. Thus, to let consumers engage in brand and product dissemination, the firm is 

required to reduce its own control of the information flow (Pini, 2009). 

Sixthly, Coviello and Jospeph (2012) suggest that the customer activities identified during 

commercialization were possible because these customers also participated in other NPD phases. This 

factor can also be relevant in other NPD phases but is perhaps most relevant here as it is the final 

stage. Taking the above into account, the following table is created regarding the relations between 

the purposes and the relevant CSFs (Table 28). 
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 Table 28: Relations among the purposes and CSFs during the Launch stage 

 CSF for is important for the purpose of customer involvement   

 CSF for is not important for the purpose of customer involvement   

 

  CSFs 

  
 

Launch 

Infrastructure 
that capture 
customer 
feedback 
(Desouza et al., 
2008) 

Tools that 
enable 
customers to 
create 
awareness 
(Hoyer et al., 2010) 

Employees who 
recognize the 
importance of 
feedback 
(Desouza et al., 2008) 

Convince customers 
that their opinions 
and needs are well 
respected 
(Pini, 2009) 

Reduce control 
on info 
(Pini, 2009) 

Engagement with 
the customer in 
earlier NPD phases 
stages 
(Coviello & Joseph, 2012) 

 
 
 
 
 
 
 
 

Purposes 

Creating product 
awareness 
(Hoyer et al., 2010) 

      

Sharing positive 
experiences 
(promoting) by trial 
(Alam, 2002; Coviello & Joseph, 
2012; Hoyer et al., 2010; Pini, 
2009; Rasool et al., 2017) 

      

Acquiring feedback on 
negative outcomes 
(Alam, 2002; Brockhoff, 2003; 
Desouza et al., 2008; Hoyer et 
al., 2010; J. H. Kim et al., 2008) 

      

Customize/personalize 
products 
(Desouza et al., 2008) 
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3.3.7 Final Framework 
Now that the purposes and CSFs are given for each individual NPD phase, this section combines these 

results into a final framework (Table 29).  

Table 29: Customer involvement framework 

NPD-phase    

Ideation Purpose CSFs 

 Discover (latent) needs 
(Alam, 2002; Coviello & Joseph, 2012; Cui & Wu, 

2016; J. H. Kim et al., 2008; Kristensson et al., 

2008; von Hippel, 1986) 

Selection of the appropriate (set of) customer(s)  
(Coviello & Joseph, 2012; Desouza et al., 2008; Kristensson et al., 

2008; Nambisan, 2002) 

Obtain customer 

requests/complaints/suggestions  
(Brockhoff, 2003; Coviello & Joseph, 2012; 

Kristensson et al., 2008; Öberg, 2010; Pini, 2009) 

Screening system  
(Rasool et al., 2017) 

Generate ideas 
(Alam, 2002; Desouza et al., 2008; J. H. Kim et al., 

2008; Nambisan, 2002; Öberg, 2010; Rasool et 

al., 2017) 

Manage customer motivation  
(Hoyer et al., 2010; S. Kim et al., 2019; Kristensson et al., 2008; 

Nambisan, 2002) 

Screen/analyse ideas 
(Alam, 2002; Hoyer et al., 2010; Rasool et al., 

2017) 

Creating natural arenas where customers feel 

comfortable/encouraged 
(Desouza et al., 2008; Kristensson et al., 2008; Nambisan, 2002) 

 Infrastructure to capture customer knowledge 

(e.g. communication tools, platforms). 
(Desouza et al., 2008; Nambisan, 2002) 

 Communication among end-users 
(Rasool et al., 2017; Verleye, 2015) 

Scoping Purpose CSF 

Develop product concept 
(Brockhoff, 2003; Hoyer et al., 2010; Rasool et al., 

2017) 

Selection of the appropriate (set of) customer(s)  
(Brockhoff, 2003; Coviello & Joseph, 2012; Hoyer et al., 2010) 

 Customer-based funding 

(Coviello & Joseph, 2012) 

 

Business 

Case 

Purpose CSFs 

Define the winning product 
(Cooper, 2015; Desouza et al., 2008; Fang et al., 

2008) 

Selection of the appropriate (set of) customer(s)  
(Brockhoff, 2003; Coviello & Joseph, 2012; Hoyer et al., 2010) 

Acquire feedback on business 

analysis 
(Alam, 2002) 

Manage customer motivation 
(Hoyer et al., 2010; S. Kim et al., 2019; Kristensson et al., 2008; 

Nambisan, 2002) 

  Creating natural arenas where customers feel 

comfortable/encouraged 
(Desouza et al., 2008; Kristensson et al., 2008; Nambisan, 2002) 

  Infrastructure to capture customer knowledge 

(e.g. communication tools, platforms) 
(Desouza et al., 2008; Nambisan, 2002; Rasool et al., 2017) 

Development Purpose CSFs 

Acquire technical input  
(Alam, 2002; Coviello & Joseph, 2012; Cui & Wu, 

2016; Jouny-Rivier et al., 2017; J. H. Kim et al., 

2008; Nambisan, 2002; Rasool et al., 2017) 

Selection of the appropriate (set of) customer(s)  
(Brockhoff, 2003; Coviello & Joseph, 2012; Nambisan, 2002; Pini, 

2009) 
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Jointly develop product  
(Alam, 2002; Coviello & Joseph, 2012; Cui & Wu, 

2016; J. H. Kim et al., 2008; Nambisan, 2002; 

Öberg, 2010; Pini, 2009) 

Integration with internal NPD teams  
(Nambisan, 2002) 

Customer as primary contributor of 

product design  
(Cui & Wu, 2016) 

 

Testing & 

Validation 

Purpose CSFs 

Participation in product testing  
(Alam, 2002; Coviello & Joseph, 2012; Hoyer et 

al., 2010; Nambisan, 2002) 

Selection of the appropriate (set of) customer(s)  
(Coviello & Joseph, 2012; Nambisan, 2002) 

Acquire feedback on marketing plan 
(Alam, 2002) 

 

Launch Purpose CSFs 

Creating product awareness 
(Hoyer et al., 2010) 

Infrastructure that capture customer feedback 
(Desouza et al., 2008) 

Sharing positive experiences 

(promoting) by trial 
(Alam, 2002; Coviello & Joseph, 2012; Hoyer et 

al., 2010; Pini, 2009; Rasool et al., 2017) 

Tools that enable customers to create 

awareness 
(Hoyer et al., 2010) 

Acquire feedback on negative 

outcomes (Alam, 2002; Brockhoff, 2003; 

Desouza et al., 2008; Hoyer et al., 2010; J. H. Kim 

et al., 2008) 

Employees who recognize the importance of 

feedback 
(Desouza et al., 2008) 

Customize/personalize products 
(Desouza et al., 2008) 

Convince customers that their opinions and 

needs are well respected  
(Pini, 2009) 

 A reduction in the control of the information 

flow by the firm 
(Pini, 2009) 

 Engagement with the customer in earlier NPD 

phases stages 
(Coviello & Joseph, 2012) 

 

3.4 Concluding remarks on Chapter 3 
In this chapter, the findings of the theoretical research were presented. By explaining the various 

dimensions of customer involvement and their interrelations, an answer on SQ1 was given. Moreover, 

for each NPD phase of the Agile Stage-Gate approach (Cooper and Sommer 2016), the different 

purposes and CSFs for customer involvement were discussed. These insights offer an answer to SQ2 

and those findings were summarized in a final framework (Table 29). In Chapter 4, the results of the 

empirical research will be presented.     
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4 Empirical Research 

This chapter presents the results of the empirical research. First, the characteristics of the NPD process 

are discussed. Second, the purposes of customer involvement are discussed. Third, the venture is 

evaluated on the relevant critical success factors for those customers. Those three sections discuss 

empirical results regarding the venture, without differentiating between the segments (unless 

indicated otherwise). The fourth and fifth sections of this chapter discuss the differences between the 

three segments and the current focus of customer involvement in the segments.   

4.1 NPD process of Trulifi 
From the empirical analysis, it can be concluded that in the Trulifi venture, there is no overarching 

process with individual phases. All the interviewed managers confirm that there is no formal NPD 

process that has to be followed. Instead, the NPD of Trulifi can better be described as a continuous 

learning cycle (Figure 7). In this learning cycle, the venture: builds the product, tests it in the field with 

customers, and learns from the feedback of those customers while trying to keep the cycle as short as 

possible: 

“You can use a Proof of Concept to learn in the field, which leads to new features (…) You build a new 

version, you put it in the market, and again, you collect feedback from customers. And this cycle 

should go as fast as possible.” – Manager G 

As stated by the following manager, this cycle can be compared with the Lean Start-Up model:  

“It is a methodology (Lean Start-Up Model), we do not follow it by the book, but we do use elements 

from it” – Manager G 

 

Figure 7: The Lean Start-Up model (Ries 2011) 

In this cycle, the Go-To-Market team generally does not use formal processes and methods. The 

innovation team, that builds the product, do work with some formal methods: 

“I guess, there is not really a formal process for business development. The formal processes are 

more for product managers, project managers, and the development team.” – Manager E 

For instance, software engineers in the development team, work Agile. Besides, one BDM and the PM, 

that have experience in larger Business Units of Signify, introduce small elements of Signify’s Idea to 

Market (I2M) process. An example is the use of the maturity grid, a part of Signify’s Value Proposition 

Creation Process (VPCP). The PM and the BDM of Industry make use of a maturity grid, that indicates 

the maturity of a value proposition in terms of the opportunity, the value offer, and the business 
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rationale. An example of the application of this maturity grid in the Industry segment can be found in 

Appendix H. Thus, small parts of these formal processes are sometimes introduced, but these 

processes are not formally implemented in the venture.  

In conclusion, there is no overarching formal process with specific stages or gates. Therefore, the 

various purposes of customer involvement which will be discussed in section 4.3, are not categorized 

per NPD-phase.   

4.2 Purposes of customer involvement  
In this section, the various purposes of customer involvement are listed in Table 30, along with the 

empirical source from which the purpose is identified. After this, the purposes are explained and 

examples are given on how those purposes are organized by the venture.  

It should be noted that the purposes are not mutually exclusive, meaning that one customer 

interaction can serve multiple purposes. For instance, customers that participate in customer testing 

can also provide knowledge on their needs. 

Table 30: Purposes of customer involvement and empirical sources 

Purpose Source 

Discover (latent) needs - Interviews 2 and 4-10 

- Documented interview with co-working space 

owners and users (Appendix K) 

- The Hotel Insights Programme (Appendix L)  

- Formulated need of a customer (Appendix M) 

- Direct observation meeting 1 and 4 

Define the winning product - Interviews 2 and 4-10 

- Customer survey (Appendix N) 

Participation in product testing - Interviews 2 and 4-9 

Creating product awareness - Interviews 4-9 

- News article (Appendix O) 

- Li-FI set up at customer (Appendix P) 

Customize/personalize products - Interview 6 

 

4.2.1 Discover (latent) needs 
Based on the analysis, it can be concluded that one purpose of customer involvement of the venture 

is to identify the needs of their potential customers. This can be concluded from the interviews and 

internal documents and is discussed below. 

Firstly, according to all the interviewed managers, during meetings with (potential) customers, the 

segment leaders and BDM’s discuss the needs of those customers regarding the connectivity 

challenges they might face. During introductory meetings for instance, of which two have been 

attended by the managers often start with simply asking the customer about his or her business 

activities in terms of connectivity: 
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“I think the first step would be to discuss with the customer, their pain points. In terms of wireless 

communication solutions, so what are their pain point in connectivity? So, they might have a need 

and pain point. Sometimes you just stimulate the customer to think about his needs. (…) Sometimes a 

customer doesn’t know what he needs, and this is our role, consultative selling, you put yourself in 

the position to be a consultant, to make his eye open, to make him aware that there is a certain 

problem and to make him conscious that this is what he needs.” – Manager C 

Secondly, the interviews with co-working space users and owners, conducted by a BDM, is an example 

of involving customers for the purpose of identifying needs. The questions in those interviews aim at 

identifying the needs of owners and users of co-working spaces, but also to identify trends in this 

segment. The interviews are translated into 7 key findings, also containing implications for the 

product. A part of the internal presentation that summarizes these interviews can be found in 

Appendix K.  

Thirdly, in the Hospitality segment, a similar investigation is performed. The Hotel Insights Programme’ 

contains interviews (50 people), group discussions (10 people), and a survey (214 respondents) with 

business guests, and interviews with 12 hoteliers and 7 System Integrators and IT/Network Service 

Providers. A part of the internal presentation that summarizes these interviews can be found in 

Appendix L. 

Fourthly, in an internal presentation of Industry, the needs of customers are summarized per VP, that 

are based on meetings with customers. An example of a need for the connected machine can be found 

in Appendix M. From this, it can be concluded that the venture uses customers to identify needs.  

4.2.2 Define the winning product 
From the analysis, it can be concluded that the venture’s second purpose of customer involvement is 

to determine product attributes, requirements, and high-level specifications. Insights on this are 

translated into a technology roadmap which is communicated with the software engineers.  

Customer involvement for the purpose of defining the winning product is confirmed by all the 

interviewed managers. Besides, involvement for this purpose can also be concluded from some 

documents, which will be discussed below.  

According to the interviewed managers, they often discuss attributes, features, or requirements of 

the product with potential customers. An example of this is provided by a BDM of Industry. He explains 

how network integrators can be a potential customer or partner for Trulifi, and that discussions with 

such parties often entail topics on requirements such as protocols, network monitoring and 

management, security, and certifications. In the following quote from a BDM in Industry, he describes 

how requirements are discussed with customers and how this is translated into a product roadmap: 

“An important category of customers for us are network integrators. They already offer network 

solutions to their clients, often with Wi-Fi or 4G for instance. (…) And they know what specific 

characteristics are needed in certain applications. And soon you are talking about product 

requirements or roadmapping. And why do I differentiate between requirements and roadmapping? 

Because, for instance, proving that you can create a reliable data connection is a product 

requirement. But if later, you want to manage a whole network, you need a layer that enables you to 

centrally send updates to the entire network, and you need an alerting mechanism that tells you 

when something is blocking the line of sight. You don’t need these things today, but you will need 

them before you can scale up. And for that discussion, I involve our product manager. He translates 
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these requirements into a product roadmap and together we review this roadmap. And after that, I 

return to my customers and ask them if we understood them correctly.” – Manager D 

Another example is the aesthetic appeal of Trulifi in the Hospitality segment, which is confirmed by 

two BDM’s. In hotel rooms, the colour and the shape of the transceiver and the way it is mounted to 

the ceiling has other requirements than in offices or industrial contexts. This type of requirement is 

then discussed with the concerning customer: 

“In hotels, appearance is very important. They don’t like this black transceiver unit, hanging from a 

ceiling. They need something beautiful that fits the environment”. – Manager C 

So, product attributes, requirements, and high-level specifications are often identified during 

meetings with the customers. However, insights on this are also collected through questionnaires with 

customers, with whom the venture has installed a pilot installation. A part of the results of this survey, 

which shows feedback on possible requirements such as enterprise authentication/authorization and 

remote management & control (Appendix N).   

4.2.3 Participation in product testing 
Based on the interviews and internal documents, it can be concluded that the venture often tests 

Trulifi at the customer, by the interviewed managers referred to as pilot installations. As such, this is 

the third purpose of customer involvement. A segment leader describes the importance of testing in 

the following way:  

“So what happens is, when there is interest, we send out a test kit based on a loan agreement. Then, 

they can test with it and after a couple of weeks, when they have the results, you can have a far more 

efficient discussion on what the product should be able to do for the customer.” – Manager B 

In an interview with a BDM, he explains the process of those pilot installations hotels. Based on an 

agreement, test kits are installed at the customer. Based on these tests, which often take around three 

months, different criteria are evaluated. The number of users, the frequency of using, the motives of 

users, the profile of users, and the usability are examples of criteria that are evaluated with the 

relevant stakeholders at the customer. After the testing period, the venture also evaluates the wish 

list of the customer: certain features or requirements that the customer needs.  

Appendix P contains some evidence from internal documents regarding pilot installation. A list of pilot 

customers is depicted and an example of a pilot installation is given.  

4.2.4 Creating product awareness 
Based on the analysis, a fourth purpose of customer involvement of the venture is identified, namely 

the creation of awareness of Trulifi. This can be concluded from several interviews with the managers. 

For instance, from the interview with the segment leader of Industry: 

“We have projects which are primarily focused on creating awareness (…) Last week we were at the 

DHL innovation centre with Li-Fi. At DHL, numerous robotics companies are there as well and we can 

network with them. I think the throughput of their partners is 6 to 10 thousand a year, so it is a very 

good platform to present Li-Fi.” – Manager B 

When Trulifi is installed at a customer, the experience of this customer leads to awareness of Trulifi 

as the customer creates exposure among his network. In some instances, the firm very consciously 

aims at creating product awareness. For example, in the industry segment, a customer has put a Trulifi 

installation in its innovation centre where the company presents technological innovations in its 
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industry, creating a lot of exposure. The set up for the Li-Fi demo at the innovation centre can be found 

in Appendix Q.  

Besides physically demonstrating Trulifi installations at external locations, the venture also leverages 

customer installations in the media by publishing an article on the project with this customer. An 

example of this in an industrial context is an article on the partnership with EDZCOM, a Scandinavian 

provider of wireless networks for industrial and governmental sectors. The link to the news article can 

be found in Appendix O. 

4.2.5 Customize/personalize products 
A fifth purpose customer involvement can be identified in the Industry segment in particular. Although 

this is currently not relevant, a manager in Industry thinks that Trulifi will be modular in the future. 

So, customers in the industry segment will be able to choose certain components: 

“I think, in the future, Li-Fi will be a modular product. So you can choose for certain optic 

components, depending on the required range, whether it should be a beam of connectivity or a 

shorter distance. But all that is dependent on the use-case.” – Manager B 

In this way, the venture would also involve customers for the purpose of customizing products. 

However, another manager from the same segment disagrees with this: 

“I think it is still really early to say what type of product we need to address in industry. So a modular 

product, I don’t see that coming, any time soon.” – Manager E 

In conclusion, this possible future purpose of customer involvement was only found in the Industry 

segment and confirmed by one manager and disagreed on by another manager. As it is only a possible 

future purpose of customer involvement and the theory does not provide CSFs for this purpose, this 

is not added to the framework of purposes and CSFs, which is presented in the next section.   

4.2.6 Concluding remarks on section 4.2 
In this section, it was concluded that the venture pursues customer involvement for four different 

purposes, that were also identified in the studied literature. Those purposes are: identifying (latent) 

needs, defining the winning product, participation in product testing, and creating product awareness. 

The next section will discuss the CSFs for these purposes.  
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4.3 Critical Success Factors of customer involvement 
In the previous section, it was concluded that the venture involves customers for four different 

purposes. In Chapter 3, where the findings of the theoretical research were discussed, the relations 

between various purposes and CSFs for customer involvement were presented. The important CSFs 

for the purposes that were found in the empirical research, are illustrated in the table below. In this 

section, the results of the empirical research are explained regarding the CSFs (depicted in the rows 

of the table below). More specifically, this section will discuss how the venture aims at managing those 

CSFs and whether those CSFs are indeed relevant for the purposes as found in Chapter 3, or whether 

certain CSFs are important for more purposes or not relevant for the venture at all.   

Table 31: The venture's purposes of customer involvement and the relevant CSFs 

  Purposes 

 Identifying 
(latent) 
needs 

Defining 
the winning 

product 

Participation 
in product 

testing 

Creating 
product 

awareness 

 
 
 
 
 
 
 
 

CSFs 

Selection of the 
appropriate (set of) 
customer(s) 

    

Manage customer 
motivation 

    

Tools that enable 
customers to create 
awareness 

    

Engagement with the 
customer in earlier NPD 
phases 

    

Creating natural arenas 
where customers feel 
comfortable/encouraged 

    

Infrastructure to capture 
customer knowledge 

    

 

 CSF is important for the purpose of customer involvement   

 CSF is not important for the purpose of customer involvement   
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In Table 32, the CSFs from the table above are listed in the left column. On the right, the empirical 

sources are given, on which the findings on the CSFs are based. In the section after Table 32, the CSFs 

are discussed.  

Table 32: CSFs for customer involvement and empirical sources 

CSF Source 

Selection of the appropriate (set 

of) customer(s)  

- Interviews 2, 4-9 

Manage customer motivation - Interviews 6, 8 and 10 

Creating natural arenas where 

customers feel 

comfortable/encouraged 

- Interviews 2 and 4-9 

Infrastructure to capture customer 

knowledge (e.g. communication 

tools, platforms). 

- Interviews 2, 4-9  

- Appendix X and X 

Tools that enable customers to 

create awareness 

- Interviews 2, 4 and 5 

Engagement with the customer in 

earlier NPD phases stages  

- Interviews 2, 4 and 5 

Identifying the DMU - Interviews 4, 5, 7-10 

- Appendix I and J 

  

4.3.1 CSF: selection of the appropriate (set of) customer(s)  
Based on the empirical analysis, it can be concluded that the selection of appropriate customers is 

recognized as an important factor for the venture when involving customers. This is evident as the 

interviewed managers have a clear and shared understanding regarding what customers are 

appropriate to involve. Four types of customers that are important for the venture to involve are 

described below. Generally speaking, the selection of an appropriate customer is based on four 

criteria, and these will be described below. 

4.3.1.1 Customers with a concrete problem that requires a scalable solution 

Firstly, two segment leaders, two BDM’s and the PM explain how potential customers are evaluated 

on two aspects that are often contradicting. On the one hand, the venture seeks to develop a solution 

that solves a specific problem for a customer, that cannot be solved with other solutions (with the 

same quality or for the same price). On the other hand, the solution should be scalable either within 

the business of that customer, or scalable to other customers.  

“So, it’s really about finding a customer who is an early adopter, that has certain problems, and 

together we sit and discuss it. And the aim is that we have a product that can be scalable with other 

customers, that can solve other customers’ problems as well. And finding the right proposition and 

the right offering. So, customer engagement at that stage would be: we are not going to sell 
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anything but we need to sit together, implement the proof of concepts, gather technical 

requirements, and define the minimum viable product to implement pilot installations.” – Manager C 

Thus, selecting such a customer, who has a problem that can best be solved with Trulifi and is scalable, 

is especially important for discovering customer’s needs, defining the winning product, and testing. 

4.3.1.2 Innovative customers 

Secondly, the venture seeks to involve customers who can be characterized as early adopters. 

Innovative customers who have a ‘risk appetite’ are more likely to try out a product which is not yet 

been widely adopted by other players in a market, as explained by the segment leader of Industry and 

a BDM: 

“But you also evaluate other criteria: are they open to innovation? Or, what is their risk appetite?” – 

Manager B 

“So, we need engagement with early adopters, with innovative customers who already have certain 

problems in their own environment and are looking for solutions.” – Manager C 

4.3.1.3 IT companies  

Thirdly, the interviewed managers indicate the importance of involving IT companies, such as system 

integrators. These parties are useful for the development of Trulifi in three ways. In the first place, the 

system integrators already offer end-to-end connectivity solutions (to offices, hotels, and industrial 

companies) and are aware of the pain points in these solutions. They also might know how certain 

characteristics of Li-Fi technology can address those pain points. In that way, these parties have the 

technological know-how and play a consultative role for the venture. Additionally, large network 

integrators have a big network and could have clients in the Hospitality, Office, or Industry segment. 

Therefore, those parties can also open doors to other potential customers. Finally, it is also possible 

that the venture partners up with these network integrators, in which Trulifi will be a part of the end-

to-end solution the integrator is offering.  

“Those guys (network integrators) already have a client network and offer end-to-end connectivity 

solutions. (…) They are able to make Li-Fi a part of their solution, and they know exactly their clients’ 

pain point regarding connectivity.” – Manager B 

Thus, IT companies are also important for discovering customer’s needs, defining the winning product, 

and testing. Besides, regarding their existing network, they are also relevant for creating awareness.  

4.3.1.4 DMU’s 

Based on the interviews and internal documents, it can be concluded that identifying the DMU is 

crucial.  

This can for instance be concluded from interviews with the segment leader of Hospitality & Office 

and the interview with the BDM for all three segments. They explain how there are many DMU’s in 

Hospitality, compared to Office, and how those DMU’s have different needs and different views on 

the requirements of Trulifi. The DMU’s in Hospitality can be found in Appendix J. 

“So, in any new business, we do something called ecosystem mapping. So, what is ecosystem 

mapping? You define the stakeholders in the whole value chain that are involved or use your product. 

So, you have the entity that makes the decision, that makes the purchase and invests. You have the 

influencer for instance: people who can influence the decision, consultants for instance. And also the 
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end-user: the person who is going to use that himself. So, you need to address the needs for each 

stakeholder and how your proposition is going to fulfil the needs of each one.” – Manager C 

“So what we currently are trying to do, is to get pilot installations to prove to the other DMU’s that it 

works. (…) In this way, we aim at coming on ‘the list’ of that hotelier”. – Manager A 

The BDM for Industry confirms the importance of identifying and addressing each DMU. However, he 

explains that in each industry, there are different stakeholders and mapping the DMU is therefore far 

more difficult in the Industry segment as compared to Hospitality. As earlier denoted, the DMU’s have 

not yet been identified in the Industry segment.  

On a side note, in the previous section, a manager explained that asking a customer about his or her 

role and function, has the advantage that the potential customer will talk from his own expertise, 

enabling Trulifi managers to have an open perspective regarding the possibilities of Trulifi. However, 

being informed on the role and function of the customer can also enable Trulifi managers to know 

whether they are talking to the person that makes decisions for the company.  

“The advantage I have (when knowing about the role and function): I know how his company is 

organized and I know how his role fits in that company. So, I immediately know whether I have the 

right person in front of me.” – Manager D 

In conclusion, mapping the ecosystem and identifying all the DMU’s is important for discovering 

needs, defining the winning product, and testing with customers, and the Industry segment does not 

succeed in this so far. 

4.3.2 CSF: manage customer motivation 
From the analysis, it can be concluded that the venture generally succeeds in managing the motivation 

of the involved customers. Generally, the driver of the customers that are involved by the venture is 

the expectation of benefits in the future, as explained by the following manager: 

“The customer is motivated or engaged in three possible ways. We can increase his revenue; our 

product is going to decrease his costs, or our product is going to achieve some sort of level of 

customer satisfaction. For example, increase the satisfaction of hotel guests. So it is going to be in 

either one of those three ways.” – Manager C 

This is at least how, as explained by the two segment leaders, the customer should be motivated. 

These managers recognize the importance of knowing the true motivation of the customer, and the 

customer is not always driven by the above-described expectations in the future. For example, the 

following quote is from a manager who explains that the motivation of a customer should not be that 

he or she simply thinks that it is a cool product: 

“Crucial is, however, that it shouldn’t be a hobby project. For instance: ‘it is a cool product, you can 

make a connection via light waves and it works. But I don’t know what I can use it for’. That should 

never happen.” – Manager B 

Customers with such motivations are therefore not useful to learn from. In other words, managing 

motivation is thus important when involving customers for the purposes of discovering needs, defining 

the winning product, and participation in product testing.  

Furthermore, another manager points out how, sometimes, an individual that represents the 

customer, can have a hidden agenda. Specifically, in some instances, the goal of an individual is not to 

implement Trulifi at his or her company but simply to prove internally how they are involved in new 
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technologies. Thus, they are driven by the opportunity to showcase their involvement in new 

technology:  

“I don’t believe that their motivation, in the end, is the implementation of the technology. Their 

intrinsic motivation is to show their involvement in these new technologies and the implementation is 

a hassle.” – Manager A 

The quote above entails a comment on the motivation of a customer who was involved for the 

purpose of creating product awareness. From this, it can be concluded that the venture also takes into 

account customer motivation for that purpose.  

4.3.3 CSF: creating natural arenas where customers feel comfortable/encouraged 
Based on the analysis, it can be concluded that in most instances, the venture succeeds in creating 

natural arenas for customers. However, in some cases, the venture is unsuccessful in this.  

In some instances, the venture creates natural arenas. By offering pilot installations, for instance, 

customers can experience Trulifi by testing it in their own contextual settings:   

“And now, we are pushing them a bit to do a pilot with them so that we can learn further. Because 

the next stage of learning needs to happen in doing, in the actual natural setting. So that’s it, that co-

creation, working with the customer. We will be working with them to understand the best way of 

installing it, how they see it working for them. Because of course, they will have judgments on how 

they can best benefit from it themselves.” – Manager F 

“This product is suitable for testing. Customers or potential partners who have never seen Li-Fi – of 

course, you can simply explain it –, but for them to really understand the possibilities or limitations, 

they need to have it in their labs and test with it. And then, you can have better discussions on the 

product and what it should be able to do for them to make it useful.” – Manager B 

However, this factor has been a point of discussion between managers of the venture. According to a 

BDM for Industry, for example, the venture should dive more into the context of the customer during 

meetings with the customer regarding the possibilities of Trulifi. In this way, he explains, the customer 

will feel more comfortable, resulting in him or her becoming aware of problems and needs.  

“When I talk to a customer during an introductory meeting, and I explain Li-Fi (…) and ask him: ‘what 

should the requirements be of the product in order to make it useful for you?’ Then, he would clamp 

up. Because he doesn’t know Li-Fi. And after half an hour of presentation, I’m asking him to already 

translate this product into his own context, which 99 out of 100 people are unable to do. So I prefer a 

different approach. I ask him to explain his role and function, and what role connectivity plays in his 

business, and what challenges he is facing. In other words, I let him talk from his expertise. They will 

be more in their comfort zone and explain the challenges they face. The funny thing is that customers 

then may say: ‘Oh but wait, now I know what you mean. If you put it that way, I think I have some 

other problems as well’. But, If I simply ask him: ‘what can you do with this product?’, I might, 

unnecessarily, close some doors.” – Manager D 

This is also confirmed by the segment leader of Hospitality and Office, who reflects on a case with one 

particular customer, where he didn’t follow the above-described approach:   

“So, my learning point here is that I was pushing too hard on our own formulated benefits of Li-Fi. In 

this case, it worked out well but you see that it is important to really listen to the customer.” – 

Manager A 
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Thus, based on the above, it can be concluded that creating (natural) arenas is important for 

discovering needs and for defining the winning product. 

4.3.4 CSF: infrastructure to capture customer knowledge (e.g. communication tools, 

platforms). 
Based on the empirical analysis, the venture only partly succeeds regarding this CSF.  

On the one hand, customer and user interviews are documented and shared among the managers. 

Two examples are the earlier mentioned Hospitality Insights Programme and the interviews with co-

working owners and users (Appendix L). Such interviews are well-documented in a PowerPoint and 

shared among the whole venture.  

On the other hand, valuable insights that are collected during customer meetings are not captured in 

a specific tool or platform which specifically aims at documenting this knowledge. Rather, such insights 

are processed in the joint presentations of Trulifi: 

“We do not specifically document such insights, but it merely gets integrated into the story we tell to 

customers” – Manager A 

This manager explains how it is difficult to document all customer knowledge, and that this knowledge 

is memorized by the individual managers. Besides, he doubts that people would use such an 

infrastructure. However, he reflects, only integrating this customer knowledge also comes with a risk:  

“It is very difficult to document such loose comments of customers. So, experience is therefore 

important. For 2,5 years I have been talking with customers about Li-Fi. So when I have a discussion 

with a customer, I have specific examples that are relevant for that particular customer. So, even if 

you would document all that, who would read it? So it gets integrated into a new pitch or slide. 

However, we make a chronologic story in these presentations. And people select specific parts or 

slides of those presentations, because of a limited time with a customer for instance. In this way, the 

questions always remain whether this is a good selection (...). Just recently I had a customer who was 

completely mixing things up because an account manager of Signify told a confusing story. So, here 

you have that everything (customer insights) is lumped together” – Manager A 

In conclusion, there is an infrastructure for documenting customer knowledge and this is important 

for identifying needs and defining the winning product. However, the way of documenting this 

knowledge comes with risks.  

4.3.5 CSF: tools that enable customers to create awareness 
This CSF, which is explained in section 3.3.6.2, is given by Hoyer et al. (2010). It is based on an example 

of an online consumer community of a T-shirt manufacturer. This firm thus provides online tools for 

consumers to increase awareness. The venture does not provide tools or platforms that enable 

customers to create awareness or to share experiences. Instead, the platforms on which customers 

create awareness, are the venues of the customers themselves, as discussed in section 4.2.4. 

Therefore, this CSF is not relevant for the venture and left out in the framework of purposes and CSFs.  

4.3.6 CSF: engagement with the customer in earlier NPD phases stages 
The central element of this CSF, provided by Coviello & Joseph (2012), is that customer involvement 

during the launch phase of NPD is possible because of involvement during other NPD activities, 

indicating these come at an earlier point in time. As the venture does not necessarily involve 

customers for creating awareness before they involve customers for other purposes, this CSF is found 

to be irrelevant for the venture and in the framework of purposes and CSFs. 
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4.3.7 Revising the framework 
Based on the empirical results discussed above, the framework from Table 31 can be revised. The new 

framework is given below. This framework illustrates what CSFs are important for these different 

purposes. One difference between the original framework and the revised framework is that in the 

revised framework the CSFs ‘Tools that enable customers to create awareness’ and ‘Engagement with 

the customer in earlier NPD phases stages’ are omitted. Furthermore, for the venture, ‘Selection of 

the appropriate (set of) customer(s) ’ is important for each purpose, so including for the purpose of 

‘creating product awareness’, as opposed to the previous framework where it was relevant for solely 

the other three purposes in this framework. In the venture, customer motivation is also relevant for 

every purpose of customer involvement, where theoretical findings suggest that this is only important 

for the purpose of identifying (latent) needs and defining the winning product. Finally, infrastructure 

to capture customer knowledge is indeed, as suggested by the studied literature, important for the 

purpose of identifying needs and defining the winning product. The implications that stem from these 

insights, will be discussed in the next chapter.   

Table 33: Revised framework with the venture's purposes and CSFs 

 
 
 
 
 
 
 
 
 
 
 
 
 

CSFs 

 Purposes 

 Identifying 
(latent) 
needs 

Defining 
the 

winning 
product 

Participation 
in product 

testing 

Creating 
product 

awareness 

Selection of the 
appropriate (set of) 
customer(s) 

    
Added 

Manage customer 
motivation 

   
Added 

 
Added 

Creating natural arenas 
where customers feel 
comfortable/encouraged 

    

Infrastructure to capture 
customer knowledge 

    

 Tools that enable 
customers to create 
awareness 

    

 Engagement with the 
customer in earlier NPD 
phases 

    

 

 CSF is important for the purpose of customer involvement   

 CSF is not important for the purpose of customer involvement   

 

4.3.8 Concluding remarks on CSFs in the venture 
In the previous section, the NPD process, purposes, and CSFs are discussed for the venture in general. 

In the final two sections that follow, some differences between the three segments are discussed and 

the focus of customer involvement in the segments is explained.  
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4.4 Office, Hospitality and Industry 
In this section, the differences  between the embedded sub-units, the three segments, are presented. 

Based on the interviews with the segment leaders, the BDM’s and the PM, it can be concluded that 

the three segments, follow the earlier described learning cycle:  

“You should put up a Proof of Concept to learn what happens at the customer (…) So this is how we 

do that (In industry), very hands-on and practical. And for Hospitality and Office, this is the same.” – 

Manager G 

However, there are some differences between the segments (Table 34). Firstly, the type of 

applications of Trulifi differs in the segments. In large warehouses or manufacturing halls, for instance, 

the environment and requirements differ from hotels or offices, and therefore in Industry, a different 

product system is used compared to Office and Hospitality, where the differences are relatively small 

compared to the differences with the Industry segment. As a result, in Industry, a different product 

series (6013) is used compared to the other two segments, where Hospitality can leverage what is 

used for Office (6002): 

“Ultimately, regardless of the organization (In Hospitality and Office), Li-Fi will be used to provide the 

same internet service (…) There are only four or five different variances. When it comes to Industry, it 

becomes complex because there are many different types of industries: manufacturing, warehouse, 

oil & gas, power generation, power utilities.” – Manager E 

Table 34: Differences between the segments 

 Office Hospitality Industry 

Product series 6002 6002 6013 

Current maturity  VP’s are clear and have 
been verified with 
customers 

VP’s are clear, product 
needs some 
finetuning  

VP’s are conceptual 

Customer focus Scaling up  Creating proof-cases Learning about their 
problems, needs, 
requirements  

Stakeholder/DMU 
complexity  

Not complex Complex Very complex 

 

Secondly, from the interviews, it can be concluded that the segments currently differ in terms of the 

maturity of the value propositions, and therefore, there is currently a difference in how customers are 

approached. This is for instance evident from the following quote: 

“In general, we have different purposes for customer engagement. And this depends on the maturity 

of the segment, the maturity of the proposition.” – Manager C 

The Industry segment is the least mature of the three segments. According to the segment leader and 

the BDM’s of Industry, the value propositions are still rather conceptual, meaning that currently, the 

venture is still searching for concrete problems in industrial environments that can be solved with 

Trulifi. There is a proof of concept (PoC), but it still requires a lot of input to define product 

specifications. Therefore, customer interactions in the Industry segment are currently most focused 

on finding these problems and shaping the product accordingly. All the interviewees confirm that the 

Office segment is currently the most mature of the three segments. According to BDM who operates 
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across all three segments, in Office, the value propositions are validated in the market, and the 

required product specifications are known and therefore the product roadmap for the coming two 

years is clear. Thus, customer interactions are merely focused on scaling up the scales of Trulifi. 

According to this BDM, the maturity of the Hospitality segments is between that of Industry and Office. 

As mentioned, the Hospitality segment can leverage what is used for Office. However, the product still 

requires some adaptions to the hospitality market. The segment leader of Office and Hospitality 

describes the maturity of the Hospitality segment in the following way:  

“For hospitality is it different (as compared to the Office segment). (…) Only at the beginning of this 

year, we discovered where the magic value is for Li-Fi. We have been verifying this and this is 

confirmed by customers. So now we’re looking for clients of which we can make an example, to prove 

that our value proposition is true and to find those paying customers. So we’re actually one step 

behind Office here.” – Manager A 

Thirdly, the amount of stakeholders and DMUs, and the complexity of managing them differs per 

segment. According to the segment leader of Office and Hospitality, the decision of implementing 

Trulifi in the Office segment is often up to one person: the CEO of the company in a particular building, 

a manager responsible for the IT, or a facility manager of the company for example. In the Hospitality 

segment, there are often numerous DMU’s that need to be managed. Despite that there are 

differences between large hotel chains and local hotels, the Hospitality segment has succeeded to 

map a general ecosystem with DMU’s (Appendix J). According to a BDM in the Industry segment, on 

the other hand, there are many different ‘industries’ and in each of those industries, there are 

different stakeholders: 

“Honestly, I do not know (the complexity of the DMU’s). I don’t even know who those DMU’s are in 

different industries.” – Manager E 

As stated, the NPD process of Trulifi is not divided into separate phases but the segments strive for a 

rapid learning cycle. Therefore, the various purposes of customer involvement cannot be categorized 

per individual phase. However, as concluded, the focus of customer interactions shift as the maturity 

of a certain segment grows. 

4.5 Purposes and CSFs in the segments 
As concluded in the previous section, the focus of customer involvement depends on the maturity of 

the segment. Hence, the purposes of customer involvement can be categorized per segment. 

Table 35 illustrates how each individual segment currently has a different focus on customer 

involvement, depending on the maturity of the segment. 
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Table 35: Focus of customer involvement per segment 

Purpose Industry Hospitality Office 

Maturity VP’s are clear and 

have been verified 

with customers 

VP’s are clear 

product needs 

some finetuning 

VP’s are 

conceptual 

Discover (latent) needs    

Define the winning product    

Participation in product testing    

Creating product awareness    

 

 Segment focusses on this purpose of customer involvement   

 Segment does not focus on this purpose of customer involvement   

 

The focus on different purposes of customer involvement means that the following CSFs in the table 

below are important for each segment.   

Table 36: CSFs of customer involvement for the segments 

CSFs Industry Hospitality Office 

Selection of the appropriate (set of) 

customer(s) 

   

Manage customer motivation    

Creating natural arenas where customers 

feel comfortable/encouraged 

   

Infrastructure to capture customer 

knowledge 

   

 

 CSF relevant for this segment 

 CSF not relevant for this segment 

 

Based on the interviews, it can be concluded that the Industry segment is currently involving 

customers for the purpose of discovering needs, defining the winning product, testing, and creating 

awareness. This is for instance evident from the quotes below.  

“So this is what we have to do now. We should, together with partners that see the value of Li-FI, 

develop a Proof of Concept, test it, and show to others that Li-Fi truly solves a problem. That is what 

we have to do, a quick as possible” – Manager B 

“Industry is a hundred percent in the first stage (of customer engagement) (…) We still need to collect 

a lot of technical input to know the product’s specifications. And we are still figuring out how our 
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portfolio or our solution in the industry is really going to help to solve painful problems at the 

customer environment: problems that the customer couldn’t solve with any other existing 

technologies” – Manager C 

Thus, while customers are also involved for the purpose of creating product awareness, customer 

involvement in the Industry segment mainly revolves around learning and developing concrete value 

propositions. From this, it can also be concluded that all four CSFs remain relevant in the Industry 

segment. In the Office segment, the most mature segment, customer interactions are primarily 

focused on selling Trulifi, which is not a purpose of customer involvement in NPD. However, customers 

are still involved for creating product awareness, as a project with a customer functions as leverage 

for the next customer. In the two quotes below, two managers describe the focus of the Office 

segment regarding customer involvement:  

“Office is the most mature segment. There, we have done a lot of testing and we have proof-cases. 

The assumptions have been validated and the current value propositions are further developed than 

the previous ones. Now you see that customers are involved for selling projects. (…) Of course, we still 

leverage proof cases for a customer for the next one.” – Manager A 

“Office is more into the commercial phase as well, because, in office, we started doing business three 

years ago. We implemented a lot of pilots and installations with a lot of customers from different 

backgrounds from different segments. We know exactly the problems that customers face, we know 

exactly how we are going to solve it. We have a technical or a product roadmap and some features 

are still under development, it needs resources, it takes time to develop something. But we know 

what we need to develop. (…) So, office is more mature and now we are talking about really massive 

deployment. We need to sell it.” – Manager C 

This means that in the Office segment, the first two CSFs (Table 36) are relevant. Finally, based on the 

interviews, it can be concluded that the Hospitality segment is involving customers for the purpose of 

defining the winning product, testing, and creating awareness. Thus, the venture knows already a lot 

about customer needs, but some features still have to be developed to match the requirements of the 

customer. So, in terms of purposes, the focus of customer involvement is mainly on creating product 

awareness. Therefore, all four CSFs are relevant, but customer motivation and the selection of an 

appropriate customer should be focused on more than the other two. Two quotes below from 

managers provide evidence for the focus of customer involvement in the Hospitality segment: 

“Hospitality is something in between (Office and Industry). So, the product has not yet been fully 

commercialized, we don’t sell or deploy with a lot of customers. But at the same time, it’s not vague 

for us anymore, we know what we need to develop. We have a minimum viable product because we 

leverage what we have in the office in the hospitality segment. But you can imagine that we still 

need to fine-tune the product completely to match the requirements of the customer on this specific 

segment.” – Manager C 

“For hospitality is it different (…) Only at the beginning of this year we discovered where the magic 

value is for Li-Fi. We have been verifying this and this is confirmed by customers. So now we’re 

looking for clients of which we can make an example, to prove that our value proposition is true and 

to find those paying customers. So we’re actually one step behind Office here. So with Hospitality, the 

focus is more on proving, but also learning.” – Manager A 
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4.5.1 Concluding remarks on Chapter 4 
This chapter presented the results of the empirical analysis by discussing how the venture organizes 

customer involvement. Four different purposes of customer involvement were uncovered, and the 

venture was evaluated on the CSFs for these purposes. As a result, a framework was presented that 

illustrate the important CSFs for the four purposes. Furthermore, differences between the three 

investigated segments were presented. How the venture could improve regarding those CSFs, is 

explained in the next chapter, that consists of theoretical and managerial implications. In the next 

chapter, the (sub)-research questions are answered, and limitations and suggestions for future 

research are presented.   
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5 Discussion 

In this fifth chapter, the theoretical and managerial implications are discussed, that stem from the 

theoretical and empirical results in chapter 3 and 4 respectively.  

5.1 Theoretical implications 
This study has several theoretical implications. The contributions to the academic literature are listed 

below and explained in detail after.  

1. A model that illustrates relations between dimensions of customer involvement 

2. A systematic overview of CSFs of customer involvement categorized according to various NPD 

phases and purposes 

3. Providing additional empirical evidence to the existing literature 

a. Support existing views on purposes of customer involvement and customer 

motivation 

b. Extending current studies on the importance of the selection of an appropriate 

customer 

Firstly, while many academics have successfully identified dimensions of customer involvement (Alam, 

2002; Frow et al., 2015; Kaulio, 1998; Laage-Hellman et al., 2014; Laage-hellman & Lind, 2012; 

Melander, 2019; Roser et al., 2013), this study contributes to the literature by offering a model that 

depicts the relations between these dimensions.  

Secondly, a systematic framework was developed containing CSFs for customer involvement, 

categorized according to the six NPD phases of Cooper and Sommer’s Agile-Stage-Gate hybrid 

approach (2016) and the various purposes of customer involvement. Although a large body of 

academic research has focused on general CSFs for customer involvement in different contexts (Ehlen 

et al., 2017; Kristensson et al., 2008; Kumar et al., 2014; Owen et al., 2008; Rasool et al., 2017), none 

of these studies provide an overview of CSFs for each NPD phase and for different purposes of 

customer involvement. This study, however, identifies CSFs for customer involvement, according to 

the NPD phase and purpose. To the knowledge of the researcher, a systematic overview of CSFs of 

customer involvement, categorized according to the NPD phases and purposes, is unique and 

contributes to the customer involvement literature. These two first theoretical implications hopefully 

contribute to a deeper understanding of customer involvement in NPD, which is valuable as successful 

NPD requires an in-depth understanding of customers and their needs, situations, and wants 

(Lagrosen, 2005).  

Thirdly, this study contributes to the existing literature on customer involvement by providing 

additional empirical evidence. On the one hand, the results of this study support existing views on the 

purposes of customer involvement. For instance, this research supports existing literature on 

purposes of customer involvement: discover (latent) needs (Alam, 2002; Coviello & Joseph, 2012; Cui 

& Wu, 2016; J. H. Kim et al., 2008; Kristensson et al., 2008; von Hippel, 1986), define the winning 

product (Cooper, 2015; Desouza et al., 2008; Fang et al., 2008), product testing (Alam, 2002; Coviello 

& Joseph, 2012; Hoyer et al., 2010; Nambisan, 2002), creating product awareness (Hoyer et al., 2010) 

were all confirmed by the empirical results of this study. Furthermore, this research supports current 

insights on customer motivations during customer involvement. According to Brockhoff, customers 

are driven by ego enhancements or extrinsic motivations such as monetary rewards, for instance, 

“early access to future new products, which may hold the promise of generating higher returns or 

lowering production costs” (2003, p. 468). The present study provides additional evidence for this, as 

the venture’s customers are generally driven by the expectation of future rewards in terms of higher 
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revenue, a cost lowering, or by the opportunity to showcase their involvement in new technologies. 

Besides, the results of this study suggest that the venture prefers the first type of motivation (expected 

benefits), as opposed to the latter (to showcase their involvement). This is in accordance with 

Kristensson et al. (2008), that show that user involvement is more successful when users are 

intrinsically motivated by an apparent personal benefit. On the other hand, this research extends 

current studies on the relationship between purposes and CSFs. For instance, existing studies indicate 

the importance of an appropriate selection of the customer to involve (Brockhoff, 2003; Coviello & 

Joseph, 2012; Desouza et al., 2008; Hoyer et al., 2010; Kristensson et al., 2008; Nambisan, 2002), 

however, not for any purpose in the launch phase. Hence, this study extends existing studies by 

providing evidence that the selection of an appropriate customer is also crucial for creating product 

awareness, regarding the network of a certain customer.  

5.2 Implications for managers 
The results of this study also have managerial implications and these are listed below and explained 

in more detail after. 

1. The selection of an appropriate customer is critical in customer involvement 

a. The Industry segment could address this CSF by identifying DMU’s in a targeted sub-

industry 

2. Customer motivations should be carefully managed when firms involve customers 

a. The venture should first define the purpose of involvement and thereafter assess 

whether the customer’s motives fit the purpose  

3. The creation of a natural arena is important when involving customers 

a. The venture should continue to pursue to create such natural arenas and should step 

away from leaning on the self-formulated benefits of Trulifi 

4. An infrastructure that captures and documents customer knowledge is important in customer 

involvement 

a. The venture could benefit from such an infrastructure, especially concerning the 

growing nature of the venture 

5. The venture should increase the use of formal NPD processes and methods 

6. The model of dimensions and their interrelations and the systematic framework of purposes 

and CSFs of customer involvement can hopefully offer guidance  

a. as to the prioritization of managerial areas of customer involvement 

b. in benchmarking themselves against those CSFs 

Firstly, this study has shown that the selection of an appropriate customer – the actor of customer 

involvement – is a critical decision-making area. In general, this means that firms who pursue customer 

involvement for either the purpose of need discovering, defining the winning product, testing, or 

creating product awareness, should carefully select the customer they involve. For the venture, the 

Industry segment specifically, a recommendation would be to map the DMU’s. This study found that 

this is challenging, as they are many sub-industries, making it complex to identify all the DMU’s. A 

recommendation for the BDM’s and segment leader of the Industry segment would be then to identify 

the DMU’s in one sub-industry on which they are currently focusing. Only when these managers 

succeed is identifying those DMU’s in a certain industry, they should aim for the next sub-industry to 

map its DMU’s.  

Secondly, this research revealed insights regarding customer motivation in customer involvement. 

Results indicate that managers that interact with involved customers, should be aware that the motive 

of those customers is to showcase their involvement in new technologies, internally in their firms for 
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example but also to external partners. This is not harmful by definition: managers could perfectly 

leverage these motivates. Especially for the purpose of creating awareness, for example, customer 

motivation fits the purpose of customer involvement as the motivation of the firm is also to create 

exposure of the product. However, involving customers that are solely driven by the motivation to 

showcase their involvement, a purely extrinsic motivation, has a negative effect on creative problem 

solving (Amabile, 1996). Hence, those customer motivations are not appropriate for particularly the 

purpose of need discovering and defining the winning product. For those purposes, it is desirable that 

customers are driven an apparent benefit, thus more intrinsically motivated (Kristensson et al., 2008) 

as they include more innovative tasks, such as taking new perspectives on existing problems. For the 

venture, this means that especially the managers of the Industry and the Hospitality (to a lesser 

degree, considering the current focus) segment, should a priori define the purpose of the involvement 

of a certain customer. When the purpose is, on the one hand, to identify needs or to define the 

winning product, these customers should be driven by a future benefit of Trulifi, making them more 

intrinsically motivated and therefore better suited for these purposes of customer involvement. One 

could also argue that, in the case of the Trulifi venture, this is also important for the purpose of testing, 

as it is often an effective way to have discussions with customers on product requirements for 

instance. When the purpose of the involvement is, on the other hand, to create product awareness, 

customer can also be motivated for the purpose of being involved with new technologies and to show 

this to others. Customers who are driven by such a motivator can even be more effective in contrast 

to customers who are motivated by an apparent benefit, as their motivation is to be seen by others 

with Trulifi.  

Thirdly, this study provides evidence that creating natural arenas is crucial for firms that involve 

customers for the purpose of identifying needs defining the winning product. More specifically, this 

research suggests that managers who pursue customer involvement for these purposes can create 

such a natural arena by diving into the customer’s context. This can be achieved by meeting face-to-

face with a potential customer, preferably at the customer’s location because this puts the customer 

in a comfort zone. In this way, it is easier for a customer to grasp his needs in accordance with a certain 

technology. The results of this study also indicate an overlap between testing (at the customer site) 

as a purpose of customer involvement and the CSF of creating natural arenas. Indeed, testing Trulifi 

at the customer is a way of creating a natural arena, that accelerates discussions with customers on 

needs and product requirements for example. This means that the BDM’s and the segment leaders in 

the Hospitality and especially the Industry (regarding the current focus of customer involvement) 

segment, should continue to pursue to create such natural arenas, and should step away from leaning 

on the self-formulated benefits of Trulifi. Especially regarding the current COVID-19 pandemic, where 

customer visits are less evident, it is important to maintain the perspective of the customers when 

involving customers for the purpose of identifying needs and defining the winning product. Trulifi 

managers who interact with the customer can achieve this by getting acquainted with the customer’s 

business regarding connectivity challenges, through asking questions and having discussions with all 

the relevant stakeholders of a potential customer. 

Fourthly, this research demonstrated the importance of infrastructure that captures and documents 

customer knowledge when involving customers for the purpose of identifying needs and defining the 

winning product. Results suggested that in the venture, the preference is given to integrating 

customer knowledge in customer presentations. Besides, managers who interact with managers 

simply memorize the knowledge they obtain during these interactions. This comes with risks, 

especially concerning the growing nature of the venture, where the individual memorizing of customer 

knowledge will be more challenging. Therefore, this research recommends using infrastructure which 

specifically aims at capturing and documenting customer knowledge. In such a system, the managers 
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who interact with customers should document important information they collect regarding needs, 

preferences, requirements, and this information should be categorized according to the segment and 

type of customer or application for example. With respect to the current focus of customer 

involvement in the three segments, this is especially relevant in the Industry segment. However, it 

would be wise to make customer data accessible to all the managers in the venture, as the barriers 

between segments are sometimes vague: insights collected by a segment leader in segment A can be 

valuable for a BDM in segment B.  

Fifthly, this research found that in the venture, no formal NPD process is implemented with rigid stages 

and gates, which is not surprising regarding the age and size of the venture. However, as Trulifi is 

striving to scale up and wants to become a mature business, this study recommends making a 

transition to a formal NPD process. Specifically, the venture is already using small parts of the formal 

I2M process of Signify, they should increase the use of these methods step-by-step. The managers in 

the venture who have past experience with formal Business Units of Signify – or newly hired managers 

from existing Business Units of Signify, could give training concerning those formal processes for 

instance. Each segment should make this transition. However, as the Office segment is most mature, 

the managers in this segment could starts with this.  

Sixthly, the model and framework in this research can hopefully offer guidance to firms that involve 

customers in NPD. On the one hand, the holistic overview and model of the dimensions of customer 

involvement and their interrelations could give some directions as to the prioritization of these 

managerial areas. For instance, as the model suggests that the purpose and locus are the two central 

elements, managers should address those decision-making areas first. On the other hand, the 

systematic overview of purposes and CSFs, categorized according to different NPD phases also has 

valuable managerial implications. Firms that wish to involve customers for a certain purpose in a 

certain NPD phase, now have a systematic overview of the CSFs they need to manage. This allows 

firms to benchmark themselves against those CSFs, enabling them to assess how they are performing 

with respect to the CSFs. These implications hopefully enable managers to improve innovation 

processes regarding customer involvement, increasing NPD processes, and lower failure rates among 

new products. 

5.3 Concluding remarks on Chapter 5 
This chapter described the implications of the results, both for theory as well as for practice.  

Regarding the former, this research contributes to the literature by proposing a set of dimensions of 

customer involvement and their interrelations. Moreover, a systematic overview of purposes and CSFs 

of customer involvement according to various NPD phases was created. This leads to a deeper 

understanding of the managerial areas of customer involvement on the one hand, and a better 

overview of CSFs of customer involvement on the other hand, as opposed to existing research which 

is limited to general CSFs. Furthermore, this research provides additional empirical evidence for 

existing views on customer involvement regarding purposes and extends some studies concerning the 

relations between purposes and CSFs. This chapter also provided several managerial implications. The 

first four implications contained general implications regarding the CSFs of customer involvement and 

some suggestions for the venture to improve on these CSFs. The remaining implications consisted of 

a recommendation for the venture concerning using more formal NPD methods on the one hand and 

some general implications that stem from the model and framework of customer involvement on the 

other hand. In the next and final chapter, the (sub)-research questions will be answered, the 

limitations of this study will be discussed and suggestions for future research will be provided.     
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6 Conclusions and limitations 

In this final chapter, the research questions are answered and conclusions are formulated. Thereafter, 

the limitations of this study and directions for future research are discussed.  

6.1 Evaluating the results 
This section offers answers to the sub-research questions and conclusions, from which an answer and 

conclusion can be formulated regarding the central research question: 

RQ: How can the Trulifi venture successfully involve customers for different purposes during different 

NPD-phases? 

SQ1: What decision-making areas need to be considered when firms involve their customers during 

NPD? 

The goal of the first sub-research question was to understand the various dimensions of customer 

involvement and to provide a holistic overview of customer involvement. Reflecting on the results, it 

can be concluded that this research goal has been fulfilled. To answer this sub-research question, 

theoretical research was performed and this resulted in an overview of seven dimensions (Table 37). 

These dimensions were first discussed individually.   

Table 37: Summary of the theoretical findings regarding dimensions of customer involvement 

Dimensions Authors 

Purpose (Alam, 2002; Frow et al., 2015; Laage-Hellman et al., 2014; Laage-
hellman & Lind, 2012; Roser et al., 2013) 

Locus (Alam, 2002; Brockhoff, 2003; Fang et al., 2008; Hoyer et al., 2010; 
Kaulio, 1998; Laage-Hellman et al., 2014; Laage-hellman & Lind, 
2012; Melander, 2019; Roser et al., 2013) 

Actors (Frow et al., 2015; Kristensson et al., 2004; Laage-Hellman et al., 
2014; Roberts & Darler, 2017; Roser et al., 2013; Willoughby, 2017) 

Roles (Bettencourt, 1997; Cui & Wu, 2016, 2017; Pini, 2009) 

Method & Platform (Alam, 2002; Frow et al., 2015; Kaulio, 1998; Roberts & Darler, 
2017) 

Intimacy level (Alam, 2002; Brockhoff, 2003; Fang et al., 2008; Frow et al., 2015; 
Hoyer et al., 2010; Kaulio, 1998; Laage-hellman & Lind, 2012; 
Melander, 2019; Roser et al., 2013) 

Duration (Laage-hellman & Lind, 2012; Roser et al., 2013)  

 

After, it was concluded that the literature suggests that the dimensions are not stand-alone areas 

which all need to be addressed separately, but that they are often highly related. Hence, the 

interrelations among the dimensions were discussed. From this analysis, a model was created (Figure 

8). It was concluded that the purpose is often a starting point and that the purpose also affects the 

locus of customer involvement, another central dimension. These two dimensions together influence 

the other five dimensions, where those five dimensions also affect each other.  
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Figure 8: Model representing the relations between the dimensions of customer involvement 

SQ2: For what purposes can customers be involved in the different NPD phases and what Critical 

Success Factors determine the success? 

The goal of the second sub-research question was twofold. In the first place, the goal was to 

understand, for each NPD-phase and for different purposes, how firms organize customer 

involvement. In the second place, the goal was to identify factors that can contribute to the successful 

realization of the purposes during the different phases. Reflecting on the results, both goals have been 

fulfilled.  

The second sub-research question was also answered with theoretical research. First, the two 

dimensions purpose and locus were further specified. The purpose was operationalized in terms of 

the nature of the contribution (Lynch et al., 2016) and the locus was specified into the six NPD phases 

of the Agile-Stage-Gate hybrid approach (Cooper & Sommer, 2016). The theoretical research resulted 

in an overview of 17 different purposes for customer involvement, categorized per individual NPD 

phase. Furthermore, CSFs were found in the literature that contribute to the success of the purposes 

in the individual phases and the relations between those factors and purposes were discussed. Thus, 

it was concluded that firms can involve customers for multiple purposes in different NPD phases and 

that several CSFs can contribute to the successful organization of these purposes of customer 

involvement. These theoretical findings were summarized in a final framework (Table 29).  

SQ3: What are the current practices of the venture regarding the purposes and CSFs of customer 

involvement in different NPD phases? 

The goal of the third sub-research question was to investigate how the venture under consideration 

organizes customer involvement, in terms of the earlier defined NPD-phases, purposes, and CSFs. The 

goal of this third sub-research question has also been fulfilled. A single embedded case study was 

performed to collect empirical insights. From the empirical analysis, it was evident that the venture 

does not follow a rigid NPD process with formal phases. Instead, the venture aims at rapid learning 

cycles. In these learning cycles, the venture builds the product, tests it in the field with customers, and 

collects feedback from those customers. Furthermore, it was concluded that the venture involves 

customers for four different purposes: identifying (latent) needs, defining the winning product, 

participation in product testing, and creating product awareness. The venture was evaluated on the 

CSFs that are relevant according to the studied literature, and it was found that four of the six CSFs 

are important for the venture (Table 38): the selection of the appropriate (set of) customer(s), 

managing customer motivation, creating natural arenas where customers feel 

comfortable/encouraged and infrastructure to capture customer knowledge.  
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Table 38: Revised framework with the venture's purposes and CSFs from Chapter 4 

 
 
 
 
 
 
 
 
 
 
 
 
 

CSFs 

 Purposes 

 Identifying 
(latent) 
needs 

Defining 
the 

winning 
product 

Participation 
in product 

testing 

Creating 
product 

awareness 

Selection of the 
appropriate (set of) 
customer(s) 

    
Added 

Manage customer 
motivation 

   
Added 

 
Added 

Creating natural arenas 
where customers feel 
comfortable/encouraged 

    

Infrastructure to capture 
customer knowledge 

    

 Tools that enable 
customers to create 
awareness 

    

 Engagement with the 
customer in earlier NPD 
phases 

    

 

 CSF is important for the purpose of customer involvement   

 CSF is not important for the purpose of customer involvement   

 

RQ: How can the Trulifi venture successfully involve customers for different purposes during different 

NPD-phases? 

The main purpose of this research was to understand how the Trulifi venture can successfully involve 

customers during the development of its new product. This research goal emerged from the need for 

the venture to involve customers during the development of Trulifi, and the managerial questions that 

arise with this. Reflecting on the results of this research, it can be concluded that this goal has been 

fulfilled. 

Based on an integration of the theoretical and empirical analysis, the central research question is 

answered by providing the venture with a set of recommendations as to how to improve customer 

involvement in the venture. Firstly, the Industry segment could address this CSF by identifying DMU’s 

in a targeted sub-industry. Secondly, the venture should first define the purpose of involvement and 

thereafter assess whether the customer’s motives fit the purpose. Thirdly, the venture should 

continue to pursue natural arenas and should step away from leaning on the self-formulated benefits 

of Trulifi. Fourthly, the Trulifi venture could benefit from an infrastructure that captures and 

documents customer knowledge, especially concerning the growing nature of the venture. Fourthly, 

the venture should increase the use of formal NPD processes and methods.  

To conclude this research: 
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I. The managerial areas that managers face when involving customers in their NPD process can 

be described in a set of seven dimensions, which are not stand-alone areas but interrelated 

II. Two central dimensions are the purpose and locus of involvement 

III. For any firm that wishes to involve customers in their NPD process, it is important to define 

the purpose(s) of the involvement a priori, enabling them to address specific managerial areas 

that are critical for the success of these purposes of customer involvement 

6.2 Limitations and directions for future research 
This research has several limitations and these will be discussed in this section. Firstly, as explained in 

section 2.2.3 on data collection, this researched aimed at triangulation by collecting data from 

multiple sources. However, due to the measures against the COVID-19 pandemic, the employees of 

the venture were forced to work from home and this lasted for the most part of the duration of the 

research. As a result, the main method for data collection was the conduction of semi-structured 

interviews. The first suggestion for future research is, therefore, to conduct research of the same kind 

under ‘normal’ circumstances, enabling the researcher(s) to collect more data through participatory 

and direct observation by attending customer meetings for instance. Secondly, although this master 

thesis was supervised by two academic supervisors and one firm, this research is conducted by a single 

graduate student. The fact that the data is interpreted and analysed by a single researcher increases 

the potential for research bias. To counter this limitation, an interview protocol was developed and 

the method for analysing empirical data was discussed, increasing the controllability and replicability 

of the research. Hence, a second suggestion for future research is to conduct this study with multiple 

researchers, decreasing the potential research bias. Thirdly, this study is a single embedded case 

study: a venture from a large Dutch firm was investigated, which is developing one particular new 

product. Consequently, the generalizability to other settings is relatively low. The fact that data was 

collected from one single firm reduces the diversity of the data and lowers the quality of the findings. 

Therefore, future researchers could compare multiple firms pursuing customer involvement by 

conducting a multiple case study. Future research could also conduct a similar investigation on 

customer involvement in a different context: a venture from a smaller firm, for instance, developing 

a different product.  

Beyond recommendations that stem from the limitations of this study, the findings of this research 

lead to other questions, which are given below. Firstly, further empirically investigating how a firm 

manages the decision-making areas could lead to more in-depth insights on the interdependencies 

between the dimensions of customer involvement. This could help managers prioritize these decisions 

when they wish to involve customers in NPD. Secondly, research that tests the systematic overview of 

the purposes and CSFs on a large firm that has formal NPD processes in place with rigid gates and 

stages, would potentially uncover new insights that can be valuable. This could, on the one hand, lead 

to a discovery of new purposes of customer involvement in the various NPD phases. On the other 

hand, testing the relations between the purposes and CSFs may lead to new insights. 
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Appendices 

Appendix A: Interview Protocol 
The goal of this protocol is to increase the transparency and the reproducibility of the interviews and 

the controllability of the research results. The document is structured as follows. The first part 

discusses the interview approach. Thereafter, the selection process of the interviewees is explained. 

Finally, the interview procedure is discussed, containing both the purposes of the interviews as well 

as the questions that are asked during the interviews.  

Interview approach 
The two unstructured interviews are conducted in an early stage and aim at collecting knowledge in 

how the venture operates: the various functions and dependencies in the organization for example. 

For this, a product manager and a business development manager who – generally - work for all the 

seven segments are interviewed. 

However, most of the interviews are conducted in a semi-structured way. Questions are formulated a 

priori, however, there is room for discussion and flexibility. In this way, a natural conversation can be 

held whilst the interviewer can still ensure that the necessary areas are covered during the 

conversation. The interviewee is asked permission for recording the interview for transcribing and 

further analysis. Besides audio-recording, notes will be taken during the interview. If permission is not 

granted, only notes will be taken. The interviews are conducted in either English or Dutch, depending 

on the first language of the interviewee. Finally, the duration of the interview is on average 45 

minutes. 

Selecting interviewees 
The interviews are conducted with the seven managers who directly interact with (potential) 

customers and users is the Office, Hospitality, or Industry: two segment leaders, four BDM’s, and one 

PM. 

Interview procedure 
The goal of the interviews is to  

A. Identify purposes of customer involvement 

B. Identify the NPD phases where this takes place 

C. The CSFs that are important for these purposes 

Table 24 contains the questions asked in the interviews. These questions remain the basis for every 

interview. However, depending on the function of the interviewee, the focus can deviate from one 

purpose of customer involvement to another for example. The discussed topic of the interviews can 

be found in Appendix F.  
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Table 39: Interview questions 

Focus Question 

Introduction What is your role? 

 What is the status of segment X? 

Purposes of customer 
involvement 

Do you we involve customers for purpose Y during the development of 
Trulifi in segment X? 

 For what (other) purposes do we involve customer in segment X? 

NPD phases How is the NPD process structured in segment X? 

 During what phases do we involve customers in segment X? 

Critical Success Factors How important is factor Z for purposes Y in segment X? 

 What other factors play an important role when involving customers 
in segment X for purposes Y? 

Appendix B: Trulifi 
 

 

Figure 9: 6002 Transceiver when used in conjunction 
with light infrastructure, integration into luminaire 

 

Figure 10: Trulifi in a meeting room 

 

Figure 11: Pilot installation of the 6013 
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Appendix C: Value propositions 
Table 40: Value propositions of Office, Hospitality and Industry 

Industry Value proposition 

Office A wireless environment as safe as a cable in offices. 

A private area where sensitive topics can be discussed, fully secured 

Trulifi hotspots where reliable and fast connection is 100% guaranteed 

Trulifi Co-working: A turnkey solution to make data privacy your business model 

Hospitality 
 

Creating co-working lobbies for neighbourhood businesses and workers who want a 
flexible local office, plus longer stay business guests. 

Light Speed Lobby/Lounge LiFi Zones to engage guests and visitors with the future of 
(highly reliable) connectivity 

Guest room connectivity pockets of excellence by complementing Wi-Fi with LiFi in 
preferred guest rooms for secure, stable and speedy signal 

Secure, speedy and sure meeting spaces by upgrading your business centre with 
branded business class connectivity  

Industry Connected machine: Read out sensor data to create insights in manufacturing process 
(temp, pressure, humidity, vibration, position, acceleration, etc). 

Connected maintenance: Remote expert assistance to aid local operator to service 
complex equipment. Equipment is getting more and more complex, with few experts 
who can service them. 

Working in a faraday case: Wireless network access for communication, accessing 
documents, status reporting in manufacturing process. RF is difficult inside tunnels, 
trains, planes. 

Connected vehicle: Connecting moving devices to provide always on connectivity 

Resilient connection: Connecting robots to the network for sensing and control in a 
reliable and flexible way. 
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Appendix D: Organization charts 
 

 

Figure 12: Organization chart A: Commercial and Support functions 

 

 

Figure 13: Organization chart B: Innovation 
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Appendix E: Overview of meetings for direct observation 
# Date Meeting Duration 

(mins) 
Attendees  Topic(s) 

1.  14-02-2020  Trulifi Introduction to 
Star Group 

45 Trulifi 
Hospitality and Office leader 
Star Group 
Group Director; Associate Director 
Technologies 

- Introduction to Trulifi and demonstration of 
the 6002 +and 6013 

- Discussion on possibilities of Trulifi 

2.  11-02-2020  Hospitality roadmap 
meeting 

60 Trulifi 
Hardware Group Leader; Software 
Group Leader; Operations Team Leader; 
Product Manager Group leader; Team 
leader operations; Consumer leader; 
Hospitality and Office leader 

- Alignment of innovation and segments 
leaders 

- Supply chain challenges due to Corona virus 

3.  12-02-2020  Scrum Office & 
Hospitality 

60 Trulifi 
Hospitality and Office leader; BDM 
Hospitality; BDM Markets; Sales 
Application specialist  

- Updates on progress with (potential) 
customers 

4.  28-02-2020  Trulifi introduction to 
Wipro  

45 Trulifi 
Hospitality and Office leader 
Wipro 
General Manager & Director Sales for 
Network Equipment 

- Introduction to Trulifi and demonstration of 
the 6002 +and 6013 

- Possibilities of showing Trulifi in the 
customer’s showroom   

5.  13-02-2020 
 

Phone call with Signify 
Spain 

45 Trulifi 
BDM Markets 
Signify Spain 
Marketing Manager; End User 
Marketeer 

- Updating Signify employees in Spain with 
the different target markets of Trulifi 
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Appendix F: Overview of semi- and unstructured interviews 
# Date Name of 

interviewee 
Function of interviewee Duration 

(min.) 
Type of 
interview 

Topic(s)* 

1.  1-7-2020 RF 
Manager G 

Product Manager Group 
Leader 

30 Unstructured - General processes of the venture 
- Various functions in the venture and their 

responsibilities  

2.  9-7-2020 RF 
Manager G 

Product Manager Group 
Leader 

30 Semi-structured - Standard topics 

3.  14-7-2020 MH 
Manager C 

BDM Markets 30 Unstructured - Standard topics 

4.  16-7-2020 KB 
Manager F 

BDM Hospitality 35 Semi-structured - Standard topics 

5.  29-7-2020 MH 
Manager C 

BDM Markets 40 Semi-structured - Standard topics 
- Other: 

o Difference in maturity between segments  

6.  4-8-2020 DS 
Manager B 

Leader Industry 45 Semi-structured - Standard topics 

7.  6-8-2020 OJ 
Manager D 

BDM Industry 60 Semi-structured - Standard topics 
- Other 

o Comparison to Signify’s BUs  

8.  11-8-2020 EH 
Manager A 

Leader Hospitality and 
Office 

50 Semi-structured - Standard topics 

9.  10-9-2020 MH 
Manager C 

BDM Markets 20 Semi-structured - Testing Trulifi with customers 

10.  25-09-2020 VZ 
Manager E 

BDM Industry 35 Semi-structured - Ecosystem Industry 
- NPD process 

*Standard topics: NPD phases, purposes of customer involvement, CSFs of customer involvement 
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Appendix G: Overview of participant observations 
# Date Meeting Duration 

(min.) 
Attendees Topics 

1. 22-04-2020 Interview with The Future Group 
IT specialists  

60 Trulifi 
Leader Hospitality and Office; 
Researcher 
The Future Group 
  

- Connectivity issues 
- Connectivity trends 
- Network security 
- Trulifi 

2. 07-05-2020 Interview with The Future Group 
IT specialists 

60 Trulifi 
Product Manager Group Leader; 
Researcher 
The Future Group 

- Connectivity issues 
- Network monitoring 
- Network management 
- Network Security 
- Protocols 

3. 24-06-2020 Interview with The Future Group 
IT specialists 

60 Trulifi 
Leader Hospitality and Office; 
Researcher 
The Future Group 

- Connectivity issues 
- Connectivity trends 
- Network security 
- Trulifi 
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Appendix H: Maturity grid for ‘connected machine’ in Industry 
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Appendix I: Ecosystem in a Warehouse 
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Appendix J: DMU for connectivity in hotels 
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Appendix K: Co-working interviews 
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Appendix L: Hotel Insights Programme 
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Appendix M: Customer need in Industry 
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Appendix N: Questionnaire results with pilot customers 

 

Appendix O: News articles 
https://ledmagazine.nl/nieuws-led/i22316/signify-en-edzcom-gaan-lifi-introduceren-in-industriele-toepassingen 

https://ledmagazine.nl/nieuws-led/i22316/signify-en-edzcom-gaan-lifi-introduceren-in-industriele-toepassingen
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Appendix P: Pilot Installation 
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Appendix Q: Li-Fi demo at DHL Innovation Center  

 

 

 

 


