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Sammanfattning 
När innovationsprocessen utvecklas till en mer öppen, osäker samt mer komplex process där 
utvecklingscyklerna blir allt kortare, blir vikten av förståelse för slutanvändaren allt mer viktig. 
Tidigare forskning har visat att nio av tio innovationer misslyckats inom loppet av två år på 
grund av att de inte möter några av användarnas behov. Detta är särskilt viktigt i den 
ostrukturerade och underutvecklade initiala fasen av innovationsprocessen. Examensarbetets 
syfte var att undersöka hur tillverkande företag kan få en djupare förståelse för användarnas 
behov tidigt i innovationsprocessen. Detta examensarbete har haft för avsikt att analysera och 
sammanställa metoder och processer för att fånga och utnyttja användarnas behov från befintlig 
litteratur och tillämpa på fallföretagets nuvarande situation. Målet är att bidra med mer insikt 
samt fastställa utmaningar för att fånga och utnyttja användarnas behov som grund för nya 
innovationer.  

Metodiken för detta examensarbete har varit en fallstudie på ett tillverkande företag där enkäter 
och intervjuer har genomförts parallellt med en undersökning av befintlig litteratur. Fallföretaget 
tillverkar och utvecklar provningsutrustning och mätinstrument inom elkraftindustrin. Utöver de 
enkäter och intervjuer som genomförts har en workshop och ett kundbesök genomförts med syfte 
att testa metoder med användaren och fallföretaget. Resultaten från detta examensarbete avslöjar 
brister och identifierar möjligheter för fallföretaget för att sätta fokus på användaren i de tidiga 
faserna av innovationsprocessen. 

Analysen rekommenderar nya metoder och projektstrukturer, väl integrerade i fallföretagets 
befintliga processer, för att samla in och utnyttja användarnas behov. Empirin identifierade 
hinder och begränsningar inom fallföretaget som låg till grund för rekommendationerna. 
Litteraturen identifierade liknande hinder i den initiala fasen vilket ledde till slutsatsen att 
liknande företag kommer att möta samma problem. Deltagarna som genomförde workshopen 
samt kundbesöket ansåg att de implementerade metoderna var framgångsrika med att bidra till en 
djupare förståelse av användaren. 

 

 

Nyckelord: Tidiga faser, Innovationsprocessen, Användarcentrerad design, Voice of the 
customer  
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Abstract 
When innovation processes evolves into more open, uncertain and complex with shorter 
development cycles, the importance to understand the customer is becoming more essential. 
Previous research has shown that nine out of ten innovations fails within two years due to not 
solving any of the customer needs. This is particularly important in the unstructured and under 
developed first phase of the innovation process. The purpose of this master thesis was to 
investigate how manufacturing companies can gain a deeper understanding of the user needs 
early in the innovation process. The main approach was to analyse and compile, from existing 
literature, methods and process to capture and utilize user needs, based on the case company´s 
current situation. The aim is to develop richer insights and determine challenges to capture and 
utilize user needs as a basis for new innovations.  
 
The methodology used in this master thesis has been a case study at a manufacturing firm where 
surveys and interviews with employees have been conducted simultaneously with an 
examination of existing literature within the field. The case company is a manufacturing firm 
that develops electrical test equipment and measuring instruments for the electrical power 
industry. Additional to the surveys and interviews a workshop and a customer site visit have 
been conducted in order to get a better picture of the customer situation and to verify the 
proposed methods. The results from this master thesis will uncover gaps and identify 
possibilities for the case company in order to put emphasis on the user in the front-end of the 
innovation process. 
 
The results recommends new methods and project structures, well integrated in the case 
company’s existing process, to collect and utilize customer needs in the front-end phase. The 
empirical study revealed barriers and constrains within the case company, which created the 
basis for the proposal. The literature identified similar barriers in the front-end, which led to the 
conclusion that similar companies will face the same problems. According to the employees that 
conducted the workshop and the site visit, the proposed methods was successful in order to gain 
a deeper understanding of the customer.   
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DEFINITIONS & ABBREVIATIONS 

ABB ASEA Brown Boveri, a Swedish-Swiss multinational corporation 

CRPR Change Request & Problem Report 

Customer/  
End-user 

The firm or individual consumers that will benefit from using a product or  
service. 

FE Front End, first phase (out of three) in the innovation process 

NPD New Product Development 

PRD Product Requirement Document 

R&D Research and Development 

Stage-gate A process that help firms to launch new products on the market in a systematic w   
with go/kill decisions 

UCD User-Centered Design 

VoC Voice of the Customer 
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1  INTRODUCTION 
In the introduction chapter, a background together with a problem discussion in the subject of 
customer involvement for product innovation is introduced. This is followed by the purpose of 
this master thesis and a description of the case company. The final sections present the 
delimitations and the disposition of the thesis. 

1.1 Background 
For over hundreds years manufactures have used the traditional manufacturing-centric model, a 
closed process protected by patents, copyrights and similar methods (Von Hippel, 2005). But for 
the last decades the industrial innovation has become more open, which complicates the front-
end stage of technology projects (Chesbrough, 2004). The front-end stage involves technical and 
market uncertainties that forces businesses to invest in projects with limited information and not 
solely rely on the internal research and development (R&D). Furthermore Cooper (1998) argues 
that early product definition is consistently cited as a key to success but firms continue to 
perform poorly here. Manufacturing companies that posses internal R&D capabilities is forced to 
evolve with the more open market shift and assimilate external resources to increase 
performance (Cummings, 2004). This is particularly problematic in the early phase of the 
product development and has lead to a non-interactive and seller-led process. The customer ends 
up in a passive role involved only during particular phases of the new product development 
(NPD) process (Dahlsten, 2004). The potential to integrate external capabilities gives new 
possibilities to capture and utilize resources in order to develop successful products. Since the 
1970s intensive research has been conducted on NPD but there is little evidence that R&D 
effectiveness has increased (Cooper & Edgett, 2008). Cohen & Levinthal (1990) argues that 
effective organizational learning is a trade-off between inward-looking versus outward-looking 
absorptive capacities. Both internal and external communication for knowledge sharing is 
necessary components for a successful development of innovation.  

 
Customers could be seen as a new source of external human asset (Young Wooa, Min Baeb, & 
Chan Parka, 2005). Matthing, Sandén, & Edvardsson (2004) findings of the existing research of 
customer involvement suggest that managers should adopt a proactive approach and involve 
customers early in the innovation process. It is important to state that customer interactions 
should be carried out in the entire innovation process but is especially important in the initial 
phase, where product concepts are formulated and considered (Rosenthal & Capper, 2006). A 
growing realization of observing what people need instead of asking what they want have 
evolved the product development management to adopt social science techniques over the two 
last decades (Rosenthal & Capper, 2006).  

Foss, Laursen, & Pedersen (2011) concludes that the effect of interaction with customers on 
innovation performance is mediated by new organizational practices, and firms can only gain the 
full potential of their interaction with customers if these organizational practices are in place. 
Innovation is not only a responsibility of the engineers and should therefore be created through a 
cross-functional project team including engineers, marketer, and behaviourists etc. (Matthing, 
Sandén, & Edvardsson, 2004). Foss et al (2011) argues that literature says little about the role of 
firms’ internal organization in the innovation process. User and open innovation literature is 
focusing more about how firms can improve their innovation performance by working closely 
with customers in the innovation process.  

Dahlsten (2004) state that the understanding of the customer involvement process remains 
underdeveloped, despite the acknowledged importance of customer involvement. Despite 
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increasingly prominent stream of research, there has been reluctance from many companies to 
integrate customers into their NPD process (Braun & Herstatt, 2008). Enkel, Perez-Freije, & 
Gassmann (2005) concludes that companies still do not understand when and how they should 
integrate customers. 

1.2 Purpose 
The purpose of this master thesis is to investigate how manufacturing companies can gain a 
deeper understanding of the user needs early in the innovation process. The main approach is to 
analyse and compile, from existing literature, methods and process to capture and utilize user 
needs, based on the case company´s current situation. The objectives are to understand existing 
structures, processes and methods currently at a manufacturing firm and compare findings to 
existing literature in the field. The aim is to develop richer insights of challenges to capture and 
utilize user needs as a basis for innovation, which will uncover gaps and identifies possibilities 
for the case company in order to put emphasis on the user in the front-end of the innovation 
process. 

1.3 Description of the organization  
The involved organization in this master thesis project wanted to be anonymous. The possibility 
for competitors to link the information to the case company and the participants will be restricted 
by not mentioning the brand in the study. 
 
For over 100 years has the organization been the premier provider of electrical test equipment 
and measuring instruments for electrical power applications. Although they are best known for 
their world famous range of insulation testers, the business provides a full service solution to 
meet customers electrical test and measurement needs. Their products provide testing solutions 
in the most critical maintenance areas including cable fault locating, protective relay testing, and 
power quality testing. With such a diverse product offering, they are the single source for 
electrical test and measuring instruments. The product portfolio spans 30 distinct product groups 
with over 1,000 specific products. Products are manufactured at sites in Dallas, Texas; Valley 
Forge, Pennsylvania; Dover, England and Danderyd, Sweden. Sales and technical support offices 
are also maintained across the U.S. and Canada, as well as in Mexico City, Mexico; Dover, 
England; Paris, France; Mumbai, India, and Bahrain. The organization has approximately 1300 
employees worldwide. 

1.4 Delimitations 
This master thesis project was conducted over 20 weeks, which limited this project to focus on 
one customer segment, one pilot-project and limited to one facility. The framework of involving 
customer needs in the innovation process are conducted over all stages in a project but were 
limited in this master thesis to the front-end phase.  
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1.5 Disposition 
1. Introduction 

In the introduction chapter, a background together with a problem discussion in the 
subject of customer involvement for product innovation is introduced. This is followed by 
the purpose of this master thesis and a description of the case company. The final 
sections present the delimitations and the disposition of the study. 
 

2. Frame of reference 
This chapter will summaries the result of the literature study. It is divided into three main 
sections with an overall emphasis on customer need activities. The first section 
elaborates on the importance of innovation and why this is a central part for business 
development. The Innovation section will be followed by a description of the framework 
on how organizations can capture user needs. The third section describes organizational 
practise on how firms can utilize user needs in order to increase the innovation 
performance. The final section summarizes all elements and illustrates a holistic 
perspective of the theory. 
 

3. Methodology 
In the following chapter the choice of research philosophy, method and approach that 
have been applied in the dissertation will be introduced. Furthermore a description of 
how the data collection were compiled that underlies the empirical chapter. 
 

4. Empirical study 
In this chapter the results from the empirical study will be presented. The first section 
will provide an understanding of the case company’s current position and context. The 
following two sections will describe the current methods to capture and utilize user needs 
at the case company. The final section will show the results from the implemented 
methods in this master thesis.  
 

5. Analysis  
In this chapter an analysis will be conducted. In line with the deductive approach, the 
theoretical framework will be compared with the empirical findings from the case 
company to find similarities and differences in how they capture and utilize customer 
needs in product innovation. 
 

6. Discussion and Conclusion 
Results and analysis from the literature study and the empirical study is discussed in this 
chapter. Conclusions are based from the analysis with intention to meet the thesis 
purpose and answer both research questions. 
 

7. Recommendations and Future work 
Recommendations are presented in this chapter according to the discussion and 
conclusion. In addition to the recommendations for practise, the final section will 
propose specific future research direction, which highlights starting points according to 
the results from this master thesis project. Alternative methods and interpretations are 
possible based on the results and other researchers are encouraged to build on the 
results. 
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2  FRAME OF REFERENCE 
This chapter will summaries the result of the literature study. It is divided into three main 
sections with an overall emphasis on customer need activities. The first section elaborates on the 
importance of innovation and why this is a central part for business development. The 
Innovation section will be followed by a description of the framework on how organizations can 
capture user needs. The third section describes organizational practise on how firms can utilize 
user needs in order to increase the innovation performance. The final section summarizes all 
elements and illustrates a holistic perspective of the theory.  

2.1 Introduction  
Involving user into the innovation process is one of the greatest opportunities for companies to 
improve their overall innovation capabilities and reduce the risk of product failure (Enkel, Perez-
Freije, & Gassmann, 2005; van Kleef, Trijp, & Luning, 2005). This forces manufacturers to 
redesign their product development process to systematically find user-developed innovations 
(Von Hippel, 2005). Particularly important is the front-end phase where all the input data is 
gathered for the business plan (Cooper R. , 1998). Von Hippel (2005) state that an end-user can 
have different relationships to different products or innovations. For example, ABB is a 
manufacturer of transformers, but it is also a user of electrical test equipment. ABB would be a 
manufacturer-innovator in those cases where innovations developed by ABB were sold. But 
when considering innovations in electrical testing developed by ABB for in-house use when 
building transformers, those would be categorized as user-developed innovations and ABB 
would be a user-innovator in those cases (Von Hippel, 2005). Users posses a unique advantage 
of innovations as they benefit directly from it. Manufacturer or supplier can only benefit from 
innovations by indirectly or directly sell innovation-related products or services to users. 
 
Cohen and Levinthal (1990) refers the ability to recognize the value of new, external 
information, assimilate it and apply it to commercial end as a firm´s “absorptive capacity”. A 
firm´s absorptive capacity is not only the acquisition of information but also the ability to exploit 
it. It is important to not only learn from the user but also with the user in order to gain a deeper 
understanding of their needs. The firms also need to establish a structure in the organisation and 
involve employees from different functions to exploit the user information. Cummings (2004) 
argues that work groups that are more structural diverse will increase the value of external 
knowledge sharing. 

2.1.1 Innovation and the innovation process  
The following section will define innovation used in this master thesis and describe why 
innovation is important. This will be followed with a description of the innovation process and 
how it is structured in most business today.   

Product innovation and process innovation referred to in this master thesis should be seen as 
technology-related innovations. Technological Innovation is defined as the act of introducing a 
new device, method or material for application to commercial or practical objectives (Schilling, 
2013). Unlike inventions there must be a better economical aspect with the new innovation that 
businesses can gain from. Innovation plays a key role for the survival of firms (Cefis & Orietta , 
2005), increased credit ratings (Dirk & Kornelius, 2004) and a higher market value (Hall, 2000). 
Businesses rely on new products and services developed within the past five years, to account for 
one third of their sales and profit (Schilling, 2013). The Innovative capability to exploit the 
external information and assimilate it to develop a commercial invention is critical for success 
(Cohen & Levinthal, 1990).  
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Koen et al (2003) divides the innovation process into three areas: the fuzzy front end (FFE), the 
new product development (NPD) and commercialization. In this thesis the author will refer the 
first stage as the front end (FE) and exclude the fuzzy since it implies that FE is mysterious, 
uncontrollable and cannot be managed (Koen P. , o.a., 2003). Figure 1 below illustrates the three 
phases of the innovation process.  

 

 
Figure 1: The innovation process divided into the three areas (Koen P. , o.a., 2003, p. 6). 

 
Front-end 
The front-end is the starting point in the innovation process where opportunities are identified.  
Idea management, market analysis and technology feasibility are sets of activities in the front 
end stage of most companies today and includes visions about the business, project and product 
(Khurana & Rosenthal, 1998). Reinertsen (1999) describes the front-end phase as the part when 
work on new ideas could start and when it actually starts.  

The potential to innovate is greatest in the initial part of the innovation process and will decrease 
as the process gets more structured (Khurana & Rosenthal, 1998; Hauser, Tellis, & Griffin, 
2006; Reinertsen, 1999). However, this phase is not a linear process implemented to realize an 
idea and often appears as chaotic, unpredictable and unstructured (Koen P. , o.a., 2001). Cooper 
(2015) state that the effort made in the front-end is crucial for the success rate of the product, 
where the initial stages require extensive actions.  

Koen et al (2001) suggest a new model to handle the front-end innovation activities called the 
new concept developing model (NCD). It posses of five key elements namely: Opportunity 
identification, Opportunity analysis, Idea genesis, Idea selection and Concept & Technology 
development. These elements are expected to proceed in a random and non-sequential fashion. In 
the middle of the circular model is the engine, which drive the five front-end elements and is 
fuelled by the leadership and culture of the organization. The final characteristics of the model 
are the influencing factors, which consist of organizational capabilities, business strategies, the 
outside world and enabling science. Reinertsen (1999) suggests a quantitative approach on the 
front-end phase in order to optimize the process. If the front-end phase is seen as an opportunity 
processor, the measurement could be defined with three key measures of performance; the 
expense, time and effectiveness of the screening process. There are four different kinds of ideas 
after the screening process, namely; god ideas labelled good, god ideas labelled bad, bad ideas 
labelled good and god ideas labelled bad. This method could help businesses to make decisions 
on which ideas they should perceive and avoid putting resources on bad ideas (Reinertsen, 
1999).  

New Product Development  
Once the front-end activities are in place and understood the executional part of the innovation 
process takes place. This part is referred to as the New Product Development (NPD) process and 
is typically well structured with a formal process. Many companies have implemented a stage-
gate process when managing the NPD process (Hauser, Tellis, & Griffin, 2006). The stage-gate 
process is developed by Robert G. Cooper in the mid-1980´s and is a widely known development 
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model. The original stage-gate model was based on research on successful projects and 
businesses when they developed winning new products. The stage-gate process help firms to 
launch new products on the market in a systematic way with go/kill decisions. A typical stage-
gate model is shown in Figure 2 below:  
 

 
Figure 2: Five stage-gate process (Cooper R. , 2009, p. 48).  

 
A project will move through different stages of the development and be evaluated at each gate 
whether to move the project forward (go), abandon the project (kill), hold or recycle the project. 
The discovery phase of the process is referred to as stage 0 and will collect inputs from the front-
end activity. If the business sees potential from the front-end process in a new project and 
manage to pass gate 1, stage 1 start. This is also referred to as scoping and the main objective in 
this stage is to investigate and conceptualize the project. The purpose of the next step (Stage 2) is 
to build a business case where the product is defined, justify the business strategy and create a 
detailed plan. In stage 3 the development begins and activities like mapping the manufacturing 
process, market launch and operating plans takes place. A test plan for the next stage is also 
developed. Stage 4 consists of testing and validation, which includes verification and validation 
of the process for the product, marketing and production. In the final stage, stage 5, the project is 
ready for launch, commercial production and sale. 
 
There are many reasons to implement the stage-gate model and has been referred to as the single 
most important discovery in product innovation (Cooper R. G., 2016). If implementing the stage-
gate properly there will be a positive impact on the following: 
 

• Accelerates speed-to-market 
• Increases likelihood of product success 
• Introduces discipline into an ordinarily chaotic process 
• Reduces re-work and other forms of waste 
• Improves focus via gates where poor projects are killed 
• Achieves efficient and effective allocation of scarce resources 
• Ensures a complete process – no critical steps are omitted 
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Commercialisation 
The final phase of the innovation process is the commercialisation phase. This phase takes the 
NPD outcome to the market and is characterized of after sales activities like support, service and 
marketing. All phases of the innovation process could involve the customer in an interactive 
process where the project is verified and validated throughout the process. In this master thesis 
the commercialisation phase will be excluded from the project and no further description will be 
made of this phase.  
 
The customer and the firm posses different knowledge and experiences of a product, which 
creates an information asymmetry. Eric von Hippel (1994) refers to this as “sticky” information 
and it is costly to acquire and transfer the information in technical problem solving situations. 
Next section will describe and define the customer and their needs in order to create successful 
product developments. 

2.2 Methods to capture customers needs 
Kärkkäinen et al (2001) state that in business-to-business industries there may exist very 
complex chains of customer, customers’ customer and other stakeholders. Literature includes 
several definitions of the customer and refers to them as consumer, end-user or user. Several 
studies investigate the consumer market where the customer also is the end-user (Enkel, Perez-
Freije, & Gassmann, 2005; Matthing, Sandén, & Edvardsson, 2004). Customer, consumer, end-
user or user are not synonymous terms and should not be confused. However, in this master 
thesis project the term customer or end-user is defined as the firm or individual consumers that 
will benefit from using a product or service. 

Customer needs are descriptions, with the customers´ own words, of benefits that a product or 
service can fulfil (Griffin & Hauser, 1993). It is not a solution or a physical measurement but a 
detailed description of the customers wants through a lens of their perception (Gaskin, Griffin, 
Hauser, Katz, & Klein, 2011). User needs cannot be derived directly from the users own words, 
as they are too general or too detailed. To facilitate analysis and application, the words collected 
are usually organized as a tree-like hierarchical structure to form various (usually three) levels of 
customer needs and, according to the situation, those at a specific level are chosen as the final 
customer needs (Chan, Kao, & Wu, 1999). The general needs changes slowly over time and are 
fairly stable (Kahn, 2013, p. 216). Needs that is connected to features (product functions) 
changes more rapidly and is more specific than general needs. These different and in some cases 
contrary needs are complex to understand and the development team must understand the context 
of the usage in order to create a set a features for the product. As no product is perfect, the set of 
features is a compromise to meet the needs on different levels (Kahn, 2013).  

User needs can be divided into two basic categories, unarticulated and articulated needs. Edlund 
(2015) characterize the two basic categories by; not obvious to the user themself, often related to 
problems/discontent or insufficiency and insufficient initial insight from the user´s side to 
generate sales as the unarticulated needs; concrete and specific clear perception of satisfaction, 
strong demands, often expressed in solutions and could even be over-specified as the articulated 
needs.  
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According to Edlund (2015) does a perfect formulated customer need involve the following 
seven elements;  

1. No solutions (technical features or product properties are not needs)  
2. Not easily measured (if it is measurable it is probably a performance metric in the 

functional domain)  
3. Has a clear direction or customer preference (easy to use)  
4. All needs have the same level of abstraction  
5. Short and clear (preferably heading plus explanation)  
6. Using the customer language (add as little as possible)  
7. Kept it ́s character ( i.e. pain should be formulated as a pain – “Few breakdowns” should 

not be reformulated to “High reliability”)   

Traditional market research does not extract unarticulated needs from the customers that could 
generate promising ideas because it focuses on future business and market demands (Enkel, 
Perez-Freije, & Gassmann, 2005). Van Kleef et al (2005) draws fundamental distinctions 
between methods to derive customer needs, as self-articulated or indirectly derived consumer 
needs. Self-articulated needs are derived from direct questions often with guidance to give 
reasons for linking, preference or choice. In the indirect approach will the users not be asked 
directly about the product or attributes but inferred from other variables (like liking, preference) 
or by interpretation of behaviour (observation). Next section will present the framework used in 
this thesis and different methods to capture user needs.  
 
2.2.1 Voice of the customer (VoC) 
The term Voice of the customer (VoC) describes the customers´ feedback about their 
experiences with products or services. Griffin and Hauser (1993, p. 2) defines VoC as “The voice 
of the customer is a hierarchical set of "customer needs" where each need (or set of needs) has 
assigned to it a priority which indicates its importance to the customer”. This product 
development technique has become important for many leading businesses today (Van Kleef, 
Trijp, & Luning, 2005) and there are no doubts that the customers posses an important role in the 
innovation process. The essential component of new product development success is a thorough 
understanding of the customer’ needs and wants (Cooper R. G., 2015).  

VoC will foster customer interaction into the business development and strategy making that 
traditionally have been closed and performed internally. By stimulate the creativity by 
interaction of diverse people in the front-end phase will differentiate the ideation process and 
increase dedication and motivation among the development team. The risk of over-engineering 
will decrease in a later stage where the customer’s need has been verified throughout the process 
(Edlund, 2015). VoC consists of both qualitative and quantitative methods in capturing customer 
needs and is typically conducted in the front end of new products, processes or service 
developments. Cooper et al (2008) identifies six VoC methods that have been successful in best 
performing businesses according to APQC (American Productivity and Quality Center). Table 1 
below is a summary of the six most successful methods for VoC.  
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Table 1: Six different methods of undertaking VoC (Cooper & Edgett, 2008) 

Method Implementation Purpose 
1. Customer visits The entire project team does 

face-to-face visitation and in-
depth interviews with 
customers or users  

Find unmet needs, unarticulated 
problems and functions and benefits 
sought. 

2. Ethnography Camping out with users in their 
homes, offices or factories.  

Understand the challenges and 
problems that customers are facing. 

3. Lead user analysis Via a customer group meeting 
at an off-site event—you are 
bound to come up with 
innovative product designs and 
solutions.  

Identify particularly innovative 
customers or users— those who are 
ahead of the wave  

4. Focus group 
problem detection 
sessions 

Customers and users are invited 
to a moderated round- table 
discussion or focus group 
session  

Articulate customers’ problems and 
challenges. Understanding customer 
points of pain  

5. Brainstorming 
group events with 
customer 

Customers are invited to a 
company "innovation day." As 
part of the day, attendees break 
out into teams with company 
people—marketing, sales and 
technical— intermingled  

Rip apart the current products.  

6. Crowdsourcing 
using online or IT-
based approaches 

The advent of communities of 
users combined with the 
widespread availability of high-
speed Internet  

Seek input, ideas and, in some cases, 
partially completed product designs  

 
Customer visits 
Customer visits are essential for gathering data and iterate with the customer on their home field. 
The best way to gather data is through one-to-one discussions with the user of the product or 
service (Griffin & Hauser, 1993). Griffin and Hauser (1993) also found that individual 
interviews generated more ideas and uncovered deeper needs than group ideation efforts like 
focus groups. The customer visit should be conducted by the firms’ own employees with the 
purpose to in-depth understand how the customer uses the product or service (Kahn, 2013, p. 
236). 
 
Ethnography  
Ethnography is a method to thoroughly investigate the setting of a culture or phenomenon and 
where the researcher may become a part of the culture or phenomenon (Rosenthal & Capper, 
2006). Business ethnography draws on the qualitative research traditions from social sciences 
with roots in several traditions of research. The research method is applied to create deep 
understanding of activities and populations of interest for commercial purpose, one of which is 
product innovation (Rosenthal & Capper, 2006).  It is common for firms to conduct ethnography 
research if they want to enter new geographical areas and better understand the culture that could 
affect the user and the product usage. The researcher must spend time with the customer and 
follow the customer at the site to get valuable insight of how the product is used (Kahn, 2013, p. 
234). Ethnography has a deep explorative approach on few cases and focuses on unstructured 
data, participant observation and spending time with customer (Flint, 2002). The objective is to 
make implicit needs explicit through descriptions of customer and user experience when using 
the product in practise. Based on both observation and reporting the business may benefit with 
an understanding of customer attitudes and beliefs in relevant context. This activity may generate 



  10 

very deep insights of the customers’ behaviour and gather unarticulated needs. This could lead to 
new applications of existing products, to design improvements to existing products, to 
identification of new product opportunities, or to appreciation for the emotional, social, 
psychological, or cultural dimensions of a product’s value to the user (Rosenthal & Capper, 
2006). However, to collect and analyse data requires knowledge of the researcher in order to link 
the interpretations and new product opportunities. 
 
There is no single best practise when conducting product-related ethnographies but rather a set of 
techniques. Table 2 below summarize common ethnographic techniques. 
Table 2: Ethnographic techniques (Rosenthal & Capper, 2006, p. 220) 

Technique Strength Limitation 
Field observation 
(passive) 

Record meaning of events as they 
occur  
Relatively unobtrusive  
Minimum advance planning 

Limited record of events   
Cannot probe for insights 
without creating a break in 
subject’s action  

Full video recording Comprehensive visual and sound 
data 

Limited angle of view  H i  
evaluation cost ($100–$300 per 
video per hour)   
Respondents may be 
apprehensive Laws or ethics 
may prohibit use 

Disguised field 
observation 

Less obtrusive  
View true behaviour 

Possible ethical concerns   
No opportunity to probe or 
confirm interpretation with 
subject 

Ethnographic interview 
(Active) 

Preselected subjects and script 
thorough inquiry 

Screening costs ($100–300 per 
respondent depending on 
difficulty to recruit) 
Possible Hawthorne effect 

Spontaneous intercept 
interviews 

Action triggered with natural 
transition to interview   
No recruitment cost 

Complex logistics result in 
increased on-site labour hours   
Lack of pre-screening can yield 
gaps in sample of subjects 

On-site observations and 
interviews of affinity 
groups 

Observe joint action and peer 
relationships 

Complex coordination effort is 
common  
Effort required to gain 
acceptance   
Possible bias due to dominant 
group member 

Participant observation 
direct involvement in 
events 

Potential for surprise findings is 
high  
Stresses empathic understanding 

Need skilled observers, access 
to right events   
Limited exploration of 
researcher observations 

 
Field observation is a method to observe users in their real locations and situations. It will ease 
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the understanding about the users behaviour, habits, needs and social relations in their 
environment. The activity may yield a variety of types of data ranging from written field notes to 
recorded media. A substitute to field observation could be a video recording. This is available all 
over the world and is able to capture real time visual and audio data. The data gives the 
researcher information about the users pattern, movement and actions over an extended period of 
time. Ethnographic interviews are a combination of interviews and observation, which utilize the 
strength from both of them. The interviewer conducts the interview in the context of the users 
work environment, while the user is performing their tasks. Spontaneous intercept interview is 
another ethnographic interview method, which is performed by a trained person approach a user 
at the site of action in order to find new perspectives. Directly after the observation the user is 
interviewed about their experience. An intensive ethnographic approach is the participant 
observation, where the researchers participate and observe the user in their natural setting. This 
method may contribute with data about the users, processes and cultures in the daily work with 
the product (Rosenthal & Capper, 2006). 

Lead user analysis 
The small subgroups of customers that experience needs before the rest of the customers are 
called lead users. Figure 3 illustrate their leading position on the market compared to other users. 
Lead user research is done in the initial phases of the innovation process with purposes to 
identify strong market opportunities and developing concepts for new products or services. Lead 
users are motivated to push manufacturers to innovate and they are engage in the product or 
service innovation themselves because they posses a unique position to benefit from the 
advances of the offering (Hippel, 1986). They will generate more innovative solutions and less 
predicable needs than the average user. The identification, integration and adaption into the 
innovation process of the lead user are a challenging task (Enkel, Perez-Freije, & Gassmann, 
2005). Urban and Von Hippel (1988) conducted an empirical lead user study by integrating 
market research methods with the lead user hypothesis. This was represented in a four steps 
methodology for concept development and testing. The first step is to specify lead user 
indicators. This is accomplished by finding the market or technology trends and related measures 
and defines measures of potential benefit. The second step is to identify a lead user group by a 
cluster analysis of the survey-based lead user indicators from step one. The third step was to 
generate concept with lead users, which involves deriving data from lead users related to their 
real-life experience with novel attributes and/or product concepts of commercial interest. The 
final step was to test lead user concept and evaluate it with the typical user in the target market. 
Urban et al (1988) suggested that lead users could fulfil an important function after the launch of 
new products as opinion leaders, fuelling the diffusion process. Schultz et al (2007) use two 
central aspects whether to use or refuse lead users into the innovation activities. The first relates 
to the nature of the product whereas cost is the first main driver and quality and product 
differentiation is the second main driver. The second aspect ascribes to the quality of the 
customer relationship with a regional proximity and the emotional attachments.  

 

Figure 3: Lead users (Churchill, von Hippel, & & Sonnack, 2009, p 7) 
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Focus groups 
A focus group is a group discussion technique where eight to twelve people discuss 
predetermined set of topics (Van Kleef, Trijp, & Luning, 2005). The focus group could discuss 
new sets of product concepts or identify important drivers of consumer choice of a product. 
 
Brainstorming events 
This method is a communication tool that is supported by teamwork and is most appropriate for 
B2B products (Rosenthal & Capper, 2006). These events are less formal with an opportunity for 
employees to get to know the customers.  
 
Crowdsourcing 
Crowdsourcing is a process to open up the innovation task to the public through online platforms 
(Schilling, 2013, p. 241). Hence this is not only an activity for users and could involve solely 
experts in the open innovation process. The innovator that brings the best solution gets some 
kind of credit for their work and will also increase the loyalty to the business.  
 
VoC will contribute with important benefits in a numerous of ways and the most important are 
(Gaskin, Griffin, Hauser, Katz, & Klein, 2011): 
 

• A detailed understanding of the customer´s requirements  
• A common language for the team going forward  
• Key input for the setting of appropriate design specifications for the new product or 

service  
• A highly useful springboard for product innovation 

In the creation of ideas it is highly important to focus on the interactions between persons, as 
they are the result of creativity and knowledge creation. This is essential for both the external 
interactions outside the business as the internal interactions inside the business. As innovation 
has become more important for businesses the attention on the organizational structure in order 
to foster innovation performance has increased (Luo, Du, Liu, Xuan, & Wang, 2015). Product 
innovation is not only a concern for the R&D department but also a concern for the whole 
organization. The key to reduce cycle time and be able to launch on time is to create a cross-
functional project team (Cooper & Edgett, 2008). Cummings (2004) argues that external 
knowledge sharing is more valuable when groups are more structurally diverse. Members in 
different locations, who represent and who work in different business units can benefit from 
unique sources of knowledge outside of the group.  

2.3 Manage customer needs in the organization 
The following section in this chapter will focus on how a business can utilize customer needs 
and foster a user-centered design in the organization.  

Conducting a voice of the customer process could generate between 200 and 400 customer needs 
(Griffin & Hauser, 1993). It is therefore important to implement a method to arrange needs into a 
more manageable amount. Cooper (2015) states that many companies suffer from lack of focus 
in the NPD, where resources are used in the wrong projects. Affinity diagram is one method to 
categorize and compress customer needs into groups with similarities. The method organize the 
user needs in three steps; 1. Record each need on a card, 2. Look for ideas that is relate, 3. Sort 
cards into groups until all cards have been used.  
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In order to avoid an overemphasis on minor product modifications and eventually conservative 
NPD decision-making or vice verse, it is important to rate the importance of the user needs. 
Prioritizing customer needs can be done with many different methods, it is however an 
advantage to force user to do trade-offs between needs and avoid high prioritizing on several 
needs. The company could ask the respondent (end-user) to give relative importance ratings to 
survey questions by using a numbered scale. This is a sufficient way to prioritize quantitative 
data directly from the respondent and to provide statistical significance (Chan, Kao, & Wu, 
1999).  
 
The Kano model is a useful method when integrating the voice of the customer into the product 
development, which explains different customer needs depending on the satisfaction level 
(Sharif & Tamaki, 2010). The Kano model defines the product attribute in correlation to the 
customer satisfaction with five different types. 1 - Must-be, 2 - One-dimensional, 3 - Attractive, 
4 - Indifferent and 5 - Reverse. See Figure 4 below for a visualisation of the Kano model.  
 

 
Figure 4: Kano model (Sharif & Tamaki, 2010) 

A “must-be” attribute will not increase the satisfaction level if it is presence but will be 
dissatisfied if absence. It is seen as a necessary attribute to fulfil the basic needs. The “one-
dimensional” attribute is not as necessary as the basic needs but will help to increase the 
satisfaction level if present. The “attractive” attribute is not expected to be present in the product 
and could lead to greater satisfaction but not miss it if not offered. The “indifferent” attribute will 
not contribute much to satisfy the customer if present or not. The “reverse” attribute will cause 
dissatisfaction if present and vice versa.  

Answers from the customer are collected through a Kano questionnaire, which will provide a 
format for obtaining customer answers for each potential product attribute (Ullah & Jun'ichi, 
2011). The format of the questionnaire is divided into a functional and a dysfunctional side. The 
respondent has to select one statement if the attribute is added (functional) or if it is not added 
(dysfunctional). The respondent is allowed to choose any combination of the answer from both 
sides. When integrating the voice of the customer into the product development it is important to  
pay special attention to the following attributes (Sharif & Tamaki, 2010): 

• Keep “must-be” attributes 
• Add a good number of “one-dimensional” and “attractive” attributes 
• Avoid “indifferent” attributes 
• Avoid “reverse” attributes 
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It is not enough to capture, categories and prioritize user needs, what is also important is to 
create a user focused development team (Rosenthal & Capper, 2006). In order for employees to 
understand and consider user needs the user-centered design (UCD) framework was undertaken. 
The user-centered design framework was chosen for this project in order to put user-centered 
perspectives early in the product innovation cycle.  
 
2.3.1 User centered design (UCD) 
The next section will descried the UCD framework more in detail and explains some additional 
techniques in order to utilize the user needs.   

The term “user-centered design” originated in Donald Norman’s research laboratory at the 
University of California San Diego (UCSD) in the 1980s and became widely used after the 
publication of a co-authored book entitled: User-Centered System Design: New Perspectives on 
Human-Computer Interaction (Abras, Maloney-Krichmar, & Preece, 2004). User-centered 
design is a framework of processes in which the needs, wants and limitations of end users are 
given extensive attention throughout the innovation process of a product, service or process 
development. The practise of product development management adopts social science techniques 
to put special emphasis on condition of use rather than technical specifications (Rosenthal & 
Capper, 2006). The framework is characterized as a multi-stage problem solving process that not 
only requires to learn from the end-user but also to learn with the end-user.  

Endsley et al (2011) explains the difference between the traditionally technology-centered 
perspective and the user-centered perspective with two figures (see Figure 5 and Figure 6). In the 
technology-centered perspective engineers focus to develop a product feature to perform each 
function from the product specification. It is the end-users’ responsibility to understand the 
product and find the information they want. Contrary to the technology-centered perspective is 
the user-centered perspective, which challenge the developers to shape features around the end-
users’ needs. Manufacturers develop products where features integrate with the end-users goals, 
tasks and needs. 

 

     Figure 5: Technology-centered design            Figure 6: User-centered design  
     (Endsley & Jones, 2011, p.6)              (Endsley & Jones, 2011, p.7)  

 
Von Hippel (2009) argues that user-centered innovation processes have great advantages over 
the manufacturer-centric innovation development systems. The end-user has a central role during 
all phases of the innovation process and helps development teams to verify and validate outputs 
drawn from their assumptions. UCD optimize the product around how users can, want, or need 
to use the product, rather than forcing the users to change their behavior to accommodate the 



  15 

product. Table 3 describes the advantages and disadvantages of User-Centered Design (Abras, 
Maloney-Krichmar, & Preece, 2004). 

Table 3: Advantages and Disadvantages of User-Centered Design (Abras, Maloney-Krichmar, 
& Preece, 2004, p.11) 

Advantages Disadvantages 

Products are more efficient, effective, and safe It is more costly. 

Assists in managing users’ expectations and 
levels of satisfaction with the product. It takes more time. 

Users develop a sense of ownership for the 
product 

May require the involvement of additional 
design team members (i. e. ethnographers, 
usability experts) and wide range of 
stakeholders 

Products require less redesign and integrate 
into the environment more quickly 

May be difficult to translate some types of data 
into design 

The collaborative process generated more 
creative design solutions to problems. 

The product may be too specific for more 
general use, thus not readily transferable to 
other clients; thus more costly 

 
Even though the user-centered principles will bring more focus on the customer it has not 
eliminated frustration among customers (Miaskiewicz & Kozar, 2011). In order to categorize, 
characterize and prioritize a product or service target group a user profile can be developed. User 
profiles are often represented as a table of descriptors, e.g., “male, average age, intermediate-
level computer user, etc.” (LeRouge, Ma, Sneha, & Tolle, 2013). User profiles helps 
manufacturers to generalize the customers and divide them into different segments.  

The created user profiles will help the manufacturer to develop a fictitious person also known as 
personas. A persona is a conceptual model of the targeted user group that can serve to promote 
the shared understanding of the user throughout the innovations process (Miaskiewicz & Kozar, 
2011). The development team creates this super-typical user to represents a group of real 
consumers with similar characteristics. Even though a persona is not a real person it often 
include a name, photo, likes and dislikes, habits, background and expectations and other 
information needed to provide realistic dimensions. Most importantly, they explicitly highlight 
specific needs and key goals for the user (LeRouge, Ma, Sneha, & Tolle, 2013). The needs are 
the same as in a standard requirements document but are written in the context of a fictive 
customer. 

Lerouge et al (2013) also argues that the primary advantage of the multi-dimensional persona is 
to enable the development team to identify with target users, communicate effectively with them 
and to be a constant reminder to integrate user needs into the system. In a study of how to design 
effective tools to aid software developers, personas were found to be a helpful technique, with 
many resulting benefits, in closing the gap between a software engineering tool’s functionalities 
and the intended users’ tasks and experiences (LeRouge, Ma, Sneha, & Tolle, 2013). 
 
Collaborating with user could be a promising strategy in many situations but could implicate 
risks and limitations. It is, therefore, important to note that collaborating with users is a strategic 
decision for the corporation (Braun & Herstatt, 2008).  
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2.4 Risks to integrate user needs in the innovation process 
The next section will describe risks connected to the involvement of end-user in the innovation 
process. 

One risk is to involve the wrong user into the innovation process and rely on false information or 
over valuing the external input. Customers lack knowledge in details of future features or 
technologies and can generally only provide incremental ideas (Kristensson & Magnusson, 
2010). Customers cannot provide reliable information about products they are not familiar with 
or technologies that have not been commercialised (Enkel, Perez-Freije, & Gassmann, 2005). To 
act upon information derived from these customers is extremely risky. Firms traditionally ask 
customers about product attributes, which are difficult for the customer to predict especially in 
highly technical markets (Flint, 2002). Another risk is knowledge leakage, where involved 
practitioners share sensitive information with external parties i.e. competitors. There could also 
be a risk of only focusing on the needs of current customers and not the future customers. 

This leads to three common missteps (Pinegar, 2006):  
1. Making unnecessary improvements in areas where the market is already well satisfied 
2. Making improvements in areas that are unimportant to the market   
3. Making improvements that, though satisfying some, inadvertently have a negative effect 

o the larger market  
 
It is important to consider the risks and collect a large amount of user information in order to 
avoid the missteps. End-users are often unable to articulate their needs and the traditional market 
research techniques like customer surveys and focus groups does not provide with a higher level 
of meaning-based needs (Goffin, Varnes, Hoven, & Koners, 2012; Beckman & Barry, 2007).  
The study sample of an ethnographical study is relatively small and should therefore focus to 
collect diversified user situations. A larger variety of customer needs, attitudes, activities and 
environments will benefit the study more than a restricted segment study will do (Rosenthal & 
Capper, 2006). Goffin et al (2012) suggest between two to four ethnographic researcher 
preferably with different background when conducting the ethnographic research. Foss et al 
(2011) has three suggestions for organizations to practices for assimilating external knowledge. 
The first suggestion is to increase the probability of external knowledge to reach inside the 
boundaries of the firm by a greater delegation of decision rights. The second is to disseminate the 
knowledge internally with intensive vertical and lateral communication.  The final is to 
encourage employees to leverage knowledge in the context of innovation. Rosenthal et al (2006) 
state that it is usually necessary to combine qualitative methods with more traditional marketing 
research methods as surveys to test the validity and potential commercial impact of these initial 
qualitative insights.  

2.5 Frame of reference summary and research question 
In the chapter frame of references, the author describes the importance of innovation at most 
firms today and how the process is structured. The innovation process is structured in three 
phases where this master thesis will be operating in the front-end and in the initial part of the 
NPD. The following section described the customer and their needs in the innovation process 
and how the customer could bring value to the innovation process. The final two sections 
described methods for a business to capture and manage customer needs.  
 
In order to survive in an industry the firm must meet two criteria, namely, customer needs and 
survive competition (Grant, 2013). Companies struggle to explore new opportunities and at the 
same time exploit existing capabilities, which make them fail to innovate (O’Reilly III & 
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Tushman, 2004). NPD projects can be generated through new technologies or market 
opportunities, but the success will be decided from the customer (Van Kleef, Trijp, & Luning, 
2005). Nine out of ten products will fail within two years after release due to not solving any 
customer needs (Ericson, Larsson, Larsson, & Larsson, 2007). This forces businesses to pay 
more attention to consumer research and be more responsive to the needs from the customers.  
 
The frame of references chapter has identified some underdeveloped areas from the existing 
literature, which this thesis will investigate at the case company. Two research questions was 
developed in the master thesis, which will be the basis to investigate how manufacturing 
companies can gain a deeper understanding of the user needs early in the innovation process.  
 
Research question 1: How can manufacturing companies capture customer needs in the front-
end of product innovation? 

Research question 2: How can manufacturing companies utilize customer needs in the front-end 
of product innovation? 
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3. METHODOLOGY 
In the following chapter the choice of research philosophy, method and approach that have been 
applied in the thesis will be introduced. Furthermore a description of how the data collection 
were compiled that underlies the empirical chapter.  

The manager at product management and the business developer participated recently in a 
seminar with Robert Cooper who stated the importance of integration of users throughout the 
stage-gate process, especially to sharpen the fuzzy front-end activity. As a result of this seminar 
an increased prioritization to integrate VoC in the front end of the innovation process was 
established. The voice of the customer methods was identified to extract more customer 
information. A master thesis was developed together with the author to investigate how they 
could become more user-centered and gain valuable insights from the end-user.  

The author had worked at the case company for four years as a mechanical engineer and was 
about to finalize the masters’ education at KTH in product innovation. In other words, knowing 
both the innovation process at the firm and established theoretical knowledge of the innovation 
process. The author had no experience of the front-end phase at the company and had not worked 
with the product management before. Neither did the author interact with any end-user before 
which gave the author the opportunity to be objective and experience this activity for the first 
time. Hence, The author had established a social capital and an extensive network within the 
company which helped the author to get in contact with several respondents and access to all 
internal documents. 

The project was conducted during five months in the spring of 2016, starting in January 19th and 
ended in June 10th. The thesis had an ambidextrous structure whereas one part explored existing 
literature in the field of customer needs and one part exploited the current processes at the case 
company. Knowledge from the theory combined with insights from the case company provided a 
possibility to adapt UCD methods and VoC techniques to be tested in the later stage of the thesis. 
This study is based on a single case study within what is called the Computer-Aided Breaker 
Analysis (CABA) project at the case company. All respondents are currently involved in the 
project and posses necessary knowledge of the product context.  

The following sections of this chapter will elaborate on the selection of the research 
methodology chosen for this project with three aspects, namely philosophy, approach and 
strategy. See Figure 7 below for a summarized overview of the research methodology.  

 
Figure 7: Summary of research methodology 

Research Philosophy: Interpretivism 

Research Approach: Deduction 

Research Strategy: Case study 

Time horizon: Longitudinal study 
Data collection analysis: Interview study, survey, workshop, 
site visit, internal documents, in-house training and literature 
review 
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3.1 Research philosophy  
The research philosophy will shape the assumptions about how a researcher views on the nature 
of the world and justify the strategy for the research. This will influence the researchers strategy 
and methods chosen for this project and help the researcher to stay focused on the right path. 
Saunders et al (2009) examines four different philosophies that relates to the development of 
knowledge and the nature of that knowledge. Table 4 below summarizes the four main research 
philosophies and the characteristics connected to them. 

Table 4: Comparison of four research philosophies in management research extracted from  et 
al., 2009, p.119 

 Ontology: the researcher’s view of 
the nature of reality or being  

Data collection techniques most often 
used  

Positivism  External, objective and independent 
of social actors  

Highly structured, large samples, 
measurement, quantitative, but can use 
qualitative  

Realism  Is objective. Exists independently 
of human thoughts and beliefs or 
knowledge of their existence 
(realist), but is interpreted through 
social conditioning (critical realist)  

Methods chosen must fit the subject 
matter, quantitative or qualitative  

Interpretivism  Socially constructed, subjective, 
may change, multiple  

Small samples, in-depth investigations, 
qualitative  

Pragmatism  External, multiple, view chosen to 
best enable answering of research 
question  

Mixed or multiple method designs, 
quantitative and qualitative  

 
The study used socially oriented techniques rather than task oriented techniques to uncover gaps  
both externally with users and internally with employees in the organization. Conducting 
research with emphasis on people rather than objects will best fit the interpretivism perspective 
as the research philosophy. Sanders et al (2009) argues that interpretivist perspective is highly 
appropriate in fields as organizational behaviour, marketing and human resource management. 
Furthermore, the project will also use small samples, in-depth investigations and qualitative data. 

3.2 Research approach  
It is important to choose the right research approach to tie the theoretical and the empirical 
findings (Saunders, Lewis, & Thornhill, 2009). It will also provide a clear guide of the further 
progress of the research. There are two basic approaches to conduct the research: the deductive 
or the inductive approach. The deductive approach is used for testing theory by deduce 
hypothesis, test them and analyse the result from the testing. The inductive approach is 
conducted in the opposite way and starts with the empirical study, which the researcher builds 
the theory from. This research has a deductive approach and use existing theories to develop 
research questions, which will be tested by observations. Furthermore, the circumstances around 
the master thesis fits the deductive approach better than the inductive approach in several ways, 
see Table 5 below: 

Table 5: Specific approach depending on circumstances 

 Deductive approach Inductive approach 
Access to literature Abundance of sources Lack of sources 

Period of time Limited No limitation 
Risk Avoid risk Risk is accepted 
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3.3 Research strategy  

The chosen strategy for this master thesis project was a case study, an in-depth investigation of 
the case company in several steps. The first step was composed of investigation of internal 
documents and an in-house training. The second step consisted of interview studies on several 
departments. The following step was to develop surveys with both end-users and the engineering 
department. The final step was to implement new methods from the literature. This was 
conducted to understand the difficulties the company was exposed for today and how to become 
better in the future. Focusing on only one firm will gain a deeper comprehension and also make 
the research more customized to one single setting. Parallel to the investigation of the firm 
extensive analyses of the previous research will be compiled and compared to the findings. The 
practical and theoretical part in this project will be the fundamental framework when 
implementing methods for the firm to capture and utilize customer needs. A number of different 
methods were used in this master thesis in order to grasp this phenomenon from different angels 
and collect data from different sources.  

3.4 Methods 

The Final section will present all methods and describe each method more in detail. 

The primary sources for data collection in this master thesis were interviews, surveys, one site 
visit and one workshop. All methods in this thesis were in the context of the CABA project and 
collected both qualitative and quantitative data. Figure 8 below visualize the methods used as 
primary sources and what function the respondents represented. The secondary data was based 
on an extensive literature review, internal documents and in-house training.  

 

Figure 8: A visualization of the method framework 
(* Developed, implemented but not analysed). 

 
3.4.1 CABA project  
The case company provided the author with internal documents and access to all of the available 
data needed for the thesis project. This included documents from an online survey management 
program where previous surveys were gathered, a web-based general-purpose bug tracker/testing 
tool and finally the internal process documents. This provided a holistic overview of previous 
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activities conducted by the case company and detailed information of the CABA project over 
several years. This thesis will only focus on the circuit breaker area and conduct a study of the 
internal documents concerned in this field. Travel reports, change requests & problem report 
(CRPR), process documents and surveys will be reviewed in order to understand previous work 
in this field.  
 
In order to understand the CABA project and adapt the master thesis to this project an in-house 
training was accomplished before any activity took place. The scope was to get to know the 
operation and the properties of the test equipment (both hardware and software) and the use of 
the test equipment. The targeted group for this education was test engineers from the power 
industry and service utilities who want to learn and practice how to use the TM1800 breaker 
analyzer system. Before the education the respondent needed some general background 
knowledge of medium and high voltage CB's, Basic knowledge of Microsoft Windows and 
operating MS Windows applications is recommended. The main content of the course was: 
 

• Knowledge of TM1800 system 
• Parameters for CB condition evaluation 
• Hardware: display, panels and modules, control 
• Software: structure and concept 
• Defining circuit breaker in CABA Local (internal SW), templates, analyser view  
• Definition and calibration of transducers 
• General setting 
• Performing measurements, Quick test 
• Analysis- and comparisons 
• Reports 
• File handling  
• Accessories 
• Interface for external equipment 

 
After attending this course, the participant should be familiar with the functions and operation of 
breaker analyzer TM1800 and related accessories. The education lasted for one day between 
09:00 – 15:00 and the author was the only participant on this occasion. The participant received 
two documents during the education, one user manual and one testing guide, for additional 
reading.  
 
3.4.2 Interview study  
The first activity for collecting data was the interview study at the product management 
department, engineering department and the sales department. Seven employees with different 
professions where invited to the interviews with a brief introduction by email. Two product 
managers, two engineering managers, one business developer, one sales person and one technical 
support employee covered all professions at the innovation process for the CABA project with 
diversified experience of the user interaction.   
 
All interviews followed a semi-structure method that the author had developed with influences 
from similar work in existing literature. The general interview guide is a good approach to learn 
more about the in-depth experiences and to develop reports (Turner, 2010). All respondents were 
anonymous and are referred to as respondent 1 – 7 in the documentation. The interview was 
conducted in Swedish as it was the mother tongue of all respondents and no translation was 
made in the transcript to avoid misinterpreting the answers. 
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The interviews took around 35 – 60 minutes to conduct and allowed the respondent to elaborate 
freely on the guiding questions. All interviews was recorded and transcribed by the author and a 
copy was sent to the respondent together with a feedback grid for approval. Every interview 
followed an interview guide (see Appendix A), which contained questions about how, when and 
why they capture user needs. It also contained questions on how the respondent compiled the 
user data and how the department utilized the information in the development of new products. 
A summary of the respondents is shown in Table 6. 
 

   Table 6: Respondents from the interview study 
 

 
 
3.4.3 Survey 
The survey was targeted towards end-users and was developed with an expert panel following 
the Kano model questionnaire. Additional to the original Kano questionnaire a column of the 
degree of importance was implemented so the customers could weight each question. The expert 
panel was composed of one representative from the technical support department and the product 
manager of the project. These experts are involved in different stages of the project process and 
are able to cover all sections with their knowledge and experience. The main focus with this 
session was to develop questions for the second part of the questionnaire and find important 
attributes that the product could offer the user. 
 
The survey was divided into three main sections in order to gather diversified data. The first 
section was to gather information about the respondent and also be able to divide all customers 
into customer segments. The second section was about the product attributes with questions in 
terms of benefits and not features. This section was composed of 13 questions and the 
respondent had to select one of the statements; like, must-be, neutral, live-with and dislike from 
the functional side and the dysfunctional side, which was derived from the Kano model. The 
respondent also needed to state his/her importance level of each attribute with a seven-point 
likert scales. The final section was focused on how the customer agrees on being involved in the 
innovation process. The online survey was carried out during 14 March to 15 April 2016 and was 
distributed to 30 users. Two respondents conducted the survey, which corresponds to an 
answering rate of 7 %. 
 
The second survey was directed against engineers at the engineering department and was 
developed by the author. The main objective with the survey was to verify the user knowledge 
among the engineers and identify potential interest with end-user interaction. The survey was 
sent out to 30 engineers with different positions at the department and all respondents where 
anonymous. 19 answered the survey, which corresponds to an answering rate of 63 %. The 
survey was written in Swedish, as all respondents are Swedish native speaking. Each survey was 
composed of 15 questions where the respondent could answer; strongly disagree, disagree, agree, 
strongly agree and don’t know. The respondent could not be neutral in any question and was 
forced to make a statement on either the agree side or disagree side. The respondent was also 
able to answer don’t know if the question was not relevant for their profession.  

Respondent number Date Time (Min) 
1 February 1 2016 60 
2 February 1 2016 47 
3 February 2 2016 52 
4 February 3 2016 62 
5 March 15 2016 45 
6 March 15 2016 35 
7 April 7 2016 38 
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All respondents from the survey study conducted the survey through an online software called 
“SurveyMonkey”. This program has been used at the case company for a couple of years and 
acts as a database for these kinds of surveys. Questions were developed directly in the program 
and were initially sent out internally in the organization for examination. Feedback received 
under this phase was discussed and formed the final surveys. 

3.4.4 Workshop  
The workshop was conducted with employees from three different functions and was observed 
by the supervisor at the case company. The respondents’ profession were sales manager, 
technical support, product manager and team leader from the engineering department. The main 
objective for this activity was to focus on the customer and discuss their needs in a cross-
functional setting. The workshop was divided into three different activities with the framework 
of user-centered design as the main focus (see Appendix B). Each respondent conducted one 
survey, participated in an interactive group activity to develop one persona and finally to act as 
the developed persona to deliver needs from his or her department. The workshop session lasted 
for two hours and was conducted in Swedish, as all respondents were native Swedish speaking.  
 
The survey was composed in two sections. The first section consisted of contact information of 
the respondent and a picture of the innovation process where they should circle the area where 
they were most active. The second page was composed of the same survey that was conducted 
on the engineering department.  
 
The main objective for this activity was to develop a persona. This was an interactive process 
where all respondents discussed together from their experience on general facts about this fictive 
person. The persona was given a name, age, occupation, family, profession, education and 
interests. Furthermore a regular workday for the persona was developed where all main activities 
were pointed out and if there could occur frustration or satisfaction in each activity for the 
persona.  
 
The final activity was to act as the persona individually and develop needs related to the 
respondent’s profession. Everyone stated needs on post-it notes, which was collected and 
compiled by the author after the workshop.  
 
The respondents were also able to give their own opinion about the workshop, which was 
compiled in a feedback grid by the author. Summary of the feedback from all respondents are 
shown in Table 7. 
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Table 7: Respondents feedback grid of the workshop 

(+) What worked well (-) What did not work well 
• A fun way to turn the focus on needs 

rather than requirements 
• Good discussions 
• The team came to consensus in most 

cases 
• Good model to follow 
• Developing persona 
• Developing “a regular day” 
• Good input to the NPD process 
• Moderately long session 
• Great with input from different 

professions/functions 

• Survey felt oriented towards 
engineering 

• There is many personas in this field, 
with different demands, knowledge and 
equipment 

• Hard to develop user needs 
individually 
 

(?) Open questions (!) New Ideas 
• Actual input to development? 
• How will this be presented? 

• Service should participate in this 
activity 

• Users should participate in this activity 
• More personas on different customer 

segments 
• Grade needs on different levels 

 
3.4.5 Customer site visit  
The author and the responsible employee from the technical support group conducted a customer 
site visit on a substation together with the largest service business in Sweden in April 13, 2016. 
The site visit lasted from 09:00 to 14:00, including discussions over lunch. This occasion was 
chosen because the user was about to commit a purchase of new equipment of breaker testing, 
posses’ competitive products and was currently using products from the case company. The 
service team was composed of three service technicians with an age span from 35 to 65. At this 
specific occasion the service technicians was about to conduct a breaker test of three circuit 
breakers. The object was a 200kV SF6 circuit breaker from 2010, manufactured by Areva.  
 
The author conducted contextual interviews and observations with all respondents during the 
occasion and the employee from the case company conducted the site visit with normal routines. 
There were photo restrictions at the facility with video surveillance, which made it impossible to 
capture the event with photos or video. Both the author and the employee from the case company 
compiled the site visit individually, but the author conducted the analysis.  
 
3.4.6 Literature  
An extensive literature review of journal articles, books and webpages was conducted in parallel 
to the empirical study. Existing research publications provided this project with a better 
understanding of characteristics of NPD projects and methods to capture customer need. The 
literature review functioned as an informative source to form research objectives and questions, 
but also to develop methods adapted for the case company. The journal articles were gathered 
from web of science, emerald and primo (Browse Journals & Books;Web of science; Primo, 
2016).   
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3.4.7 Analyse of data  
The analysis answered the questions on how to capture and utilize end-user needs in the case 
company. Table 8 below shows an overview of structure and how this is related to the process. 

Table 8: Data analysis  

Analysis table of gathered data 
How Respondents Data collection Data Analysis 

Interview study  Product management 
Engineering management 
Sales department 

Semi-structured 
Interviews 

Qualitative, 
transcript, 
recording, 
feedback grid,  

Coding, Find 
patterns, 
explore gaps  

Survey (End-user) 
Engineering 

Survey Quantitative Find patterns, 
explore gaps 

In-house 
training 

Technical support Act as a 
customer, 
contextual 
interviews, 
observations 

Notes, product 
specifications 

Find patterns, 
explore gaps 

Internal 
documents 

Case company SurveyMonkey, 
Bugzilla, 
internal 
documents 

CRPR, travel 
reports, survey, 
process 
documentation 

Find patterns, 
explore gaps 

Workshop Sales manager  
Product manager 
Team leader at Engineering  
Technical support  

Survey, persona 
development, 
needs 
development 

Qualitative and 
quantitative, 
Needs card, 
persona, story 
board  

Find 
boundaries, 
affinity 
diagrams, 
Find patterns, 
explore gaps 

Customer site 
visit 

End-user 
Technical support 

Contextual 
interviews, 
observation  
 

Field notes, 
travel report  

Explore gaps, 
identify 
characteristics 
of customers 

 
The initial approach to collect and gain a deeper understanding of the case company’s current 
position was to conduct an interview study. All interviews resulted in feedback grids with the 
most important findings (see Appendix C), where gaps and pattern was identified. It also 
contributed with qualitative data from several departments in order to create a holistic view of 
the organization structure.  
 
In order to verify assumptions from the interview study and collect more structured quantitative 
data two surveys was developed. One survey was directed against the end-users where the aim 
was to identify product attributes that should be added, avoided or kept in the new product 
version. The second survey was directed against the engineering department where gaps and 
pattern was verified. 
 
The in-house training was conducted in order to gain a deeper understanding of the product but 
also to act a customer that attends to the education. The author was able to perform contextual 
interviews and observations of the execution and gain a deeper understanding of how the 
educator reaches their customers. 
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The internal documents were used as a knowledge bank where all activities connected to the 
project was gathered. Data from several methods used in order to collect user information and 
processes to execute the innovation process was analysed. 
 
The two final activities were developed by the author in order to test new methods in order to 
capture and utilize user needs. The workshop was undertaken a UCD approach where a survey, 
persona and affinity diagram was developed. The site visit used a VoC approach in order to 
capture user needs and gain a deeper understanding of the unarticulated needs.  
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4. EMPIRICAL STUDY 
In this chapter the results from the empirical study will be presented. The first section will 
provide an understanding of the case company’s current position and context. The following two 
sections will describe the current methods to capture and utilize user needs at the case company. 
The final section will show the results from the implemented methods in this master thesis.  

4.1 Case company overview 
The goal of the in-depth investigation of the case company’s current position and context was to 
provide a deeper understanding of the barriers to capture and utilize user needs. This was 
accomplished through an interview study and internal documents where qualitative information 
was collected. Findings from the organizational practise were later acknowledged in the 
workshop with a cross-functional setting.  
 
Respondents described the case company as a part of a branded house with a market leading 
position in test and measuring equipment in the electrical power industry. The head quarter has 
acquired strategically important resources and capabilities in order to gain market power and 
diversify their product portfolio to cover all areas in the electrical power market.  Respondents 
describe the organization as decentralized where each facility is responsible for their own 
success. The case company works as an independent business and posses all resources in order to 
develop products from an idea to mass production. However, before a new concept pass through 
gate 2 the headquarter must accept the new concept to provide the firm with funding’s. The 
brand have become a multinational corporation expanding into several geographical markets and 
diversified into new market areas. Hence, the case company was focusing in five application 
areas within the power electric segment and do only develop products in their product segments. 
Figure 9 below an illustrative figure of the product segments and the application areas: 
 
 
 

• Relay testing 

• Circuit breaker testing 

• Battery testing 

• Primary circuit testing  

• Transformer testing 

 
 

Figure 9: Visualization of application fields 
 
The case company provide complex and highly technical products to businesses that want to 
conduct measurements within the electrical power industry. Complexity means that the user must 
have good knowledge of the measurement equipment and the execution procedure. Products 
from the case company usually have a long lifecycle of up to 20 years. There is high demands on 
accuracy and sustainability on the products, which should also be portable. The firm must be 
able to proactively understand user needs and future expectation. The business also posses after 
market offerings like support and service.  
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The case company is engineer-driven with focus on the technology and push their solution out on 
the market. The business is structured with six different functions; top management, product 
management including support and service, engineering department, manufacturing department, 
supply chain and finance department. All departments are found in the same building but are 
physically separated from each other.   
 
The case company sells products to a niched market with a small customer group where there are 
few well-known competitors. Most of the products from the case company are distributed around 
the world, as 90% of the customers are stationed outside Sweden. This forces the organization to 
structure their sales organization and distribution channels closer to the customer. The sales 
organization is a stand-alone department and collaborates with other sales departments around 
the world. This means that the hierarchy at the sales department looks differently from the rest of 
the organization. All sales functions operate under their own hierarchy on a multinational level. 
The sales departments do not cover all countries on the market, which was the reason for the 
organization to also use distributors.  
 
4.1.1 The innovation process and structure 
The structure of the business and their engineer-driven approach was reflected in the innovation 
process. The following section will describe how the case company develops new products and 
services.  
 
The case company is responsible of new developments and take charge of the entire innovation 
process. The innovation process follows a traditional stage-gate process, from the initial activity 
until the project closeout. Figure 10 visualize the initial step in the stage-gate process and the 
main responsible departments for each step.  
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Figure 10: Stage-gate process at case company 
 

Respondents from the interview study helped the author to understand when different functions 
contributed to the process. Product management is highly involved in the initial phase from idea 
to the NPD process and also decides which product that should be realized. They handle the 
market research and design the product specification. But they decrease their involvement in the 
innovation process the closer they get to the NPD start where they have little involvement. At the 
end of the NPD process they get more involved again and verifies what the engineers have done 
during the NPD process and validates that they have reached their goals.   
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“We write an overall requirement document from our department with different features and 
specifications that the product should have, not very detailed, but the most important stuff. Then 
will the engineering department break down these requirements and make their own 
specifications“ (Respondent 1, 1st of February, 2016) 
 
Product management is responsible to initiate the front-end process with market analysis and 
technical feasibility activities. If the project case receives a go in gate 1 a product requirement 
document (PRD) is created where all requirements are transformed into a specification 
document. The PRD is handed over to the engineering department, who will break down the 
specification into measurable technical requirements. The PRD should be a static document that 
does not change over time and is validated through pre-set measurable. There is no 
transformation of user information between these two departments and it is plain technical and 
task oriented.  
 
4.1.2 Description of the customer  
The case company have, as many industrial markets with business-to-business (B2B) 
organizations, long chains of stakeholders and customers. There is also different purchase 
routines depending on the geographical area, where some buy large contracts and some buy 
single equipment. The case company divides the customer into two groups, namely the internal 
and external customer. The internal customers are the sales department and distributors, because 
they need to “sell” and convince the sales department about the benefits with the new product. 
The external customers are referred to as the paying customer. These can be large organizations 
with closer supplier-customer relationship and decision-making units or a single end-user from a 
service business. Markets outside Scandinavia generally purchase large contracts from 
manufacturers and the end-user is not involved in that process. Manufacturers compete with 
product specifications and price more than listening to users opinions. This master thesis will 
focus on the Swedish market where the customer generally is the end-user.   
 
“In Sweden we meet the end user, the person that is using the instrument, possibly a department 
manager, which know what the product is about. We never talk with purchasing more than to 
send the order and talk a little price but he comes in late. We work at very low levels in Sweden 
and we want to meet the user, the person that actually uses the instrument. It is his daily tool that 
he will use and where it differs very much from other countries. In Turkey e.g. will there be a 
large contract where the managers decide, same in France where there is a contract, which will 
be approved centrally and then distributed to the user” (Respondent 7, april 7 2016). 
 
A common perception among the respondents from the interview study is how the case company 
divides the external customer. There are four different customer segments in the market with 
different needs and characteristics. Figure 11 below will illustrate these four different segments.  

 



  30 

 
Figure 11: Customer segments 

 
Original equipment manufacturer (OEM) produce electrical power applications like switchgears 
where products from the case company could be used to test their products to ensure the 
functionality. The OEM could use test equipment both internally before they launch products but 
also externally when they have installed the products on the field. The OEM is in the top of the 
pyramid because they influence the rest of the actors on the market and is the leader when it 
comes to research and development. The main need from the OEM is performance as they are 
the lead user of the equipment and need to test the limits of their own products. 
 
The service segment maintenance the electrical power application and ensure the functionality 
on the product where they currently operates. They need to travel to the substation and work in a 
dangerous setting to test the equipment. In order to meet the needs from the service segment it is 
important to focus on the mobility and reliability because they travel a lot with the equipment 
and must trust it when they are at different electrical substations far from work. 
 
Substations could posses their own equipment and conduct maintenance on their own objects. 
This was generally the case before the deregulation when there were stationary employees on the 
substations. The electrical stations need much functionality for the money so they can test 
multiple functions with few products. 
 
The industry is not as clear as the other segments but there are large manufacturers like 
steelworks that consume a large amount of electricity and need their own equipment and service 
teams to maintenance different power applications. The need from the industry is not clear but 
case company believes that if you meet the needs from the other segments the industry will 
follow.  
 
4.1.3 CABA description and prerequisites 
The following section in this chapter will focus on one application field and introduce the CABA 
project that had a central role during this master thesis project. All methods was developed in the 
context of the project and directed against the most valuable customer segment.  

The case company has a long and successful history in the circuit breaker market, primarily of 
the analytical tool and efficient reporting features. The possibility to validate test results in detail 
and easily compare test results has been present for a long time and has become more vital for 
the user. Previous projects has been focusing on the technical feasibility and the market viability 
but has not included any specific process to capture the user need. This has lead to several 
changes after the product launch and created a complex software system to cover the 
modifications. CABA was chosen as the pilot project to put more emphasis on the user by the 
business developer and the manager of product management. The main reason for this decision 

 
OEM 

 
Service 

 
Substation 

 
Industry 



  31 

was that the new generation of CABA was about to be developed and the project was, during this 
master thesis project, in the front-end phase of the innovation process.  
 
The author participated in an in-house training on CABA with the responsible circuit breaker 
specialist from the technical support group. The objectives for this event were to gain a deeper 
understanding of the product and also observe how these events are conducted. In this occasion 
there were only the author and the educator, which created a more open discussions atmosphere 
and in-depth explanation of specific problems. The educator went through the user manual and 
the product specification document and explained the most fundamental functionality of the 
software. Participants do normally work with the equipment and test different features, but for 
this specific setting the aim was to achieve a general understanding of the product and the in-
house training.  

4.2 Current methods to capture user needs 
The initial objective with the semi-structured interviews was to understand how different 
departments interacted with customers and what kind of method they used in order to collect user 
needs. Some respondents describe that the case company conducts consumer surveys regularly 
about general attributes of the products. This is used as a foundation when deciding on which 
application area to prioritize. Furthermore these studies are conducted in a quantitative way with 
an online survey method and involve mostly distributors but in some few cases even the end-
user. Distributors do also reach product management through email and telephone calls when 
they have more urgent requests that originate from the end-user.  
 
“Recently we have started to use a customer survey tool when we want to collect or confirm if we 
have received the correct picture about what we should do in the future. Or want to ask 
questions about the market but we do not direct it towards the end customers, we have involved 
it against those who we know have relatively good knowledge of our customers, like; distributors 
and technical support etc.” (Respondent 2, 1st of February, 2016) 
 
The next step was to understand what sources they use in the front-end phase to create new 
project cases. Product management often reaches out to their key distributors when they want an 
opinion on product features or market assumptions. They have established a close relationship 
over a long period of time and rely on their opinion. 
 
“I think the two most important sources of information are from our application experts who 
know our end-users situation and they are sitting in the flow of requests about what is happening 
on the market and as well as the questions we receive are often the things our end-users do not 
cope with our products and so on. Then we have technology and those who are at the forefront 
there, what's the new technology that has come that would benefit us in our field. When you have 
got them together and got together something good out of them” (Respondent 2, 1st of February, 
2016) 
 
The case company does not receive end-user needs directly from the end-user but through, as 
they call it, filters. These filters are distributors or sales departments that act as a bridge between 
the end-user and the manufacturing site. The filter posses’ extensive knowledge about the 
customer situations and compile needs over time. Product management reaches out to these 
filters in order to get knowledge about the end-user and also tries to collect data from them. This 
structure is common for multinational business as it is impossible for the manufacturer to reach 
customers all over the world. Figure 12 illustrates the information flow in the organization. 
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Figure 12: User information flow 

 
 
The case company collect all complaints or suggestions from the filters in a CRPR (change 
request & problem report) and transform them into bugs in a web-based bugtracker system called 
Bugzilla. Each bug is assigned a responsible person and a priority level where each bug is easy 
to follow and it is easy to get an overview of all bugs reported into the system.  
 
All respondents were well familiar with the articulated needs from the end-user and could easily 
connect specific needs to different customer segments. However, there were no deeper 
understanding of the unarticulated needs among the respondents or emotional feelings of the 
end-user when they execute measurements. No one really knew if the customer had other needs 
not expressed to the case company and did not have any structure to capture these needs. One 
respondent stated one way to collect these needs according to experience:  
 
“By spending time with the customer. But we do not do it enough, employees with leading 
positions want to spend more time together with the customer”, Respondent 4, February 3, 2016 
 
There are also some other activities with customers that are not only work related and less 
formal. The organization call them “brand” days, where they invite up to 100 customers to 
Stockholm to share experiences and meet other customers to the organization. These occasions 
lasts for two days and combine a conference with a dinner in the evening. This kind of events has 
decreased a lot the last decade and is not a regular activity anymore. 
 
Several times each year the product management and technical support group travels to the 
customer to either train, educate or demonstrate a product for the customer. The main difference 
from a sales meeting and a customer site visit is that the main objective is not to sell equipment 
but to help customers with a specific problem.  
 
“The customer does not see site visits as a sales meeting and are more open during these 
occasions”. Respondent 3, February 2, 2016. 

4.3 Current methods to utilize user needs 
The internal documents stored in the local network at the case company provided with large 
amount of information on CABA. The purpose to examine the internal documents was to 
understand how the business utilizes the user information. The aim was to understand existing 
method and processes currently used and identify gaps and possibilities.      
 

 
User 

 
User 

 
User 

Distributor 
Sales 

Case company 
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Customer complaints or suggestions were found in the bugzilla software, with over 1500 bugs 
over a period of 30 years. The main part of the bugs was minor changes or errors occurring 
during operation. Solving these bugs will generate new attributes to meet the customers need and 
gives input to new functionality in products or services. The case company will fulfil the 
requirement by developing a prototype or software code in order to meet the bug specification. 
The prototype or software is next tested internally within its proposed context to verify the 
functionality and accuracy of the originally stated need or request. If the new functionality does 
not match the original need or request the cycle will be repeated until an acceptable match is 
found. The case company compiles and prioritises all bugs and the product manager decides on 
whether it should be changed or not. When there are enough bugs to make a remarkable update 
of the product or service, resources will be allocated to the project. Few times each year these 
updates goes out to the customer, free of charge, together with a newsletter to explain these 
updates. Effort was made to analyse the data in bugzilla but the program could not categorize the 
bugs into any satisfied category and many bugs did not state the source.  
 
Employees from the technical support group conducts site visits directly with the end-user and 
summarize the activity in travel reports. These events occur in the context of the user’s 
workplace where the firm want to demonstrate or support users in complicated situations. One 
employee with a task-oriented mind-set usually performs the site visit. The first section focuses 
on the customer information and describes the product they posses, what problem they are facing 
and what they will accomplish during the visit. The following section describes what they did 
during the visit and explains the knowledge level of the user on each functional feature of the 
product. The final section is about knowledge sharing and good to know. The knowledge sharing 
describes how the contact will be in the future and how they will communicate. The good to 
know describes more about some general information like language level and about the local 
environment where they operate. Most of the information received from the travel reports 
focuses on the product and tasks and no information about underlying user information like 
emotions. 
 
A sales employee conducts around 100 customer meetings each year and participates in several 
conferences. The sales department also write travel reports but does not contribute with feedback 
in the innovation process in a structural way. Needs or wants from the user is discussed in 
informal meetings between the seller and the product manager. The sales department collect 
customer information in a CRM-system (customer relationship management) but the system is 
only accessible for the sales department.  
 
The organization had worked with a small part of VoC previously and established a framework 
to better understand and assimilate the key issues and drivers in the market place from the point 
of view of both direct customers and users of the products and services from both the case 
company and the competitors. The organization used a survey to capture customer perceptions 
on product attributes with a five point likert scale. The previous VoC study was undertaken 
across a range of electrical applications, test and commissioning "experts" and key players. All 
participants were renowned for their deep domain knowledge and wide perspectives on the key 
requirements for future products and services. The method provided the organization with 
quantitative data on general attributes, which were compared to competitors. The information 
was then taken and used as part of a comprehensive market analysis at the front end of new 
product and service development programs. 
 
All methods currently used at the case company to capture user needs are evaluated in Table 9. 
Identified advantages and disadvantages is based on how they case company performed each 
method and how this could contribute in the master thesis project. 

Table 9: Summary of internal documents 
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Method Data Collection 
timeline 

Data Cost Advantage Disadvantage 

In-house 
training 

1-2 days Qualitative Medium Visual aids can 
be used, 
provides input 
on user 
friendliness, in-
depth answers 

Cannot be 
generalized to a 
large 
population; 
appropriate for 
limited topics 

CRPR Month Quantitative Low Provides 
specific input 

Cannot be 
generalized; 
appropriate for 
limited topics 

Site visits 1-4 days Qualitative Medium Visual aids can 
be used, 
provides input 
on user 
friendliness, in-
depth answers 

Often requires 
extensive travel, 
Hard to 
generalize on 
different 
products 

VoC Month Quantitative Low Low cost, data 
can be 
generalized to a 
large population 

Slow data 
collection, low 
response rates 

 
The interview study identified a threshold between the product management and the engineering 
department. Manager from all departments state that it is really important to transform the 
customer needs into product requirements between the front-end and the NPD phase. The next 
step was to examine what developers in the engineering department knew about the user and if 
there were any interest to understand the user needs.  
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4.4 Engineers Knowledge and attitude towards the end-user 
In order to investigate the current importance of the user in the initial phase of the innovation 
process and if the opinion among engineers are the same as in the management a survey was 
conducted. 19 engineers answered the survey covering all functional positions. All respondents 
were currently working with different projects, which covered all current projects at the 
organization.    
 
Table 10 summarize all respondents answer and highlight the most selected answer. The green 
field represents the answer where most respondents sympathize and the yellow field represent if 
two answers got equal amount of sympathizes.  

Table 10: Survey conducted by the engineering department 

Customer focus in engineering 
Strongly 
agree Agree Disagree 

Strongly 
disagree 

Don’t 
know 

I have good knowledge of the end user in 
the projects I am involved in 

10,5% 42,11% 42,11% 5,26% 0,0% 

I have good knowledge of the basic needs 
expressed by the end users 5,26% 52,63% 36,84% 5,26% 0,0% 

I have good knowledge of the underlying / 
unspoken needs of the end user has 10,53% 21,05% 47,37% 15,79% 5,26% 

I know what frustrates the end user 10,53% 36,84% 36,84% 15,79% 0,0% 
I know what satisfy the end user 21,05% 52,63% 15,79% 10,53% 0,0% 
I know the different customer segments in 
the project 

10,53% 63,16% 15,79% 5,26% 5,26% 

My main focus when I develop the product 
is to meet customer needs 

31,58% 36,84% 31,58% 0,0% 0,0% 

My main focus when I develop the product 
is to meet the requirement specification 
(functionality) 

57,89% 36,84% 5,26% 0,0% 0,0% 

A good understanding of the end user 
would facilitate my work 

68,42% 31,58% 0,0% 0,0% 0,0% 

Direct contact with end users would 
facilitate my work 

36,84% 57,89% 5,26% 0,0% 0,0% 

Studying / observing an end user using a 
prototype / mock-up would create a 
greater understanding of my work 

42,11% 57,89% 0,0% 0,0% 0,0% 

I am interested in understanding the end-
users need 

84,21% 10,53% 0,0% 0,0% 5,26% 

I would appreciate to meet the end user 57,89% 31,58% 5,26% 5,26% 0,0% 
 
The result from the survey reinforces the assumptions among the managers. 47 % of the 
engineers disagree or strongly disagree with the statement that they have good knowledge of the 
end user in the projects they are involved in. The majority knows the user’s basic needs and how 
to satisfy the user but do not know the unspoken needs and what will frustrate the user. A larger 
percentage meets the requirement specification rather than the user needs. More than 90 % of the 
respondents agrees or strongly agrees that a good understanding or direct contact with the end-
user would facilitate their work. 95 % respectively 89 % is interested to understand and would 
appreciate to meet the end-user. 
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4.5 Implemented methods to capture and utilize user needs 
This section will describe the implementation of methods adapted to the case company in order 
to capture and utilize the user needs.  
 
The frame of reference and the empirical study contributed with methods that have been 
validated by numerous studies from the literature and made it possible to customize it to the case 
company. Utilizing existing channels and methods at the case company but with a new approach 
during the execution would ease the adoption. Both qualitative and quantitative methods will be 
used in order to capture and utilize the user needs.   
  
4.5.1 Survey directed against end-user 
The objective with the end-user survey was to collect quantitative data on the satisfaction level 
of different product attributes on CABA. The original CABA version dictated the new 
generation of CABA, which should be based on existing software functionality but reduce the 
complexity of the software program.  
 
The survey resulted in only two respondents, which was too low for any meaningful input in this 
master thesis project and no analysis will be made on the answers. It was expected to be a low 
response rate from the users and had the highest probability rate in the risk analysis from the 
planning report. It was however a meaningful experience to develop the questionnaire and follow 
the process to execute the survey. The organization practise to develop a survey highlighted 
inertia in the organization and their different views on the content. One employee stated: 
  
“It is hard to develop a survey because many stakeholders need to approve the survey and 
management want to centralize the activity” Informal meeting with employee, March 3, 2016.  
 
The development of the survey demanded a lot of resources and involvement of many different 
professions from different departments. This was time consuming and created many contrary 
suggestions of improvements on the survey. When the survey was completed and approved there 
was another department that needed to establish the respondent list. 
 
4.5.2 Customer site visit 
The existing approach currently at the case company is to educate, demonstrate and support user 
during customer site visits. However during this specific customer site visit the aim was to 
implement contextual interviews together with observation. Instead of only give information 
during these events there is also a possibility to collect information.  

The site visit team had a meeting 30 min before the visit and discussed the main objective and 
goals with the visit. From the business point of view the main objective with this meeting was to 
illustrate benefits with the product and teach the user how to handle the instrument with more 
advance settings. From the master thesis point of view was the site visit a chance for the author 
to observe how the interaction between the case company and user is conducted and also a 
possibility to interview the user. The author determined that it was important to observe testing 
behaviour by users within their work environment and also to discuss testing habits and 
practices. The author wanted to see where products were stored, to discuss how the respondents 
choose the products they purchase and how they perceive competitive products. Accordingly, the 
research approach combined direct observation and contextual interviews.  

At this occasion the user was performing a breaker test on three breakers. All equipment was 
prepared for testing when the site visit team arrived and the users waited for the research team to 
execute the testing together. All participants walked around in the facility before the testing and 
explained what they will test during this session and explained all objects. One respondent also 
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explained how the procedure was conducted before they where allowed in the area. Two weeks 
before they went to the facility they had to create a work request on what they want to do. A 
project leader orders a connection scheme on the objects and plans the execution. The substation 
owner develops a document on how they should test each object and what data they want to 
collect from the test. Responsible stakeholders, which does not visit the facility develops the 
testing scheme, which in some cases creates dangerous situations.  
 
“The test plan told me to perform a test on a object that was loaded with high voltage yesterday, 
but as a service engineer you always have to check everything twice” User 1, April 13, 2016.  
 
They also explained that after the deregulation there are many different actors on these facilities 
and worse control because all the paper work disappears. There are longer intervals between the 
tests and fewer personnel perform more test executions. The service engineers had also found 
previous test results from these breakers, which made them satisfied and would ease their own 
work because they now had something to compare with.  
 
The service engineers went into to a trailer next to the objects when it was time to test the 
breakers. The trailer was custom made as an office with a desk where the test instrument was 
placed. All the cables went through a hole on the side of the trailer to the object so the user had 
protection from weather but also if something went wrong during the test. One person stood 
outside and looked at the breaker and one conducted the test inside the trailer. Due to lack of 
windows in the trailer they had to shout to each other when the performed each execution. The 
author asked how they felt during the test session of the objects and got the reply:  
 
“I can finally sit and relax when it is time to conduct the testing” User 2, April 13, 2016.   
 
The author observed the user during the test of the breakers and found some frustration and 
satisfaction during the execution. They got frustrated of the time it took to attach all cables to the 
object and the preparation before the testing. They could not use a computer to test because of 
software issues when the IT-department tried to install CABA. During the test there was a lot of 
paper work that they had to fill-in during the test in many different folders. They got really 
satisfied when they found previous test documentation and when it was finally time to test the 
object. 

After the breaker test the author asked the user if they developed solutions by themselves and if 
they share any ideas with manufacturers. User 1 answered that they have a lot of ideas of 
improvements and they realized some of them by themselves but a lot of the ideas just stays in 
their heads. The author also asked if they wanted to share their ideas or even where willing to 
participate in the development of new equipment.  

“Of course that is something we want to be a part of, if we want better solutions we need to offer 
something in return and put more effort to bring better solutions” User 3, April 13, 2016.    

All users agreed on that it should be beneficial both ways to share experience and ideas. During 
the site visit the author observed that the employee did not use any structured guidelines when 
conducting the site visit and did not write any field notes. The case company employee had a 
task-oriented approach and wanted to help and convince the user of the product but did not 
collect any data for own purpose. From the ethnographical study in this master thesis project the 
user came with several suggestions on improvement for the development and revealed emotions 
connected to the execution. 
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4.5.3 Workshop 
The main objective with the workshop was to develop a persona and put extra emphasis on the 
end-user. The author also wanted to create a cross-functional setting for this activity in order to 
diversify the knowledge and enable an experience exchange over several functions. There was 
also an opportunity for the author to confirm conclusions drawn from the interview study with 
input from all departments. All respondents have leading positions in the case company and are 
well familiar with the CABA project.  
 
The initial step for the respondents was to conduct a survey, which was completed by the 
engineering department before this occasion. Result from the surveys is summarized in Table 11 
below, where each respondent is shorted as followed; PM – Product Manager, E – Engineering, 
S – Sales, TSG – Technical support group 

Table 11: Survey workshop  

Customer focus in engineering 
Strongly 
agree Agree Disagree 

Strongly 
disagree 

Don’t 
know 

I have good knowledge of the end user in 
the projects I am involved in 

PM, S, 
TSG E    

I have good knowledge of the basic needs 
expressed by the end users 

PM, S, 
TSG E    

I have good knowledge of the underlying / 
unspoken needs of the end user has S PM, TSG E   
I know what frustrates the end user PM, TSG S E   
I know what satisfy the end user PM, TSG S E   
I know the different customer segments in 
the project 

PM, S E TSG   
My main focus when I develop the product 
is to meet customer needs PM, TSG S E   
My main focus when I develop the product 
is to meet the requirement specification 
(functionality) 

PM, E  S, TSG   

A good understanding of the end user 
would facilitate my work 

PM, S, 
TSG E    

Direct contact with end users would 
facilitate my work 

PM, S, 
TSG E    

Studying / observing an end user using a 
prototype / mock-up would create a 
greater understanding of my work 

PM E, TSG   S 

I am interested in understanding the end-
users need 

PM, S, 
TSG E    

I would appreciate to meet the end user 
PM, S, 

TSG E    
 
It is obvious that departments that have regular contact with end-users also posses more 
knowledge of the end-user. However, everyone agrees or strongly agrees on that a better 
understanding or direct contact with the end-user would facilitate their work. One way to 
implement a better understanding of the end user is to develop a fictitious person that will 
represent a user segment. 
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The second part of the session was to develop one persona from the most important customer 
segment according to the team. All respondents agreed on the service segment as they used the 
CABA software most of all customer segments and was the most important customer. Below is 
the result from the persona development.  
 
Mads is a 50 years old father that lives by 
himself in a house in Ålborg, Denmark. He 
has two children that have moved out to 
work in Copenhagen and he is divorced 
from his wife since several years ago. Mads 
has an upper secondary school education 
and works today at Bravida as a service 
technician and earn 30 000 DKK/Month. He 
has a practically oriented mind and is really 
interested in technology, particularly 
mechanics. On his spare time he goes out on 
a ride on his motorcycle, watch soccer or 
trotting and spends time with his children. 
He does not like to discus politics and have 
not been in a library for many years.     
 
The next step was to develop a regular day (Figure 13) for Mads and add emotions to the 
different steps (Table 12) that Mads felt during a regular workday. The author had conducted 
user research before this session and could contribute with some guidance of the time schedule 
from actual test results from existing users. The context to Mads regular workday is that he will 
bring a college, as this is common for these kinds of executions and he will also have the 
equipment in the car. Assumptions and generalizations are based on the teams collected 
experience of a regular user and this specific case will illustrate only one day and a test of one 
typical object. 
 
 

   
 
 
 
 

Figure 13: A regular workday 

07:00 

08:30 

09:30 

10:30 

11:30 
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14:30 

 
Mads & college 
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Table 12: A regular day 

Action Frustration Satisfaction 
07:00 Leave Scandic hotel   
08:30 Arrive to the substation, 
talks to the staff over a cup of 
coffee, prepares the 
workplace, look for 
documentation about the 
object and the test equipment 

Marking from documentation 
does not match the object, old 
measurement with new 
equipment 

Finds previous measurement 
from this specific object. 

09:30 Attach cables between 
objective and test instrument.  

Clamps is hard to attach, 
attachment points are several 
meters up in the sky and it 
takes time to travel there with 
sky lift, no contact between 
clamp and object, wrong 
marking 

A good connection map, 
monitor mode that tells if he is 
connected 

10:30 start testing Time to start, communication 
fail, No access to the PC due 
to administration 

Nice graphic interface, easy to 
read and compare data  

11:30 Finish and demount 
cables 

Hard to pack equipment, wet, 
heavy to carry or difficult to 
roll on uneven ground, takes 
time 

 

12:30 Talks to staff on 
substation  

  

13:30 Lunch, restaurant   
14:30 Back on hotel, write 
report 

Long report Save data, able to choose what 
to report 

 
The final part of the workshop was to develop needs or wants to the persona. All respondents 
developed the needs or wants individually from their professions point of view. They should start 
all statements with “I want” or “I need” and formulate statements from Mads point of view. This 
resulted in an affinity diagram (Table 13) where the statements where divided into the execution 
of a regular day.      

Table 13: Affinity diagram 

Product Start-up Use Report 
“I need compatibility 
between different 
products within the 
same brand” 
 
“I want lightweight 
products and 
accessories” 

 
“I want to work 
without sky lift and 
mount from ground” 

 
“I need good and stable 
quality of hardware and 

“I want faster start-up 
time” 

 
“I want it to be easy to 
create a new test 
object in CABA, The 
interface should be 
natural and intuitive” 

 
“I need pre-set 
standard report 
template that fit most 
of my test objects” 
 
“I need pre-set 

“I need better 
communication 
(easier, faster and 
reliable)” 

 
“I want easy motion 
measurement/convers
ion/setting” 

 
“I want automatic 
understanding from 
software channel 
input “ 

 
“I want the program 

“I need better 
reporting (More 
selective, 
exportable)” 

 
“I want the program 
to create a report 
easily” 

 
“I need to adapt the 
report according to 
the outsourcers 
requirements” 

 
“I need easy flexible 



  41 

software” 
 

“I want support in 
Danish and software in 
Danish” 

 
“I need reliability of 
the product” 

 
“I want the product to 
be easy to use” 

standard report 
template that fit most 
of my test objects” 

to only visualize the 
features I need” 
 
“I want the program 
to help with 
preselected settings” 
 
“I want the program 
to remember the last 
test of specific 
objects” 

report (in pdf)” 
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4.6 Summary of the results from the empirical study  
Methods used in this thesis strived to identified barriers and opportunities for the case company 
to put more emphasis on the end-user. The empirical study contributes with insights in order to 
capture articulated and unarticulated needs and how the business could utilize needs in the front 
end of innovation. Table 14 summarizes findings, resource demands and applicable strategies 
implemented in this master thesis.  

Table 14: Summary of the result 

 Findings Resource demand Application strategies 
based on experiences 

W
eb

 b
as

ed
 su

rv
ey

 # Low response rate  
# Contact information 
# Generalization of user 
# Knowledge about the 
process 
 
 

# High resource demand 
(ineffective, Time/responses) 
# Large amount of stakeholders is 
necessary when creating and 
implementing the method 
# Computer software simplifies the 
implementation and interpretation 
of the results 
# Late in the NPD phase 

# Understand the 
process and involved 
participants 
# Kano model to 
categorize needs 
# Force respondents to 
make trade-offs of their 
needs 
 

C
us

to
m

er
 

si
te

 v
is

its
 # Emotional 

information 
# Product usage 
# Travel report 
# Field notes 

# Requires extensive travel 
# Involve 2-4 employees with 
different backgrounds 
# Takes time to analyse 
# Early in the front-end phase 

# Contextual interviews 
# Observation 

In
te

rn
al

 
do

cu
m

en  

# Customer segments 
# Specific customer 
needs  

# High resource demand due to 
unstructured data 
# Hard to find user input 
# Does not use a centralized system 

# Find patterns 
# Find gaps 
 

In
te

rv
ie

w
 st

ud
y 

# Basic customer needs 
# Good knowledge of 
customer segment 
# Relationship with 
existing customer 
# Structural boundaries 

# Diverse participation is necessary 
to get varied information to 
understand trends  
# Low effort from the respondent, 
interviewer need to prepare and 
implement 
# Interpreting the findings demands 
more than web based surveys, but 
easier than site visits and 
workshops 

# Semi-structured 
interviews 
# Feedback grid 

W
or

ks
ho

p 

# User centered activity 
# Inspiration for project 
team 
# Structural boundaries  

# Preparation with tools and tasks 
# Limited amount of participants 
# Difficult to interpret results from 
qualitative data 
# Easy to interpret results from the 
quantitative data 
# Early in the front-end phase 

# Survey 
# User profile 
# Persona 
# Regular workday 
# Affinity diagrams 

In
-h

ou
se

 
tra

in
in

g 

# Product information 
# Limitation in the 
execution 
 

# Low resource demand, one 
employee could educate multiple 
users 
# High resource demand to analyse 
unstructured data 
# In the commercial phase 

# Contextual interviews 
# Observations 
# Act as a customer 
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5  ANALYSIS 
In this chapter the analysis will be conducted. In line with the deductive approach, the 
theoretical framework will be compared with the empirical findings from the case company to 
find similarities and differences in how they capture and utilize customer needs in product 
innovation.   

The purpose of this master thesis was to investigate how manufacturing companies could gain a 
deeper understanding of the user needs early in the innovation process. The main approach was 
to analyse and compile, from existing literature, methods and process to capture and utilize user 
needs, based on the case company´s current situation. The objectives were to understand existing 
structures, processes and methods currently at a manufacturing firm and compare to existing 
literature in the field. The aim was to develop richer insights of challenges to capture and utilize 
user needs as a basis for innovation. The results from this master thesis uncovered gaps and 
identified possibilities for the case company in order to put emphasis on the user in the front-end 
of the innovation process. Researchers have identified the up front activity as a key success 
factor, yet often overlooked or underdeveloped (Van Kleef, Trijp, & Luning, 2005). Many 
barriers was identified during the empirical study and supported by the literature. In this section 
the author will analyse both research questions and summaries the barriers in a table at the end.  

5.1 How can manufacturing companies capture customer 
needs in the front end of product innovation? 

The biggest identified challenge initially in the master thesis project was the distance and lack of 
direct contact with end-users. The case company utilized sales channels and distributors to reach 
users around the world, which limited their own interaction with the user. The analyse will be 
divided into three sections, which will elaborate on the empirical and the literature findings 
based on the organizational structure, innovation process and the methods used in this study.  

5.1.1 Organizational Structure 
Methods and techniques used in the UCD framework do not only require learning from the end-
user but also learning with the end-user (Preece, Rogers, & Sharp, 2002). Several studies assume 
that businesses interact directly with users and have access to a large number of customers in the 
market (Dahlsten, 2004; Goffin, Varnes, Hoven, & Koners, 2012). The empirical study show that 
this is not the case for the case company and reaching customers is a complicated task. Moreover 
most of the literature investigates commercial products where it is easy for the company to 
observe and interact with users. The case company posses a relative small amount of highly 
skilled users and sells directly to businesses in a mature and predicable market. Legislation and 
restrictions also makes it hard for the case company to conduct all VoC methods like video or 
photo recording. There were also limited resources in the interaction with the end-user and the 
case company made no further analysis of the user research. In order to increase the innovation 
performance the organization must seek external knowledge and interact with user (Foss, 
Laursen, & Pedersen, 2011). But there were also contrary findings in the literature about how 
market-oriented companies capture user needs. Matthing et al (2004) states that market-oriented 
companies mainly focus on satisfying expressed needs by using focus groups and customer 
surveys. This is completely contrary to what Slater et al (1998) defines as market-oriented. Slater 
and Narver (1998) argue that organizations with a customer-led philosophy respond to expressed 
customer wants and are short-termed. Whereas market-oriented firms responds to both expressed 
and latent customer needs with a long-term commitment. The empirical results support slater et 
al (1998) statements of customer-led versus the market-oriented philosophy where the case 
company rely on internal customer and only receive expressed customer wants with short-term 
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characteristics.  

Other studies state that user involvement depends on the commercial benefits. In areas, where 
the commercial benefits are expected to be low, it would seem to make sense for manufacturers 
to stimulate users in their innovative activities (Braun & Herstatt, 2008). Schultz et al (2007) 
observed that businesses with cost as the main driver and low customer relationships recognize 
the user as an information resource. But if the main driver is quality and product differentiation 
with high relationship with the customer will recognize them as partners when developing new 
technologies and generate innovations. The case company’s main driver is quality and product 
differentiation with low customer relationship. A combination of Schultz et al (2007) findings 
but uses only the end-user as an information resource.  
 
5.1.2 Innovation process 
The case company use a traditional market research with an engineering-driven organization that 
focuses on the solution and push their technology on the market. In order to differentiate the 
product portfolio and increase the innovation success a growing awareness of the user has led to 
utilization of new research-based techniques in the front end of the innovation process. 

It is often considered difficult to conduct customer research in this phase because it is unsure 
what to ask consumers at this point (Van Kleef, Trijp, & Luning, 2005). Results from the 
interview study and surveys on the case company indicate limitations to understand the in-depth 
and unarticulated needs from the end-user. This was especially evident at the engineering 
department where both engineers and managers had little knowledge of the end-user. Kärkkäinen 
et al (2001) made a study of 93 business-to-businesses in Finland and found that more than half 
of the companies used too few efforts for the clarification of new customer needs. In line with 
Kärkkäinen et al (2001) findings the lack of resources to clarify and utilize new customer needs 
can be found at the case company. The traditional market research need more than the collection 
and use of market insights (Rosenthal & Capper, 2006). Beckman et al (2007) state that many 
engineering-driven organizations only uncovers the use and usability needs but often fails to 
discover the higher level meaning-based needs that is crucial for the success of innovation. This 
was also confirmed in the empirical study in this thesis where low effort was made in the initial 
part of the innovations process.  

There are however different types of characteristics on the user and it is important to involve the 
right type in the innovation process. Dahlsten (2004) states that customer involvement in the 
wrong setting might lead to an overemphasis on minor product modifications. Users will 
generate ideas for innovation through shortcomings from the existing solutions they have 
experienced. There are also contrary findings in the literature of which source to be used in order 
to find user needs. Eric Von Hippel (1986) argues that lead users should serve as a need-
forecasting laboratory as they are ahead of other users and often attempt to fill the need they 
experience. Hoffman et al (2010) argues that users with an emergent nature posses the unique 
capability to envision how new product concepts might be developed, which firms should utilize 
to improve this activity. Both the lead user and the emergent nature user are at the front end of 
usage and driven by their strong needs. Kristensson et al (2010) uses ordinary users in their study 
to empirical support that involvement of ordinary users can yield both incremental and radical 
innovations. They argue that too much technology awareness will lead to only incremental 
innovations and use experience is a decisive factor regarding whether or not the involved users 
come up with useful ideas. This view of the user is applicable on commercial products/services 
but hard to relate in a market where the user is very skilled and experienced. There is however 
end-users that are in the front of other users and influence other user groups. These are referred 
to as OEMs and are large businesses that develop the next generation of power application 
products. In line with Hippel (1986) has several respondents concluded that they push the case 
company to innovate and are engaged themselves to use the benefit of the new offerings. But the 
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case company does not use these end-users in the innovation process but rely only on the 
technical experts and distributors. The master thesis identifies lack of methods to capture user 
needs and reluctance to share user information internally. 
 
5.1.3 Methods to capture customer needs 
One applicable method to gain an in-depth understanding of user needs, wants and limitations of 
end-users from the VoC framework was the ethnographical research technique (Rosenthal & 
Capper, 2006; Preece, Rogers, & Sharp, 2002). It is also one method that has been most 
successful in best performing businesses according to APQC (American Productivity and 
Quality Center) (Cooper & Edgett, 2008). The case company had no experience of this research 
technique but conducted customer site visits in order to demonstrate or assist user at the field. On 
the customer site visit implemented in this master thesis project a systematic observation and 
contextual interview was conducted. These two methods are the most important methods when 
conducting ethnography studies (Goffin, Varnes, Hoven, & Koners, 2012). Both of the tools 
focused on study the customers and users in their own environments. The inclusion of active 
ethnographic interviews in a field observation setting provided with a wide range of additional 
inputs and emotional information during the activity of both satisfaction and frustration. People 
act and react differently depending on where they are for example, they may be more open to 
discussing personal issues at home than they are when interviewed in a shopping mall (Goffin, 
Varnes, Hoven, & Koners, 2012). The representing employee from the case company conducts 
between four and eleven site visit each year and had a task oriented approach initially. Rosenthal 
et al (2006) suggest that the researcher of an ethnographical study should have an open mind and 
expect to be surprised in the study. Results from the contextual interviews revealed that the user 
actually had a lot of ideas on improvements on existing products and also ideas on new products 
that would ease their work. It also motivated the representing employee from the case company 
to discuss problems and opportunities with the user. Goffin et al (2012) found that involving 
staff directly in some of the field visits generated deeper commitment in the NPD teams, 
moreover it help managers to make bold decisions. In line with Goffin et al (2012) several 
respondents argues that they were committed to solve needs from the customer and when 
managers ignored the needs they felt unmotivated. The survey on the engineering department 
also verified that developers would like to interact with the end-user and it would ease their 
work. 

Respondents in an ethnographic study may be affected by the fact that they are observed and 
behaviours could be different from when there are not (Rosenthal & Capper, 2006). Respondents 
in the customer site visit adapted their testing in order to ease the observation and make it 
possible for interview questions. However, the testing is always executed in the same way and 
the respondents did not seem to be bothered by the site visit team. Video or pictures is also 
limited with their technology by its range of sensors, perspective or, as in the case company 
situation, illegal. These two limitations could be overcome if the ethnographic researcher plays 
the role as a respondent in the event (Rosenthal & Capper, 2006). During the site visit the 
employee helped the user in some activities to handle the instrument and guided the respondent 
through some operations. Rosenthal et al (2006) state that this undercover passive observation 
approach does not distort the subjects’ behaviour and yields more complete empathic 
understanding, but it is not always an option. It is possible to act as a customer for the case 
company and especially for the technical support group when they meet users. 

In order to differentiate methods and data in the master thesis a qualitative approach was also 
used. The CABA project has been on the market for over 30 years and users are well familiar 
with the functions of the product. The aim with the survey was to define product attributes in 
correlation to the customer satisfaction from the previous version of the CABA software and 
distinguish attributes to keep, add or avoid in the new version. A web-based survey was 
developed during the master thesis with preferences obtained by using the Kano model. There 
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were contrary findings in the literature when this method should be used. Goodman-Deane et al 
(2010) argues that questionnaires are most often used early in the innovation process, whereas 
Ostervik Olssen et al (2011) and Ullah et al (2011) state that questionnaires are more suitable 
during the later stage of the innovation process. The author of this master thesis disagree with 
Goodman-Deane et al (2010) findings about when surveys should be carried out. In order to 
develop a questionnaire some aspects on functions and features of a product must be set and it is 
not possible to gain a deeper understanding through the survey. The product management have 
previously used web-based surveys to collect some general information about the user 
perceptions about products. Lack of direct contact due to the distance and low resource demand 
makes this method to seem viable. However Ostervik Olssen et al (2011) concludes that the 
method of web based survey do generally not provide much more than surface information on 
functions and features of a product, which is therefore more suitable during the later stage of the 
innovation process. Van Kleef (2005) argues that if consumer needs are linked too early to 
product characteristics, it may kill the creativity in finding really new product ideas. Even though 
the survey was available for over one month there were a low response rate among the users, this 
shows that the survey method demands a long time for the case company. The survey was 
intended to be a key data source initially in the study, however once the research question 
became more clearly defined, it became evident that the main aims of the survey and the study 
did not match. The survey investigated needs of existing features and functions, while the study 
focused on in-depth understanding of user needs. Nevertheless, the survey provided some 
relevant information of the survey development process and providing some insights on how 
product management think and work. Therefore, the survey is not extensively referenced in this 
thesis. The empirical study identified many difficulties in the development and distribution of 
surveys directed towards end-users. Even though this is a commonly used research technique and 
there existed an established software program, it failed to reach enough users. It is however a 
useful tool to use in the later stage of the innovation process and the software program can 
compile and analyse data with low efforts from the researcher.  

5.2 How can manufacturing companies utilize customer 
needs in the front-end of product innovation   

5.2.1 Organizational Structure 
The case company does not use a specific method to collect customer needs or communicate the 
information internally in a structured way, nor does the case company have any centralized 
structure to handle the user research. Foss et al (2011) finds empirical evidence that internal 
communication and delegation have considerably larger effects on innovation performance than 
knowledge incentives and interaction with customers or users. The organizational practise must 
be in place in order to achieve the full potential of user interaction. Lack of structure identified in 
the thesis lead to centralized knowledge within each department and created boundaries for the 
rest of the organization. This was revealed through interviews with product management, 
engineering and sales department, where all stated the lack of structure and user knowledge at 
the engineering department. The case company has designed communication structures both 
externally and internally with their organizational practise. In the last three decades there have 
been a codification and formalization of the innovation process, with a stage-gate process in the 
NPD phase (Beckman & Barry, 2007). This has not generated an improved innovation process 
and has failed to materialize as expected (Flint, 2002). By encouraging a closer communication 
between R&D and marketing and decentralized project structures will also help to reduce the 
uncertainty in the front end (Moenaert, Souder, De Meyer, & Deschoolmeester, 1994). This 
forces businesses to change their organizational practise and link the customer knowledge to the 
innovation process. Findings from the internal questionnaire at the engineering department 
strengthen the scenario where they had a hard time to actually understand what frustrated the 
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end-user and the unarticulated needs. This could be available for the engineers if they had 
interaction with the end-user earlier in the project and not only when verifying at the end of the 
project. 

5.2.2 Innovation process 
According to the internal documents, the case company do have user information and valuable 
findings from methods conducted today. But the commitment to analyse and transform the 
research information seems to be underdeveloped. From an informal meeting about the travel 
reports one employee stated: “I’m not even sure if anyone reads the material”. Rosenthal et al 
(2006) suggest improving the process of front-end product innovation management also calls for 
the ability to translate research findings into specific product strategies and design concepts. 
Goffin et al (2012) concludes that managers that want to adopt ethnographic market research 
need to be aware of the time and effort involved. The case company does not have a responsible 
person to review the data or a system that could categorize customer request in different subjects. 
Cooper (2014) looks at leading firms and how they evolve the traditional stage-gate process, 
customer needs in the traditional stage gate are well known and stable over time whereas in the 
next generation system are some known, some unarticulated and many unsolved customer 
problems and needs. The shift from traditional market research to new techniques will require a 
more dynamic and flexible process where evaluation of user research must be carried out in 
several steps of the innovation process. The literature gives many implications on methods and 
elements that will generate success in the future innovation processes without having any 
empirical evidence of the full breadth of activities (Flint, 2002; Cooper R. G., 2014). This is 
particularly evident in the front-end phase, where many firms seem to be underdeveloped. 
Empirical results from this master thesis show inertia to transform previous user information and 
use it in new market research techniques. Vipola (2008) state that it is necessary to study current 
work processes in order to foster what is good in the processes and prevent the continuation of 
bad practices. 

The case company need to put more emphasis on the user in the front-end of the innovation 
process and complement their traditional market research with a user-focused activity. This 
could be accomplished with an additional activity in the stage-gate process where VoC 
techniques should capture user-needs. Copper (2009) identifies VoC as an additional element in 
the discovery stage among many new best practises. The information transfer between the front-
end phase and the NPD phase consist of only product specifications and is task oriented. 
Knowledge gained from the front-end phase must transfer throughout the project and be 
accessible for all involved in the project. A complement to the technical requirements could be a 
persona where user information will be able to travel from the front-end phase into the NPD 
phase. Flint (2002) argues that formal processes will enhance a deeper customer understanding 
and clarify the front-end phase. It is clear that the case company has not managed to integrate 
formal processes in order to spread and enhance the insights of the user. 

5.2.3 Methods to utilize customer needs 
Existing methods that the case company conduct when they receive feedback from users, sales 
department and distributors is to collect them in a CRPR (Customer Request & Problem Report). 
This is an iterative process between the engineering department and the product management 
where the prioritized requests are developed and verified between the functions. Von Hippel 
(1994) state that shifting development is less costly than transfer of sticky information to a single 
problem-solving locus given a key condition. From an innovation point of view this process will 
only generate incremental innovations and not involve the user in the innovation process. This 
method will also reinforce the boundaries between the departments where each profession should 
only deliver their specific tasks. The opportunity to be creative and develop new innovations will 
be dependent on each function instead of a shared responsibility of the organization. Innovation 
is not only a responsibility of the engineers and should therefore be created through a cross-
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functional project team including engineers, marketer, behaviourists etc (Matthing, Sandén, & 
Edvardsson, 2004). There is a need of a centralized system where all functions have access to the 
customer information and is able to learn directly from the user own words.  

In order to transfer the customer information internally in the organization and particularly to the 
engineering department a user profile and persona workshop was conducted. Customer needs 
will impact throughout the whole stage-gate process and involve every department at the firm, 
which is the main reason to assemble a cross-functional workshop (Cooper R. , 1998). Profiles 
and personas (based on the profile data, aims and behaviour) have become an increasingly 
popular way to customize, incorporate and share the research about users; they can fulfil the 
need of mapping and grouping a huge number of users (LeRouge, Ma, Sneha, & Tolle, 2013). 
During the workshop all functions had their opportunity to share their experience among their 
peers. It was clear that the sales manager had a lot of knowledge in this field and was most active 
during this session. The workshop created a platform where diverse professions elaborated from 
the user perspective and was successfully received by the participants. Rosenthal et al (2006) 
finds that innovation workshops were effectively used in several reviewed projects to discuss the 
fieldwork. Insights from the ethnographic study could challenge original assumptions about the 
products context and the findings could revise the fundamental requirements. It is therefore 
important that managers participate in these activities to maximize the impact from the new 
insights and act on them. Lack of cross-functional teams throughout the process at the case 
company has decreased the chance of information exchange and it makes it harder for the 
developer to understand the whole picture. Low knowledge about the user will make it harder for 
the developer to decide design options and create poor judgements. Two of the identified 
benefits of personas, audience prioritization and product requirements prioritization, point to the 
personas’ ability to limit the design choices available to designers and to allow for calculated 
design decisions (Miaskiewicz & Kozar, 2011). Cummings (2004) argues that work groups with 
structural diversity are more valuable when sharing external knowledge. 

This master thesis has identified several barriers or constrains in order to implement and utilize 
the UCD framework and VoC methods at the case company. Table 15 summarize these findings 
and gives reasoning on why and the sources of the finding. 

 Table 15: Identified obstacles to capture and utilize customer needs in the front-end 

Barriers / Constrains Why Source of evidence 

Information filtering Each person prioritize what to share and when Interview study 

Lack of structure  No formal process to capture or utilize user 
information 

Internal documents 
Interview study 
Literature (Flint, 2002; 
Khurana & Rosenthal, 
1998; Cooper R. G., 
2014) 

Boundaries between 
departments 

Lack of cross-functional settings 
User information is centralized 

Interview study 
Literature (Foss, 
Laursen, & Pedersen, 
2011; Cummings, 
2004) 

Lacks to exploiting 
existing user research 

Poorly documentation of user information 
User information is centralized 

Internal documents 
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Engineering-driven 
organization 

Focuses on the solution and push their 
technology on the market 

Interview study 
Literature (Foss, 
Laursen, & Pedersen, 
2011) 

Lack of user 
knowledge in the 
engineering 
department 

No method to transfer user information 
Engineering-driven organization 
Engineers are not involved in the front-end 
Information filtering 

Interview study 

Resource intensive Demands effort to analyse data 
Demands two – four researchers at each site 
visit 
Users are hard to reach 

 

Interview study 
Internal documents 
Workshop 
Site visit 
Literature (Rosenthal & 
Capper, 2006; Goffin, 
Varnes, Hoven, & 
Koners, 2012) 

Lack of user 
interaction 

90% is facilitated outside Sweden 
Small market 
Busy users 
Small window to interact with users at their 
work 

Site visit 
Interview study 
Literature (Goodman-
Deane, Langdon, & 
Clarkson, 2010) 

Lack of knowledge Lack of empirical evidence of the full breadth 
of activities 

Literature (Flint, 2002; 
Cooper R. G., 2014) 
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6  DISCUSSION AND CONCLUSIONS 
Results and analysis from the literature study and the empirical study is discussed in this 
chapter. Conclusions are based from the analysis with intention to meet the thesis purpose and 
answer both research questions.  

6.1 Discussion 
This master thesis project used an in-house training, two surveys, seven interviews, a workshop 
and a site visit with three end-users in order to investigate the capturing methods and utilization 
methods of end-user needs. Additionally to the empirical study an extensive literature review 
was made with many different databases. A diversified collection of respondents and methods 
was utilized to represent all involved contributors to the innovation process at the organisation. 
More site visits need to be conducted with users from several customer segments in order to 
create a comprehensive view of the user groups. Additionally, three more personas are also 
needed in order to cover all customer segments and give developers a representable picture of all 
customers. Managers and employees at the case company got the opportunity to test socially 
constructed methods and put more emphasis on the end-user in the early phase of development. 
Hence, the analysis was restricted by the small amount of data and an overall analysis could not 
be made. The site visit was only conducted and analysed by one employee, which should be 
conducted by two – four people with various backgrounds and analysed by four. Lack of 
resources and time limited the ethnographical study and it only covered partially segments of the 
customers. However, the response from practitioners was positive and opportunities could be 
drawn from the activities. Both employees and end-users expressed positive attitudes towards the 
research techniques and showed interest in future commitment.  

 
The master thesis identified many barriers for the case company to create more emphasis on the 
end-user. The most prominent barrier was the lack of structure from the overall innovation 
process and in single methods to capture and utilize user needs. The different levels of 
unstructured execution are described in the divided sections below.  

1. The case company do not divide the innovation process into three phases as described in 
the theory and execute the stage-gate process over all phases. To actually divide the 
innovation process could put more emphasis on each phase where more resources are 
allocated. The current front-end phase is structured with few elements and the business 
developer handles the deliverables to gate 1. This will limit the influence from diversified 
functions and focus on measurable deliverables. The front-end phase should have more 
attention and allocate more resources, as this phase will influence the rest of the 
development. Components to develop successful new products is a thorough 
understanding of customers’ needs and wants, the competitive situation and the nature of 
the market, which is supported by virtually every study of new-product success factors 
(Cooper R. G., 2015). Break down the innovation process and make the front-end phase 
as a stand-alone element would shed more light on the importance. 
 

2. Before any methods can be implemented in the case company there must be a 
commitment to the research process. Improving the process of front-end in product 
innovation management also calls for the ability to translate research findings into 
specific product strategies and design concepts (Rosenthal & Capper, 2006). Many 
respondents stated the ignorance from the management to analyse and utilize user 
information. There were also barriers to reach information over departments, which made 
it harder to comprehend a holistic picture of the user information.  
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3. In order to capture the whole range of user needs and create an in-depth understanding of 

the user situation, new methods needs to be undertaken. Research techniques should be 
used in the front-end phase to help employees to collect qualitative data and make it 
easier to compare data between activities. There is no template to compile travel reports 
and no structured method to be used in order to make sure what they should gather during 
these activities currently. Employees are to task-oriented when they interaction with end-
users and previous attempts to collect voice of the customer failed to generate deeper 
insight of the customer. The main mistake was the approach they used and the focus in 
terms of development requirements and technical solutions. Goffin et al (2012) states that 
VoC techniques like focus groups and questionnaire have stagnated to identify 
customers’ needs. The previous study only covered a small part of VoC and effort for 
deeper understanding was not made. They only focused on the quantitative data through 
questionnaire and did not utilize decision models or computational intelligence to make 
the customer answers useful. The VoC study only lasted for a small period of time and 
received only a small sample of respondents. A summary of the previous VoC activities 
are listed below: 
 

• General questions - Asks for solutions and future aspects of CB testing 
• Test equipment: Mainly about features  
• Test objects: questions from a development point of view  
• Technical specifications: Ask only on the product features  

 

Contextual interviews and observation is also possible to conduct during the in-house training 
activities. The case company does not collect any user data currently at these occasions but 
several respondents from the interview study see potential to gather in-depth information. 
Additionally there is a possibility to record how users are operating the instrument at these 
occasions and document issues or unmet needs. This will be an opportunity for the case company 
to identify gaps and build knowledge from the end user and not only educate users. 
 

The case company used sales channels and distributors to collect user needs and their opinion 
greatly influenced decision in the front-end phase of the innovations process. Product managers 
state that these actors posses a unique position in the flow of user information. There is an 
advantage to posse’s actors that work closely with end-user and is easily reached within the 
organization. On the other hand, these actors will act as barriers between the case company and 
the end-user, which will prioritize and categorize needs, as they perceive them. It will limit the 
case company opportunity to get an in-depth understanding of the user needs and unseal 
unarticulated needs. UCD methods and VoC techniques need closer interaction with the end-user 
in order to reveal in-depth needs. They used site visits but for completely other reasons than 
collect customer needs. This opened up for a new possibility to reach end-users and study them 
in their work context. Ethnographical research was suitable for these site visits because the 
process was conducted in a limited timespan and easily observed. Lack of structure and methods 
to collect viable information about user needs from these activities was found. Emphasis on the 
product and not the user was also found as the employees approach during the site visit. 

 

The essential aspect of this master thesis project was determine how a engineering-driven 
organization can complement their traditional market research with more emphasis on the user 
needs in the front-end of the innovation process. The project studied current work processes in 
order to adapt methods and lower the threshold between existing methods and new. It can be 
discussed whether or not the methods provided more clarity to collect and utilize customer needs 
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in the front-end, due to limited field tests. Although the execution of the methods had limits it 
could be concluded that needs collected from site visits should create more attention in the front-
end. The workshop also created a greater focus on the user and user needs which is easily 
transferred within the organization. The author has confidence of the methods effectiveness, as 
their usefulness has been proven in several cases from the literature. Even though several barriers 
were identified in the analysis, the case company could implement the UCD framework with 
VoC techniques will little effort. The potential to receive non-redundant information and diffuse 
greater knowledge in the organization would be an advantage compared to their current situation.    

6.2 Conclusions 
The purpose of this master thesis was to investigate how manufacturing companies can gain a 
deeper understanding of the user needs early in the innovation process. The main approach was 
to analyse and compile, from existing literature, methods and process to capture and utilize user 
needs, based on the case company´s current situation. The objectives were to understand existing 
structures, processes and methods currently at a manufacturing firm and compare to existing 
literature in the field. The goal was to develop richer insights of challenges to capture and utilize 
user needs as a basis for innovation. The results from this master thesis uncovered gaps and 
identify possibilities for the case company in order to put emphasis on the user in the front-end 
of the innovation process. Following research questions was developed from the purpose: 

How can manufacturing companies capture customer needs in the front-end of product 
innovation? 

How can manufacturing companies utilize customer needs in the front-end of product 
innovation? 

The existing method at the case company to collect user complaints and suggestions concerns 
current product functions and characteristics, which is a limited source of new product 
information (Enkel, Perez-Freije, & Gassmann, 2005). Findings from this study suggest that the 
case company should utilize already established channels with the end-user but conduct the 
research differently. Site visits should be implemented as a new source of capturing user needs 
and the activity should involve more employees with different backgrounds. In line with Goffin 
et al (2012) the author emphasis the importance of systematic observation and contextual 
interview as research techniques to gain a deeper understanding of the user in their context. The 
site visit team also need to move from the task and technology oriented approach and put more 
emphasis on feelings. However, ethnographic research is a resource demanding process, not only 
to conduct but also to analyze. Unstructured data together with several pages of field notes takes 
time to analyze and insights from the empirical study indicate that there must be incentives for 
the employees at the case company to be involved and work together with the end-user. 
Although the master thesis project yielded more user focus with the persona development and 
the site visit activity, which were found highly usable in their ideation process, there must be 
deeper insights of the end-user at the whole organization. VoC is a common technique in the 
innovation process for many organizations today, but has stagnated to identify customers’ needs. 
The most commonly used techniques are focus groups and surveys, which have significant 
limitations (Goffin, Varnes, Hoven, & Koners, 2012). Users struggles to articulate their needs 
and focus groups mostly generate incremental ideas. In order to gain a deeper understanding of 
the customer needs an ethnographic research approach should be undertaken. Goffin et al (2012) 
concludes that ethnographic market research brings effort to the NPD process by understanding 
customer segments and identify customers’ hidden needs. There is a need to uncover the hidden 
needs at the case company. The organization has the opportunity to implement a user-centered 
design framework with existing methods conducted today. The case company interacts with the 
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user in order to verify developed solutions but should involve the user in the front end to reveal 
their latent needs (Dahlsten, 2004). In order to encourage employees in their work of collecting 
user needs the business must consider the data as useful information. One respondent argued: “I 
stopped sharing request and suggestions from user because no one listen to them any way”. 
 
The findings indicate new organizational practice to utilize the user needs and make them 
accessible for more employees. It is not enough to only collect user information, it must be 
transformed and absorbed in the organization in order increase the innovation process. Foss et al 
(2011) finds empirical support that firms can only gain the full potential of their interaction with 
customers if the organizational practices are in place. The cross-functional establishment in the 
workshop got positive response from the practitioners and the variety of backgrounds created 
more diversified inputs in discussions during the activity. In line with LeRouge et al (2011) 
conclusions, the author see potential in using user profiles and personas to assist developers in 
development decisions and design issues. The customer segments were clear for both product 
management and the sales department, which ease the development of user profiles and 
personas. 
 
The findings in this master thesis identify barriers to capture and utilize user needs and lack of 
user knowledge among developers. Contrary to the literature of user-centered design where firms 
use commercial products and have access to users, the empirical study indicates that it is harder 
for manufacturing firms to interact with users. Engineer-driven organizations put more emphasis 
on technology and use traditional market research where no deeper understanding of the user 
needs is revealed according to the results. The case company have established filters between the 
organization and the user and uses these filters as sources in the front-end phase. In order to 
lower the uncertainty and increase the success rate of new product development, manufacturing 
firms must gain deeper understanding of the ultimate judge, namely the user. 
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7  RECOMMENDATIONS AND FUTURE WORK 
Recommendations are presented in this chapter according to the discussion and conclusion. In 
addition to the recommendations for practise, the final section will propose specific future 
research direction, which highlights starting points according to the results from this master 
thesis project. Alternative methods and interpretations are possible based on the results and 
other researchers are encouraged to build on the results.  

7.1 Recommendations 
Even though all respondents, internal documents and user data was focused on the CABA 
project, results are still possible to generalize on other projects. The organizational structure and 
the innovation process looks the same for all projects at the case company and methods to 
capture and utilize user needs are conducted in the same way. The recommendations drawn from 
this study are applicable on projects that face the front-end phase of the innovation process at the 
case company. The study will recommend new organizational structures, additional activities in 
the innovation process, new methods and future implications to optimize the innovation 
capabilities. 
 
7.1.1 Organizational structure 
The organizational structure in many businesses divides the knowledge into functions where they 
operate, which creates barriers between peers internally. The chance of interaction between 
different functions will be lower and informal discussions will probably only occur within these 
groups. Creating an innovation team is an important step in the process and representing 
employees from different functions is crucial (Beckman & Barry, 2007). There are also barriers 
to the external sources from customers, competitors and partners due to the structure of the 
organization, which limit employees to reach non-redundant knowledge directly and need to 
gather information through the network internally (Cummings, 2004). Managers need to work 
actively to lower these barriers and encourage their employees to seek for these network 
connection and build bridges over the information gaps in order to utilize the knowledge source. 
Managers should utilize the social network and establish a structure for the employees to allocate 
resources for a creative and result oriented mind-set. No matter how you measure the innovation 
performance or how the network connections look like, the company should seek a differentiated 
source of knowledge were heterogeneous groups interact when they develop the future products. 
The recommendation is to add a new activity in the front-end phase, where the focus is to 
capture user needs. Research techniques involved in this phase should be contextual interviews 
and observation in order to reveal unarticulated needs and develop an in-depth understanding of 
the customer. Cross-functional teams should also handle the front-end phase where employees 
with different backgrounds are involved. This element will not be enough in order to transfer the 
user information on to the engineering department. There should also be a user-centered 
document to complement the PRD in the concept stage. This document should involve a 
persona(s) of the selected customer segment(s) the case company want to reach. Figure 14 
illustrates the new recommended initial steps of the stage-gate process. 
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Figure 14: New stage-gate process 
 
7.1.2 Innovation process 
The case company should organize the innovation process into three distinct phases and put 
more effort in the front-end phase. Koen et al (2001) contribute with a new model to handle the 
front-end phase called new concept developing model. The model posses five elements to cover 
all activities in the front end and is driven by leadership and culture. Manufacturing companies 
needs to create a UCD culture in the business and actively put the user in the centre of 
development. Delivering UCD outcomes is not only important in the front-end but during several 
phases in the innovation process (Venturi, Troost, & Jokela, 2006). Using user profiles and 
personas where successfully used in this master thesis project in order for various professions to 
discuss needs, problems and opportunity from the user perspective. Employees felt encourage 
sharing their user knowledge and the result provided developers with a fictitious person to break 
down decision possibilities. Customers could also be invited to these workshops settings where 
brainstorming activities could take place.  

7.1.3 Methods to capture and utilize customer needs 
The site visit conducted in this project generated a lot of discussion on future solutions and 
feedback to the case company. The case company should gather data in a more structured way 
and aim to ask more questions to the user when they interact. In order to gain a deeper 
understanding of the user there should be more focus on social techniques rather than task 
oriented questions. The quality of the ethnographical study will only be as good as the intuitions 
and observations of the team members. It is therefore important for the researcher to have some 
familiarity of the product category and the research technique. The team should also be cross-
functional represented of two to four people in order to encourage diverse perceptions (Rosenthal 
& Capper, 2006). Additional to the customer site visit techniques the case company should adopt 
the Kano model when they conduct online surveys. Even if the survey in this thesis did not 
generate any valuable insights the case company will still execute this method to gather data. 
Instead of structure their surveys on a general level the author recommends the firm to structure 
the survey in the same way as in this thesis. This will generate more data from the customer and 
it will be easier to categorize customer needs and transform it into product attributes. 
 
The final recommendation is to start measuring ideas and optimize the front-end phase when 
method to capture and utilize user needs are in place. VoC will generate hundreds of needs, 
which will create new ideas. In order to handle the new stream of ideas there must be effective 
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tools to handle this. When end-users have prioritized their needs, the cross functional team 
should identify product features that will impact these needs. Reinertsen (1999) suggest a 
quantitative approach in the screening process in the front end to help business to make right 
choices. 

7.2 Future work 
Literature discussed in this study presents similar process and managerial considerations as the 
results from the empirical study when it comes to identifying and assimilating user needs for 
product innovation. By studying a similar high-technology industry with an engineer-driven 
organization, this study has contributed with empirical findings in the underdeveloped literature 
of the UCD framework and VoC techniques in the front-end innovation. However, the empirical 
finding in this study has a limitation to be generalized to other industries and companies due to 
the customization of the structures, processes and methods. The study was targeted to describe 
how the case company could capture and utilize user needs in the front-end phase, rather than a 
general contribution to the framework of methods. However, the literature identified similar 
barriers in the front-end, which led to the conclusion that similar companies will face the same 
problems.  Moreover, the implemented methods and research techniques in this study contribute 
with insights for other B2B organizations with engineer-driven approaches to learn from. The 
study found more similarities than differences between the literature and the empirical results 
when it comes to the importance of an in-depth understanding of the end-user. There is lack of 
empirical studies on manufacturing firms that covers the whole range of UCD activities. 
 

• Further research should be implemented on firms that does not sell commercial products 
and directs towards B2B transactions. Contrary to the literature of user-centered design 
where firms use commercial products and have access to users, the empirical study 
indicates that it is harder for manufacturing firms to interact with users. There should be 
more attention to businesses that posse’s distributors and sales channels, which creates 
barriers for the user interaction.  

 
• I encourage longitudinal studies with the same company to see how the business evolves. 

The study only focus on one facility of a multinational organization, additional studies on 
other facilities would complement the findings in this study. A comparison between 
different facilities would also gain deeper insights of the organization structure and 
broadening the user knowledge. It would also be interesting to test and evaluate other 
methods, especially with the product-related ethnographies techniques. There are 
numerous methods presented in this thesis, which could be applicable on the case 
company in different settings.  
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APPENDIX A: INTERVIEW GUIDE 
Respondent: 
Name:  
Position:  
Main responsibilities: 
How are you a part of the new product development process?  
 
Who 

• What kind of customer do you interact with?  
• Are there any key customers that you have frequent contact with?  
• Do you have a clear picture of the customer base? 
• Explain the selection of these customers, specific qualifications? 
• In what way does the level of products innovativeness affect the selection of customers? 

 
Gather 

• Do you document and communicate needs internally 
• Are there any methods (physical/electronic) to attain customer needs? 
• Are customers involved in the development of new ideas/concepts? 
• Is the customer need evaluated when received? 
• Do you integrate customer need into the company's internal processes, when developing 

new products? 
• Are customers involved in deciding upon strategies around the service? 
• Are customers involved to test features or design of the product? 
• Do you motivate customer to give feedback? 

 
Utilize 

• How do you utilize the feedback? 
• Is there any common system to overview customer needs? 
• Are customers involved in the evaluation of new products before launch? 
• Do you involve customers in the commercialization process after launch? (involved when 

the product is introduced on the market) 
• Do you follow up customer requests?  
• Does customer educate employees concerning the product delivery? 

 
When 

• When do you receive customer feedback? 
• Is there any frequent communication between customers? 
• How involved are customers throughout the different stages of new product 

development? 
• Are the same customers involved repeatedly throughout the different stages of new 

product development? 
• Are specific customer groups involved for different purposes / phases in the development 

of new products? 
 

Barriers  
• Do you prioritize internal needs rather than customer needs? 
• Do you assume that you know the needs of the customers? 
• Do you focus on verification before exploration of needs?  
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APPENDIX B: WORKSHOP 
 
Survey (10 min): 
Same as the engineering survey. 
 
Develop persona for one customer segment (30 min): 
- Name?  
- Age? 
- Profession, Salary? 
- Occupation?  
- Family? 
- Interests? 
 
A regular day (50 min): 
- Generalization of a typical workday and apply different reactions in different situation:  
- Will not be frustrated?  
- Will be frustrated? 
 
Needs affinity diagram (20 min): 
Each participant develops needs directed towards their profession 
 
Survey (10 min):  
Feedback grid about the workshop experience 
- What worked well? 
- What did not work well? 
- Open questions? 
- New ideas? 
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APPENDIX C: INTERVIEW STUDY 
Figure 15, 16 and 17 below summarizes the key findings in the interview study with a feedback 
grid. 

 
(+) What worked well (-) What did not work well 

• Close contact with application experts 
•  Basic needs are clear 
• Good knowledge of customer segments 
• Relationship with existing customers 

 
 

• CABA is hard to maintain 
• Always a filter between end-user and 

organization 
• To little contact with end-user 
• Validation with user arrives late in the 

process 
• No routine to pick reference customers 
• Decreased course sessions with end-users 
• Spends to little time with end-users 
• Engineers know to little about users 
• To long distance between user and 

organization 
(?) Open questions (!) New Ideas 

• PRD for CABA 
• CRPR for CABA 
• Create customer segment 

• Meeting with ABB 
• Involve mock-ups systematically and make 

it a requirement in new projects 
• Compile travel reports 
• Think tanks among employees 
• Own department that works with 

education 
Figure 15: Feedback grid from product management 

 
(+) What worked well (-) What did not work well 

• Previous questionnaire in projects 
• Basic needs are clear 
• Good knowledge of customer segments 
• Involved early in the innovation process 

with technical feasibility 
• Feedback from German customers 

(straight communication) 
• Relationship with existing customers 
• Data from customers in existing products 
• More focus on customer needs from 

management  

• Not involved when they collect customer 
needs 

• Always a filter between end-user and 
organization 

• Engineering have no contact with end-
user 

• Validation with user arrives late in the 
process 

• No experience of involving user in the 
initial phase of the NPD 

• Different markets posses different needs 
• Risk of to advanced technology features 

(meet a small group of customers) 
• There is a need to involve users  
• To long distance between user and 

organization 
• The organizational structure limits the 

communication 
• Engineers know to little about users    

(?) Open questions (!) New Ideas 
• Meet ABB • Pick employees that work closer with 

users 
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• Involve mock-ups to collect feedback 
earlier in the process 

Figure 16: Feedback grid from Engineering department 
 
 
(+) What worked well (-) What did not work well 

• Basic needs are clear 
• Good knowledge of customer segments 
• Relationship with existing customers 
• Data from customers in existing products 
• Large data base of customer information 
• Good contact with end-user 
• Good product knowledge 

• Customer information stays at the 
department 

• Engineering have no contact with end-
user 

• Different markets posses different needs 
• There is a need to involve users  
• To long distance between user and 

organization 
• Engineers know to little about users   
• No structure to share customer 

information  
• Steal cases from product management 
• No interaction with engineering 
• Validation with user arrives late in the 

process 
(?) Open questions (!) New Ideas 

 • Invite engineering in customer activities 
• Participate earlier in the innovation 

process 
Figure 17: Feedback grid from sales department 
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