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Abstract

In manufacturing industry, an emerging view of life-cycle commitments has in turn 
triggered an interest in development processes for incorporated physical artefacts. In 
fact, this new scenario is an expansion of the core manufacturing business such that not 
only the manufactured artefact but also its functionality can be contracted for. Thus, an 
emphasis on development of goods becomes an emphasis on development of goods and
services combined - a functional product. Such development process is not 
straightforward since goods and services might otherwise be developed in distinct ways.  

Embarking from an assumption that an understanding of customers’, users’ and/or 
peoples’ needs is likely to provide useful insights into Functional Product Development 
processes, this thesis aims to shed light on input into early phases of product 
development. Previous studies, presented in the appended papers, indicate that ‘needs’ 
– which people cannot readily articulate – are not fully recognized in product 
development literature or explicitly managed in industry. Thus, building on the results 
from these studies, the work in this thesis elaborates essentially on two theoretical 
knowledge domains, i.e., product development and Needfinding.  

In Needfinding, a main principle is to look for needs, not for solutions. To do so, 
the methods to generate customer information are focused on data related to what 
people actually are striving to achieve when taking actions. Hence, goals, contexts, 
actions and behaviours matter and are probed for by the Needfinding team. A common 
approach is a combination of methods relying on observations and interviews. In 
practice, the way in which the study is undertaken will be context dependent. The 
search for data should be performed by a multidisciplinary team, in which the idea is 
that designers should participate.

In view of the identified differences it can be concluded that the input from a needs-
based approach differs in terms of the kind of data that would result in a need 
statement. Such an approach provides rich and contextual information about people’s 
activities and goals, while a typical product development approach provides rich and 
detailed information about the products that customers use. Thus, a need-based 
approach supports innovative and new products and traditional product development 
seems to support improvement of existing products. Yet both are important to develop 
functional products. The challenge of integrating the two stances is identified as related 
to cultural and historical formative issues. Designers are well acquainted with product 
improvement from a technical point of view, but needs identification is likely to 
require a non-trivial shift in perspective and in particular will rely on a broadly 
sociological ability – the ability to observe human beings.   

Keywords 
Engineering design, product development, integrated product development, functional product 
development, Needfinding 
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1 Introduction 
Take a moment and consider this situation. Tom has caught the eye of an attractive 

woman, Sally. He wants to take her out on a date, but feels that dinner and a movie 
might raise the stakes too high. He asks her out for coffee instead, Sally accepts his 
invitation. Sally thinks that going out for coffee after work is rather ‘safe’. If she doesn’t 
like Tom - sitting in a café drinking coffee makes it easier for her to leave. The date 
occasion arrives. Tom takes Sally to the local 7-Eleven, buys two styrofoam cups of 
coffee which they quaff on the curb outside. Tom is rather confused when Sally does 
not answer his repeated phone calls [1]. What happened? What went wrong? 

“Most of us are able to discern the difference between having a cup of coffee and ‘going out for 
coffee’.” (p.50) [1]. Tom met Sally’s need for coffee, but he missed that her need for a 
date could not be met by a beverage.  

This anecdote, presented by Patnaik is a fabrication, but it highlights mistakes that 
firms subject their customers to everyday. They fail to realise that people have differing 
types of needs [1], and that one ‘need’ can be met by different solutions [2].

1.1 Toward Life-Cycle Commitments 
‘Being customer oriented and listening closely to your customers to meet or even exceed their 

needs’, are statements that have come to dominate product development company 
strategies during the past decade. However, to realize it is not as straightforward as it 
sounds. Implicitly, customer orientation suggests an ‘outside in’ perspective of your 
company [3]. A customer’s view on your product is all-encompassing and 
unconstrained [4]. Customers perceive products in totality, through the entire product 
life-cycle, “… from initial contact to order entry and through after-sales service and disposal.”
(p.66) [4].   

In essence, this view also holds for functional products, simply put, an intention in 
manufacturing industry to supply life-cycle commitments where the physical artefact is 
incorporated. In this way, the core functionality of the goods can be contracted for, 
thereby, it might be perceived by the customer more as a service, i.e., an activity [3], 
than a physical thing. If so, a functional product development (FPD) process has to 
integrate the development of goods and services early on. In light of this, from the 
customer’s perspective, the product life-cycle phases should not be discernable or 
causing disturbance in the delivered long-term service provision.  

Services are partly co-produced with the customer, thus also oftentimes partly 
customized in some sense [3]. An extension of business models towards life-cycle 
commitments calls attention to understanding customer needs in a more continuous 
way than traditionally to develop such products. Even though suggesting that designers 
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should interact with customers and experience the use environment of the product, the 
marketing department is responsible for a market survey, including identification of 
market segments and customer needs [5]. Those who find important new design 
opportunities and those who are going to solve them are not necessarily the same [6]. 
Since designers are normally not directly involved in market surveys, it can be argued 
that “… user investigations may not guide product development, but rather tend to inform it 
in minor ways…”  (p.135) [7]. 

For product development, it is recognized by actors that “some homework had to be 
done before” and “the right decisions are made long before” the design activities start [8]. But, 
when does the design start? Löwgren and Stolterman [9] suggest that it starts in the 
moment when a designer is assigned to a particular design task and start to think about 
the environment where the designer is supposed to act. This blurred starting position 
can be referred to as ‘fuzzy-front end’ [10], where information about the design is 
sparse. Inherent in the designing process is the creation of something new or a change 
of a less desirable situation into a preferred one [11].

From this perspective, design seems to be dealing with messy imprecise situations 
and wicked problems [12]. Thus, “…before designers can solve a design problem they need to 
understand some basics – such as what they are designing, what it should do and who should use 
it and in what circumstances.” (p.2) [13]. Such information is suggested to be context 
dependent [13], thus going to the customers place and interacting with customers seems 
like good advice [5].

Kaulio (p.143) [14] interprets the work of Eason [15], and presents three dimensions of 
customer interaction in design work:

Design for customers – products are designed on behalf of the customer. 
Knowledge base for the design is data on users, general theories and models of 
customer behaviour.

Design with customers – focus on customer preferences, needs and requirements 
in a ‘design for’ approach, but different solutions/concepts are displayed for the 
customer to react on proposed design.  

Design by customers – customers are actively involved and partake in the design 
of their own products.

The design by customers is in line with the idea of lead-users [16], [17], where 
providing customers with tools to design and develop their own products is one 
approach [16]. The lead-user concept is occurring in product development literature as 
a way to involve customers more efficiently, by interviewing and identifying needs [5]. 
However, approaches which put forward the use of methods that originate from the 
social sciences are also used to interact with customers or users. Broadly viewed, 
customer centric product development [4] might be categorized into the ‘design with 
customer’ dimension, due to its participative approach. Needfinding [6], an approach to 
make the identification of people’s needs and design a seamless activity, seems to be 
difficult to categorize into one of these dimensions. Taking a holistic approach to 
interact with people, users and customers it seems like Needfinding activities can cut 
across all the suggested dimensions.
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A Needfinding approach has been implemented in a small number of cases, IDEO, a 
leading design firm in the US [18] is one example. In their view, the base in their 
process is a well-developed and continuously refined methodology, “…it’s just that we 
interpret that methodology very differently according to the nature of the task at hand” (p.6) [18]. 
This differs from traditional product development process models, where an important 
aspect of the models is to contribute to long-term stability and provide a clear structure 
[19], as well as decrease subjective user information as early as possible [5]. Regardless 
of the choice of method, it can be argued that those who try to use and follow design 
theories and models must understand their inherent limitations [9].  

1.2 Purpose 
 One inherent limitation for any applied model might relate to how it is perceived or 

interpreted by designers. It can be argued that design teams do not commonly have a 
sufficient understanding of customer needs [20]. But, when the focus is on needs, what 
are designers actually looking at? 

Identifying a wide variety of needs and being able to distinguish among these needs, 
and carefully map out successful solutions is a challenge [1]. This challenge, it can be 
argued, might be related to the designer’s pre-knowledge and assumptions for what 
count as useful knowledge, in turn, affecting the product development process. 
Understanding of needs seems to be important for an emergent FPD process, if one 
takes, a long-term view on business relationships through providing services.

Thus, the purpose in this thesis is to explore and elaborate on the input of needs into product 
development to contribute to a need-based approach in a functional product development process.  

1.3 Delimitation
The perspective and scope of this thesis have a number of delimitations. How the 

term product is used is one of them. Used in the concept product development, the 
term product stands for a physical artefact. Being part of the concept ‘functional 
product’ the product is thought of as an activity, e.g., life-cycle commitment, on the 
basis of a physical artefact. By this limitation, products as ‘pure’ services are excluded. 
Used in functional product development, the importance of the word product 
diminishes due to a focus on process rather than the actual outcome. But, for this thesis, 
bear in mind that the outcome of an FPD process is a physical artefact. Further, adding 
‘traditional’ in front of product development is more to highlight a difference rather 
than viewing as-is product development as out of date or trivial.

A perspective of early phases of product development prevails. The interface 
between a planning stage and an initial design stage is of particular interest. However, 
the scope in this thesis concerns an understanding of the input of needs, rather than an 
effort to establish a new product model, i.e., a functional product development model.  

Also the concept of innovation is used in a broad sense. Innovation can bee seen as 
new physical artefacts or commodities, new services, new knowledge, new ideas, new 
processes. The word ‘new’ can here be interpreted as in beforehand ‘poorly 
understood’ or ‘unknown’.  
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A point of view for this thesis is that the social aspects for designing activities are 
vital, e.g., interactions between and within design teams, between design teams and 
customers.

1.4 Disposition
As a whole, the thesis compromises a cover paper and six appended papers. In the 

following chapter, the area of concern is presented. Area of concern as a term is found 
in Checkland and Holwells [21] model for research elements, and should be seen as the 
area in which I wish to contribute and to learn. Thus, this part provides insights into 
my research area and the industrial context. At the end of this chapter, an explanation 
of actors who are perceived as holding needs is presented, as well as a short discussion 
about what to call those performing the designing activities.

In chapter 3, Methodology, the research strategy, approach and reflections are 
presented. The theoretical framework is outlined in chapter 4. This part builds mainly 
on the Needfinding and Product Development paradigms. In chapter 5, I present and 
discuss my findings in light of the theoretical framework. The following chapter 
includes the divisions of work in the appended papers, as well as an overview of 
methods used and main results. Conclusions can found in chapter 7 and, finally, at the 
end of that chapter I will propose some ideas for further research.
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2 Area of Concern  
This part is intended to set the scene for this thesis. Firstly, I will introduce a view of the research 
area of Functional Product Development. In the previous chapter, the concept of Functional 
Product Development was also presented. The research topic and the development process which is 
suggested for industrial product development, has exactly the same name. To separate these two –
‘the research area FPD’ is used for the research topic and ‘FPD’ or development of functional 
products are used for the industrial process. However, in this chapter FPD is the same as the 
research topic, Secondly, I will introduce the areas within which I have studied the phenomenon. 
Thirdly, I will provide insights into a view of actors related to product development processes which 
are useful for the reading of this thesis.  

2.1 Functional Product Development – a View 
Functional Product Development (FPD) is a research topic which relates to other 

similar areas, for instance Product Service Systems [22] and Integrated Product Service 
Engineering [23]. On an overarching level, these areas are concerned with the 
integration of service and product development, and convey a will in manufacturing 
industry to differentiate physical products by offering customers added value. In 
industry, the service content in offerings is increasing and an interest to provide the 
physical artefact as a service offering prevails [24]. Thus, new business solutions have 
emerged. These new business solutions can be described as life-cycle commitments 
where the manufacturer takes long-term extended responsibilities for the physical 
artefact and its functionality. These business solutions are named in distinct ways, e.g., 
functional products [25], total care products [26], integrated solutions [27] and 
functional sales [28]. In different ways, research efforts to advance the development of 
goods to meet the challenges of these new business solutions are identified as important. 
Within this research community, the research area FPD focus on product development 
in general and early phases in particular.  

Focusing on early phases, the research area FPD aims to support the development of 
the physical artefact to provide a part of long-termed business solutions. Besides 
product development, this focus emphasises key concepts such as team-based 
innovation and knowledge enabled engineering.

The concept of innovations conveys an interest in coming up with completely new 
solutions to completely new problems [29]. This view can be captured as “… meeting 
previously unknown (or poorly understood) needs with previously unknown (or poorly understood) 
processes.” (p.9) [29]. The team-based context is concerned with, for example, an 
increased understanding of how true collaboration can be supported and enabling 
technologies for distributed design teams [30], [31].  
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Knowledge enabled engineering put a focus on knowledge and/or information 
needed in early phases of product development. For example, Sandberg [32] is 
concerned with increasing the transfer of manufacturing information into early design 
phases, and Nergård [33] is concerned with how to support knowledge engineering in 
a context of cross-company collaboration.

With a few bold strokes, the research within the FPD topic is, for the purpose of 
engineering design, concerned with processes, knowledge, methods and tools which 
support the development of products that create value for customer and company, 
respectively. Due to this, questions about how to identify and communicate customer 
needs become interesting.

The research area of FPD is established within a setting of applied science, where the 
cooperation with companies is vital.

2.2 The Context for Studying the Phenomenon 
The product development context for studying the phenomenon, captured broadly 

as ‘input into early phases’ and narrowed down by adding the term ‘needs’, is threefold.  

First, studies have been performed in a development project, owned by a Swedish 
mobile service operator. Taking active part in the early phases of the project and in 
need identification activities in particular, provided experiences under real conditions. 
The development activities resulted in interactive mobile service products, and are thus 
more related to information system design than to engineering design.  

Second, studies have been performed in Swedish manufacturing industry. This 
context is particularly focused on a business-to-business environment. The companies 
affiliation with research centres at the Luleå University of Technology, in the beginning 
The Polhem Laboratory and later The Faste Laboratory, has provided a general arena 
for the study. In particular, I have been connected to two companies which, in turn, 
have a long-term and active business relationship with each other. The relationship 
varies from a traditional customer-supplier to a business partner relationship depending 
on the development project at hand. Both companies have recognized FPD as 
interesting for their product development.  

Third, studies have been performed in three student projects, whereas one has been 
followed in more detail. These projects were part of the final-year courses for students 
in the Mechanical Engineering MSc degree programme at Luleå University of 
Technology. The aim of the project is to acquire, apply and integrate knowledge 
essential for product development in modern manufacturing industries. Thus, all stages 
in innovative product development, from need analysis to a finished product, are 
carried out under realistic industrial conditions. My role as assistant supervisor provided 
the opportunity to study the product development activities. The eight-month 
development projects are ‘owned’, managed and run by the students themselves. 
However, the student projects were connected to a real-life client.

For the student project which has been followed in more detail, the real-life client 
was a project called NeedInn (from Needs to Innovations), a European Commission 
funded e-health project, which focused on design for wellbeing for elderly. The design 
for wellbeing frame put forward a transformation from an actual state of being to a 
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desired state of being [29], thus emphasizing those who should benefit from the design. 
My cooperation with this particular student project and thereby also with the NeedInn 
project has provided a useful context for studying the phenomenon. This context 
highlighted a facetted view of user, customers and those who benefit from the product. 

2.3 Stakeholders – a Discussion to Provide a Perspective  
Terms which seem to be vital for my thesis are used interchangeably in the literature. 

Therefore, I have to discuss these terms, which represent different stakeholders in 
product development to provide some clarity.

2.3.1 Customers, Users and People 
The different literature that I have read has provided insights into some differences 

between, for example,  a product development strand and an interaction design strand, 
according to how those who are perceived to hold needs are referred. In general, the 
term customer is focused upon in product development literature and in interaction 
design literature the term user is prevalent. A customer-oriented approach provides 
clarification for one term, but introduces yet another term. Those who pay for the 
product can be seen as customers, and those who actually use the product are viewed as 
end-users [34]. ‘Use’ is seen as a criterion for decisions about who to include in the 
customer visits [4].  

For radical innovations, it might be possible to argue that there are no users, since 
“…there must be something there for us to ‘use’ in order to become ‘users’“. (p.129) [35]. In 
such situations, the ‘user’, it is argued, is created by the designers and is sometimes 
referred to as ‘potential users’ or ‘people who will become users’ [35]. Based on this 
argumentation, it is concluded that the focus on concepts like ‘user’ conveys that 
objects, rather than user as a subject for design, still dominates a development 
perspective [35]. In participative design, which relies on a process to reduce the 
distance between designers and users, “…people who might be ‘users’ also become 
‘designers’.” (p.136) [35].  

On the other hand, it can also be argued that ‘users are not designers’ [36]. This sheds 
light on the fact that users might not have capabilities, resources, interest, time etc. to 
design products. In this sense, it can be argued that these users are just people that hold 
needs that can be met by new solutions and new products.

From a Needfinding perspective those who are perceived to hold needs are viewed 
as people [6]. The understanding that ‘people are human’ is seen as a source for creativity, 
not the problem to be solved [18]. However, since closeness to people and the design 
of products is vital in Needfinding, the view on these people as just people is likely to 
evolve towards users, end-users and/or customers as the development activities unfold.

2.3.2 Designers, Engineers and Product Developers  
Besides a view that users can be involved in product development, those people that 

are engaged by a company to perform such activities are not straightforwardly captured 
into one term. The assignment of a development team, which oftentimes is suggested 
to be multidisciplinary, adds to the difficulties. In such a team, marketing people, 
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salesmen and managers might be present. Or, even though no more roles than 
engineers are represented in a development team, these engineers can hold divergent 
key competences thus, also providing a multidisciplinary team in a sense.

The terms designers, engineers and product developers are used interchangeably in 
literature, thus, also in my theoretical chapter. Still, in my interpretation and from the 
perspective of taking part in development of physical artefacts, this person is likely to be 
a person with engineering design competences. The choice to, in general, name this 
person ‘a designer’ in the thesis is merely a practical choice.  
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3 Methodology 
Vital lessons come with the practice of doing research, but also on reflection how research is done. 
This is a procedure which is common to every study, but oftentimes the format for papers limits the 
possibility to write down all you wish to say. However, this is my opportunity to do so within the 
confines of the chosen format. 

This chapter provides two benefits. Besides, making it possible to judge the value of the research, 
the research methodology becomes transparent enabling reflection on how the studies have been 
done to learn more. Therefore, this chapter seeks to visualize the overall framework for my research 
efforts in the studies reported on in appended papers. Of course, the chapter ends with reflections 
and lessons learned.

I would also like to highlight that I have taken issues to the extreme in the ‘comic strip’-inspired 
figures in this chapter. In reality issues overlap and are intertwined.

3.1 Begin at the Beginning?  
In Checkland and Holwell [21]“elements relevant to any piece of research” (p.13) are 

presented. These elements are: framework of ideas (F) which are embodied in a 
methodology (M) that is applied to study an area of concern (A), Figure 3.1.  Learning 
about these elements is generated in the research work, as represented by the arrows in 
the figure.

Figure 3.1 An FMA model, after Checkland and Holwell [21] 
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It is essential to identify the FMA elements to be able to assess what will count as 
knowledge from the research. According to Checkland and Holwell [21], it is especially 
important to declare the elements in advance when applying action research or related 
approaches. From my point of view, this is vital when generating ‘soft’ data in changing 
social situations, due to the fact that the researcher is interpreting data along the way. 
This is why there is a human being in my version of the relevant elements in Figure 
3.1. The researcher interprets the data, but, as in all kinds of research, should not be a 
cause for bias. In my view, an unreflective interpretation of data might be biased. The 
approach to generate ‘soft’ data means that you have to interact with other human 
beings, and, for example, when you are talking with people you listen and interpret the 
subject under discussion at the same time. In my view, the declaration of the elements 
F, M and A in advance is concerned with providing insights into the perspective from 
which the data have been interpreted, rather than restricting the relevant concepts 
before embarking the research. The A element, area of concern has been presented in 
chapter two, and the element M is outlined in this chapter. Accordingly, the F element 
and the relation between all elements require further discussion.

From the beginning of my research studies I have applied an inductive approach. An 
inductive approach starts in ‘reality’ to generate empirical data in order to, via empirical 
generalizations, build theory. Thus, in my view and in such an approach, the element F 
includes a declaration of the researcher’s pre-knowledge, since it might be possible to 
say that humans understand new issues against the background of previous experiences 
and knowledge. Besides being discerned here, my pre-knowledge and background are 
more explicitly presented in the next section.

The FMA view might seem sequential, but it is far from that. The F element also 
incorporates a theoretical framework, in turn, considered relevant based on previous 
experiences. The FMA elements are highly interactive with each other; this can be 
compare to, what is called, the hermeneutic spiral [37]. The spiral shows that there are 
relations between what we are going to interpret, our pre-knowledge and the context 
in which we can interpret the phenomenon under study. In my view, a hermeneutic 
spiral is conveyed in the FMA model by the learning about the elements. The 
framework of ideas in this thesis is built on the learning from previous studies (e.g., the 
appended papers). This raises the question as to whether I am still applying an inductive 
approach. From my point of view, I am. This is due to the incremental efforts to build 
theory, i.e., to achieve empirical generalizations I have to return to ‘reality’ to generate 
new data. One alternative to an inductive approach is a deductive approach. Deduction 
starts in theoretical studies via statistical generalizations, to test and verify the theory. 
Since that is not the aim of my research, this is not applicable in my studies. The 
relation between the elements F, M and A, has in my case affected the subsequent 
research. I have incorporated new insights into my F (e.g., increased experiences to 
interact in an engineering context, identification of additional relevant theories). The 
‘new’ F has rendered a change in methodology (e.g., an additional way to generate 
data) for the purpose of learning about the area of concern (the research area FPD and 
the empirical context).
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In turn, these learned lessons affect the F element thus, iterations occur in the 
research. Saturation [38], i.e., when no new data occurs, is one way to know when to 
stop iterating. Another, which I think is common, is limitations in research resources, 
e.g., time.

As discussed above, a part of the framework of ideas includes relevant theories. 
Those relevant for this thesis will be presented in chapter four. However, the choice of 
finding them relevant is outlined here since that issue is connected to the applied 
methodology. Another part of the framework of ideas is the researcher’s perspective 
and pre-knowledge. This will be provided in the following section.  

3.1.1 My Pre-Knowledge and Perspective 
I have an educational background from Informatics and Systems Science. One view 

that prevailed was on user-oriented design, seeing the designer as bridging the gap 
between human activities and technology, i.e., social informatics. Today, I still have a 
perspective of user-oriented design, yet applied in an engineering design context.  

Another view was emphasizing soft systems thinking as a way to enhance design by 
applying a holistic approach. A distinction between soft systems thinking and hard 
systems thinking enables a distinction between two fundamentally different stances 
within systems thinking. Hard systems thinking employ the word system as a label for a 
systemic world; thus, it can be controlled and problems can be solved correctly, left side 
in Figure 3.2. As systems engineering is categorized under this stance, the view is useful 
when dealing with technical problems. However, the delimitation for applying it on a 
socially constructed world is recognized [39]. In such a case, a correctly solved problem 
can be seen as a success by one person, but also another’s failure [39].

Figure 3.2 A hard systems view vs. a soft systems view, after Checkland [39] 

In soft systems thinking the world is considered to be very complex and problematic; 
to cope with it, the process of inquiry is systemic [39], right side in Figure 3.2. The 
observer perceives that there exist no systems, but recognizes that there is “order within 
complexity” (p.85) [40] since the soft systems thinking is a way to organize complexity. 
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Purposeful human activities are a key concept in Soft Systems Methodology (SSM) 
[39]. That is, humans are performing activities that they perceive as purposeful, 
however that purpose might not be directly understandable for collaborating actors. 
Worldviews, i.e., Weltanschauung, are used to make different purposes understandable 
and to be able to build models [39]. In turn, the models provide a tool for design 
activities. The emphasis on learning systems is supported by the intentional and explicit 
use of worldviews.

Hence, despite being a ‘mental model’ put into action, a virtue of soft systems 
thinking is that it provides a potential of learning from different worldviews. These 
identified perspectives form a starting position for design. Design is from a soft systems 
thinking perspective understood as the transformation from a situation perceived as 
problematic to a new preferred and feasible one. Having a view of dealing with 
purposeful human activities, accommodation is a vital approach to changing the 
situation.

This first section is presented to provide insights into what can be said to be my 
‘worldview’, i.e., a part of my frameworks of ideas. The soft systems thinking approach 
is an inherent part of my way of thinking and it finds practical expression in an interest 
to understand and learn from several perspectives, as well as an interest for design issues. 
However, I have not applied SSM as a methodology in my studies1.

3.2 Finding Relevant Theories 
In my licentiate thesis [41], I explored new approaches in product development that 

were motivated by FPD. The theoretical framework was built on product development 
and on service management. From this view, I elaborated on two perspectives, a 
hardware perspective and a service perspective. I used a view of knowledge integration 
to explore the gap between these two main perspectives. I found it useful to integrate 
both perspectives to contribute to an FPD process, whereas a shift in view to a service 
perspective was likely to be feasible on a business level.  

Acting in an engineering design research community, the established theoretical base 
in product development, i.e., design of physical artefacts, is still useful. But, in the 
licentiate thesis work I found that the designers’ ability to alternate between a service 
perspective, including needs identification and analysis, and a hardware perspective is 
important for an FPD process. Therefore, in this thesis I have added Needfinding [6], 
[42] to the theoretical framework. The choice of Needfinding is, besides an explicitly 
expressed interest from industry to understand human needs, partly a practical choice. 
The choice of Needfinding stems also from an interest in my research context at my 
division at the university. This interest is due in part to collaboration with Stanford 
University in the USA, where the approach was first adopted. Further, the approach is 
prescriptive; hence, it fits into a design context, owing to its potential to drive changes. 
To avoid an application without reflection, I have made an effort to hold a critical 
stance towards Needfinding.

1 Yet!
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3.3 Finding Direction – Towards a Purpose 
From the starting position on the findings in the licentiate thesis, I have focused on 

the themes product development and customer and/or user input to explore the early 
phases of engineering design. That is, I did not start with a clear and explicitly 
formulated research question/s. The purpose of the thesis has incrementally been 
formulated according to specific words, but has as a whole been focused on the initial 
themes. On an overall level, my approach to studying the area of concern is related to 
action research2 and, in such an approach it is accepted that themes have to replace 
hypotheses [21].

Also, in the literature review for the licentiate thesis [41] it was indicated that, 
despite a focus on user needs, the process by which information about needs is 
communicated into product development is hardly straightforward. The approach of 
exploring the area stems from that initial suggestion, as well as the understanding that 
what was going to be sought was what I in the above text have called ‘soft’ data, i.e., 
qualitative data. This was the kind of data that was accessible within the framework that 
I have identified. Thus, the themes were underpinned by an interest in generating 
qualitative data. Practically, this is expressed in questions like – How? Why? What? 
When? As opposed to the questions - How many? To what degree? - which are useful 
in the search for quantitative data. Simply put, the result is displayed in texts and words 
when qualitative data are generated and, the results are accounted for in numbers when 
quantitative data are in focus.

3.4 Qualitative Data 
The research purpose guides what kind of data to generate when performing 

research activities. Based on the frames that my themes provide, I have had an interest 
in generating qualitative data, i.e., an intrinsic worth of a phenomenon [43]. Such data 
is not readily available in the area of concern, i.e., it cannot be gathered or collected, as 
a separate entity. 

Figure 3.3 Focus on quantitative data at left, focus on qualitative data at right. 

2 I will not elaborate on the various versions of action research.  
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When the interest is on finding the meaning of a phenomenon in the context where 
it occurs, context and content merge. This means that the meaning of a phenomenon 
can only be understood as a whole in its context [44].

Qualitative data generated in interviews are usually outlined as texts which include a 
description of the context and word-for-word quotations. All in all, this provides 
insights into e.g., people’s interpretations, understandings, experiences, feelings and 
opinions [43].

The excellence of generated data depends heavily on the researcher’s methodological 
skills, sensitivity and integrity [45]. “Skilful interviewing involves much more than just asking 
questions” (p.5) [45].   

3.5 A Method of Generating Data 
The article written by Åsberg [46] entitled There are no qualitative methods – and no 

quantitative either. The qualitative-quantitative argument’s misleading rhetoric3, put forward 
that the words qualitative or quantitative can only be a description suitable for the kind 
of data that is sought for. Taken literally, there is nothing in the methods as such that is 
qualitative or quantitative [46]. Rather, the important issue lies in how decisions are 
made concerning how to analyse data, since such analysis always requires interpretation. 
Even though the term might be misleading, it is common to call my approach to 
generating data ‘a qualitative method’. However, I am aware that interviews as well as 
observations can be used to gain insight into the degree of occurrence of a 
phenomenon, i.e., to gather quantitative data. In the previous paragraph, I have 
described the kind of data that I have generated as being qualitative. So, bear this in 
mind.

I will start with a revisit in the lesson learned about data generation in the licentiate 
thesis [41]. I expressed the difficulties there in handling the, as I perceived it, 
expectations on me to provide information about a future as-is situation. That is, to use 
my data to predict a future for providing services. Firstly, to remove such expectations I 
thought that a workshop format would be helpful. Even though a careful scepticism can 
be discerned in the text in the licentiate thesis, I suggest that the participants must be 
made aware that a workshop format is another form of meeting than to which they 
were accustomed. Secondly, I suggested the workshop to take the form of a ‘future 
workshop’ [47], mainly to make the participants discuss what feasible changes they can 
realize.

In addition to interviews in the study reported on in Paper B, I have limited 
experiences to making observations during my research studies. Observations were 
done because, firstly, it was doable, since I was present as an ‘assisting coach’ during the 
running student project, and secondly, I collaborated with a colleague who made 
observations. In spite of that, I consider interviews as my main method to generate data. 
This choice is based on the putative idea to explore experiences of handling needs in 
early phases of product development.  

3 My translation. The article is written in Swedish and the title is “Det finns inga kvalitativa metoder – och inga kvantitativa heller 
för den delen. Det kvalitativa-kvantitativa argumentets missvisande retorik”.  
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That is, the phenomenon in focus is ‘handling needs’, the context where I am 
generating data is ‘early phases of product development’, and the kind of empirical data 
that I am searching for is ‘experiences’. Such data is not an observable part of a 
development process, but is based on human interpretations, understandings etc. 
Accordingly, the decision to talk with people seemed reasonable.

3.5.1 To Talk with People 
Having decided to talk with people, there are still some issues to consider. Who to 

talk with is a matter that relates to access. Access to a number of companies in the 
manufacturing industry was already established by their affiliation in a research centre. 
The affiliated companies are a mix of manufacturing companies engaged in industrial 
product development and companies that constitute the other party in a business-to-
business situation, namely having the role of being a customer and/or end-users.  
Representatives from these companies have participated in formal meetings twice a 
year; I have also been present during these meetings. These formal meetings have 
provided information related to the context, or the business world, for companies 
involved in industrial product development as a whole. In addition, I have had direct 
access to key persons from two of the affiliated companies. These key persons have, 
based on a description from me and fellow researchers4, suggested people from their 
organization that might (and subsequently did) attend the interviews or workshops. 
Access to students has been provided by being engaged in the student project courses.  
And, access to the actors in the e-health project NeedInn has been established by 
collaboration with the project leader. Access to these persons, or via these persons, has, 
in interviews or workshops, provided a means to generate rich data related to the 
themes in focus.

How to talk with people in interviews is another issue to consider. In a broad sense, 
interviews can be defined as ‘to ask questions’. Asking questions can be done in written 
surveys. However, since I rely upon themes, it was not possible to formulate and write 
down questions. Talking directly to people was found useful. Semi-structured 
interviews, i.e., conversations with a purpose [44] are not a middle way, but a 
intentional technique to generate material within chosen themes. In semi-structured 
interviews, the interviewee is free to formulate and frame the answers, but the 
researcher is allowed to ‘keep’ the interviewee on topic or to extend the topics if the 
material provided by the interviewee is found relevant. The interview style used is 
more related to dialogue than putting questions to somebody. Practically, the interview 
sessions have started by encouraging an interviewee to describe what they are doing in 
their daily work. Based on words used by the interviewee, follow-up questions have 
been asked. To ‘keep’ the interviewee on topic a follow-up question including some of 
the themes has been used. To ask questions which invite to a dialogue takes 
considerable effort, but it also requires hard work of the interviewee to find answers. 
To help the interviewee to extend their answers the follow-up questions have usually 
begun with: “Tell me more about…”, “Why… “, “How…”. 

4 This description has mainly been a collaborative effort.
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The concept of rapport [45] has guided the attitude versus the person being 
interviewed. Rapport is a quality of a communication event, not of the relation 
between the participants. That is, the person being interviewed has been respected in 
terms of what they say is important because of who is saying it. The participants must 
not always agree about the content of the other’s viewpoint, “…but both recognize that 
the viewpoint is valid and worthy of respect” (p.189) [45]. In Figure 3.4, the left side 
describes how not to achieve rapport. The attitude towards the interviewee takes 
expression in an ‘impossible’ question. Due to that, the interviewee is likely to provide 
answers that can be found in, e.g., formal texts. At the right side in Figure 3.4, the 
attitude towards the interviewee takes expression in an interest in both person and 
contents. The interviewee is likely to share experiences from their point of view.

During the interviews, it has been emphasized that there are no right or wrong 
answers and that it is important that the interviewees talk about the themes in their 
own words. The interviews have mainly been performed by collaborating with a 
research fellow/s, except in the student interviews.

Figure 3.4 No rapport at left. Guided by rapport at right. 

The interviews have been done in face-to-face meetings, but, follow-up interviews 
have also been performed with help of telephone conferencing equipment. Interviews 
can be performed with individuals or in groups; here, I have done group interviews. 
The workshop format can be categorized as a variant of group interviews.

3.5.2 Interviews in Workshops 
Two types of workshops have been performed. The first type was inspired by a 

Tiger Team approach [48], [49]. Within the research centre this type of workshops is 
also known as a Tiger Team Workshop. The intention captured within this type of 
workshop is to provide a knowledge sharing format for a diverse set of competences. 
The format as such is part of the research interest at the research centre, but certain 
ground rules are suggested, e.g., listen for newness, staying loose until rigorous 
conditions count, questioning for understanding only [48]. I have participated in one 
Tiger Team Workshop, and it has in my research studies provided direction for the 
study reported on in Paper C.  



21

On the basis of that direction, the second type of workshop was performed, i.e., a 
future workshop [47], at one of the companies that had participated in the Tiger Teams 
Workshop. The future workshop format was suggested by me, but designed and 
performed in collaboration with research colleagues. A future workshop runs in three 
phases. First, a critique phase, to highlight specific problems about the practice, ‘as-is’. 
This phase generated a view of things or situations to change. Second, a fantasy phase 
takes place to imagine a number of ‘to-be’ scenarios. This phase turns the result from 
the critique phase into positive ideas and generates preferred changes. During these 
phases solutions are not considered. Third, an implementation phase sorts out which 
changes are feasible and realistic [47]. The result from the future workshop was 
presented and a follow-up interview was performed using telephone conferencing 
equipment.

People from both academia and industry have collaborated in all workshops.  

I have presented data here generated from primary sources. I have also generated 
data from secondary sources. Data from books, articles, theses etc has mainly been used 
to provide a theoretical framework.

3.6 Organizing the Material 
Material generated in interviews is summarized and reflected upon simultaneously 

during the conversations, since it builds up the next question in the session. Thereby, 
the choices of relevant material and interpretations are integrated along the way when 
you are talking with people on the basis of themes. Notes have been taken during 
formal meetings and follow-up interviews. The future workshop has been tape-
recorded, as well as some of the group interviews. ‘Field-notes’ have been taken when 
listening through the tape-recorded interviews.  

All in all, the generated text-based material has been read to look for the particular 
and the holistic [44]. This analysis of the material starts by reading it as a whole, looking 
for particular ideas, similarities and differences, i.e., coding, categorizing and analyzing 
[44]. The material is processed several times.  

3.7 Quality Concepts 
Basically, I will discuss the concepts of validity and reliability on an overall level. 

Validity is characterized by whether the researcher measures what is supposed to be 
measured or not [44]. For research based on qualitative data, the criterion of measuring 
something, i.e., validity, is a discussed subject [38]. Applying a view of measuring 
something becomes confusing, therefore assessment whether the research results and the 
conclusions are in accordance with existing knowledge within the area might seem a 
more appropriate criterion [50]. Whether or not the interviewees recognize the 
situation described by the researcher is an uncertain, but nevertheless an indication of 
the study’s validity [37].

Reliability is characterized by whether the measurements are made correctly [44]. 
Inherent in the meaning of reliability is repeatability, that each attempt to measure will 
reproduce the same answer. In qualitative focused research, repeatability is beyond the 
reach, since, e.g., interviewing people in a dialogue style makes people aware of their 
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situation and initializes new insights. People are affected by a qualitative approach [45]. 
The key to the term reliability resides not within how it is used for quantitative data 
[51].  Repeatability is beyond reach for qualitative data, but reliability is not. However, 
the standard applied for assessing the criteria has to be different.

One suggestion is the term ‘recoverability’ [21]. It is suggested to highlight that the 
research process should be “…recoverable by anyone interested in subjecting the research to 
critical scrutiny” (p. 18) [21]. The effort to do so is based on the necessity to present the 
framework of ideas (including a priori understandings), methodology and the area of 
concern, i.e., an FMA model. I have presented as best I could my pre-understanding 
and applied methodology in this chapter, and the area of concern in chapter two.  

3.8 The Issue of Generalization  
Generalization needs to be discussed, especially since in a qualitative approach, it has 

a different meaning than in a quantitative approach. This criterion includes judgement 
about if the results can be generalized to other comparable situations. In quantitative 
focused research the criterion relates to statistical generalization, i.e., possibilities to 
draw conclusions for a larger population. But, in a qualitative approach this is not a 
matter of interest. The ambition is to make empirical generalization, i.e., to draw 
conclusions for the studied phenomena. Empirical generalization is strengthened by 
ensuring anonymity, and in so doing, allowing the results to be presented to other 
contexts. If the interpretation and the description of the situation seem familiar, the 
results might be possible to generalize to other comparable situations. I have ensured 
anonymity because of issues related to generalization. 

Especially, for qualitative approaches, the understanding that the study constitutes 
one way of ‘slicing the cake’ is relevant [52]. A different approach and the use of other 
data is another way to slice the cake, thus not providing directly comparable pieces.  

3.9 Gender Aspects 
In relation to generalization issues, but also the choices concerning methods, it seems 

important to approach these issues by discussing gender aspects. Taken as a whole, the 
number5 of participating men has been much higher than females. Within the student 
groups, the distribution was more even than in the workshops and group interviews in 
industry. I have met few women in industry and mostly I have been the only one in 
the interview or workshop sessions. This fact has an effect on generalization, even 
though aiming for empirical generalization. Data based on a more mixed group 
according to gender is probably another way to slice the cake. In industry, the 
representatives have to a higher degree been middle-management people. In relation to 
generalization aspects, the cake can be sliced yet another way by generating data from 
an exclusively subordinated empirical base.  

5 Yes, this section is based on quantitative data.  
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The fact that I oftentimes have been the only woman in sessions and meetings has 
also had an effect when considering methods for generating data. Applying a ‘fly on the 
wall’ approach in meetings or in workshops would not have been doable, see Figure 
3.5.

I have now provided a view of what has affected my applied methods, as well as 
presented my main data generation method for the studies in more detail. Next, I will 
reflect on the methodology and discuss some lessons learned when applying my 
methodology in the studies that I have done.

Figure 3.5 Considering a ‘fly on the wall’ approach 

3.10 Reflections in Relation to Methodology 
Basically, it can be argued that how to study the chosen area of concern is inherent in 

the research aim. The research purpose guides the choice of methods as well as the kind 
of information that is useful and accessible. But, where does the research purpose come 
from? I have argued that the themes which build up the basis in my research purpose 
for this thesis stem from findings in the work with the licentiate thesis. From industry, 
the expressed interest has been in insights into qualitative and/or tacit issues according 
to customer/user needs. I am well aware that there is also a higher expectation on 
finding measures for those findings. In my view, the research purpose has to be 
balanced between the interest from industry, the gaps in literature and from aspects of 
the research community, in relation to all of which the individual researchers’ 
background or interest is not trivial. One is supposed to deal with that overall purpose 
for several years during the research studies. Consideration about how to balance these 
aspects becomes an issue within applied research. 

The approach to explore the area of concern is related to a view of plausible 
changes. A deeper understanding of the ‘as-is’ situation is likely to render a broader 
solution space for future ‘to-be’ situations. I have argued that my research approach is 
related to action research, but I will not argue that it is action research. In general, some 
principles for action research – a focus on themes, interacting with the interviewees, 
taking part in discussions, changing a situation – are shared. However, in my view the 
results from action research should have an obvious effect on the future actions in the 
area of concern. In the interview and workshop sessions, I have had indications that I 
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have implemented insights by asking about the interviewees’ work, but I have not been 
present to observe changes, i.e., that what has been implemented has had the power to 
change the as-is situation into a feasible to-be. Acting in a community of applied 
research, it might be discussed if I am doing applied research, thus contributing to both 
theory and practice [38]. In my view, I have generated results, i.e., insights, which have 
been implemented in industry. It is not apparent what has been implemented, by whom
and when. For me, the results for academia are more apparent.  

In general, there is some criticism that qualitative data only produce ‘common sense’. 
Good research efforts can produce a description of a phenomenon which in turn can 
yield statements like “we already knew that”. This is because the situation might have 
been perceived, but not explicitly explored and visualized. Partly, this is a criterion of 
the quality of the research. The researcher has succeeded in capturing the phenomenon 
in a way that it can be fully recognized, which might not have been the case previous 
to the research. Partly, this feeling of recognition nurtures a view of producing 
common sense.

3.11 Lessons Learned in the Application of Methodology 
I have had indications that the methodology that I have applied is perceived as 

unusual in relation to what is used in general within the engineering design research 
area. I had difficulties in the beginning to gain acceptance for my methods as they were 
applied to the area of concern. Over time, this has not been an issue. For example, in 
my licentiate thesis I found that future workshops would be a good way to generate 
data, but I was doubtful if it was doable. I could not have been more wrong, the future 
workshop was generating rich data and the participants looked at ease with the format. 
I consider rapport [45] as utterly important to achieve a sharing and open environment 
in workshops. We thoroughly introduced the future workshop format, emphasizing 
each phase as creative work and not an expectation on the participants to provide us 
with the right answers.

The other form of workshop, the Tiger Team workshop, is inspired by The Darpa 
Initiative to Concurrent Engineering [49] and is being enhanced and further developed 
within the research topic at my division. I am active in the advancement of this 
workshop format to support creative and innovative team meetings. Based on my own 
experiences, I think that this kind of approach has contributed a lot to closer 
industry/academia collaboration and a feeling of working together, and, generating 
data. The informal way has encouraged people to share experiences, and, thus I have 
gained access to rich data.   

Often, I had been the only woman in sessions and meetings; therefore, I found a ‘fly
on the wall’ method impossible. If it would have been possible, I could have been sitting 
listening and/or observing in the background. The application of such an approach 
would have generated another set of data. This is an interesting approach to gaining 
understanding of product development activities on a day-to-day, hour-by-hour basis. 
However, such data might be too rich and too diverse to be useful for my purpose. 
Additionally, the application of a ‘fly on the wall’ approach needs access to situations 
where real-time communication about customer/user needs takes place. This, was not 
doable in my studies, which prompted considerations of other methods.
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On one hand, the use of semi-structured interviews has made it possible to allow 
themes to frame the dialogues with interviewees. Furthermore, the themes have been a 
useful means of making the participants in formal meetings relate other issues to my 
research interest. On the other hand, the themes have sometimes been perceived by 
some interviewees as indicating a lack of focus on my part, thus making them initially 
doubtful to allocate time for interviews. This highlights a dilemma when applying 
themes in explorative research. It is not possible to provide a full set of questions to the 
interviewees; by doing so, the power of the method is lost. That is, it should be the 
interviewee that initializes what s/he relates to the themes.

In general, comments from reviewers of the appended papers have suggested that a 
quantitative approach would strengthen my results. However, none of the reviewers 
has had any suggestions as to what should be measured. I recognize quantitative data to 
be useful and that it would have been interesting to apply such an approach. For me, a 
tricky question has been what to apply it to? For example, is it possible to measure how 
many needs that remain tacit and unexpressed but still affect product development? If it 
is, what is the practical benefit of that? Such questions have been part of my 
considerations.
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4 Theoretical Framework 
This chapter starts with a basic view of needs. Maslow was among the first to describe a typology 
of needs. Thus, this chapter embarks from the Needs Hierarchy to evolve towards typologies 
particularly aimed for product development, i.e., Needfinding. The science of Needfinding 
enhances the typology of needs further to link needs and design; hence, the framework of 
Needfinding becomes prescriptive in terms of how to identify needs. After this, the product 
development field is outlined as a well established knowledge area within engineering design, where 
customer needs are a vital part in early phases. 

In my work with the licentiate thesis, I included marketing and service theories, but I find they 
serve no purpose in this work. However, since product development literature relies on market 
research when it comes to customer needs, some criticism of traditional market research will be 
outlined.

This theoretical framework is intended to build up a perspective of what could be seen in my 
studies. By providing a perspective, the discussion in the following chapter might be more clearly 
understood.

4.1 Theories of Needs 
In the theory of human motivation, Maslow [53] presents the Needs Hierarchy, 

since needs are taken as the starting point for motivating people to change a situation. 
Needs are thought of as having a twofold character, as deprivation and as potential [54]. 
Conceived as deprivation and narrowly restricted to physiological focus, needs might be 
expressed as ‘something which is lacking is acutely felt’ [54]. Needs are conceived as a 
potential when they engage, motivate and mobilize people. “The need to participate is a 
potential for participation, just as the need for affection is a potential for affection.” (p.201) [54]. 
Further, a satisfied need generates new motivations that drive a search for satisfaction of 
another need and so on [53]. 

Maslow advocates a holistic approach to understand needs, i.e., needs cannot be 
motivated by a part of the human being, only by the whole individual as an integrated, 
organized whole.  “It is John Smith who wants food, not John Smith’s stomach.[…] Food 
satisfies John Smith’s hunger and not his stomach’s hunger” (p.3) [53]. The Needs Hierarchy 
represents basic human needs organized by their relative prepotency. It starts with 
physiological needs, as lower needs, i.e., they have an ability to dominate over the 
higher needs. Physiological needs are air, water, food, shelter and sleep, they are 
followed by safety and security needs. The next level is social needs, e.g., 
belongingness, self-esteem. And, at the top, self actualization needs, e.g., aesthetics, 
truth, love [53].
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Needs are, on the whole and in the average person, more often unconscious than 
conscious. However, they may become conscious with suitable techniques [53]. 
Recognition of the social character of subjectivity is required in any attempt to observe 
the life of human beings [54].

Besides needs, other vital concepts in theories of needs are human goals, desires and 
satisfiers. Human goals are important because needs, desires and satisfiers are means to 
an end, i.e., the human goal. Thus, to understand the means the goal has also to be 
understood. Desires stem from interaction between the conscious mind and the 
subconscious values, beliefs and experiences [55]. As opposed to needs, desires can be 
modified or suppressed by acts of will. Desires differ from “… one society to another and 
among individuals in the same community, they also change within a given society as the 
technologies, and with them the cultural patterns, of that particular society change. Moreover, 
desires are different for each individual at different stages of life.” (p.182) [55]. Satisfiers are the 
way a need is expressed, or “Satisfiers are what render needs historical and cultural, and 
economic goods are their material manifestation.” (p.203) [54]. 

Kamenetzky [55] present an additional view of needs. Wherein a minimum set of 
independent needs are suggested, see Figure 4.1. The egg-shaped design is done to 
convey an idea of simultaneity, wholeness and interaction [55].

Figure 4.1 Set of needs, from Kamentzky [55]. 

In Figure 4.1, the needs are outlined at the left, from the bottom biological needs 
which relate to body, bio-psychological needs which result from physical requirements, 
but often are intertwined in psychological needs. Thus, they are put between body and 
mind. Next, psychological needs aim at perfecting life and relaxation. Socio-cultural 
needs require a society in order to be satisfied. All other needs can be addressed by one 
individual alone. The satisfaction of socio-cultural needs is supported by the satisfaction 
of needs from the level below [55]. Accordingly, this view can also be interpreted as a 
hierarchy of needs. The listed words at the right in Figure 4.1 represent satisfiers for 
those listed needs.
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In the motivation theory [53] and in the economic theory of human needs [54], 
[55], a view of a ‘complete human being’ or ‘fully human and being fully alive’ seems to 
depend on the fulfilment or satisfaction of all basic needs. However, the fulfilment does 
not require large amounts of goods and services, but it is also recognized that 
technological progress has made it easier to meet the needs of an entire population [55].  

Max-Neef [54] emphasise that human needs have to be understood as a system, since 
all human needs are interrelated and interactive. To demonstrate the interaction, an 
organization of needs into two categories is done, i.e., existential and axiological6, see 
Table 4.1. It is stressed that the matrix is illustrative and not normative or conclusive; 
hence, it merely gives examples of possible types of satisfiers. The matrix of satisfiers 
might vary considerably if put together by individuals or groups from diverse cultures 
[54].

Table 4.1 Matrix of needs and satisfiers from Max-Neef [54]. 

6 In my interpretation, concerning values or qualities. 
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In the left vertical column in the matrix, nine needs based on value or quality 
judgement are listed: Subsistence, Protection, Affection, Understanding, Participation, Leisure,
Creation, Identity and Freedom. At the top horizontal column four existential needs are 
listed: Being, which registers attributes, personal or collective; Having, which registers 
institutions, norms, mechanisms etc.; Doing, which registers actions, personal or 
collective and finally, Interacting, which registers locations and milieus (as times and 
spaces)[54].  

The suggested satisfiers, in the matrix in Table 4.1, can give rise to different 
economic goods. For example, looking at the fields Doing and Understanding, the 
satisfiers investigating, studying, experimenting, educating, analysing and mediating give 
rise to goods, such as books, laboratory instruments, tools, computers and other 
artefacts [54]. Thereby, the function of these goods is to empower the Doing of 
Understanding [54]. A basic principle is that people, instead of being objects of 
development, take a leading role in development [54]. 

Using the matrix as a base for discussion, preferably with the presence of a facilitator, 
is suggested for diagnosis, planning, assessment and evaluation [54].  

The economic theory of needs take a position in criticizing a consumption society, 
where the speed of production has become an end in itself. Such society is thought of 
as not able to satisfy any need whatsoever, due to the alienation of people from the 
production system.

4.2 The Science of Needfinding 
The words need and finding are commonly used in a variety of combinations, as 

well as in divergent situations. However, Needfinding, which is in focus here, is 
considered as conveying an applied approach to identify, capture and communicate 
human needs into product development [6], [42] [56]. The science of Needfinding 
stems from Stanford University’s (CA, USA) product design programme [6], and the 
word Needfinding as such was introduced there almost forty years ago. Robert 
McKim, head of the product design programme, was searching for a way to bring 
designers closer to the users. He assumed that designers needed to be involved at the 
early stages of product development to have an impact on the product definition. 
McKim had discovered that people who found important new problems, i.e., leaders in 
organizations, and those who were going to solve them were not necessarily the same 
[6]. On the basis of this understanding he began to apply qualitative approaches to 
studying people to understand needs that people cannot readily articulate [6].  

During the last decades, considerable refinement of Needfinding has been possible 
due to a growing understanding of qualitative methods in the product development 
industrial world [6], [56]. Besides drawing on social sciences, the development of 
Needfinding includes creation of new methods to complement the product design 
process [6]. Needfinding is an approach which affects the whole product development 
process; thus, for example, work style, culture, work environment and management 
style, are included in the basics of the methodology [18], [56].  
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Needfinding implies the interplay between needs and recognition [42], this is 
because the needs in focus are such that they are difficult for users to articulate. In 
everyday life, people become used to situations which they perceive as problematic. In 
such situations, they might develop work-arounds to circumvent a need in order to 
reach their purpose with their activities. Doing so makes people blind to the existence 
of that need: “Needs are obvious after the fact, not before” (p. 420) [42].

The effort to describe a situation in terms of present needs is particularly useful for 
those who are interested in changing the situation [1]. However, it is recognized that 
Maslow’s Hierarchy provides a useful description, but is not “…specific enough to directly 
help product developers.” (p.51) [1]. Drawing on the experiences in performing 
Needfinding, it has been discovered that people’s needs vary in level of abstraction [1]. 
Categorizing needs is a first step toward meeting them, and it is suggested that needs 
could be characterized by their connection to current solutions, situations, or 
behaviours. Patnaik [1], holds needs, wants and desires to mean the same thing for the 
purpose of highlighting that there is a difference between the needs people perceive, 
i.e., that all needs are not created equal. Further, he suggests four categories of needs, in 
turn addressing four solution types (pp.52-53): 

QUALIFIER NEEDS – needs of people in the same context who want to do the same 
things in the same way. These needs represent the most immediate types of needs 
and are often a result of a problem with existing solutions. People are aware of 
qualifier needs, and, can if they are asked, describe those needs in terms of 
enhancements of the product. Incremental improvement based on new feature 
solutions, not changing the general concept, are in some way adding more value 
to the product. The solution type as such does not change the use of the 
product. Qualifier needs disappear if the existing solution is outdated.

ACTIVITY NEEDS –needs of people in the same context who want to do the same 
things. These needs arise in specific activities a person performs or likes to 
perform. Often, people are aware of activity needs, and they can describe them 
in terms of existing products. Together with identified qualifier needs, activity 
needs might trigger new offering solutions which completely replace current 
products thus, oftentimes also causing changes in how products are used. 

CONTEXT NEEDS – needs of people of the same age, profession, religion, etc. 
These needs are a result of the situation in which people live, work, or operate. 
Culture, profession, region, etc. creates a contextual frame for these needs, 
which are more goal-oriented. Context needs might not be perceived or are not 
immediately articulated by people. However, people will continue to have such 
needs as long as they are part of the context and conditions remain the same. 
Activity needs and context needs might drive solutions of new families. Products 
within this solution type support each other, solving needs the other creates. A 
simple example is: whiteboard needs whiteboard markers and both support 
needs related to having a meeting. Within this solution type the products are not 
necessarily provided by the same company. 
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COMMON NEEDS –needs of nearly everyone. These needs are the most basic 
and universal. People are usually aware of common needs, but, routinely, they 
try to meet these needs by meeting the more immediate activity or context 
needs. Activity or context needs are often means to a greater end. Common 
needs can be identified by understanding that greater end. Context needs and 
common needs lie outside the solution space for most single products. Larger, 
systemic solutions that work together in a unified approach could meet such 
needs. These needs are more stable than qualifier and activity needs; therefore, 
they support robust businesses. “Identifying such Common Needs and then working 
toward solving them can be a powerful way for firms to stop predicting the future and start 
creating it” (p.57) [1]. 

A categorization of needs in relation to solutions reveals that one solution cannot 
meet all needs; hence, a range of solutions is useful to consider. To meet some needs, 
improvement of features might be enough, while other needs may require massive 
changes in thinking [1]. One important assumption in Needfinding is the difference 
between needs and solutions [2].  

4.2.1 Central Principles of Needfinding 
Fundamental principles of Needfinding are to (pp. 39-40) [6]: 

Look for needs, not solutions – observations are made independently of ways the 
needs might be served. For example, observing a person reaching for a box 
on a high shelf renders a need for access to the top shelf, not that the person 
needs a ladder. Looking for needs and not solutions keeps all possible 
solutions open for consideration and avoids prematurely limiting possibilities.  

Make research and design seamless – a Needfinding team is involved in both 
studying people and conceptualizing new products. A joint effort by a mix of 
people from, e.g., product development and marketing is reducing the 
translation of needs between the stages. Further, a tacit understanding of each 
others point of view is acquired by conducting the design work jointly. 

Go to the customer’s environment – the richest information on people’s needs is 
obtained by observing and interviewing people first-hand. This direct 
observation makes it possible to see small, but important, details in the 
activities, context or behaviours. Furthermore, the direct approach avoids 
reliance on people’s memory, descriptive ability, or awareness of a need. 
Acting in the customers’ environment, the design team, as well as the 
customer, can refer to and use objects during the study. 

Look beyond the immediately solvable problem – this principle supports long-term 
innovation opportunities. The design team is encouraged to record and 
analyze data that may seem to go far beyond the scope of the immediate 
project. A focus on merely immediately solvable problems limits the 
information gathered.
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Let the customer set the agenda – it is important that the customer guides the 
activities and discussions. In this way, the design team is prevented from 
prompting the customer on what to do next. This flexibility opens the study 
for serendipitous insights. Paradoxically, to let the customer set the agenda is 
to insist that the design team know what kind of information they desire. 

Collect eclectic forms of data – Information about people comes in many forms. 
For example, facial expressions or keepsakes might reveal useful information 
about emotions and relation to work better than words. The generated 
information is recorded and studied away from the customers’ environment. 
Unrecognized or unarticulated needs can be discerned in the contradiction 
between different sources of data. 

Make findings tangible and prescriptive – written text is usually not enough to 
make the findings real to those who have not been involved in the research. 
The findings must be presented in a vivid and actionable form. Drawings, 
photos, audio recordings, and/or video are suggested. The result is 
recommended to be presented in a prescriptive and tangible form for a 
smoother transition between needs and the way to meet them.  

Iterate to refine the findings – quick passes rather than one long research effort. 
In this way, the design work is allowed to proceed in parallel with the 
Needfinding process.

In this kind of process, an understanding that ‘people are human’ is seen as a source of 
creativity, not a problem to be solved [18]. Crazy users and rule breakers [18] and lead 
users [17] are seen as invaluable sources for information. A balanced variety of people 
providing data to identify needs is important. In a Needfinding process it is important 
to understand people and the constraints they perceive, not to judge or correct them. 
Instead, the information generation activities should be seen as exploratory learning 
lessons in support of product development [6].  

4.3 Product Development 
By tradition, product development literature focuses on development of physical 

goods, i.e., things [5], [57], [58]. The literature focuses on engineering areas, such as 
mechanical, electrical, software or construction areas [59]. Computer software, control 
systems and/or microprocessors have become part of the physical artefact [59]. On a 
general level, Ulrich and Eppinger [5] define products as “… something sold by an 
enterprise to its customers”, but narrow the focus to stand for something that is“… 
engineered, discrete, and physical” (p.2). Other literature argue that it is“…an acknowledged 
fact that all products are manufactured” (p.148) [57].  

A product development process is viewed as a transformation [60] or a translation [61] 
of a market opportunity into a physical artefact available for sale. The structure for a 
development process is described as “… the sequence of steps or activities that an enterprise 
employs to conceive, design and commercialize a product” (p.14) [5]. Consequently, models 
which visualize the development process outline a “…set of activities beginning with the 
perception of a market opportunity and ending in the production, sale and delivery of a product” 
(p.2) [5]. 
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 Several models of such processes are presented in product development literature. A 
common characteristic of these models is that an initial input to the processes comes 
from market, needs, problems, etc., i.e., customer issues gathered in market research 
activities [5], [57], [62].  Further, another common characteristic is the emphasis given 
to an iterative process [5], [57], [62]. 

Besides being triggered by a market opportunity, the product development process 
can be triggered by the development of new technology [5]. Regardless of what 
initiates the process, some kind of market research or customer analysis is suggested to 
be the starting point [5], [57]. 

Based on how activities were performed and on information flows, the product 
development process was previously known as an ‘over-the-wall’ process [59]. For 
example, people at sales and marketing departments identify and decide on a market 
opportunity, needs or a problem. They interpret and put their information together 
into a requirement specification which is passed over to the design department. At the 
design department, interpretation of the requirement specification into a design 
specification was done, passing this information on to the production units who 
interpreted the information and built what they thought the design engineers wanted 
[59].

 It is suggested that a product development process needs to be broken down to be 
logical and comprehensible [62]. Firstly, it is broken down into phases, secondly, into 
distinct steps, whereas each step has its own working methods [62]. The output from 
each step is input in the next and there are iterative loops from each step to monitor 
and control, for example, changed circumstances [62]. 

In early engineering product development literature, the main task of design 
engineers and development engineers is to use their knowledge to solve technical 
problems [62]. Today, an increasing complexity in modern technology makes it rarely 
possible for individuals to design and develop a major new product [59]. A design team 
is required, thereby also introducing problems of organization and communication [63].

4.4 Integrated Product Development 
Product development becomes Integrated Product Development (IPD) by involving 

the whole business [63]. On an overarching level, IPD brings together the 
organizational functions of marketing, design and production [63]. Concurrent 
engineering, design for manufacturing, early manufacturing involvement, time-based 
competition and linked Japanese practices can be seen as various manifestations of IPD 
[64].

An overall view of an IPD process highlights that the working tasks should be 
carried out in a concurrent or parallel iterative process [58], [63],[65], [66], see Figure 
4.2. Hence, IPD supports overlap and integration between activities, and insists on 
good communication [64].  
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Figure 4.2 An overall view of IPD process, from Andreasen & Hein [63] 

Gerwin and Barrowman [64] view IPD as a managerial approach for improving new 
product development performance which occurs in the partial or complete overlaps and 
the information exchange of certain activities in the process. They also view IPD as the 
paradigm for new product development.  

The management of development processes can be seen as a balancing effort toward 
four key objectives: (1) development speed, reduced development time is seen as a 
benefit from an IPD process, (2) product cost, (3) product performance, and (4) 
development programme expense [10]. Good trade-offs between these four objectives 
are considered as the art of managing product development [10].  

It is recommended that design teams be multifunctional [65] and cover a sufficient 
diversity of knowledge [5]. Roozenburg and Eekels [58] describe the goal of the 
technical development process as producing a number of products according to a 
particular design, and the goal for the commercial development processes as profit. The 
product as such “…forms the link between the technical and commercial development process” 
(p.21).  Hence, interaction takes place between the functional units; this raises questions 
of coordination.   

Working in design teams adds a social aspect to the design process. Each team 
member interprets the problem differently, has different suggestions for solving it, and 
has different knowledge [59]. However, working together jointly “…ensures that the 
product does everything it must to be a commercial success” (p.18) [61]. As a whole, the view 
on design is affected by the emphasis on cross-functional design teams. Design could be 
viewed as “…the organization and management of people and the information they develop in 
the evolution of a product” (p.8) [59].

4.4.1 Integrated Product Development Research 
Within an IPD research community the view on products is broader. Krishnan and 

Ulrich [60] outline a view of the research landscape for product development in 
broader terms. Four common perspectives in the research community, (1) marketing, 
(2) organization, (3) engineering design, and (4) operations management are the basis. 
Each perspective holds a different view on products [60], see Table 4.2.  
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Table 4.2 Perspective on product, from Krishnan and Ulrich (p. 3) [60]. 

Characteristics for IPD research are a focus on integrated tools, incremental 
development, organizational issues to reduce task specialization and cross-functional 
teams [64].

Three branches of IPD studies have been identified [64]:

1. organizational design, which focus on structural adaptations to environmental 
and technological factors,  

2. information processing approach, which focus on transformation of data on 
market opportunities and technological possibilities into a product design 
solution,

3. as an application of Total Quality Management principles.

Total Quality Management (TQM) includes several factors which are seen as 
determinants of success or failure, for example how well a product “…responds to 
customer needs, the manufacturability of the design, and the robustness of its design quality”
(p.94) [67].

4.5 Decisions in Product Development 
Decisions in early phases affect the whole product development process. Besides 

defining the product specifications and the product’s basic physical configuration, 
extended product offerings like life-cycle services and after-sale supplies are decided on 
in concept design [60]. In general, people do not realize that “…once the drawings are 
finished, the designer has decided everything” (p.17) [63]. Decisions in early phases concern, 
for example, what are the target values of the product attributes, which technology, 
where to assemble, the design team and its leader, which variants of the product will be 
part of the product family. Many such decisions are made by default and not by 
intention [60].

4.6 Handling Needs in Product Development 
A product development process is intended to transform [60] or translate [61] a 

market opportunity to a physical artefact. To do that, the designer should be fanatically 
customer oriented and comfortable in marketing, design and engineering disciplines 
[61]. Hence, how to manage market research or how to gather information on 
customer are covered in product development literature.
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Ulrich and Eppinger (pp. 56-58) [5] present a five step process to identify customer 
needs:

1. Gather raw data from customers – suggestions are, for example, interviews in 
focus groups performed in the customers’ environment and watching 
customers use an existing product or perform a task for which a new product 
is intended. To provide information about needs, lead users and/or extreme 
users are suggested. To obtain data from customers a prepared interview guide 
is suggested to structure the dialogue. Helpful questions are: “When and why 
do you use this type of product? Walk us through a typical session using the product? 
What do you dislike about the existing products? What issues do you consider when 
purchasing the product? What improvements would you make to the product?” (p.59) 

2. Interpret the raw data in terms of customer needs -“Express the need in terms of what 
the product has to do, not in terms of how it might do it” (p.62). Customer needs 
are expressed in written statements (in the language of the customer) 
interpreted (by a development team) and gathered in a Customer data 
template. For example: Customer statement – ‘I need to drive screws fast, 
faster than by hand’. Interpreted need – ‘The SD7 drives screws faster than by 
hand’ (p.62). 

3. Organize the needs into a hierarchy of primary, secondary and (if necessary) tertiary 
needs. An example of a hierarchical list is outlined on page 65. Of a total of 65 
interpreted needs, 60 of them begin with “The SD…”. 5 of the interpreted 
needs begin with “The user…”; however, SD occurs in the latter part of those 
statements8.

4. Establish the relative importance of the needs. A numerical importance weighting 
for a subset of the needs is the outcome of this step. This provides a decision 
base for trade-offs and allocation of resources.

5. Reflect on the results and the process. This is done for the development team to 
“…challenge its results to verify that they are consistent with the knowledge and 
intuition the team has developed through many hours of interaction with customers.” 
(p.67). Issues to consider are, for example, which customers should be 
involved in the ongoing development efforts, if any of the needs was found to 
surprise the development team, improvement of the process as such.

From a view of Total Quality Management [67] another way to manage needs is 
advocated. A matrix diagram, i.e., The House of Quality, is suggested as an aid to 
planning a successful product. The House of Quality consist of eight fields, i.e., rooms, 
in which a number of steps are carried out [67]. The Voice of the Customer is a vital 
concept to bring needs, requirements, desires and attributes into room 1. Customer 
needs are described as typically obtained in qualitative interviews. “Typically, each need is 
a short phrase. In room 1 it is important to stay close to the customer’s own language, not 
modifying it to achieve closer conformity to corporate standards.” (p.111) [67]. 

7 The example in [5] is based on an exploration performed by a manufacturer for hand-held power tools. SD is an 
abbreviation for screwdriver. 

8 Yes, quantitative again! 



38

However, contextual inquiry9 is also suggested as an alternative to gather customer’s 
needs:

Customers have been satisfying their needs by using one of the company’s existing 
products or a competitor’s product. The team will want to observe them using the 
product in their normal context. The team seeks data that will help it to support, 
extend, and transform the customer’s activities. In order to achieve these goals, it 
focuses on what customers actually do, rather than on what the say they want. 
Ultimately the team wants to transform the customer’s activity by making it more 
useful or attractive.      (p. 116) [67] 

4.6.1 Specifications in Product Development 
Specifications have a vital communicative role in product development processes. 

However, there are differences in terminology [5]. Product specifications, product 
requirements, engineering characteristics, technical specifications or simply 
specifications are used interchangeably by firms. A product specification conveys the 
precise description of what the product has to do; they “…spell out in precise, measurable 
detail what the product has to do.” (p.72) [5].  Product specifications do not guide the team 
in how to address needs. For example, a customer need such as the expression “the 
suspension is easy to install” (p. 72) [5], are helpful to develop a clear sense of the issues of 
interest to customers. Such customer needs are found as containing too much space for 
subjective interpretation, thus the development team has to establish a product 
specification based on the need statement. “A specification (singular) consists of a metric and 
a value.” (p.73) [5]. Thus, the metric for ‘the suspension is easy to install’ will be ‘time to 
assemble to frame’ and measured in seconds (p. 76) [5].

Andreasen and Hein [63] suggest that a product specification should have broader 
contents and specify the product which is believed to be the best basis for the current 
business. Such a specification has to be formulated in another way than how an existing 
product is specified [63].

4.7 Reflections in Relation to Theories
Based on models presented in product development literature, the initial input into 

the development processes is suggested to come from some kind of market research. It 
can be interpreted that the process models are taking in needs or are market oriented. 
In general, market research has received some criticisms from product designers [61]. 
They claim that market research limits design opportunities to the lowest common 
characteristic of customer taste, as well as saying that customers cannot express that 
“…they want a truly innovative product that they have never imagined before.” (p.156) [61].  
Since customers “…tend to talk in terms of product features…”, this might be a case of 
interviewers’ failure to probe for needs (p. 52) [68].

9 Contextual inquiry can be described as a technique to make participative observations of a phenomenon in its natural 
context.
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Further, it is emphasized that the search for needs is performed in snapshot inquires, 
hence the emerging needs in relation to new technology are neglected [7]. Traditional 
market research has also been criticized for treating needs as something waiting to be 
collected, as well as having an emphasis on quantitative approaches [7].

Product development models have received some critique that they do not support, 
but rather hamper learning and creation of knowledge [19]. From an engineering 
manger’s point of view, “Development was described as happening despite models rather than 
thanks to them.” (p.435) [69]. However, the models are recognized as having a role of 
enabling coordination and communication about different conceptions of the 
development task [69].  

Information flows in product development are commonly managed to reduce 
ambiguity as early as possible [9]. This kind of controlled process may hamper new 
thinking, because it makes the designers act in accordance with a paradigm-preserving 
style [9].

Basically, a Needfinding approach relies on the generation of qualitative data. 
Thereby, much of the criticism for approaches to generate such data also goes for 
Needfinding. In general, the criticism emphasizes qualitative data as fuzzy and 
subjective [38]. From another point of view, the controversy about quantitative and 
qualitative data can be seen as a question of appropriate data collection methods. Some 
of the critique is aimed towards the question of the approach to be close to the research 
area [38]. Instead it is proposed that, human behaviour is best described by an outside 
perspective, disregarding the meanings, contexts and situations in and through which 
people act.

 In my view, the debate on research methods is an issue of favouring one at the 
expense of the other. As I will discuss in the following chapter, the FPD view 
highlights an intertwined approach where at least the recognition that the coin has two 
sides is important.
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5 Towards a Need-Based Approach 
In this chapter, I will consider the subjects under discussion as opposites. My intention is to 
represent these opposites as ideal types developed for the purpose of clarifying differences rather than 
a representation of reality. A further reason for this is that I find it difficult to attune the words in 
the discussion, since English is not my native language. Yet, I believe that how needs are talked 
about matters, words are ‘building blocks’ that convey our views. Thus, to use ideal types is a 
practical choice to stretch the discussion towards an ‘either-or’ view. However, an either-or view is 
not my message, rather the opposite.

The findings from the studies in the appended papers are intertwined into this discussion. When 
doing so, I am referencing to the original paper.  

5.1 Developing Things 
Four research perspectives on products - (1) a bundle of attributes, (2) an artefact 

resulting from an organizational process, (3) a complex assembly of interacting 
components, and (4) a sequence of development and production steps are identified by 
Krishnan and Ulrich [60]. In my view, these perspectives are providing an inside view, 
not taking a customers point of view into consideration. However, being customer- 
oriented suggests an ‘outside in’ perspective [3], where the perception of products is 
more holistic [4]. 

The intentions by manufacturing firms to develop functional products are likely to 
affect the perspective on products. Goods and services combined are seen as a basis for a 
functional product. In some cases, the service might be an already existing service, e.g., 
education or training, which is combined with the existing physical artefact in a 
business offer. Thus, from a business point of view, it can be regarded as a sale of a 
functional product. Taking this situation into a development process the identification 
of a need for education or training might trigger changes in the design of the product, 
for instance, making it easier to use. By this, the customer might perceive added value 
in terms of ‘designed in’ services. Yet another combination might be that the 
functionality of the physical artefact is provided while the ownership and responsibilities 
remain with the manufacturer. In this way, the manufacturer can be viewed as a service 
provider. In this case it is important that, e.g., maintenance and upgradeability are taken 
into consideration in the design of the physical artefact.

Being a provider of a service means that if the artefact does not continuously provide 
the agreed functionality, the customer is likely to be dissatisfied. The perceived added 
value for the service provider’s customer might reside in buying a ‘trouble free’ 
procedure and saving resources by not owning machinery.  
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Accordingly, applying the concept of functional products in a manufacturing setting 
extends the view of developing things; thus, the perspective on products broadens. For 
FPD, the insights into a number of plausible ‘what-if’ scenarios to learn about and 
improve the solution space, and thereby, visualize a number of business solutions is 
found vital (Paper D).

5.2 Input and Iterations 
In product development models iterations are emphasized [5], [57]. Iterations are 

oftentimes visualized as recursive loops, thus in one sense taking a step back. However, 
the understanding and knowledge about a design situation might be better described as 
an incremental movement over time. In Figure 5.1 I have chosen to describe such an 
incremental movement in a typical, but simplified, input/output model. The examples 
discussed in relation to Figure 5.1 are also simplified to merely highlight a relation 
between input and iterations, not to reproduce real-life. From the left, an input of some 
kind feeds into the process, in next step the input is transformed (or translated, 
interpreted etc.), to end up as an output, at the right in the figure. The output is then 
reflected on, learnt from etc. and feed back into the process, the arrow at the lower 
edge of Figure 5.1. In this way, the input sets the direction for what is iterated on, i.e., 
the output is evaluated against the input to provide more details on the issue at hand. 
Thus, the substance in the input drives the process to progress. For the purpose here, 
the figure can be seen as indicating a phase where information from or about customers 
is transformed into a statement, and in the next iteration, the statement is feed back into 
the process and evaluated against the input to be refined. 

Figure 5.1 Input and one iteration loop.

An early phase involves interactions with customers in which many decisions are 
made before actual product development is launched (Paper D). Decisions in such an 
early phase concern the product that is going to be designed. A matter here is that many 
decisions are made by default [60]. In the visualised iteration in Figure 5.1, several of 
such decisions are likely to be made. The study presented in Paper D showed that many 
decisions were based on the fact of being an experienced team member, as well as 
perceived as grounded in gut-feelings. Thereby, to argue that making decisions in early 
phases is a highly human activity seems plausible.

If the understanding of customers are partly sensed and expressed as gut-feelings 
(Paper D), e.g., intuition, experience, sharing of this information in the design team is 
difficult. Dissemination of customer information is necessary, but in this case there are 
some implications. First, if designers are not involved in customer interaction activities 
they do not develop any gut-feeling. Second, if the design team is multidisciplinary and 
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involved in customer interaction activities, gut-feelings are generated from divergent 
perspectives. Experiences, as well as expectations and communication styles, vary 
between actors in a multidisciplinary development team, in turn having an effect on the 
input into the product development (Paper A).

Let us return to Figure 5.1, taking the findings in Paper D literally, the input are gut-
feeling, experiences, intuition etc. This input might lead to expressions for the 
designers’ experiences according to the company’s customers. As the iterations unfold 
the insights of the designers’ experiences according to customers might be refined in 
relation to an emerging statement. Here, a customer point of view seems at risk, 
because data on customers might be understood and interpreted based on the designers’ 
perspective. Gut-feeling is an important ‘tool’ to be used in product development, but 
delimiting the view in this way sheds light on the difficulties of sharing customer 
knowledge and to express it in statements.

Specifications have a vital communicative role in product development processes. 
The contents in a product specification, a metric and a value, are based on statements of 
customer data; to convey exactly what the product has to do [5]. However, the 
specifications do not provide support for how to address needs [5]. Still, needs are said 
to be addressed in the input to product development; hence, this might occur in the 
iterative early phases and in the social processes of designing. On the condition that 
designers are commonly not directly involved in finding needs, it can be argued that 
the transformation process separates the understanding of needs from the designers. 

5.3 Requirements and Needs 
From product development literature the initial input to the process stems from 

gathering information from customers. Helpful questions to obtain customer data are 
suggested as – “When and why do you use this type of product? Walk us trough a typical 
session using the product? What do you dislike about the existing products? What issues do you 
consider when purchasing the product? What improvements would you make to the product?”
(p.59, I have bolded the word product) [5]. In my interpretation, the questions probe 
an existing product, i.e., a physical artefact. This interpretation seems supported by the 
statements of the organized needs, all of which include a product, in the case presented 
in relation to these questions the product was a screwdriver [5]. Again, in Figure 5.1, 
taking these findings literally, if the input is customer data on an existing product a 
transformation is likely to yields statements of preferences for features on that product. 
Accordingly, it becomes possible to argue that need statements obtained by gathering 
this kind of input is likely to be statements of something else than needs.  

For product development models in literature, the initial input is presented as, e.g., 
market, needs, problems [5], [57]. A literature study, presented in Paper C, has shown 
that needs is not treated as a distinct concept, rather mixed up with requirements, 
wants, desires and experiences. In practice, this could mean that the concept of needs 
could not be clearly comprehended and that the input to the development process 
might be blurred. A twofold view of the concept of needs was discussed in Paper C, 
one part being hard for people to express, i.e., needs, and one part being feasible to 
express in relation to existing products, i.e., requirements.
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Traditional product development, has received critique for emphasising quantitative 
approaches to gather data on needs [7]. Here, it is argued that what are gathered are 
requirements, partly due to the approach to focus quantitative customer data and, partly 
due to probing into existing products. Incitements for an emphasise on quantitative data 
might be based in a view on customer needs as containing too much space for 
subjective interpretation [5], as well as an interest to reduce ambiguity as early as 
possible [9]. Practically, one way to reduce ambiguity seems to be done by gathering 
data on existing products, i.e., requirements. Another might be to obtain measurable 
data. Yet, in Paper E, a focus on measurable aspects on the user’s behaviours gave an 
indication that this is likely to hamper insights in needs. Measuring how many times a 
human being does something, does not generate insights into why it is done, where it is 
done and for what purpose, i.e., a base for identifying needs.  

The customer data generation process in a need-based approach differs from 
traditional product development in terms that it does not focus on measurable aspects. A 
need-based approach draws on social sciences and relies on qualitative methods [6], 
hence also on a search for qualitative data. The process to deal with subjective, rich, 
contextual customer data is closely linked to the designers’ familiarity with qualitative 
research methods, but also being comfortable with a flexible process. In practice, 
continuously also refining the methodology [18].

So then, the discussion above has highlighted two kinds of input. On the basis of 
Figure 5.1, the first one which focuses on customer data on existing products might be 
transformed into requirement statements on products. The other one, which focuses on 
subjective, rich, contextual customer data, might be transformed into need statements.

5.4 Need Expressions and Products 
Patnaik [1] did not separate needs from wants and desires in highlighting that the 

needs people perceive are not created equal. In contrast, an effort to distinguish among 
these needs seems necessary for my purpose to explore and elaborate on the input of 
needs into product development. 

Needs and requirements, as presented above, can be discussed in relation to the four 
categories of needs presented by Patnaik [1], i.e., (1) qualifier needs, (2) activity needs, 
(3) context needs, and (4) common needs. To separate Patnaik’s categories of needs 
from those that I have started to elaborate on and like to explore, I exclude the word 
needs from Patnaik’s categories. Thereby, in Table 5.1, the categories are called 
Qualifier, Activity, Context and Common. The column expressions indicate how 
people express themselves, and the product column indicates what development focus 
these expressions might drive.

At the left in Table 5.1, I have related requirements to the qualifier and activity 
abstraction level, due to the findings that requirements can relate to existing products. 
At this level, feasible methods to identify requirements are interviews and focus groups. 
The questions like those suggested by Ulrich and Eppinger [5] are useful to get insights 
into people’s preferences for improvements on existing products.
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Rich detailed statements about requirements on product features and product use are 
thereby gathered. Here, it can be argued that an advantage is the possibilities to obtain 
measurable data, and hence to assess the degree of improvement. For example, in the 
development of a screwdriver one statement was that the new product should be ‘faster 
than by hand’ [5]; the time to do it by hand can be measured with an existing product.

Table 5.1 Requirements, needs, expressions and product, based on Patnaik categories [1].

In the interface between the abstraction levels Activity and Context, symbolized by 
the dotted line in the middle of Table 5.1, requirements are separated from needs, since 
the expressions become detached from existing products. At this level, the focus is to 
generate rich data about people’s behaviour, actions, goals and their context. To 
generate such diverse data a combination of observations and interviews is suggested as 
a central principle. An implication in the analysis of this kind of rich and diverse data 
has been identified. The needs are difficult to capture in text based need statements in 
general, but on the same level of abstraction in particular (Paper B).  

When looking for needs, solutions should not limit possibilities for, e.g., innovations, 
new products, new ideas and new solutions [6]. Thereby, observations have to be made 
independently of ways the needs might be served [6]. Also, this has some implications 
for how to ask questions. They have to be ‘open-minded’ and not include solutions 
and/or products, for example, ‘What are you trying to achieve?’, ‘Why?’. This open-
minded way is found as problematic for designers, since a preference to start with 
something known, a thing which could be twisted and turned has been identified as 
preferred, instead of dealing with people’s needs (Paper B). When the designers were 
studying people, a focus on the physical artefacts that people use seemed to be an 
‘intrinsic’ starting position, rather than on what people were doing, trying to achieve 
and the context in which they interact.
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The product column, on the right in Table 5.1, can be discussed in relation to 
functional products. The qualifier level renders a physical artefact which does not 
change the use of it - this might represent a development and transaction of artefacts. 
The next level, the activity, supplies an extended offer where the customers’ awareness 
of their activities might make it possible to identify ‘invisible’ services within the 
manufacturing company. These services are combined with an existing physical artefact 
to provide added value for the customer, and might also change the use. For example, 
if a customer describes an activity, such as having difficulties in using the physical 
artefact fully, the customer might express a requirement for education and training. 
This situation can trigger the solution to add on education and training as a service to 
the existing physical artefact. Thereby, the customer’s use of the physical artefact might 
change and the user becomes a power user.

Or, at this ‘interface’ level between Activity and Context, the customer might not be 
able to articulate any requirements, rather perceive that the physical artefact is running 
unsatisfactory. In such a situation the company might observe that the customer has a 
need for education and training, and can thereby decide on whether it is beneficial to 
add on education and training or if it is more lucrative to ‘design in’ these needs into 
the physical artefact. Here, a functional product development process is likely to come 
into play to integrate service aspects into the design of the physical artefact early on.

At the category level Common expressions are abstract and elusive. By 
understanding the customers ‘greater end’ needs can be identified. Identification and 
analysis of such difficult to express needs is a no trivial task. At this level, people try to 
meet their needs by meeting activity or context needs [1], thus, yet not intentionally, 
they might also mislead those who study the situation. A facilitator [54] or the role of a 
Needfinder (Paper F) is suggested to support the identification and communication of 
needs within product development teams. At this level, the needs are suggested to 
render innovations and new products.

As indicated in the product column, the solutions are systemic, i.e., the solution lies 
outside the space for most single products [1]. It might be necessary to find additional 
competences outside the company; hence, cross-company collaboration seems useful. 
At the common level, from a functional product view the manufacturer might become 
a provider of ‘trouble-free’ procedure. This is a situation which is poorly understood by 
both designers and customers. Accordingly, besides technical skills, a vital competence 
for the designers to develop is the ability to deal with wicked problems [12] and rely on 
a broadly sociological ability to observe human beings.

5.5 Customers and Companies 
At the two first categories in Table 5.1, Qualifier and Activity, the customer has to 

allocate resources in the process to express requirements, thus these categories might 
relate to a customer-driven or customer-oriented product development process. Here, 
the expressions might be stated as ‘fixed’ statements, entailing what the product has to 
fulfil for the customer to be satisfied. An effort by the manufacturing company to probe 
into needs, even though content with the requirements that have been expressed, is 
likely to provide a rationale for the requirements that customers express. Thus, meeting 
or exceeding those requirements in a satisfying way might be doable.  
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At the two latter categories, Context and Common, it is recommended that the 
designer be directly involved. Here, in a business-to-business situation, the customer’s 
role might be more a dialogue partner rather than a client posing what has to be 
fulfilled. Thus, the customer and manufacturer allocate resources to jointly learn about 
the situation, so as to change it. This collaborative effort is likely to enable a need 
driven product development process.   

5.6 Satisfiers and New Products   
I have put forward two lines of argumentation in the discussion above. First, that 

requirements and quantitative data serve as the basis for improvements of an existing 
product. Second, that needs and qualitative data serve as the basis for new products or 
radical innovation. Innovations are, sometimes, a controversial concept. However, 
here, it seems sufficient to view it as something new. Taking this position, the 
difficulties for designers to understand what they are suppose to design, what it should 
do, who should use it and in what circumstances [13], becomes discernable. An 
understanding of a ‘greater end’ is suggested to identify Common needs [1]. Human 
goal is a vital concept in the theories of needs. Needs and satisfiers are means to that 
end [55]. Needs also trigger change and are conceived as a potential when the motivate 
people [54]. 

Max-Neef [54] has identified 13 needs, 9 of them are categorized as based on values 
and qualities (Subsistence, Protection, Affection, Understanding, Participation, Leisure, 
Creation, Identity and Freedom) and 4 existential needs (Being, Having, Doing and 
Interacting) in his matrix of needs and satisfiers. The satisfiers are said to vary due to, for 
example, culture; thus, this part in Max-Neef’s matrix is illustrative. Going from, for 
instance, the fields Doing and Understanding is suggested to give rise to books, 
laboratory instruments, tools etc. 

Still, the designers have to identify, analyse and categorize statements and 
observations from customers into the two dimensions of needs. As discussed above, this 
task is dependent on how this information is gathered and what kind of data is in focus. 
Further, a statement might generate a view of Doing and Understanding, but the 
peoples ‘greater end’ might relate to another.

Max-Neef highlights that the matrix should serve as a base for discussions for 
diagnosis, planning, assessment and evaluation. In my view, there is some limitation in 
the use of the matrix for planning, in the sense of applying the matrix in early phases of 
product development to identify potential new solutions. 

A sequential representation of the rationale in the matrix might be: 

satisfiers  needs economic goods

Satisfiers are the ways a need is expressed [54], and needs are fixed, as in the matrix 
of needs. For example, the customer might express that education is lacking, i.e., 
identified satisfier is education. By using the matrix this satisfier could fit into Doing 
and Understanding. What is going to be done and understood?  
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One limitation of the matrix seems to be that it does not highlight context as 
important. Another is, in my view, that it might enable the identification of what could 
be expressed by customers, i.e., requirements on existing products. Thus, not support 
innovations, rather improvements of products. 

A need-based approach as discussed here might be sequentially represented like this: 

needs  ideas requirements products 

Needs are not fixed, but viewed as related to people’s goals, activities, behaviours 
and, an important view, needs are contextually dependent. Thereby, identification of 
such needs insists on interaction with people in their environment. Yet, since needs are 
close to people’s goals, needs are seen as more stable than requirements. The 
identification and mapping of needs serves as a basis for a shared view for the design 
team to generate ideas and concepts. The identification, analysis and categorization are 
done in a more direct way, since the designers take active part in the need-based 
activities. The information about people’s unarticulated needs comes in many forms, for 
example, face expressions, keepsakes [6]. Written text is not enough to represent the 
findings, photos, drawings, video, audio recordings etc. are also suggested [6]. The 
designers’ participation in the process, not looking for solutions, all in all makes the 
need analysis and design seamless. Such an open approach might spur innovations and 
new products.  

Based on this discussion, the matrix of needs and satisfiers [54] seems to be useful for 
later stages in the product development process. The matrix seems to be an additional 
way to represent findings to communicate them into product development processes.

As touched upon in the discussion above, making a distinction between 
requirements and needs has an implication for their inherent potential to trigger new 
products or radical innovation. A focus on requirements seems to improve existing 
products, at the expense of radical new products or new solutions; this is also indicated 
in Paper B.

5.7 Life-Cycle Commitments
The discussion here is, as I stated in the introduction to this chapter, not intended to 

end up in an ‘either-or’ view. By contrasting the subjects under discussion the intention 
was to shed light on that different kinds of data and input can drive a product 
development process. Thereby, a gap between a traditional product development 
approach and a need-based approach according to what is captured in statements could 
be discerned. Yet, to reach FPD the traditional and the ‘new’ must be integrated. In 
later stages, when details on needs are identified, to set the design team ‘on target’, the 
product specifications ‘as-is’ are useful and necessary. In FPD, a need-based approach 
reframes statements to capture needs as well, in turn, the specifications is likely to 
extend to provide a wider basis for new solutions.
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In view of this discussion, the intentions to provide life-cycle commitments question 
traditional product development in terms of the approach to obtain customer data. The 
basis for such an agreement is a long-term business relationship where the 
manufacturing company takes extended responsibilities for the physical artefact. Firstly, 
a (one) market survey is not enough to provide insights over time. A need-based 
approach could support continuous generation of customer data. Second, since the 
service contents in life-cycle commitments are increasing, the customers might be 
involved in the development processes. In this interaction, a differentiation between 
requirements and needs provide a language to understand each other. 
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6 Summary of Appended Papers 
In previous chapters the results from the studies accounted for in six appended papers were 
discussed to contribute to the purpose in this thesis. Here, I provide an overview of the aims and 
methods for each of those papers. Further, I present the division of work for the papers respectively.  

6.1 Paper A 
Title: Integrated Product Development of Mobile Services with a User Involvement 
Strategy

Authors: Caroline Stenbacka Nordström and Åsa Ericson  

Caroline Stenbacka Nordström was responsible for the development of a user 
involvement strategy. The writing of the paper was a joint work. In particular, I have 
contributed with a product development perspective in paper A.

Collaboration in a research project with a company in the mobile phone operations 
industry initialized this study. The company’s participation in the project was motivated 
by their interest in learning a way to integrate customers’ perspectives in product 
development. According to this firm, a tradition in industry was to focus on the 
development from a technology perspective. Another orientation to focus on customers 
and users of services was experienced as necessary to stay competitive. A purpose in 
Paper A was to uncover experiences and views among participating development team 
members regarding integration in product development. Needfinding was used by the 
product development team to identify needs for future mobile services. The 
multidisciplinary development team possessed competencies in software development 
and participatory design, whereas my competences were related to the latter.

In a joint effort with a team member I designed and performed the group interviews 
which provided a backbone in the Needfinding activities for the Mobile Service 
product development process. The empirical base for Needfinding activities was mainly 
young people between 20 and 25 years of age. The analysis of that data was a 
collaborative effort in the research team. The found needs were used in the 
development and evaluation of the services.

I was engaged in this project owing to my participatory design competencies and 
previous experiences in Needfinding activities. These previous Needfinding 
experiences were mainly generated in fairly homogeneous development teams. The 
collaboration with ‘software design engineers’ provided, for me, new insights into 
barriers to communicate needs, as well as it shedding light on diverging views on the 
kind of needs that should be accounted for.
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6.2 Paper B
Title: In Search of what is Missing – Needfinding the SIRIUS Way 

Authors: Åsa Ericson, Tobias Larsson and Andreas Larsson.  

In Paper B, I am responsible for the premise of the paper, the performance of the 
study and the writing. Tobias Larsson and Andreas Larsson provided valuable input in 
the form of their previous work with the product development process which is used in 
the studied context. Furthermore, they have provided constructive comments on the 
paper. 

Focusing and listening to their customers or users are strategies that manufacturing 
companies express. Even though the benefit of starting product development in the 
customers’ context is identified; there are considerations for how to do this practically. 
Claiming that we apply Needfinding in the Design for Wellbeing projects in the 
SIRIUS course, we have to ask if needs, which are difficult for people to articulate, 
really can drive product development. Thus, the purpose in Paper B was to describe 
and discuss the Needfinding activities conducted in student projects to contribute to the 
understanding of how decision-making in collaborative product development is affected 
by a need-driven approach. Future Elderly Environment, a Design for Wellbeing 
project, provided a basis for this description.

Accordingly, the empirical base for the paper was the 8-month student project. 
Methods used were interviews, observations and participative observations. The 
observations were made in relation to my role as an ‘assisting coach’ for the student 
project. I performed the interviews by myself. Data was generated about the students’ 
experiences according to Needfinding.   

Being close to the students in the early phases of their development processes, but 
not directly involved in the performance of Needfinding myself, gave an additional 
view of activities to identify people’s needs. In this study, an indication of needs as 
difficult to capture and communicate emerged. Assumptions remained ‘tacit’ although 
they evidently informed product development.

6.3 Paper C 
Title: In Search of Innovation – Grasping the Concept of Needs. 

Authors: Åsa Ericson and Anna Ståhlbröst. 

The paper is based on a collaborative analysis of literature, though I was responsible 
for the writing.

Discussions about Anna Ståhlbröst’s and my mutual experiences of Needfinding 
activities in product development projects as well as teaching in the subject became the 
starting position for Paper C. We started to wonder - how can we know what we 
know about needs? Basically, our experience was concentrated on the difficulties to 
convey a view of needs as a unique concept separate from requirements, solutions and 
products. Yet, our practical experience indicated that this is essential in Needfinding. 
Thus, the aim in Paper C was to discuss the concept of needs and seek to explore 
whether needs, as a concept, can be identified and understood in the relevant literature. 
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The choice of relevant literature for this study emerged from previous research 
efforts, as well as the literature used in teaching in the area of interest. Anna Ståhlbröst’s 
application area for Needfinding is found within interaction design and my area is 
engineering product development. Accordingly, the relevant literature was chosen from 
those two areas and the discussion was inspired by both perspectives. 

The study indicated that needs are not elaborated on to clarify what can be seen, 
and, thus might, despite what is expressed in literature as an intention, not serve as a 
consistent input into the design process.

6.4 Paper D 
Title: On the Way to Knowledge Awareness in Early Design.

Authors: Åsa Ericson, Mattias Bergström, Christian Johansson and Tobias Larsson.  

The discussions on knowledge awareness stems from a joint academic research team, 
where Marcus Sandberg and Henrik Nergård also have contributed. Based on our 
divergent research interests within the team, it was decided that the result from this 
collaboration would be presented in two papers, one prescriptive and one descriptive. 
Paper D represents the latter. I have been responsible for the main writing activities, 
but with helpful comments from the co-authors. Besides taking part in the discussions, 
Tobias Larsson supervised and supported the collaborative work approach.  

How agreed upon functions could be translated into a product that would meet 
those functions in a long-term perspective was the topic in a joint academia/industry 
Tiger Team workshop. During this workshop, the idea for a computer-based support 
tool for Total Offer Readiness Level (TORL) emerged. The concept ‘Total Offer’ was 
used to capture the companies’ intentions to provide life-cycle commitments. To 
support a GO/NO GO decision for providing life-cycle commitments, the industry 
participants emphasised that an insight into the maturity level of knowledge for 
included components was vital. However, it was not clear what components from 
cross-company product development that build up a life-cycle commitment. In turn, 
relevant factors to consider for a computer-based decision support tool were also 
unclear. Thereby, the purpose in Paper D was to describe views on decisions in 
product development to identify relevant factors to consider when designing computer-
based decision support for total offers.  

For the purpose of the paper, a future workshop and a follow-up interview were 
performed in industry. I participated in both, as well as in the initial Tiger Team 
workshop which set the direction for the overall TORL project. This study has shed 
light on the notion that understanding customers and needs is partly sensed and 
expressed as gut-feeling. Besides this, it was found that a pre-design phase involved 
interactions with customers, where many decisions were decided on before the actual 
development project was launched.  
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6.5 Paper E
Title: Need Driven Product Development in Team-Based Projects.

Authors:  Åsa Ericson, Andreas Larsson, Tobias Larsson and Madelene Larsson.

Paper E is a result of the collaboration with Madelene Larsson, project leader for a 
European Commission-funded project called NeedInn (from needs to Innovations). The 
goal for the NeedInn project was to create a working process to contribute to a need 
centred product development process within e-health. The idea for the paper was 
motivated by a mutual interest of Needfinding activities. Thus, the purpose was to 
describe practical activities of Needfinding in team-based product innovation projects 
in order to gain insights into the skills requisite for the performance of a need driven 
product development process.  

The empirical base for the study was found in a liaison student project to NeedInn. 
Observations and interviews with people from health care for the work within 
NeedInn were performed by Madelene Larsson, who shared her insight into 
Needfinding activities with me. Interviews with the students about their product 
development were performed by me, as well as the reading of the students log books. 
The data analysis was a collaborative effort with Madelene Larsson. The write up of the 
paper has been my responsibility. Constructive comments and advice have been 
provided by Andreas Larsson and Tobias Larsson.   

A model for a need driven product development process, which has emerged within 
the NeedInn frame, was presented in the paper. The discussions indicated that to 
identify needs an interest in people, their activities, their goals and their context is a 
vital competence. It was also recognized that an approach focusing on measurable 
aspects of the users’ behaviour was likely to hamper insight into the user needs. The 
Needfinding activities showed that the users as well as their needs were identified 
concurrently. In this way, the identified needs are related to different actors.  

6.6 Paper F 
Title: Needs as a Basis for Design Rationale. 

Authors: Mattias Bergström, Åsa Ericson, Madelene Larsson, Henrik Nergård, Tobias 
Larsson and Boo Renström.

The need driven product development activities performed within the NeedInn 
project frame were studied and reported in Paper F. Madelene Larsson, Henrik 
Nergård, Mattias Bergström and Boo Renström have been directly involved in the 
development work, thus contributing by performing practical activities of Needfinding. 
Here interviews, observations, participative observations and workshops were used by 
the NeedInn project actors to gain insights into the e-health area. The iterative 
activities to identify and communicate needs were performed in a series of workshops. 
The participants were management and staff from elderly-care home and representatives 
of the product development company. I performed interviews with the NeedInn 
project actors in informal meetings. Besides helpful comments and discussion with all 
co-authors, the writing of the paper is mainly a collaborative effort by Mattias 
Bergström and me.
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The context for the study was health care for the elderly and the development of an 
information system device, i.e., a Dictaphone. In Swedish health care, information with 
little medical relevance is not particularly well documented, yet it is important to 
provide good care and increased wellbeing for the elderly. Previous to this study, it had 
been identified that the nurses perceived it problematic to convey such information. 
This identified need was the initial input for the iterative Needfinding activities in the 
development of an information system to support the nurses’ information sharing 
activities. Thereby, the purpose was to present the methods used for Needfinding 
activities to improve a need driven product development process, as well as contribute 
to Needfinding in particular.

Reports on the practical Needfinding activities from real-life product development 
are limited; thus, one contribution of this paper is insight into such a case. Besides this, 
the engagement of a company also provided a context to gain insights into knowledge 
sharing aspects in a development team. One observation was the apparent importance 
of compiling needs on the same level of abstraction to enable communication of them 
outside the Needfinding team.
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7 Conclusion and Future Work 
It is time to tie this thesis together. Firstly, I will briefly recapitulate the motivation and the 
purpose. Next, conclusions on the work are presented. During this work I have identified 
interesting future work that relates to the research area of functional product development. 
Accordingly, this chapter ends with suggestions for future work. 

7.1 Summary 
I introduced this thesis by presenting Patnaik’s [1] anecdote where Tom did met 

Sally’s need for coffee, but failed to notice that her need for a date could not be met by 
a beverage. Even though they might be focused on customers, firms fail to realize that 
people have differing types of needs and that one ‘need’ can be met by different 
solutions. The realization of a company strategy where the customer point of view has 
an effect on product development is not as straightforward as it sounds. An integration 
of the two strands of services and products is expected to be a basis for functional 
products, e.g., life-cycle commitments. 

A service is performed as an activity and is partly co-produced with the user and/or 
customer. Based on this it can be argued that a service is also oftentimes partly 
customized in some sense. A core competence within the strand of service 
development would therefore have to be an understanding of customers needs. In 
contrast, within the strand of product development a core competence is to transform a 
market opportunity into an engineered physical product ready to launch. Each of these 
strands builds on different logics in the development processes. Within a Functional 
Product Development (FPD) process an integration of these two worlds - the 
understanding of needs and the development of a physical product - is expected to 
support the design of physical artefacts aimed for life-cycle commitments.

Several design decisions are made during the early phases of product development, 
however this phase are referred to as ‘fuzzy-front end’ [10]. Thus, in a situation where 
information is sparse, the designers have to deal with the wicked problems of designing, 
e.g., to frame and interpret the design task [13]. 

Based on development models and an interest in industry, the initial input into 
product development processes seems to be needs. Information about needs is suggested 
to be obtained in market research and surveys [5], [57].  

Designers are not normally directly involved in market surveys, and the information 
from such studies tends to inform product development in minor ways [7]. Further, it 
has been questioned whether design teams have sufficient understanding of customer 
needs [20].
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One important task in traditional product development is to decrease subjective user 
information as early as possible [5]. On the contrary, the identification of a wide variety 
of needs is emphasised as a possible, but challenging, method to let needs drive product 
development [1].  

Hence, in this thesis I have embarked from an assumption that the initial input of 
needs is likely to be vital in an FPD process. However, the social aspects of a design 
process, e.g., interpretation of applied methods and models, seem to have an effect on 
what counts as customer data. Accordingly, the purpose in this thesis was to explore 
and elaborate on the input of needs into product development to contribute to a need-
based approach in a functional product development process.  

Previous studies, presented in the appended papers, indicated that ‘needs’, which 
people cannot readily articulate, are not fully recognized in product development 
literature or explicitly managed in industry. Building on the results from these studies, 
the work in this thesis elaborates essentially on two theoretical knowledge domains, i.e., 
product development and Needfinding.  

7.2 Conclusions
The two domains of product development and Needfinding manage and view needs 

in distinct ways. An exploration of how needs are identified in product development 
shows that the methods to obtain customer information are focused on a search for data 
related to existing products or solutions. The questions, which are used as a common 
way to obtain data, typically probe those existing products or solutions. Statements are 
transformed into metrics and values for a product to provide precision through 
measurement. To do so, the methods for obtaining customer information are focused 
on a search for quantitative data related to existing products or solutions. Common 
methods seems to be surveys and interviews performed by people from the marketing 
department.  

Needfinding is built on the main principle that dictates a search for needs, not 
solutions [6]. An exploration of theories on needs and the science of Needfinding 
provided insights into methodologies to identify people’s needs. This approach implies 
a search for information on people’s goals, actions, behaviours and their context. The 
methods to generate data are suggested to be comprehensive. Needs are seen as difficult 
to articulate; therefore, a combination of observations and interviews is important. 
Another, important aspect is that the designers should be directly involved in the 
identification of needs.
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The exploration of the two knowledge domains, a comparison of a categorisation of 
needs established on Needfinding principles and the management of needs in product 
development literature indicated that what is viewed as needs seems to differ. When 
customers can express the ‘needs’ in relation to products or to activities, these ‘needs’ 
can be seen as requirements. Thereby, statements on such input convey, e.g., 
possibilities to improve features on existing products. When the term ‘needs’ are seen as 
capturing, unclear, diffuse and subjective information on people’s goals, actions, 
behaviours and their context, the customers cannot readily express needs. However, 
they perceive them. The opportunities for new products and radical innovation are 
prevalent when looking for such tacit needs.

For this study it can be concluded that the input from traditional product 
development and a need-based approach is likely to differ in terms of the kind of data 
that would result in statements on customers. For an FPD process an intentional input 
of both needs and requirements is likely to support the integration of services in early 
phases of design. Based on a view of traditional product development as the prevailing 
paradigm, an identified challenge for truly understanding needs and learning from 
people seems related to cultural and historical formative issues.

Needs have to be found by the designers, they cannot be obtained. Designers are well 
acquainted with product improvement from a technical point of view, but a need-
based approach is likely to require a non-trivial shift in perspective and in particular will 
rely on a broadly sociological ability – the ability to observe human beings. Besides the 
designers’ socio-technical skills, identifying needs relies on the application of methods 
that are sensitive to the task at hand. A need-based approach is built on what is called 
qualitative research methods, such methods seems not to be commonly recommended 
in product development literature. Thus, the fairly encompassing methodology chapter 
in this thesis might also provide an industrial contribution to increase the understanding 
for such an approach.

The intention in industry to provide life-cycle commitments seems to insist on 
additional ways to generate customer data. Taking extended responsibilities for 
supplying the agreed upon functions of a physical artefact, insist on continuous 
understanding of customer needs over time. As discussed, the customer’s role might 
change due to the increased service contents in life-cycle commitments. A 
differentiation of needs and requirements provide a language which benefits the 
understanding between the manufacturer and the customer, as well as within the 
companies. Further, this distinction might also prove useful for the advancement of an 
FPD process.
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7.3 Future Work 
There are a number of things that I have not considered. For example, I have had an 

engineering design perspective and used Needfinding to highlight the input of needs. 
This perspective affects the way that I ‘slice the cake’ [52]. Thereby, it could be 
interesting to explore the input of needs as suggested in Needfinding from a marketing 
perspective, as well as from a service development perspective. 

The focus, here, on early phases of product development does not make ‘later’ stages 
less important. In a Needfinding process the identification and design are thought of as 
seamless. An integration of needs and requirements (new and traditional approach) in 
early phases is suggested here. Inherent in the principles of Needfinding is the idea that 
needs should leaven all through the development process, from planning to launch. An 
interesting study could be to investigate the relation between requirements and needs in 
later stages, for example in decisions for trade-offs and marketing activities.

Needfinding is described in a few simple and basic principles, and the methodology 
is interpreted differently depending on the task [18]. This approach opens up for 
innovations, learning and continuously improved processes. Traditional product 
development process models convey a clear structure and contribute to long-term 
stability [19]. The contradiction between these two visualizations of product 
development is interesting.  

A functional product development model has been outside the scope of this thesis, 
but is utterly interesting. This work is performed at my division based on a participatory 
product innovation model. Future work is to apply the findings in this thesis to 
contribute to the advancement of that model into an FPD model.  

In general, Needfinding relies on methods from social sciences. First, taking in studies 
on context is likely to provide new insights. For example, Dourish [70] elaborates on 
two views on contexts and the problems of translation between these. A study in which 
requirements and needs are analysed within these frames seems interesting. Second, 
methods from social sciences are likely to contribute to Needfinding in general, and to 
the identification of different kinds of users and use in particular.  

An interest in needs from an FPD point of view stems from the assumption that 
people’s needs boost innovations. As identified in the categories of needs on the 
Common level [1], collaboration between companies seems necessary. At this level the 
solutions are seen as systemic which work together in a unified approach to meet the 
needs. In view of this, studies of, so-called, open innovation systems seem important for 
FPD. This is an additional perspective which is studied within the research area.

Further, taking people’s needs to seriously drive a product development process 
implies the design of the organization. The approach affects, for instance, work style, 
culture, work environment, management style [18], [56]. The Tiger Team approach 
which has been used in workshops, applies a holistic approach to the study of these 
issues.  
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ABSTRACT 
Prototypes for new mobile services were developed according to a main principle of 

continuous user involvement within a frame of integrated product development. The 
designing of concepts and prototypes followed a development model that is grounded 
in an understanding of the users’ everyday lives. The purpose of the study is to 
uncover the experiences and views among participating development team members 
regarding the integration, and to uncover experiences and views of the users being 
involved. The work of the multidisciplinary development team was heavily dependent 
on continuous integrating communication to follow the main principle, which is 
guided by qualitative research methodology. 

INTRODUCTION
The project “Integrated product development of mobile services” was carried out in 

collaboration with a partner in the mobile phone operations industry. According to the 
partner, the product development tradition in this industry is development of 
technology and hardware. The industrial purpose of this project was to integrate the 
customer perspective in the development process. 

The research area ‘integrated product development’ focuses on development of 
hardware [1], [2], [3], [4]. The term product stands for something that is “…
engineered, discrete, and physical” [2], (p.2). “It is an acknowledged fact that all 
products are manufactured…” [3], (p.148). 

 In this globally competing industry, the focus is shifting towards the market. This 
indicates a new orientation, where focus is on the customers and users of services. The 
research areas of services and relationship marketing have an explicit focus on the 
customer. According to the marketing concept, the customer should be at the centre of 
the company’s strategy; “the company should be seen from the point of view of its final 
result, that is, from the customer’s point of view” [5], (p.36). Campbell and Cooper [6] 
ask for more research on how customers can be involved in the process of product 
development. The issue is how to accomplish integrated product development driven 
by customer orientation.  

From the perspective of relationship marketing, relationships are in focus. 
Relationship marketing literature discusses products, as either goods or services or a 
combination of the two [7], [8]. This means that the concept of product can be defined 
as whatever the customer demand is, i.e. an abstract product term. The definition of 
‘product’ in this project considers new products, adopting the abstract product 
definition.

Today, 80 % of the working population in Sweden is employed in service industry. 
The situation in all the developed countries is very much the same. Services marketing 
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research identified this trend a few decades ago. This recognition is present today in 
literature on digital services. Dahlbom [9] argues for a perspective of a service society 
in the software industry, where the focus is “…on services and their consumption more 
than on goods and their production.” (p.106). 

The logic of services is different from the logic of hardware. “Whereas goods are 
manufactured, services are performed” [10], (p.65). Services are produced and 
consumed otherwise than hardware [7], [8], [11]. Services are “…produced, delivered 
and consumed in time and space where processes overlap…” [11], (p.920). Services 
are partly produced and consumed at the same time [7], [8].  According to services 
marketing, all products regardless what they offer, can be viewed as a service, that is, a 
solution of the customers’ problems [12]. It is in the activities that a service is 
developed in concurrence with the customers’ activities.  The quality of a service is not 
only dependent on the results of the processes, but also of the processes themselves.   

In our study, the development process is designed according to the main principle of 
continuous user involvement. The project is based on the premise that development of 
new mobile services benefit from being driven by a customer orientation. A central 
aspect in the project is the integration between competences in marketing, systems 
science and software technology. The strategy within the frame of integrated product 
development is to create a balance between two disciplines in the development team; 
the field of software technology and the field of systems science. The users do not 
participate on their own in collaboration with technicians. 

The vision is mobile services development where needs and wants of users are 
integrated with possibilities and limitations of technology. The mission is to contribute 
to understanding of how technologically driven product development, labeled as 
customer orientated, can evolve into being driven by customer orientation within a 
holistic strategy. 

Purpose
In the context of the project, we design a development model in order to visualize 

the process reflecting the status of our understanding in the beginning of the project. In
order to advance integration in product development with continuous user 
involvement, we study the process. 

The purpose of the study is to uncover the experiences and views among 
participating development team members regarding the integration, and to uncover 
experiences and views of the users being involved.

Disposition of the paper
In the following, we outline the frame of integrated product development. We 

discuss the shortcomings of using the methods suggested in traditional integrated 
product development literature in development of mobile services. We discuss product 
development literature with a customer orientation. 

The qualitative approach guiding the project and the empirical study is presented, 
whereafter the design of the development model is visualised.  Each phase is 
described, focusing on the tactics in creating continuous user involvement. The paper 
concludes by presenting empirical results, conclusions and managerial implications. 

INTEGRATED PRODUCT DEVELOPMENT 
Product development literature focuses on engineering areas, such as mechanical, 

electrical, software or construction areas [13]. A product development process is 
described as “… the sequence of steps or activities that an enterprise employs to 



conceive, design, and commercialize a product” [2], (p.14). In an integrated product 
development process, the working tasks within the functions marketing, design and 
production, should be carried out concurrently in a parallel process [1], [4], [13], [14, 
[15]. The product development has through involving the whole business become 
integrated product development [1]. 

Design is vital to product development; hence it is also vital to product development 
research. Design is a generic term and is applied to a vast spectrum of areas. In spite of 
the focus on design in product development, commonly accepted definitions of the 
term does not exist [16]. From the viewpoint of information systems design, however, 
design is everything from the skill and ability of the individual designer to the overall 
strategic issues in the organisation [17]. Consequently, it is not possible to generate a 
unifying definition. To do so, is in itself an activity of design. Every design process 
needs to be designed [17]. The design process as such, is defined by Ullman [13] as 
“…the organization and management of people and the information they develop in 
the evolution of a product” (p.8).

Traditionally, the specific way to design hardware is known as the ‘over-the-wall’ 
design process [13] or ‘over-the fence’ engineering [15]. The engineering design 
process was walled off from other product development functions. Information or one-
way communication was ‘thrown over the wall’. Marketing people informed design 
engineers about a perceived market need in a simple, written request or often even 
orally [13]. Design engineers interpreted the information and transformed it into a 
manufacturing specification. The specification was ‘thrown over the wall’ to the 
production units, which interpreted the information and built what they thought the 
design engineers wanted [13].

Due to the increasing complexity in modern technology it is today rarely possible 
for an individual to design and develop a major new product by him or herself [13], 
[15]. A design team or development team is required and this introduces problems of 
organisation and communication [1]. These design teams are recommended to be 
multi-disciplinary [1], [3], [4] and covering sufficient diversity of knowledge [2]. 
Working in design teams adds a social aspect to the design process. The design 
problems as such will be solved in the same way as individuals do, but each team 
member interprets the problem differently, has different suggestions for solving it, and 
has different knowledge [13].

The transition from individual design into design teams has also an effect on the 
product development process. The traditional product development process, conducted 
in a sequential manner, where the user needs were handed over from marketing to 
design to production, seems not to be adapted to its purpose when design teams are 
involved. Baxter [4] sees two reasons for carrying out the product development 
concurrently. Firstly, it will shorten lead times. “Secondly, and probably more 
important, working together jointly ensures that the product does everything it must to 
be a commercial success.” (p.18).

Customer orientation in product development
 Representations of integrated product development processes are customer-oriented 

[1], [2], [3]. The designer must be fanatically customer-oriented and comfortable in 
marketing, design and engineering disciplines [4]. Investigation of the user needs is 
indicated as the first step and therefore the models can be labelled as being user 
oriented. This does not automatically mean that the development is driven by customer 
orientation.



The product development process can be triggered by for example the development 
of a new technology or a market opportunity [2]. A technology-driven product builds 
its core benefits on its technology and a user-driven product obtains its core benefits 
from its interface and/or its aesthetic appeal. A mobile phone is classified as a product 
that is a combination of the two categories [2]. 

Regardless of what initiates the process, some kind of market research or customer 
analysis is suggested to be the starting point in integrated product development models 
[1], [2], [3]. There are some criticisms of market research, made by product designers 
[4]. They claim that market research limits design opportunities to the lowest common 
characteristic of customer taste. And furthermore, product designers say that customers 
can not express that “they want a truly innovative product that they have never ever 
imagined before” [4], (p.156). To Baxter [4] this is a criticism of poor or 
unimaginative market research, not of the market research as such.  

The techniques for investigation of customer needs brought forward by Baxter [4] 
are quantitative surveys and qualitative surveys. Ulrich and Eppinger [2] state that 
identifying customer needs is in itself a process. They suggest a six-step methodology, 
which they in turn suggest should be seen as a starting point for continuous 
improvement and refinement. The six steps are (1) define the scope of the effort, (2) 
gather raw data from customers, (3) interpret the raw data in terms of customer needs, 
(4) organize the needs into a hierarchy of needs, (5) establish the relative importance of 
the needs and (6) reflect on the results and the process (p.35). Gathering raw data from 
customers involves contact with customers and meetings with the customers in their 
environment. This “…interaction with customers in the target market will help the 
development team develop a personal understanding of the user’s environment and 
point of view” (p.36).  Furthermore, Ulrich and Eppinger [2] give some general hints 
for effective interaction with customers. One of the hints is to go with the flow, to let 
the customer provide you with interesting information and not to worry about the 
interview guide. “The goal is to gather interesting and important data on customer 
needs, not to complete the interview guide in the allotted time” (p.41).

Hyysalo [18] brings forward some critique towards the product development 
literature and particularly towards methods to investigate and gather user requirements 
and needs: firstly, there is an emphasis on the quantitative approach, that is, the user 
need should be measured and transformed into characteristics of the emerging product. 
The dilemma is that all user needs can not be measured. Secondly, the term ‘user need’ 
is applied without a clear definition. And thirdly, “the standard view takes user 
preferences and needs as something given or pre-existing that can be recognized and 
met” (p.120). Hyysalo concludes that “… user investigations may not guide product 
development, but rather tend to inform it in minor ways…” (p.135). Further, he 
suggests the creation of “temporary extended collaborative relationships with 
potential users instead of snapshot inquires, whatever their kind. Repeating the 
exploratory sessions with some users may be warranted to enable them to articulate, in 
depth, their emerging needs in relation to the new technology” (p.135). Baxter [4] 
suggests that “The best way, by far, to discover customer needs is to go out and talk to 
customers” (p.156).

Von Hippel [19] introduces the user-dominated innovation process, where the user is 
the primary actor. The user dominates the process in all the first stages of the process; 
identifying needs, research and development, prototype building. It is only in the last 
stage that the manufacturer is the primary actor, applying, commercializing and 
diffusing the product. 



Kaulio [20], in his review of product development literature with a customer
involvement, makes three clusters of methods depending on the depth of customer
involvement. For the clustering, he uses a classification depending on if the design is 
for, with or by the user. In the ‘design by’ strategy, he mentions the lead user method
by von Hippel, consumer idealized design and participatory ergonomics.

For the design of the development model in this project, we make use of our frame
of integrated product development, the customer oriented approaches reviewed in the 
section above, together with an understanding of the marketing concept.

METHODOLOGY
The project was guided by a qualitative approach. Qualitative methodology assumes

that every phenomenon is a complex combination of qualities. It is the combination of 
qualities that distinguishes it from other phenomena. As a comparison, it can be
mentioned that the underlying assumption of quantitative methodology is that the
distinguishable aspect is the quantity of a certain quality [21].

Qualitative methods accordingly seek to understand the combination of qualities of 
phenomena under study and to “get access to reality” [22]. In this study, empirical
material was generated with a holistic interest in the phenomenon being studied.

We use the concept “generate material” in order to highlight the substance of the
work that the qualitative researcher performs. The concepts ‘gather/collect/record/get
data’ are deliberately avoided because of the associations they may give rise to. 
‘Collection of data’ may lead one to think that it is actually possible to go out and 
collect data, as if data was waiting to be collected [23]. This is however possible if you 
have a quantitative purpose of wanting to measure, count or weigh something.

With the concept of ‘generating material’ we have two purposes. First, we want to 
highlight that relevant empirical material for distinguishing a phenomenon is not easily 
accessible, it requires much work to acquire a holistic access to it. Second, we want to 
highlight the fact that the researcher interacts with the interviewee, who then is not a 
respondent answering to questions. The art of listening is of greater value than the art
of asking questions when generating material. [24]. 

Figure 1 visualizes the design of the project. The frame is the research area, i.e. 
product development with a customer orientation. In order to accomplish this 
orientation, the users are in the core of the project. The middle level is the 
development team, which is the multidisciplinary student team.

The qualitative approach guided all three levels depicted in figure 1. The research 
level, which is the framework of the project, warrants that the qualitative methodology
used is in harmony throughout all levels.

Figure 1: The three substance levels of the project



On the levels of the development work, the qualitative methodology has been used, 
with group interviewing as the method used. On the research level, group interviewing 
was conducted for uncovering experiences and views of both users and the 
development team. The users were interviewed after having tested the prototypes. The
development team was interviewed twice, after the second and the third phase. The
development team was interviewed as a team and they were also split up into the two 
competence groups. 

Group interviewing creates another type of access and interaction than individual 
interviewing. The researcher interacts with many interviewees at the same time as they
interact among each other. The participants must be familiar with the studied 
phenomenon and willing to participate in a group interview. [22]

INTEGRATED PRODUCT DEVELOPMENT WITH A CONTINUOUS USER
INVOLVEMENT

The integrated development team was multidisciplinary in its setting, in order to 
integrate competence in user involvement with software technology competence. The
team consisted of five students from two different disciplines studying for two 
different exams; master of science in systems science and civil engineer in software 
technology.

The development model is visualized in figure 2. The design of the development
model is a follow-up of the abstraction in figure 1. The circular form of figure 1 is 
stretched out, as shown in the figure below. There are two levels in the model, where
the basic loop line represents the continuous user involvement. The upper line
represents the integrated development work. Depending on focus in each phase of the 
process, the dominating competence varies. The model consists of three phases; 
needfinding, concepting and prototyping. The project ends with testing of prototypes. 
In the needfinding phase, the students of systems science dominate. In the concepting 
phase, both competence groups were planned to have equal input. The prototyping 
phase was planned to be dominated by the students of software technology.

Develop-
ment level 

User involve-
ment level 

Figure 2: The design of the development model ‘integrated product development
with a continuous user involvement’

The needfinding phase
On the development level, the systems science students - the ‘user involvement

competence group’ - worked together with the researcher. The researcher, who has a
Ph.D degree in marketing took an active part in the development team only in this 
phase. In the other phases, the role of the researcher was to generate material about the 



process. The team work in this phase on the development level consisted of planning 
the activities on the user involvement level. Strategically chosen categories of the 
target group, young people aged 16-25, were interviewed. One category consisted of 
college students aged 16-18. The segment 19-25 was divided into two categories; 
university students and blue collar workers. The interviewees were chosen to hold 
certain qualities. They were opinion leaders in their category, extrovert and expressive. 
The judgement is that these qualities make it possible for the interviewees to 
communicate and to be critical and also to envision possibilities. Each category was 
divided into three groups; women, men and a mixed group. 

The content of the user involvement level is group interviewing, represented by the 
user involvement group “going down” into the first user involvement loop. There were 
nine sessions, which lasted one and a half hours on average.  The participants were 
served refreshments during the social gathering which took place prior to the 
interview. The interview was taped and transcribed. In each session, the interviewing 
was done by two moderators - one student of systems science and the researcher. The 
role of the moderators was to initiate the session and the interview, to ask questions 
and to make it possible for everyone to express themselves. The moderators strived for 
an informal atmosphere. The format of the interviews was semi structured in order to 
secure flexibility and to allow the users’ own thoughts and views to emerge. 

The sessions consisted of three parts. The first part was an open-ended discussion 
about the life style and activities of the participating users, in relation to the theme of 
the session “mobility and habits of mobility”.  In the second and the third part, two 
kinds of stimulus material was used; a film with a future scenario of mobile services 
usage and a document with two different stereotyped users of imaginary mobile 
services. This material was produced by the industry partner. After the film, the users 
where asked about their spontaneous thoughts. After the resulting discussion, the 
stereotypes were presented which was followed by a lively discussion about the pro’s 
and con’s of the proposed imaginary services. 

In this phase, the overriding purpose was to generate material about the everyday 
lives of the users as well as material regarding their expressed and unexpressed ideas 
about new mobile services. 

The concepting phase
On the development level, the plan was to integrate the two competences of the team 

according to an equal input. First, the software technology competence group received 
the transcribed interview material from the previous phase. Second, all participants in 
the development team took part in a brainstorming session, where the material from 
the previous phase formed the basis for creating ideas for service concepts. The third 
part on the development level of the concepting phase was to sort out and evaluate the 
generated ideas. After a few meetings where the two competence groups collaborated, 
concept ideas came out of the process. These were placed into three different user 
scenarios in order to serve as presentation material on the user involvement level. The 
reason for choosing scenarios was the possibility to visualize and present the service 
concepts in a user context so that the users would get a sense of when, where and how 
the services could be used. 

On the user involvement level of this phase, the group interviews were much more 
structured, since the users were to respond to the presented service concepts within the 
scenario contexts. One person from each competence group constituted the pair of 
moderators. The interview sessions lasted 30-60 minutes and were tape recorded.  



In this phase, the overriding purpose was to let the users interact with the generated 
service concepts and generate material on the basis of their comments.  Concepts 
found relevant by the users would form the basis for prototypes.  When involving the 
users, it was of great importance to find new functions on the basis of the proposed 
concepts, to come up with matching services and to discuss pro’s and con’s of the 
concepts being discussed.

The prototyping phase  
 The design work was based on the concepts generated and approved of in the 

previous phase. First, the technology group designed and programmed two prototypes 
without any substantial interaction with the user involvement group. The project 
management redesigned the development team after realizing the problems the team  
had to organize for integration. A person with a degree in human-machine interaction 
was hired to coordinate the development team. A decisive change that happened was 
that visualizations, documents of design propositions now were produced for the rest 
of the prototypes. The design propositions became the tool that helped the integration 
take place in the development team. All participants in the development team gave 
their view, which resulted in an evolvement of the design. When all team members 
were satisfied with the design, the implementation of the prototype started. When 
ready to test, the prototypes were tested internally in the team.  

On the user involvement level, the work consisted of having the prototypes being 
tested by the users. This included a test of the prototype and a group interview about 
the experience of the service function.

In this phase, only university students participated as users, due to the industry 
partner’s request. Fifteen people took part, both women and men. The user group was 
divided into three mixed groups, where both technological fields and social fields were 
represented. There were four sessions and each lasted one and a half hour. Two people 
from the development team participated on the user involvement level; one person 
from the user involvement group together with the new team member. In the testing 
session, the purpose was first introduced, whereafter the moderators instructed the 
users about how to use the hardware used in the test. It was important that the users felt 
comfortable with the devices, even though they were informed about the actual 
irrelevance of the hardware in this project.

The overriding purpose of this phase was to generate material about the users’ 
experience with the service prototypes’ functions and the usability.

EMPIRICAL RESULTS
The results are twofold. First, understanding of how young consumers experience 

and view their own participation in the product development work, and second, how 
the participating team members from the two different disciplines experience their 
roles and integration with ‘the others’ in the development team. 

The users’ experiences and views of being involved 
The users who have been involved in the development process express a feeling of 

having been listened to, that they have gotten response on their input. It also seems to 
be important to give users a possibility to be part of more than just the first phase. For 
the group in this case, the most appealing for them was indeed the possibility to test 
the new prototypes of mobile services. A general view is that it has been fun, and the 
phase they tend to refer to is the last one, the prototype test. 



Regarding the method used, group interviewing, all users see more positive aspects 
than negative with the method. Their impression is that the small group (approximately 
five users) is very good in the sense that more ideas come up which gives rise to more 
thoughts and comments. In short, group interviewing and group testing created 
synergy in this study. 

The only negative aspect they can think of is that one doesn’t always explicitly 
express “the obvious”, which could easily be tracked with for example the method of 
diary keeping. Another possible danger of group interviewing and group testing is that 
group size can get too big. 

In a future scenario, where these users are working people with families, they cannot 
say if they would put priority on involvement in product development similar to this 
case. The diary method would not be realistic in such a scenario according to the users 
interviewed.  

The users who participated wanted to take part in possible coming development 
projects and also expressed an interest to participate in a project developing hardware 
according to the principle used in this project.  

The participating team members’ experiences and views of the integration 
The cultures of the two competence groups vary a lot. The members of the software 

technology group experienced the interaction in the two first phases as “chaotic”. The 
members of the user involvement group could sense their colleagues’ anxiety during 
the concepting phase, when the integration was planned to happen. For the researcher 
and the students of systems science, a meeting could very well be a discussion of two 
hours, whereas a meeting would mean a half hour decision meeting for the students of 
software technology. The students of systems science expected discussions about 
loosely defined issues that would be scrutinized from different angles, whereas the 
technology students expected well defined issues within the concept of meeting. The 
perspective of the technology students is that “the goal and the road to that goal 
should be clear”. The perspective of the user involvement group members is quite 
different, they want the previous expression to be exchanged for “vision”, which they 
think is enough as a guideline. The user involvement group has the experience of 
working “very interactively, back and forth, up and down, with no linear processes”.

An important issue mentioned by the user involvement group was that this
development model would require social interaction prior to the project and also 
during the project, “It is always difficult to interact with someone you don’t know - if 
you don’t know their competence and their way of working”.

In the prototyping phase, there was confusion regarding the design process. Without
distinct design documents, the team members did not interact in the prototyping phase.
The development model contains no transactions of user requirements, all information 
is supposed to be shared in the integration. The understanding of who was the subject 
when the prototypes where tested differed among the groups. The vocabulary used by 
the software technology group, indicates that they regard the development team as the 
‘subject’ testing the prototypes with the users as ‘objects’. The principle of continuous 
user involvement requires that the users are the subjects testing the prototypes.

The team members welcome more equal collaboration in all the three phases, not 
just in the concepting phase. The technology students came actively into the 
development work after the needfinding phase was finished. In the interviews, they 
expressed that they would have wanted to participate in some of the group interviews 
in the needfinding phase, and not just in the concepting phase. The students of systems 
science wanted to participate and have a greater impact in the prototyping phase. This 



was partly corrected already in the project, due to the improved process regarding 
design documents. One expression about the collaboration:

”The collaboration in the concepting phase was valuable. All of us created a 
synergy effect due to the matching between our competences. When we systems science 
students became too creative and innovative, the technology students got us down to 
earth again. And the other way around; when they became restricted by today’s 
technology and the question of implementation, we urged them to relax. All coins have 
two sides, and sure, there were moments when we didn’t progress at all. Sometimes we 
locked up each other more than we created synergy. That felt frustrating and 
inefficient, but maybe most projects are like that once in a while. Research is a lot 
about definitions and finding precise meanings of words. ”

CONCLUSIONS  
 By advancing integration in product development with continuous user 

involvement, the goal is to contribute to product development driven by customer 
orientation. The purpose of the study is to uncover the experiences and views among 
development team members regarding the integration, and to uncover experiences and 
views of the users being involved. 
  The users involved in the development process clearly expressed a feeling of having 
been important actors and that they had gotten response on their input. A general view 
is that it has been fun being involved and part of developing something new. 
  A critical part for execution of the principle of continuous user involvement is the 
integration between team members from different competence areas. An important 
conclusion is that integration requires interaction and communication – and that it is 
of utmost importance that the communication has a positive effect on integration. One 
issue concerning interaction is that individuals with different backgrounds and 
competences need to have concrete tools for communication, like design documents.  

The elements of communication are also very important. People from different 
competence areas and cultures use the same words for different concepts, which 
creates differing expectations. One example is the basic concept “meeting”, which may 
give rise to differing expectations regarding time and substance, depending on the 
educational and professional background of the team member. 

The development model is modified due to the findings; that the team members 
want more integration throughout the whole process and that the communication is 
vital. The advanced model, in figure 3, contains a semi-level, in order to highlight the 
continuous integrating communication among team members representing different 
competence areas. This semi-level with the small loops is placed between the user 
involvement level and the development level - to show the integration between 
competence areas and that the integrating communication carries the development 
work. Through its communication substance, the line with the small loops indicates 
that no competence group has a total dominance in any phase of the process. All team 
members should have the possibility to get impressions and to impact through the 
continuous integrating communication. 



Develop-
ment level 

User involve-
ment level 

Figure 3: The advanced development model ‘continuous integrating communication in
product development with a user involvement’

In order for the communication to enhance integration, it must be grounded in a 
common understanding of the users’ needs and wants in relation to the services being
developed.

Today, with the increasing pressure to develop services that satisfy customer needs, 
different kinds of competence are required in the development work. It becomes
critical to understand the users’ behaviour and visions. In industry, the culture and 
tradition is development and engineering of physical products. Industry is by tradition 
also guided by a quantitative measurement approach. However, understanding of 
complex phenomena - such as users - requires a qualitative approach that never 
measures anything. A culture clash may often be the case when striving for integration 
between such different cultures and views. For example, the view regarding test of 
prototypes may be different; if the user is an actor testing prototypes or an object being 
exposed to prototypes being tested. 

In an evolution towards product development driven by customer orientation, it is 
important to go beyond the customer concept. The quality ‘user’ of the customer is 
relevant in product development. It is in the usage that the customer benefits from the
product, bought in his or her role as a customer. Consequently, a strategy for involving
the user promotes product development driven by customer orientation. Customer
orientation requires user involvement.

We argue that product development driven by customer orientation explicitly
requires continuous integrating communication within multidisciplinary teams. A shift
in focus, from technology to customer as user - within a holistic strategy -  does not 
mean that neither hardware nor technique is neglected. A mobile service is not useful 
without being implemented on a hardware platform and vice versa. A service is
nothing without users. The normative purpose of our model in figure 3 is to contribute 
to development of products that creates customers and satisfied users. The advanced 
development model ‘continuous integrating communication in product development
with a user involvement’ benefits and supports the whole development process, of both 
hardware and services.

MANAGERIAL IMPLICATIONS
On a company level, the generated understanding may serve as one input to 

implementation of a customer orientation in development of new products. One
concrete consequence may be to employ team members not only with technological
knowledge, but also team members with adequate knowledge of user involvement.
Both competence groups must have sophisticated communication skills.



  On the project management level, when involving the user in the product 
development process, the results regarding the communication requirements and the 
possible difficulties between the different actors are critical.  
  Integrated development projects with a user involvement strategy need very clear 
project phases, in order not to go through the process without enough integrating 
discussions.
  It is critical to create an initial phase for socializing, with follow-ups, with the 
purpose of getting to know the other team members. 
  The team members need education and training in qualitative approach and 
methodology. 
  The competence groups within the development team need education regarding the 
characteristics and basic assumptions in their respective cultures. 
  By making a difference between meetings for discussion and decision making, it is 
possible to get the team members to join meetings with the same expectations.   
  Specific meetings for discussing the project vocabulary and defining meanings of 
critical concepts are critical. 
   There has to be real incentives present in the development process in order to attract 
users with limited time resources.  
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ABSTRACT
“Listen closely to your customers, and you are more 
likely to design products that actually meet or even 
exceed their needs.”: such statements have come to 
dominate company innovation strategies in the last 
decade, but in reality involving customers in product 
development (the development of physical artefacts) is 
not as straightforward as it sounds. Customers, it is 
becoming clear, cannot always express their needs 
adequately. Especially, in the case of innovative products 
where the starting position by definition includes no 
existing solution, applying a user-orientated approach is 
paramount. We argue that techniques for ‘needfinding’
must be the point of departure. This has importance both 
in terms of methodological issues – how to find customer 
needs? – and for organizational work – who should be 
engaged in finding customer needs? In our view, 
engineers must be involved in identifying and 
understanding those needs. We have learnt through a 
series of studies, that structured needfinding by engineers 
during the earliest phases of product development could 
better support the process of identifying needs and 
thereby guide design projects. In this way, two basic 
problems are overcome. Firstly, identifying needs which 
are otherwise difficult to articulate becomes possible. 
Secondly, translation difficulties between customers and 
engineers are eradicated.  

KEY WORDS 
Product development, innovation, needfinding, education, 
and collaborative decision-making 

1.  Introduction 

Finding and understanding customer needs are at the heart 
of developing innovative products. Traditionally, people 
at sales and marketing departments have been responsible 
for identifying and understanding customer needs. They 
interpret and put together the needs into requirement 
specifications, which in turn are interpreted by the design 
teams into product specifications that finally guide 
product development. This describes product 
development as having its starting position in a customer 

orientation, i.e., a customer segment is decided on, a 
market investigation is done by the marketing people and 
the result serves as input to design activities. In this 
approach, the investigation of needs does not affect the 
design of the product; merely informs it in minor ways 
[1]. This does not represent a need-driven approach to 
innovative product development, since designers and 
engineers do not interact directly with customers and may 
have no direct knowledge of the customer domain. In 
contrast, we apply an intertwined approach to identify 
needs and solutions early in product development to 
sustain the needs with the highest fidelity throughout the 
process.  

Thirty years ago, Robert McKim, the head of Stanford 
University’s product design program understood that 
engineers had to be involved at the earliest stages of 
product development to understand needs [2]. He 
developed an approach, named needfinding, which 
focuses on those needs that people have difficulty 
articulating [2], [3]. People can not always be precise 
about what their needs are; they might just be able to tell 
that they feel that something is missing. Sometimes, 
people are not even aware of a need until it has been met. 
In such situations, it is naturally more difficult to identify 
more exactly what is missing. It is obvious that this will 
be even more important with innovative or radical product 
design. This leads us to question if product development 
really can be driven by something that is missing? And if 
so, can the search for that missing something be trained 
for in engineering education? Thus, the purpose of this 
paper is to describe and discuss the needfinding activities 
conducted in student projects to contribute to the 
understanding of how decision-making in collaborative 
product development is affected by a need-driven 
approach.

2.  Methodology 

The case presented in this paper includes three student 
projects in the SIRIUS course at Luleå University of 
Technology. The choice of theoretical framework for this 
paper emerged from the underpinning rationale in the 
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course, i.e., identifying customer needs with the objective 
to drive innovative product development. The authors of 
this paper have interacted with the students during the 
total project time (approx 8 months per project) to 
generate data. Observations and participative observations 
have been performed in collaborative meetings with the 
students. The meetings have been of both formal and 
informal character. In addition to this, two group 
interviews have been performed. The interviews lasted 
approximately between 30-45 minutes. Five students 
participated in the first interview and seven students in the 
second. The interview sessions consisted of semi-
structured but informal dialogues between students and 
interviewer. A set of general themes were predefined 
during the sessions to provide a focus for discussion. The 
themes were focused on the students’ experiences from; 
product development, design activities and needfinding. 
The interviews were tape recorded. In addition to this, 
written material provided by the students has enriched the 
data.

These methods were used in order to identify as best we 
could the experiences of the student teams involved in 
these projects. Accordingly, they produce primarily 
qualitative data [4]. Qualitative data is based on 
interpretations or understandings, and are aimed at 
producing a ‘rich’ and ‘contextual’ understanding of 
experiences, rather than scientifically verifiable results. 
The justification for such an approach is that it may 
provide a rich understanding of rationale in a way that 
would otherwise be impossible using more conventional 
methods. Interpretation, analysis and categorising occur 
along the way when qualitative data is in focus. The 
choice of relevant data and the interpretation of that data 
are integrated and iterative activities. So, data has been 
analysed and reflected upon during the observations and 
conversations with the students. Data based on texts has 
been read in a non-cross-sectional way. This is a practice 
guided by a search for both the particular and the holistic.  

3.  Needfinding in Theory 

The word needfinding implies the interplay between 
needs and recognition. A need is in itself a perceived lack 
of something [3], and such needs are difficult to express 
in terms of a potential solution. Something is a dilemma 
when the actors realise that all choices lead to 
unsatisfactory solutions [5]. Hence, a relation between 
dilemmas and such difficult-to-articulate needs can be 
recognised here. When people become used to their 
dilemmas, they often develop work-arounds to 
circumvent a need. Doing so makes them blind to the 
existence of that need. “Needs are obvious after the fact, 
not before” [3] (p.420).   

The motivation for a focus on needs is firstly because 
“Needs last longer than any specific solution” [2] (p.38). 
Patnaik and Becker [2] write that the underlying needs for 
storing computer data endure longer than the solutions 

embedded in specific products, like punch cards, 
magnetic tape and 5 ¼" floppy disks. The need to store 
computer data continues to exist today, is continuously 
met by new solutions and will probably exist beyond the 
lives of those products. If a company sees itself as a 
provider of a specific solution, the company continues to 
improve that solution, but it rules out entirely new 
products and offerings that satisfy the need in different 
ways. Despite an interest and focus on customer needs, it 
can be concluded that they do not always guide product 
development [1]. There is a second dimension to the 
needfinding problem. Failures in product development 
can also be explained as a lack of knowledge concerning 
who might use the product; “The engineers involved 
assumed that because they personally would like to own 
and use such state of the art devices, everyone would. 
They were wrong” [3] (p.422). This tendency to focus on 
a product that designers might want to use themselves 
often leads to a product that is too complex [6].  

Maslow uses the word need to represent a whole spectrum 
of circumstances in the Needs Hierarchy. The scale starts 
with basic needs, e.g., air, water, food, shelter, followed 
by defence needs, e.g., safety, security. The next levels 
are social needs, e.g., love, belongingness, and esteem 
needs, e.g., recognition, respect. Finally, there are self-
actualisation needs, e.g., beauty, goodness [3]. However, 
to be able to categorise needs into the Needs Hierarchy, 
they first have to be identified or recognised.  

3.1 The Principles of Needfinding 

A main principle of needfinding is to look for needs, not
solutions. It is important to keep all possible solutions 
open for consideration and avoid prematurely limiting the 
possibilities. A second principle is to make research and 
design ‘seamless’, meaning that the needfinder is 
involved in both studying people and conceptualising new 
products. Furthermore, it is important to go to the 
customers’ environment and let the customer set the 
agenda. This is done to avoid people relying on their 
memory etc. as well as keeping the study open to 
unexpected insights. Looking beyond the immediately 
solvable problem implies that the problems which are not 
currently solvable can be fixed in the future. Yet another 
principle is to make findings tangible and prescriptive. A 
perceived lack of something that has led to work-arounds 
is better understood when supplemented with drawings, 
photos, audio recordings and/or video. Many quick passes 
to study people, rather than one long effort allows design 
work to proceed in parallel with the needfinding phase, 
thus allowing designers to iterate and refine the findings
[2].

3.2 A Needfinding Process 

The principles of needfinding are manifested in a four-
stage process for studying people [2]. The first stage, 
called (1) frame & prepare, involves decisions about, e.g., 



the scope or coverage of the project, the goal of the study 
and the definition of the people to be studied. The second 
stage is (2) watch & record, and the third stage is (3) ask 
& record. In these stages, the needfinder uses e.g., 
observations and interviews. Observations alone can not 
tell the needfinder everything, and talking to people can 
give the needfinder insight into why a person acted in a 
certain way. The fourth stage, (4) interpret & reframe,
emphasises that the interpretations of people’s needs 
should be framed in terms of what problems have to be 
solved to improve the situation. These interpretations are 
translated into need statements and are prioritised into a 
hierarchy of importance. The last stage should be 
reframed and repeated to provide an increasing level of 
focus and detail.  

Such methods have been implemented in a small number 
of cases. IDEO, a leading design firm in the US [7] bases 
its product development on a need-focused approach. The 
IDEO approach to innovation, they admit, can seem 
totally chaotic, but there is in fact a well-developed and 
continuously refined methodology guiding the work, 
“…it’s just that we interpret that methodology very 
differently according to the nature of the task at hand” [7] 
(p.6). 

The basic steps, or as IDEO calls it “a method to our 
madness” can be summarised in the following (pp. 6-7):  

Understand the user and the constraints the user 
perceives

Use a variety of techniques to observe real people in 
real-life situations.

Visualise concepts and the customers who will use 
them. Brainstorming is frequently used here as well as 
different ways to visualise the design ideas. Avoid frills 
and details. 

Evaluate and refine prototypes in a series of quick 
iterations. “No idea is so good that it can’t be improved 
on” [7] (p.7). 

Implement the new concept for commercialisation, a 
long and technically challenging activity. 

Instead of targeting similarities in focus groups, the IDEO 
way suggests unfocus groups covering a diverse group of 
people. “We’re not big fans of focus groups. We don’t 
much care for traditional market research either. We go 
to the source. Not the ‘experts’ inside a company, but the 
actual people who use the product or something similar to 
what we’re hoping to create” [7] (p.25). Crazy users, rule 
breakers and the understanding that “people are human”
are seen as sources for creativity, not the problem to be 
solved. Hence, being involved with people and keeping 
close to the action is an inherent part of the rationale 
behind the IDEO way.  

Additionally, the organisation has to embrace a creative 
environment where you “…feel comfortable enough to 
poke fun at each other – even at the boss – because you’re 
among friends” [7] (p.180). An informal context is 

essential to make people more open to share ideas and 
thoughts. 

4.  The SIRIUS Course 

We aimed to evaluate these methods through observing 
their application on our SIRIUS course. SIRIUS is one of 
the final-year courses for students in the Mechanical 
Engineering MSc degree programme at Luleå University 
of Technology. Students from other MSc engineering 
programmes at the university can also attend the course. 
During the course, the aim is for students to acquire, 
apply and integrate knowledge essential for product 
development in modern manufacturing industries. To 
achieve this, the course has two main elements, which 
consists of a set of lectures and a product development 
project ‘owned’ and managed by the students themselves. 
These are organised in parallel. Each year approximately 
50 students are divided into roughly 6 to 7 projects teams. 
The projects are running during an eight-month period. 
Project management, generation of creative concepts, 
collaborative engineering design and computer-aided 
design are knowledge areas in focus. All stages in 
innovative product development, from need analysis to a 
finished product, are carried out under realistic industrial 
conditions, in co-operation with affiliated companies 
and/or organisations.  

Collaboration between students from other universities is 
also included in the outline of the course. However, how 
to collaborate, what activities that should be shared and 
how to share experiences and knowledge are up to the 
student teams to decide. Collaborative and geographical 
dispersed design teams are situated, for example, in 
Gothenburg, Sweden (Chalmers University of 
Technology) and in Stanford, CA, USA (Stanford 
University). Collaboration is mediated by computer 
technology, but face-to-face meetings have, despite 
distance and high travelling costs, also taken place.  

The projects in the SIRIUS course start with an informal 
kick-off, recognised by the supervisors as important for 
getting to know each other. The kick-off activities are 
planned and carried out by the students; the coaches are 
invited to join the event. The course supervisors are called 
coaches to highlight their supportive, encouraging and 
non-directive roles in the projects. During the time the 
projects are running, the student team has to, besides 
design and develop a product/prototype: 

Attract sponsors to the project, especially for travels
Perform four design reviews as the project unfolds to 

account for project status
Keep record, on a weekly basis, of their activities in a 

Designer’s Logbook
Write material for marketing brochures
Document the process into an examination report
Design and prepare a presentation of the project and 

an exhibition of the product.



The period ends with a public presentation of all student 
projects, where affiliated companies are invited to 
participate. Participation of geographically distributed 
design teams is enabled by the use of distance-spanning 
technology.  

One of the directions in the SIRIUS course is oriented 
towards, and called, Design for Wellbeing (DfW). The 
DfW projects are generally considered to have the 
strongest focus on customers needs in relation to the other 
projects in the course. DfW is planned as a 
multidisciplinary project with the aim to design 
innovative products to increase humans’ feeling of 
wellbeing within a predefined area. The initial 
information from the client is ill-structured in its nature. 
The studied student teams in this paper constitute three 
Swedish DfW projects performed during 2004-2006. 

5.  The Design for Wellbeing projects 

The Future Playground project was initially given the 
overall and broad aim of developing something for a 
playground or a meeting place. No direction towards a 
particular market, segment or target group was decided by 
the course management. Hence, those who should benefit 
from the product, in form of increased wellbeing, were to 
be decided by the student team. At the beginning, the 
student team consisted of four students. The task to form 
and decide on the project organisation was initially not 
considered as important by the students. The student said: 
“at this point, being only four people, it seemed pointless 
to have a project organisation at all. We didn’t need a 
particular person to assure that the project was running. 
We just put some names on the list in a haphazard way”.
After approximately two months, three additional students 
joined the team, but not until during the later part of the 
project, when prototyping started, did the students decide 
that the project leader role was important.  

The Future Playground design team exchanged ideas and 
communicated with people from the company Onomy 
Labs in USA. However, the students and the company 
staff did not work together in the sense of a collaborative 
effort. The final product of this project is implemented at 
‘Teknikens Hus’, a science centre in Luleå.  

The initial information for the Future Elderly 
Environment project was in a similar way covering an 
overall and broad aim of developing something to 
increase the wellbeing of elderly persons. No further 
directions for the target group was given, so the students 
had to decide for whom they were going to develop the 
product, e.g., elderly people themselves or people in their 
surroundings. The project has been performed in parallel 
with an EU-project called NeedInn (from needs and 
innovations, also the client for the project) and the 
innovative product designed by the students is going to be 
implemented in a new and high-tech enabled elderly 

home. The Future Elderly Environment project had a 
close collaboration with students from Stanford 
University in USA. Four students from Sweden and four 
students from USA formed the design team. The design 
teams have had separate project organisations and have 
developed one product respectively; however the products 
are based on a common design idea. The needfinding 
phase was conducted separately by the design teams. The 
early design phases have been a collaborative effort 
enabled by videoconferencing technology, shared online 
workspaces, email etc. The design teams have visited 
each other, so the collaboration has also been performed 
in face-to-face meetings and workshops.  

The Abbott project has had a company as client, Abbott 
Laboratories in Alameda, CA, USA. The product to be 
developed was restricted to the user interface of a glucose 
meter for people with diabetes. The Swedish team 
consisted of four students and they have collaborated with 
four students in a design team at Stanford University. The 
collaborative efforts have been sharing ideas and 
knowledge in the needfinding phase as well as in the 
design phase. Besides two face-to-face meetings of about 
a week each, the collaboration has been enabled by 
videoconferencing technology, shared online workspaces, 
email etc. The design teams had separate project 
organisations and have developed one product each. The 
Swedish design team formed their project organisation 
and decided to evaluate the organisation and their roles 
when the project had run for a while. This team developed 
a communication style where the levels; we as in the 
Swedish group and we as in the whole design team, 
became apparent in relation to the individual team 
member.  

6.  The Master Plan - P2I

A generic master plan consisting of a timeline and a 
number of sequences to go through, guides the students in 
the product development activities. The master plan does 
not point out the sequences in detail and the purpose is to 
provide the students with an overview tool to estimate the 
efforts required for the whole project, as well as a map to 
keywords useful for searching relevant literature. The 
students are encouraged to develop and improve the 
master plan. The master plan can be described as a hybrid 
of needfinding [2] and the product development process 
suggested by Ulrich and Eppinger [8], and is called the 
Participatory Product Innovation (P2I) process. The 
underpinning philosophy for P2I is inspired by the IDEO 
[7] approach to product development. Practically, this 
means that the students are encouraged to use a variety of 
creative methods, e.g., the IDEO method cards and 
different brainstorming techniques, especially in the 
needfinding and concept generation phases. 

At the moment, P2I include seven overall sequences, (1) 
Planning, (2) Design space exploration, (3) Roadmap, (4) 
Concept design and prototyping, (5) Detail design and 



manufacturing, (6) Pre-launch and (7) Product launch. 
Issues related to step 1 are presented (above, in section 5) 
and needfinding activities in step 2 are described and 
discussed (below, in section 7) in this paper. The planning 
sequence is broken down into activities focusing on team 
roles, goals, coaching, budget and deliverables (in terms 
of expected deliverables to course management, i.e., 
project documents and reports). At this stage, the 
expectations from students on the coaches and vice versa 
are talked about.  

Besides the needfinding process, the second sequence, 
design space exploration, includes benchmarking, related 
technology and scoping. These activities are guided by 
the questions - What? Who? How? Why? The needfinding 
activities emphasise the ‘why question’ in particular to 
understand the customer’s context and priorities. The 
‘what question’ is posed to understand the customer’s 
daily activities in detail. Within this interplay needs can 
be more carefully discerned. The scoping activities limits 
the design space by analysing data generated in previous 
activities. This activity prepares for the third sequence, 
the roadmap. A mission statement is included in the 
roadmap sequence. The mission statement establishes the 
general direction of the project without prescribing a 
particular way to proceed. Those who should benefit from 
the product and a description of how the target group 
should experience those benefits are to be included in the 
mission statement. A detailed presentation and discussion 
on P2I as a whole will be reported on in a forthcoming 
paper.

7.  Needfinding in Practice  

The starting position for the needfinding phase is to create 
the frames for what kind of needs to search for and where 
to search for them. The projects Future Playgrounds and 
Future Elderly Environment had similar starting positions, 
that is, a wicked or ill-structured design problem. To find 
a focus for the needfinding activities, i.e., to have a 
feeling in a wide sense for what is sought for, the student 
teams started with a brainstorming session based on the 
words wellbeing and the respective topic, i.e., 
playgrounds and elderly environments.    

At first, the Future Playgrounds students seemed to be 
confused, but rather quickly they seemed comfortable in 
the sessions. During a reflective discussion, the students 
were asked to describe what they thought about the 
project after that initial meeting. “Spaced out” the answer 
was, followed by laughter, then looking serious “…until 
we started the brainstorming. We realised that we had all 
possibilities to do something new”.  They realised that the 
potential for innovations was present in their project, and 
that the degree of novelty depended on their decisions.   

During the brainstorming sessions the understanding of 
what wellbeing meant to the team members emerged and 
gave direction to the projects. The results of the sessions 

were that the target groups were decided on. The target 
group for Future Playgrounds was decided to be children 
and the objective was to increase their willingness to take 
part in outdoor activities and play games. The students 
contacted a school and were allowed to interact in the 
daily activities to observe and talk to the children. These 
studies highlighted the creative way that children actually 
play. One identified need was captured in the words 
‘creativity challenging’; in turn this need was met in the 
product by flexibility.     

For Future Elderly Environment the persons in focus were 
decided to be the elderly themselves. At this stage the 
project was perceived by the students to be very ill-
structured, and the students were asking for instructions. 
The supervisors were willing and did discuss their 
concerns; however no detailed direction were given. The 
students were encouraged to ‘go to the customer’ and ‘let 
the customer set the agenda’, i.e., to do observations and 
talk to old people in an elderly home using an open 
minded approach to visit the daily lives of elderly. During 
this period of time and in dialogue with the American 
students the focus for wellbeing was gradually detailed. 
Their separate need analysis showed the way to a 
common focus on social activity and stimulation for 
elderly persons. 

The Abbott project group had the target group, people 
with diabetes, from the client as a pre-defined starting 
position. However, the students experienced the project 
tasks as ill-defined, not knowing who should benefit from 
the user interface and in what way. They started with 
benchmarking and related technology activities. Glucose 
meters were compared with each other and the students 
started to think about how people read and interact with 
displays, e.g., thermometer and speedometer. The 
students arranged a meeting with adult people with 
diabetes and started to learn a lot about the disease and 
how it is to live with diabetes. They also talked to medical 
care people. This knowledge was used to design a survey 
aimed at the target groups of both adults and children. 
After a dialogue with the client and the Stanford students, 
the target group was decided to be children and young 
people with diabetes. This target group was found to have 
difficulties in understanding the disease in relation to their 
behaviour. So, one need that the user interface was going 
to meet was expressed as ‘understand and learn’.  

The needfinding sequence in P2I is experienced to be 
performed as separate from the following sequences, 
including several iterations within the steps. Iterations 
have been done to the needfinding sequence later in the 
design process, particularly when important decisions 
were discussed. The students have learnt that these 
iterations back to the needfinding make you aware that 
“you are not doing the product for yourself; you are 
doing it for someone else”.



When reaching milestones for important decisions, the 
students said that they lacked something clear and 
obvious to base their decisions on, such as a weight or 
size. This is interpreted as related to the problems of 
expressing needs. The needs have been made invisible by 
those who act in the context where the need is situated, so 
they, as well as the needfinder, have problems to express 
the needs. In Future Elderly Environment identified needs 
have been captured in words by the students, e.g., 
‘rehabilitation’ and ‘feel good-looking’. Rehabilitation 
can be seen as a solution to a problematic situation. Feel 
good-looking can be seen as the increased wellbeing. The 
categorising and analysis that ended up in the words are 
conveying what needs that are included in the words and 
what needs the solution should meet. However, those who 
have not been involved in the needfinding and discussions 
cannot easily grasp the intrinsic meaning of the word. 
Thus, passing the knowledge to a new project member 
can be difficult. Another, difficulty has been to arrange 
the needs in a hierarchy of importance.  

The student teams have identified needs and they have 
captured them in words. The students experience that the 
needs have affected their product development, but it is 
not obvious how the needs have been communicated into 
the development activities. The students have explained 
the third sequence, the roadmap, as a boundary or 
interface mediating between the needfinding and later 
activities.  

The study of DfW projects uncover a challenge that can 
be interpreted as calling for a ‘mental twist’, i.e., to 
completely change the reasoning model for future 
engineers involved in ill-structured design projects. The 
traditional reasoning is explained by the students, “As an 
engineer, I like to take a thing, a product, look at it, twist 
and turn it, and then improve it or make it better”. In a 
need-driven approach to product development the 
engineers start with identifying a perceived lack of 
something [3].  

Furthermore, the students have said that: “We are trained 
to read books and look for the right answer or to listen to 
the teacher to get the right way to do things. We are used 
to do as the book or teacher says. We have never looked 
for the right answers by ourselves”. In a need-driven 
approach, the teachers are not equipped with the right 
answers. They can support and coach the processes so that 
the students can develop necessary skills to use 
needfinding interchangeably with engineering knowledge.   

8.  Conclusion 

The purpose of this paper was to describe and discuss the 
needfinding activities conducted in student projects to 
contribute to the understanding of how decision-making 
in collaborative engineering design is affected by a need 
driven approach. We have described the needfinding 
activities in three student projects. Needs have been 

identified by the students; needs which have been difficult 
to express in words. It became apparent from our 
observations that certain aspects were problematic and 
solutions not always easy to find. Firstly, even where 
needs were identified, finding a clear language to describe 
them was not always easy. As a result, assumptions often 
remained ‘tacit’ although they evidently informed 
decisions-making. Hence, a constraint in needfinding 
activities which has to be recognised is the difficulty of 
capturing and defining needs in such a way that they can 
be easily communicated.   

We have also found that a challenge in such an approach 
is the change of reasoning model in early phases. Projects 
starting with identifying needs are experienced as difficult 
to understand, but also as enabling innovations. During 
this study the advantages of introducing students to a 
need-driven approach early on in the education can be 
distinguished. Our focus has been on early phases of 
product development. We have not considered how the 
needs affect the downstream activities. Future studies are 
to focus on the third sequence, the roadmap, in the master 
plan, P2I, since it appears as it is here the needs are 
translated into engineering knowledge.  
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Abstract

This paper discusses views on decision support in product development to 
identify factors of relevance when designing computer-based decision sup-
port for total offers. Providing services in form of physical artefacts of-
fered as ‘functions per unit’ is at the heart of total offers. Total offers gain 
access to possibilities to ‘design in’ value added characteristics into the 
physical artefact, e.g., maintenance, monitoring, training, remanufacture. 
Contemporary computer tools seem to be insufficient to support a GO/NO 
GO decision for total offers. Relevant factors to take into consideration are 
to support learning and provide the decision makers with insights in a 
number of plausible ‘what-if’ scenarios to improve the solution space.  

Keywords

Product development, decision-making process, decision support, collabo-
rative engineering 

Introduction

Globalization, increased competition, dynamic and constantly changing 
business demands are no exception for manufacturing companies in the 
Swedish industry. In this scenery, the companies have to manage aspects 
that could be considered as not compatible. For example, customers’ want 
individualized products at the same time as industry has to strive for stan-



dardization, since cost and time savings are paramount to be viable. The 
competition is not only about providing high-quality artefacts, but also to 
provide added value, i.e., a shift towards providing services. 

The vision to differentiate physical products by supplying them as ser-
vices are captured within the idea to provide customers with total offers 
[1]. The physical artefact, services related to that artefact and company 
specific knowledge are thought of as elements in the total offer. The total 
offer is in itself a service, since what is provided is offered as ‘functions 
per unit’. Inherent in a total offer is the intention to provide customers with 
functions in time and place ‘as-needed’ in a long term commitment. The 
sale of functions also gain access to possibilities to upgrade and remanu-
facture the physical product, as well as provide for ‘embedded’ mainte-
nance.

However, services are developed differently than physical artefacts. One 
difference is, “Whereas goods are manufactured, services are performed”
[2] (p.65). The customer is present and contributes to the service develop-
ment process. From a service perspective, the physical artefact is “…just 
one element in the total, ongoing service offering. For a manufacturer, the 
physical good is a core element of the service offering, of course, because 
it is a prerequisite for a successful offering” [3] (p. 9).  

Archetypically, the view on products as physical things is embodied in a 
product development perspective [e.g., 4-6]. Yet, the intentions to provide 
a total offer affects this view by increased intangibility, for example, in 
terms of the final result, i.e., functions meeting the customers needs, and in 
terms of the development process, i.e., to design those functions into 
physical artefacts. The total offer calls for integrating a diversity of knowl-
edge areas, e.g., business, design and manufacturing, accordingly affecting 
the product development process in the same way. Besides insisting on co-
ordination and communication in a cross-boundary setting, making the 
right decisions at the right time is vital in this setting. Contemporary prod-
uct development is extensively computer aided and the use of Computer 
Aided Engineering (CAE) tools is established in the industrial context. For 
example, finite element analysis techniques, as well as knowledge-based 
systems are used in design activities and, by tradition, bound to geometry 
modelling. Current tools, focused on hardware parameters, seem to be in-
sufficient to support GO/NO GO decisions for total offers, since they do 
not provide an overview of a wider set of parameters. It is not apparent 
which aspects a tool to aid decisions in early design phases of physical ar-
tefacts sold in total offers needs to support.   

Thus, the purpose in this paper is to describe views on decisions in 
product development to identify relevant factors to consider when design-
ing computer-based decision support for total offers.  



Data generation 

In general, data for the study presented in this paper has been generated 
during informal and formal meetings with companies affiliated to a re-
search centre. Data for a functional product development process and a 
collaborative engineering model have evolved during these meetings. Spe-
cifically, data has been generated in a series of workshops, whereas two 
are in focus for this paper. The participating companies are found within 
manufacturing industry. There were 15 participants (10 from industry and 
5 from academia) in one of the two workshops. 5 companies were repre-
sented in that workshop. The intention to focus on computer-based support 
for total offers evolved during this workshop, as well as the purpose for 
this study. Notes have been taken during the workshop.  

In addition, the second workshop was performed as a ‘future workshop’ 
[7], at one of the affiliated companies. The workshop consisted of 8 par-
ticipants from industry and 4 from academia. The group in a future work-
shop should include people who will get in direct contact with the tool that 
is going to be developed. Accordingly, the industry was represented by 
people from service, business, design and manufacturing departments. The 
academia was represented by people with different research interests. This 
made it possible to generate rich data. This workshop has been tape re-
corded. A future workshop runs in three phases, critique, fantasy and im-
plementation phase. All were performed during the workshop. The critique 
phase highlights specific problems about the practice ‘as-is’, and is in fo-
cus for this paper. 

Approaches to decision-making 

Three approaches to decision-making are put forward by Mintzberg and 
Westley [8]. Firstly, the ‘thinking first’ supports planning and works best 
in, e.g., an established production process, since it is characterised by: a 
clear issue, reliable data, a structured context, thoughts that can be pinned 
down and control can be applied. This describes a rational decision-
making process, where the steps are; (1) define the problem, (2) diagnose 
its causes, (3) design possible solutions, and (4) decide which is best and 
implement the choice. Despite being a frequent description, this is an un-
common approach and insufficient to explain decision-making [8].  

Secondly, the ‘seeing first’ supports visioning and works best in, e.g., 
new product development, when: the combinations of many elements into 
creative solutions are needed, a key to those solutions is commitment and 



cross-boundary communication is vital. This approach suggests that ac-
tions might be driven as much by insights (seeing into) as by what is 
thought. Experiences and knowledge developed over years is a vital start-
ing position. The seeing first is a base for the following incubation time, 
“…during which the unconscious mind mulls over the issue. [Then]…there
is that flash of illumination” [8] (p.90). This ‘eureka moment’ often comes 
when the rational thinking is turned off, e.g. in sleep. So, the actual deci-
sion of the choice to go for is more erupting than emerging. However, the 
verification, e.g., reasoning it all out for elaboration and proof and/or to 
write it down, takes time [8]. 

Thirdly, the ‘doing first’ supports learning and works best when, e.g., 
companies face disruptive technology. This situation is: novel and confus-
ing, hampered by complicated specification and moved forward by a few 
simple relationship rules. When it is not possible to see it or think it up, a 
doing approach is supportive and encourages learning by doing [8].  

A traditional approach to decision-making leads actors to view the situa-
tion in a binary way, assuming that the world is either certain or uncertain 
[9]. The former view makes the actors believe that the future situation is 
possible to predict precisely, and the latter view makes them consider the 
future as completely unpredictable. Actors that experiences very uncertain 
environments might not trust their gut-feelings and thus, suffer from deci-
sion paralysis. They focus on reengineering, quality management or inter-
nal cost-reduction programs instead [9]. To make sound strategic decisions 
when facing uncertainty, a binary view has to be avoided. The identifica-
tion of a range of potential outcomes or even a discrete set of scenarios is a 
simple insight that is extremely powerful to determine which strategy is 
best [9]. A decisions-making process is intertwined in human analysis 
processes, thus a work-oriented approach to computational support seems 
promising [10].  

Total Offer Readiness Level – the idea 

 “We have something to take into account which we cannot really do to-
day” and an increased intangibility in design decisions were emphasised in 
the workshops. The discussions rendered up in a need for understanding 
the maturity level on knowledge to provide total offers. Computational 
support was recognized as important to engineering activities and an inter-
est for a computer tool to visualise knowledge maturity level emerged. The 
base for decisions was recognized to support GO/NO GO decisions for to-
tal offers.



The idea for a computer tool, to give insights in the maturity level of 
knowledge in the company as a whole and to give overview to the possi-
bilities to provide total offers, was named Total Offer Readiness Level 
(TORL). The discussion was inspired by the technology readiness level 
used by NASA [11]. The technology readiness level is visualised by a 
‘thermometer’ showing 9 readiness levels, where level 9 correspond to 
‘flight proven’ system, see Figure 1. The overview given by the ‘ther-
mometer’ was particularly appealing. Though, it was also recognised, by 
the participants in the workshop, that a total offer aim to encompass more 
than technical aspects and this is complicating product development, as 
well as the base for decisions.  

Figure 1: NASA Technology Readiness Level [11].  

Problems in decision-making process – as-is 

The informants talked about gathering people with relevant competences 
and people possessing the ability to influence the decision at higher organ-
isational levels as critical to the decision-making process. It was empha-
sised that including high level persons in the meetings was necessary to 
give the decision-making process validity and stability over time. The in-
formants could not describe how they know who had relevant compe-
tences, but they mentioned time as a constraint to gather the right people. 
“A meeting the same day would not be possible since there would proba-
bly be a drop off of 90 %”, they said. Two weeks notice was perceived as a 
necessary time limit to gather most of the relevant people.  

Collecting facts from existing computer support were mentioned as easy 
to access. Existing support were, for example, management tools for pro-
ject costs and time or process management tools. Tools for process man-
agement were described as relating to roles and not to positions in the or-



ganisation. “How do I know who to talk with when problem occurs in the 
process?”, said one respondent. The possibilities to predict costs for 
manufacturing over a longer time span was mentioned as causing prob-
lems. Many decisions were based on the fact of being an experienced team 
member, i.e., the task has been done in previous projects. However, the 
computer support for historical events was found sparse. Despite access to 
and possibilities to collect facts, the analysing activities were perceived as 
time consuming. The informants emphasised gut-feeling as important, and 
as a base for many decisions.    

The design process was explained as a continuous dialog with customers 
about boundaries and possibilities for the physical artefact. The dialogue 
starts with some kind of document, for example a mechanical drawing or 
even a very simple form of drawing. From this starting position, the proc-
ess was described as a long chain of analyses to perform. The procedure to 
acquire offers from subcontractors in the design phase was found particu-
larly time consuming. One informant said “Here we work very tradition-
ally. To make an inquiry, via our purchase department, we have to have a 
drawing of some kind. The problem is that documents like that do not exist 
at this point. Purchase staff has to make guesses sometimes, or describe, 
as best they can, what they want.” He continued, “And, you know, how 
you put forward your questions affect the answers”, and emphasised that 
the level of details is important. Being focused on an overarching level, 
small details, e.g., a bolt, can be forgotten, even though utterly important.  

The informants started to talk about decisions in the design phase, but 
realised that “some homework had to be done before”. This call attention 
to that “the right decisions are made long before” the design phase in 
product development starts. 

Identifying relevant factors 

The provision of total offers and the step towards designing physical arte-
facts to provide ‘functions per unit’ is likely to affect product develop-
ment. These changes are in this context captured and addressed in a Func-
tional Product Development (FPD) process. There are elements building 
up a total offer, e.g., training, maintenance and services, which by some of 
its characteristics could be perceived as based on experiences, i.e., tacit 
knowledge. These elements can be handled as separate in product devel-
opment, for example in aftermarket activities, however in FPD these as-
pects are thought of as having a holistic effect on the design of the product 
in early phases.  



The design phases in FPD may need an extended design space to take, 
for example, life-cycle issues, into account. Early on it is needed to pro-
vide a number of business scenarios to be considered, e.g., to develop a 
physical artefact for transaction, or to develop a physical artefact for a total 
offer, or to adapt existing artefacts for a long term provision. Hence, it 
seems like FPD needs to handle ambiguity differently than traditional 
product development, e.g., to widen the design space and assimilate ill-
structured goals into the design process. Activities in such a design process 
can be described as “…creating visions and new ideas, formulating speci-
fications on the basis of a range of competence, and mutual learning and 
understanding” [12] (p.289).   

Viewing product development as occurring on a line of sequences, 
downstream activities, e.g., product use, monitoring, maintenance and re-
cycling, are needed to be understood as early as possible to influence de-
sign decisions. However, in this study it is identified that a design process 
seems to start earlier than what is thought of. At this stage information 
about the project are sparse, even tough resolutions has to be made. Ini-
tially, gathering people with relevant competences is necessary. The identi-
fication of these people is essential to give the decisions validity and sta-
bility over time. Furthermore, to enable integration and movement of 
downstream experiences into early phases, multifunctional design teams 
seem necessary. In this pre-design decision phase, it seems like computer-
based tools needs to support identification of relevant resources and give 
an overview of when and how they can be used for the upcoming project. 
A supportive tool might also highlight what resources are lacking, as well 
as provide aid to identify key people in the organisation when problem oc-
curs in the process. A tool for an overview of the maturity knowledge level 
should facilitate documentation of these problems to enable new knowl-
edge to emerge based on these experiences. 

The novel issues to take into account can be derived from the shift in 
view and/or from the need to integrate business, design and manufacturing 
knowledge areas. This integration is fundamental, yet not trivial. The re-
spondents in this study has emphasised that gut-feeling serves as a base for 
many decisions. In our interpretation this is particularly happening in a 
pre-design phase when ambiguity about the contents in the project as such 
is prevalent. So, firstly, the nature of knowledge to integrate from some ar-
eas can be understood as tacit, thus not easily identified, captured, justified 
and formalised into computer applications. Knowledge can also be thought 
of as in constant change and evolving over time. The task to keep the data-
base up to date might be overwhelming. As a result, there might become a 
gap between the knowledge maturity level held by people and the knowl-
edge maturity level shown by the computer-based support tool. Thus, a 



situation where people do not trust the result given by the tool can occur. 
In light of this, learning capabilities could be a relevant factor to the design 
of the decision tool.  

Secondly, people from divergent disciplines have different preferences 
for how to interact with a computer-based decision tool. This affects the 
visualisation of the result and the interface. The type of decision tool dis-
cussed here is aiming to give an overview of the company’s knowledge 
maturity level. This understanding has to be provided on the right level and 
in the way that is comprehensible for those working and making decisions 
on that level. For instance, people from manufacturing functions are more 
interested in technical details than sales people. Salesmen would like to 
combine elements into an offer and be able to communicate with custom-
ers. In turn, early input from this customer communication is crucial to de-
signers, especially if the offer include new product development. Besides 
being easy to use and provide for substantial improvements in the design 
process, the decisions support tool should increase the confidence for those 
who are using it.

Figure 2: Readiness Level views 

Figure 2 is representing the idea, not an application view. The keyholes 
at the bottom of figure 2 symbolise a ‘right’ level view. Through these 
windows a set of related knowledge maturity level visualisations appear. 
These are in the figure presented as thermometers each showing nine 
readiness levels (RL 1-9); however in reality the visualisation might differ 
on different levels and from different views. It is important that the pa-
rameters represented are separate, not integrated into one and the same 
‘thermometer’, since it is the relations between these that are of interest 



and provide an overview. For example, in figure 2, in the middle, the sales-
man can see that the business readiness level is high. This indicates, e.g., 
that agreement for total offers with customers is under discussion, the 
company strategy and vision are in line with total offer businesses and cus-
tomer needs and/or requirements are identified. From this view, it can also 
be seen that the readiness level for manufacturing is very low. This indi-
cates, e.g., that the company might not have appropriate production 
equipment, that manufacturing procedures does not exist and has to be de-
veloped. And, it can also be seen, that the design readiness level has not 
yet reached a predefined level. The decision to go for a total offer in this 
case is not recommendable, since it will not be possible to provide the 
functions needed by the customer. However, based on this overview, re-
sources to increase the readiness level for design and manufacturing can be 
put in.  

The shift towards service provision could be interpreted as new product 
development, i.e., the product offered to customers has changed by its na-
ture from primarily a tangible artefact to an intangible service. A ‘seeing 
first’ approach [8] enables new ways of thinking and could be aided by a 
computer-based decision tool which allows visualisation of a number of 
‘what-if’ scenarios and/or a range of potential outcomes. In this way a bi-
nary view on the situation as either certain or uncertain [9] can be avoided. 
A decision tool which provide simulation opportunities support a virtual 
‘doing first’ approach [8], and in turn also provide learning possibilities 
without causing costly prototyping etc. The use of computer tools can pro-
vide swift access to information, yet the analysis of the result is human 
based.

Conclusion

The aim in this paper was to discuss views on decisions in product devel-
opment to identify relevant factors to consider when designing computer-
based decision support for total offers. The incitement for the study stem 
from a need identified in manufacturing industry to understand the knowl-
edge maturity level in the company to be able to provide total offers to 
customers. 

Additional knowledge aspects to take into account in total offers can be 
understood as tacit, i.e., based on experiences and interpretations. This 
kind of knowledge is difficult to translate into computer applications, yet it 
is identified as a relevant factor. Another relevant factor that has been 
identified is the importance to provide insights in the relations between 



each parameter, thus integration of parameters into one readiness level 
should be avoided. Decisions for novel and unfamiliar situations could be 
supported by visualisation and simulation of plausible outcomes and a 
‘learning by doing’ approach. So, to support a GO/NO GO decision for to-
tal offers a computer-based decision tool seems to insist on taking learning 
capabilities as another relevant factor.

In this paper an engineering perspective has been prevalent. We have 
not considered a business perspective on computer tools to support total 
offers, still this is of most concern to improve decisions. Studies to further 
improve the understanding of parameters crucial to total offer readiness 
level is an ongoing work. For example, a demonstrator capturing some 
main ideas will be presented and evaluated in a workshop.   
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ABSTRACT 
In this paper, practical activities of Needfinding - an intertwined approach to identifying needs and to 
visualizing idea concepts in early design - are described and discussed. This is done primarily to gain 
an increased understanding of the various representations of user needs that are fed into the fuzzy 
front-end activities of team-based product innovation projects. The empirical basis comes from a study 
of an eight-month collaborative product development project, performed under realistic conditions by 
MSc students in close collaboration with their client. 
Focusing closely on customers and their needs is encouraged within the conceptual framework of 
Integrated Product Development and is increasingly highlighted as a key enabler in the design of truly 
innovative products. Despite the fact that identified customer needs are considered as the initial and 
primary input into such an innovation process, it can be argued that the design teams do not commonly 
have a sufficient understanding of customer needs and they do not normally interact with customers in 
their environment. Besides focusing on measurable aspects of user behaviour and requirements, a 
traditional approach to identifying and managing customer needs usually includes several interpretive 
stages before being handed over to the design team. In the context of innovative products, the 
identification and definition of customers and their needs is a non-trivial and difficult exercise. It 
involves, we suggest, not only Needfinding but also the definition of ‘those who might need the 
product’, users and customers to co-evolve iteratively in the early phases of design. 

Keywords: Product Development, innovation, Needfinding, engineering design 

1 INTRODUCTION 
The business environment is going through a shift towards service provision, which is likely to affect 
how products are designed and developed. Contemporary companies on a global market are 
experiencing constantly changing business demands and increased competition. The situation is 
described by a company as: “There is fierce competition out there, which means we require the best 
supply chain, the strongest finance operation, the most creative deal-makers, the greatest customer 
focus and the finest engineers to help take us into the future” [1].
To meet competition, companies invest a great deal of money and effort into the development of new 
products. Despite that investment, nearly nine out of ten products fail within two years of release [2].
One possible explanation for this is that the products do not actually solve a customer need [2]. An 
additional dimension to that situation is that failures in market uptake can actually have its explanation 
very early in the product development process; engineers lacking a profound knowledge concerning 
who might use the product they are developing: “The engineers involved assumed that because they 
personally would like to own and use such state of the art devices, everyone would. They were wrong”
[3] (p.422). It can be argued that the engineers probably would describe themselves as customer 
focused, since they assumed that the customers preferred the same devices as they did. However, the 
attitude ‘we know our customers’ is not the equivalent of focusing on customers [2]. Focusing on 
customer needs involves both thinking and acting activities [2].
A tendency to focus on a product that designers might want to use themselves often leads to a product 
that is too complex [4], as well as a focus on a particular product or solution in early design phases 
often hampers innovation and new product development. Finding and understanding people’s needs 
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are at the heart of developing innovative products [5], and Needfinding is a needs-focused approach, 
which encourages designers to keep all possible solutions open for consideration and helps them avoid 
a premature delimitation of the design space [5]. The investigation of people’s needs and designing 
activities should be seamless; this means that engineers have to be closely involved in the Needfinding 
activities to truly understand people and their needs. It is proposed that focusing on customer and their 
needs is a way to manage the fierce competition [2], but to design innovative products that actually 
meet people’s needs the whole product development process has to be driven by those needs.
One task for a technical university is to educate and train future engineers to meet the companies’ 
expectations, and to possibly even exceed those expectations by providing engineers that are 
particularly well equipped for need driven product development. Our university is no exception; in 
line with an earlier quote, we aim to provide the future engineers with a greater customer focus and 
make them the finest engineers. Our experiences are that applying a Needfinding approach in early 
phases of product development makes the engineers aware of that they are developing products for 
somebody else [6], and aids them in the transformation of that awareness and understanding into 
products that are better aligned with actual customer needs. In today’s product development world, by 
tradition bound to deal with physical problems and hard facts, this approach has initially proven to be 
a rather hard sell. Zooming in on customer needs actually widens the scope of the product 
development domain, calling for multidisciplinary, team-based creativity and new methods for 
aligning design and development activities more closely and continuously to the outcome of an 
iterative Needfinding approach. 

1.1 Purpose 
The product development process which is put into practice by the students at Luleå University of 
Technology is named Participatory Product Innovation (P²I). It supports the process in team-based 
product innovation projects and, we find, not only allows user needs to drive and affect the design 
activities, but actively encourages it [6]. The integration of Needfinding in P²I is perceived as a virtue 
for the practice of need driven creative product development. However, dealing with people’s needs in 
relation to innovations means that we are also dealing with fuzzy front end information. As the word 
‘fuzzy’ implies, this is a phase of innovation projects where it is very difficult to find evidence 
concerning whether or not the project outcome will be a success or a failure. The activities when 
handling fuzzy front end information are normally not straightforwardly captured into guidelines or 
models, yet they are taught and promoted as a set of capabilities that professional designers and 
engineers should be able to put into practice. Identification of fuzzy front end information, such as 
peoples needs, might be a characteristic for innovation opportunities, since “Needs are opportunities 
waiting to be exploited, not guesses at the future” (p.38) [5].
The purpose in this paper is to describe practical activities of Needfinding in the early phases of a 
team-based product innovation project to gain insights into what the fuzzy front end is about and how 
designers and engineers can develop the adequate skills in performing need driven product 
development. 

1.2 Innovation 
The word innovation is used and interpreted in a plethora of ways and applied in many areas. We are 
not attempting to define the word here, yet a short explanation could be useful to better understand 
what the team-based project actors are striving to achieve. In the setting presented in this paper, 
innovations can range from new physical artefacts, i.e., new things, to more intangible products, e.g., 
new ideas, new processes. The word new can here be interpreted as in beforehand ‘poorly understood’ 
or ‘unknown’, and as a fact, exceeding what was intended from the beginning [7].
In innovation processes, the desired qualities to manage can be the actors’ capabilities to create 
visions, new ideas, mutual learning and understanding [8]. The metaphor of a jazz group can be used 
to describe the support of such a process, “The orchestration of a design group needs to support the 
group’s imaginative thinking, handling and synthesizing competence and well-being, as well as giving 
overall managerial support that also addresses the production aspects of the design process” (p.289) 
[8]. From our perspective, product development processes which aim for innovations have to address 
these issues by being sensitive to the task at hand, by enabling creativity and by supporting the social 
processes in the design team. 
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2 METHODOLOGY 
The empirical basis for this study is found within a global team-based product innovation project 
conducted by students in the final-year course in the Mechanical Engineering MSc degree programme, 
SIRIUS, at Luleå University of Technology, Sweden. The Swedish students have collaborated with 
students from the ME310 course, ‘Team Based Design with Corporate Partners, at Stanford 
University, USA. The study reported on in this paper is based on a perspective of the Swedish student 
team’s data generation phases and Needfinding efforts.   
The students in the SIRIUS course run their project in a setting as close to real world development 
projects as possible, e.g., close collaboration with affiliated companies, interaction with people in 
society, and being ‘owners’ of the process and its result. Access to the student project for generation of 
data has taken place by being coaches for the students. The course runs for about 8 months and the 
Needfinding activities mainly take place during the first 4-5 months. Data has been continuously 
generated during these months. A second effort for data generation has been performed in the last 
month of the project where the students have had the opportunity to reflect on the Needfinding 
activities in relation to what they have achieved. 
Main data generation methods have been observations and interviews, i.e., dialogues. Written 
documents, e.g., log books and reports, from the students have also provided useful data. The students’ 
collaborative activities in early phases have been videotaped. Field notes have been taken from the 
videos to provide additional data to this study. All data is qualitative in its nature. 

2.1 The student project 
Based on the initial information provided to the students, the project studied here was called Future
Elderly Environment (FEE). The students got the information that they were going to develop 
‘something’ that would help increase the wellbeing of elderly persons. The theme of wellbeing was 
initially introduced into the SIRIUS setting as an approach towards increased wellbeing for people 
with physical limitations and/or people facing other constraints. However, wellbeing as a concept has 
more to offer than merely remedying problems of specific disability [7]. One basic element is to 
provide added value for people, enabling them to increase their active participation in society. 
The initial information given to the students is intentionally kept as broad and general as possible, 
providing just enough information to stimulate the Needfinding activities in question. For example, no 
further directions about the target group were given; the students had to decide for whom they were 
going to develop the product. Increased wellbeing for elderly persons can be achieved by providing 
innovative products for, e.g., next generation elderly, elderly themselves or people in the elderly 
persons’ surroundings. A European Commission-funded project called NeedInn (from needs to 
innovations) has served as the client for the student project. The innovative product designed by the 
students has been further developed by one of the students after finishing the course. The product is 
going to be implemented in a new and high-tech enabled elderly home and is planned to be 
commercialized. 
The FEE project had a close collaboration with students from USA. Four students from Sweden and 
four students from USA formed the global design team. Due to the fact that the students have 
participated in organizationally separated courses, the SIRIUS course in Sweden and the ME310 
course in USA, the students had to develop prototypes and products respectively. The search for data 
about needs have been performed in Sweden and in USA by the respective student team. Interpretation 
of that data has been performed in collaboration, as well as the early design phases. Hence, the 
products that have been developed are based on the collaboratively identified needs. The geographical 
and communicative distance has been partly reduced by using videoconferencing technology, shared 
online workspaces, email etc. The design teams have also visited each other, so the collaboration in 
early phases was also performed in face-to-face meetings and workshops.  

3 PARTICIPATORY PRODUCT INNOVATION 
A generic master plan consisting of a timeline and a number of sequences to go through, guides the 
SIRIUS students in both running the project and the product development activities. The master plan 
does not point out activities in detail and the purpose is to provide the students with an overview tool 
to estimate the efforts required for the whole project, as well as a map to keywords that can be useful 
when searching for relevant literature.  
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The P²I process is included in the master plan. P²I can be best described as a hybrid of Needfinding 
[3], [5],[9] and the product development process suggested by Ulrich and Eppinger [10]. The 
underpinning logic and methodological philosophy for P²I is inspired by an approach to creative 
product development [9], [11]. The P²I process has an emphasis on the use of qualitative research 
methods to identify needs and an emphasis on the use of a variety of creative methods, especially to 
express need statements and to generate idea concepts. Designers’ direct work with identifying user 
needs is important, since ‘users are not designers’ [7].
An integration of what can be viewed as qualitative Needfinding issues and quantitative product 
development issues is a challenging task, so P²I is continuously developing. The P²I process provides 
guidelines rather than entailing a stepwise model, thereby the students are encouraged to enhance and 
develop the process. At the moment, the whole master plan includes seven overall sequences (1) 
Planning, (2) Design space exploration, (3) Roadmap, (4) Concept design and prototyping, (5) Detail 
design and manufacturing, (6) Pre-launch and (7) Product launch. Needfinding activities are a main 
part of the second sequence. Besides Needfinding, this phase includes scoping of the project, 
benchmarking of competing products, and a state-of-the-art review of related knowledge or 
technologies that might be found in other domains. All these activities are performed in an iterative 
manner. The students are guided through this phase by questions, for example: Who are the actors? 
How can you find out more about them? Where? What are they doing? Why? What can you learn 
from other domains? These activities prepare the teams for the next sequence, the roadmap, which has 
been identified as a boundary or interface mediating between Needfinding and more traditional 
product development activities [6]. 

Figure 1. The overall sequences in P²I. 

4 A CUSTOMER-CENTRIC VIEW 
A customer-centric view begins, logically, at the customer and it begins before the development 
process gets started [2]. From this strand, product development companies are often criticised for 
short-circuiting the process in the rush to launch new products to the market. By doing this, it is 
argued, eight vital steps of the product definition process are ignored [2]. These steps are; (1) develop 
image diagrams, (2) translate voices into requirements, (3) provide requirements diagrams, (4) develop 
metrics, (5) design the survey, (6) administer the survey, (7) analyse existing solutions and (8) analyse 
results of the survey.  
Mello [2], advocates a market-driven product definition, and discusses what is commonly referred to 
as the fuzzy front end in product development. She argues that a product-centric view results in a 
fuzzy product definition since the views from different functional groups are varying, see left in Figure 
2. As an alternative way to minimize fuzziness in product development, a customer-centric view is 
recommended. This view is, according to Mello, likely to lead to one unified view of the product 
definition since all functional groups build the product definition on an understanding of the customer, 
see right in Figure 2. 
Visits to the targeted customer segments and customers are planned in the beginning of a market-
driven project. Early on planning concerns, for example, identification of lead users [12], specification 
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of key individuals who will influence, purchase or use the product and selection of key customers [2].
A common image of the customer is developed after visits to customers. The importance of using 
different criteria than traditionally when segmenting customers for the purpose of understanding the 
customer image is present in the customer-centric view [2].

Figure 2. Product-centric view vs. Customer-centric view. After [2].

Emphasizing that use is the criterion for identifying customers, it is suggested that companies should 
“… determine which of the traditional segments have uniquely different uses of the product. The 
difference in the use of the product or service by various groups of customers is the qualifying 
question when selecting customers to visit” (p.46) [2]. An advice to keep the input information 
manageable is that an increased number of visits to nonusers of the equipment would not reveal any 
new concepts, problems, or opportunities [2]. However, Mello also gives the advice to think hard 
about which customers to visit. It is far from obvious, even though the companies think that they know 
the customer [2]. A distinction between customers and users can be that customers are those who pay 
for the product and users are those who actually use the product [13].

5 A NEEDFINDING VIEW 
In general, understanding needs is considered important for the design of innovative products [5], [14].
The idea to listen to the ‘voice of the customer’ is not new [2], [15]. Over thirty years ago, Robert 
McKim, at the time head of Stanford University’s product design program, discovered that people who 
found problems to work on and those who were going to solve them were not necessarily the same. To 
get designers closer to end users he introduced Needfinding as an approach [5]. The approach depends 
heavily on qualitative research methods and, as a response to a growing understanding of such 
methods, Needfinding have been further articulated and extended [5]. Methods which are similar to 
Needfinding have been used in, for example, software development [16].
Still, only a few design and development firms seem to fully embrace and apply the approach. One 
example is IDEO, a leading design firm in the US [9]. Besides the fact that qualitative methods have 
not historically been either well-understood or used, a further explanation for the limited use by 
product development firms can be that Needfinding focuses on people’s needs which are often 
difficult to articulate and, accordingly, the effort to uncover them might be perceived as too extensive. 
Further, a focus on user needs includes ambiguity and contradiction [15].
It is crucial to note that “Solutions come in and out of favor faster than the needs they serve”, and that 
a closer focus on needs can “…encourage companies to continue innovating better ways to serve those 
needs, independent of current solutions” (p.38) [5]. Basic ideas such as “look for needs, not 
solutions” and “look beyond the immediately solvable problem” (p.40) [5] are at the heart of a 
Needfinding approach. In practice, this means that the Needfinding team should gather a lot more 
information than what seems to be necessary for the initial scope of the project at hand. Furthermore, 
the team should keep all possible solutions open for consideration and to avoid prematurely limiting 
the design space. Such an approach is a direct opposite of how information is commonly managed in 
traditional product development, where the main objective is to narrow down (converge) the 
information by reducing ambiguity as early as possible [8], [17]. This kind of controlled process may 
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hamper new thinking, because it makes the designers act in accordance with a paradigm-preserving 
style [8].
A Needfinding approach builds on viewing needs as different from requirements. Investigation of user 
needs is in general indicated as an input to the first steps in representations of integrated product 
development processes [10][18]. Due to this, these models can be labelled as being user oriented, but 
this does not necessarily mean that the development is driven by needs. The product development 
process can be triggered by, for example, the development of a new technology [10], and quantitative 
and qualitative surveys can be performed by the marketing department to identify a market 
opportunity [19]. Market research has received some criticisms from product designers [19], who 
often claim that market research limits design opportunities to the lowest common characteristic of 
customer taste. Furthermore, product designers often say that customers can not express that “...they 
want a truly innovative product that they have never ever imagined before” (p.156) [19]. This 
criticism might indicate some problems with traditional market research, e.g., that it focuses on 
customer segments and that it merely identifies requirements and ‘wants’, which can be expressed in 
relation to already existing products. Users can often be more precise in their articulation of their 
requirements when a solution is in use [20]. Hence, it can be argued that what people have more 
difficulties to express is a need, yet it is experienced as a problematic situation lacking satisfying 
solutions [3].
Further critique of the traditional market research is that it usually treats needs as something waiting to 
be collected. Thus, there is an emphasis on a quantitative approach where the needs should be 
measured and transformed into characteristics of the emerging product [21]. Such a market research 
approach searches for and identifies requirements. In this way, needs are likely to remain uncovered. 
“Needs are obvious after the fact, not before” (p. 39) [5], i.e., only when they are identified and can 
be expressed as requirements will they also be available for measurement. Due to the difficulty for 
people to express needs and the unfamiliarity for the design team to identify them – and to truly bring 
them into the development cycle – a different approach than traditional market surveys is suggested. 
A wide range of creative ways to identify needs and allow them to drive the development of 
innovative products is applied by those design firms which base their design and development 
processes on Needfinding. A focus on diversity rather than on consistency is a basic concept, where 
unfocused groups rather than focus groups are preferred [9]. The understanding that ‘people are 
human’ is seen as a source of creativity, not a problem to be solved [9]. Crazy users and rule breakers 
are seen as invaluable sources for information. For example, an artist, a bodybuilder, a podiatrist and a 
shoe fetishist were engaged in the design of a sandal [9]. This can be compared to involving lead users 
[12], whose needs can help indicate the needs of a general user in a future market situation. Lead users 
try to develop solutions on their own to meet their need and, hence, they can provide useful 
information to the Needfinding team [12]. The balance between the varieties of people providing data 
to identify needs is important. Studying only lead users might result in overbuilt product 
specifications, so general users should also be involved to get an understanding of and cater to 
mainstream needs [5]. When striving to identify needs, it is important to understand people and the 
constraints they perceive, not to judge or correct them. Instead, the information generation activities 
should be seen as exploratory learning lessons in support of product development [2].

5.1 Carrying out Needfinding 
The principles of Needfinding are manifested in a four-stage process for studying people. These stages 
are [5]:
1. Frame and prepare – involves decisions about e.g., the scope or coverage of the project, the 

goal of the study and the definition of the people to be studied (i.e., Needers). 
2. Watch and record – observing people in their own environment. 
3. Ask and record – talking with people in their own environment. 
4. Interpret and reframe – translate the information into need statements. Based on the findings, 

reframe which people and what to study. Unexpected issues might have been found which must 
be answered to advance the design.  

Quick iterations between the stages are encouraged rather than one long effort. A draft, outlining the 
identified user needs, is provided after each pass and preliminary design work can begin based on the 
current understanding [5].
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Since what are sought after are needs which are difficult for people to articulate, the use of a variety of 
techniques applied in real-life situations is important [9]. Observing people gives information about 
how they act, however it does not provide answers to why they are acting in a certain way; it is also 
necessary to ask them that important ‘why question’ [9]. Asking a ‘why question’ makes the context 
and people’s priorities understandable. Asking a ‘what question’ highlights details in the people’s 
daily activities and goals. It is suggested that it is within the interplay between observations and these 
questions that people’s needs can be more carefully discerned [6]. Talking to people or asking people 
these questions is not about interviewing, it is rather about prompting people to tell personal stories 
about their experiences [9]. This insists on being keenly alive to both text and subtexts [11]. In fact, 
contradictions may denote unrecognised or unarticulated needs [5].
Having a focus on identifying needs means that a wide range of information about people is of 
interest, and such information naturally comes in many forms [5]. Thus, the Needfinding team has to 
pay attention to e.g., facial expression which might express a person’s emotions better than words, and 
keepsakes in an office area that might reveal information about a person’s relation to their work [5]. A 
Needfinding approach generates large amounts of various data in short time. All these forms of data 
have to be recorded for later study and analysis away from the studied site. Additional recording 
media, for instance video, audio, photos and drawings, is recommended to capture the richness of 
information in the needer’s natural environment [5]. In this way, representing the results in a tangible 
form allows for making people’s needs real to those who have not been involved in the Needfinding 
activities and make the design efforts to meet these needs smoother [5], [9], [11].
The seamless approach between finding needs and performing design activities means that members in 
a design team should be involved in both studying people’s behaviour and in visualising idea 
concepts, as well as in visualising those who will ultimately use the solution [9]. This insists on 
creative methods that empower Needfinders, designers and Needers in a participatory product 
innovation process. Besides brainstorming, which is frequently used for many kinds of design tasks, 
different ways to visualise the design ideas are applied [9]. The creation of a creative environment 
relies on people feeling comfortable and an informal context is essential to make people more open to 
share ideas and thoughts [5], [11]. In relation to traditional product development processes, the IDEO 
process – they admit – might seem totally chaotic. Still, there is in fact a well-developed and 
continuously refined methodology guiding the work, “…it’s just that we interpret that methodology 
very differently according to the nature of the task at hand” (p.6) [9].

6 NEEDFINDING AS PRACTICED IN THE STUDENT PROJECT 
The project was perceived as being very ill-structured; the FEE students said “it is frustrating to have 
such a fuzzy task”. The task of developing something to increase the wellbeing of elderly persons was 
discussed with the students, but no detailed direction was given. The students were encouraged to do 
observations and to talk with elderly people. The decision which those people were and what to talk 
about was to be made by the students. Firstly, the students started with a brainstorming session to find 
out what they as a group meant by ‘wellbeing’. They found wellbeing as a combination of physical, 
mental and social health.
Secondly, the students talked to older relatives, visited several elderly care homes and visited home 
service personnel. They used shadowing, i.e., followed staff members around for a whole day and 
observing them doing their work. Further, they used detailed observations, i.e., logging all activities 
needed to achieve a goal; for example, an elderly person getting out of bed. During these first visits, 
the students had gathered a lot of information about assistive devices, such as alarms, lift systems for 
beds or bathtubs, or special furniture as shower chairs and nursing care beds. This product focus was 
talked about with the students at the end of the project. A student explained this view, “as an 
engineer, I like to take a thing, a product, look at it, twist and turn it, and then improve it or make it 
better”.
The students also focused on the buildings, the ground plans for the rooms and so forth. The first 
building was not built for the purpose of being an elderly home, so the students found a lot of 
problems in relation to how the house was built. Accordingly, they decided to visit a newly built 
elderly home and came back rather disappointed concluding that the new home did not have any of the 
previously identified problems.  
At this time, the students were very frustrated and they were even discussing if they were going to stop 
the Needfinding activities here. They compared their open-ended project with other student projects 
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which embarked from a requirement specification and hence, these students were already in concept 
evaluation phases. It seemed to the FEE students as if they had not made any progress. They wanted to 
start developing ‘something’, but could not agree on which needs they had identified, if any at all. 
Furthermore, the students were not comfortable with the lack of a ‘real method’, a method that they 
could apply in a direct way and just follow the steps. One student said, “It would be nice if there was a 
method that we could use without changing it”. However, it turned out that the students already had 
categorized elderly people into four groups. These groups were: those who could take care of 
themselves, those who needed limited help from partners or relatives, those who needed help from 
home service and those who lived in elderly homes. The students decided that the people who lived in 
elderly homes were likely to provide valuable information about needs for increased wellbeing. Based 
on these efforts the students could decide that they should study people and define what people to be 
studied. Again, the students were encouraged to do more observations and talking in the elderly home.  
In this iteration, in a real-life elderly context, the students started to talk with the residents in elderly 
homes. The students concluded that it was rather difficult to find topics of conversations with the 
elderly people. “It seems to us as if the elderly talk a lot about the homes that they have left and of 
course miss a lot. They show photos and talk about it when given a chance”, the students told us. They 
asked the elderly about their needs and the answer was – we have it really nice here, we don’t need 
anything. Thereby, the students concluded that the elderly were satisfied and that this drawback in 
expressing needs made the task of Needfinding difficult. The students decided to place a ‘need box’ at 
a strategic place in the elderly home so that the residents and the staff could write down their needs, 
ideas or problems directly. “In this way,” the students said, “they do not need to keep them in mind 
until our next visit”. However, the ‘need box’ did not meet their expectations; they found only one 
idea in the box. “What are we going to do? Nothing really happens when we visit the elderly care 
home! The elderly just sit there in their wheelchairs waiting for… I don’t know what they are waiting 
for”. The students had talked with the staff about this matter, and they found that the staff had too 
little time to activate the elderly. Furthermore, the students had heard the staff telling stories, for 
example after a ‘sing and dance’ session an elderly man continued playing on his accordion during 
that evening. In the reflection of these visits and dialogues, the students started to focus on activity and 
stimulation to increase wellbeing for elderly people. They reframed wellbeing to encompass talking 
and thinking activities, and that each person should be treated as an individual. At first, the student 
team identified a number of needs and they stated that they would like to “cover as many of these 
needs as possible and fulfill each need as strongly as possible”. Over time, as they worked with the 
interpretation of their data, they decided to focus on keywords which were considered as representing 
identified needs of most importance – activity and stimulation from both a social and individual 
perspective. However, they still claimed that “hopefully we can include some of the other needs as 
well”.
Based on the keywords, the students started brainstorming sessions to visualize idea concepts, the 
context, the user and the problems. The students discussed ideas during one local brainstorming 
session (the US students visited the Swedish team) and during one distributed brainstorming session 
supported by video conferencing technology. The prototypes that were built were tested and evaluated 
with groups of elderly people. After the student project was finished, the students appreciated the 
project as a learning opportunity where they had developed capabilities to run need driven projects. 
Even though many of the needs actually remained tacit within the student teams, they evidently 
affected their product development.   

7 TOWARDS NEED DRIVEN PRODUCT DEVELOPMENT 
Archetypically, in product development, needs are interpreted and put together into requirements 
specifications by the sales and marketing functions. In this way, designers commonly do not interact 
directly with potential customers and do not take part in the interpretation of customer needs. Having 
this mode of operation, it is likely that designers do not have an understanding of the users’ 
environment and points of view when the design process starts. Despite this, such understanding is 
emphasized as an initial step in integrated product development processes.
In Figure 3, starting from the left side, the marketing function is responsible for performing market 
research activities to gather the voice of the customer and translate it into needs and/or image 
statements and further into a requirement specification. The design function, right side in Figure 3, 
translates requirements into product specification. Handling needs in this way can be described as an 
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over-the-wall approach to needs. The ‘wall’ prevents designers to gain an understanding of people and 
their needs. The ‘wall’ might consist of organizational issues, e.g., the company structure can prevent 
boundary crossing collaboration. Or, the ‘wall’ might consist of cultural issues, such as when 
designers might prefer to focus on physical objects, or when designers prefer dealing with measurable 
aspects of both user and product behaviour. As we have noticed in the FEE project, the students felt 
more comfortable improving on already existing things and they applied a quantitative approach when 
they would like to focus on as many needs as possible and fulfil them as strongly as possible.  

Figure 3. Interpretations of needs based on a traditional market research. 

The customer-centric strand criticizes a product-centric view, since the latter view results in diverging 
perspectives affecting the product definition [2]. In Figure 2 (previous in section 5), the two views are 
represented. In a product-centric view the product is in the middle and in a customer-centric view the 
customer is in the middle. This customer focus is proposed to lead to a unified view and give the 
whole company a customer point of view. However, it can be argued that a unified customer view also 
might lead to fuzzy product definition since who the customer is is not a straightforward matter. 
Furthermore, customers might not be those who actually use the product [13]. In the FEE project, the 
users are elderly people and any people that interact with them on a daily basis, e.g., relatives, visitors, 
care givers. The customer in this case was the County Council who, it turned out does not have a 
direct contact with the product. However, this understanding was not available before the 
Needfinding/design process started.
Dealing with innovations, as in the student project, means that designers do not know the product 
beforehand, nor can they predict who the user/s and/or the customer/s are. These aspects have to co-
evolve iteratively in the design process. Thus, neither a product-centric view, nor a customer-centric 
view does adequately support that co-evolution.  

Figure 4. Need driven product development 
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An interest in people, their activities, their goals and their context, i.e., a focus on needs, seems useful 
to find opportunities for new products and innovations. A focus on needs to drive the product 
development process for innovations is suggested in Figure 4. Starting from the left, designers and, for 
example, marketing people apply a Needfinding approach to frame and prepare the project. By direct 
interaction in the area of concern, the people to be studied are identified (‘Needers’ in Figure 4). 
Needfinding activities, i.e., observations, ‘interviews’, are performed in quick iterations. Firstly, needs 
are identified and translated into need statements which in turn, frame and prepare the project [5]. The 
potential users and finally, the customers co-evolve in these participative and iterative activities, too.  
The involvement of designers in these activities makes it possible to visualize idea concepts and users, 
since potential users become ‘alive’ and understandable in relation to the evolving new concept. 
Furthermore, a unified view of the product is likely to occur due to a collaborative effort in identifying 
needs and visualizing idea concepts. The efficiency of such a process is dependent on the designers’ 
training and experiences in qualitative Needfinding activities, as well as being confident in the 
flexibility of the process. Designers and engineers can be trained to deal with needs in fuzzy front end 
activities, where the aim is to keep as much fuzziness as needed for the creative process to support the 
design of innovative products. Innovation opportunities might be discovered by designers being 
‘purposefully fuzzy’, that is, having capabilities to avoid delimiting the design space and exploiting 
innovation opportunities grounded in peoples needs.  
The middle section in Figure 4 represents a product realization process focusing on needs identified by 
applying Needfinding. On the right, the identified users and customers are involved in testing and 
evaluation of the product to improve it according to stated requirements. In this way, the product 
development process is framed by a Needfinding approach and can be seen as need driven.  

8  CONCLUDING REMARK 
In this paper, practical activities of Needfinding – an intertwined approach to identify needs and to 
visualize idea concepts in early design – are described and discussed. This is done to gain insights into 
what are currently perceived as fuzzy front end activities in team-based product innovation. Aiming 
for innovations, a limitation for applying a customer-centric view is that it is not possible to identify 
who the customer is at a planning stage before product development starts. Trying to do so, the design 
team is forced to make vital decisions on the basis of an insufficient understanding of people’s needs. 
In innovative projects, through the application of a Needfinding approach, Needers – those people who 
experience a lack of a solution to their problematic situation and thereby, ‘own’ the need – can be 
identified. Also, customers and/or users can be identified and the solution can be further detailed in 
compliance with the identified and thoroughly analysed needs. A need driven product development 
process is likely to support the co-evolvement of these issues in early phases of innovative projects. 

9  FURTHER RESEARCH 
Our study contributes in general to a customer-centric view, but in particular to a need driven product 
development process where Needfinding activities make the design team truly committed to needs and 
give needs high fidelity throughout the whole process. However, in our study we have found that some 
needs remained tacit within the design team. So, the transition of needs into product development 
activities still has to be further investigated. For example, how can identified needs (in this case only 
key words) be transferred to those who did not participate in the Needfinding activities?
From an engineering point of view, a process is preferably systematic. The IDEO process is perceived 
by them as an organized effort, but as they admit, it seems chaotic [9]. On one hand, being too 
organized can prevent innovation. On the other hand, being too flexible might increase confusion and 
disagreement. Further research is suggested concerning how designers apply creativity and deal with 
ambiguity in formal and systematic processes in their daily work. 
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1. Introduction 
A basic principle for Needfinding [Faste, 1987; Patnaik & Becker, 1999] is that designers and 
engineers should interact directly with users to get direct insights into the user domain. Needfinding is 
not a new phenomena, it is almost forty years ago since the process was adopted at Stanford 
Universtiy’s product design progam [Patnaik & Becker, 1999]. As the name, Need-finding, implies, 
this is an intertwined approach to find needs which are not readlily articulated by users.  
The application of a Needfinding process offers qualitative methods to make those needs visible early 
on in product development. In fact, the process has become more interesting during recent time, since 
qualitative methods have gained more acceptance outside the academic realm [ibid.].The word 
qualitative indicates that what are sought for are qualities such as people’s experiences, what they 
perceive or interpret into a situation [Miles & Huberman, 1994; Patton, 2002]. Such data is 
contextually dependent, i.e., it must be generated in the context in which the phenomena occur. 
Besides context, people’s activities, behaviours and goals are important to observe and learn from.  
The objectives, for applying Needfinding, are to make the identification of needs and design a 
seamless effort, as well as an interest to identify opportunities to innovations. Needs last longer than 
any solution [Patnaik & Becker, 1999], since they are grounded in people’s activities. The solution 
and product that might meet such needs change over time. One example is how to store computer data, 
the products which satisfy the need has changed from, e.g., punch cards, magnetic tape, floppy discs 
[ibid.] to USB-flash memories.  
A guiding methodology in Needfinding is a flexible process, which is adapted to the task at hand 
[Kelley, 2001]. Such a process is conveyed in a few basic steps and, builds on a ‘philosophy’ which 
permeates all activities in order to adapt the process according to the project. Therefore, the designers 
ability to rely on such a process depend on familiarity with an number of methods for observations and 
interviews, as well as an aptitude for socio-technical skills.
Hence, the purpose in this paper is to present and reflect on methods used in a running development 
project to identify needs in a product development project. This is done to contribute to the 
advancement of a need driven product development process.   
The disposition of this paper is as follows. First, our approach in studying the need identification 
activities is presented. Second, a theoretical frame for need identification and design is presented, i.e., 
Needfinding [Patnaik & Becker, 1999]. Third, the practice of finding needs is outlined and discussed.

2. The area of interest and research approach 
The study presented here is part of a European Union (EU) funded project called NeedInn (stands for 
Needs and Innovations) [Larsson & Larsson, 2007]. A main objective for the NeedInn project is to 
contribute to need oriented product development processes within e-health. Those who benefits from 
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the project are care givers, care takers and solution providers. The motivation for the project is the 
recognition of the potential benefits of a need driven process. Though, methods to identify and 
communicate needs into products development aimed for healthcare were perceived as missing.  
The NeedInn project has run for 30 months. In general, background and empirical data for the study 
presented in this paper has been generated during the daily work of need identification activities 
within the NeedInn project. Observations (e.g., shadowing), participative observations and interviews 
have been performed. The context for the data generation has been participation in staff meetings, 
everyday work, scheduled focus groups and workshops. In general, principles for contextual inquiry 
[Holtzblatt & Jones, 1991], has been applied. In short, these are, context is important, the users are 
recognized as experts of their work situation and the interviewer/observer should be aware of focusing 
a combination of assumptions, beliefs and concerns of a particular situation [ibid.]. 
The form of data generated by participation in the healthcare activities is mainly qualitative, e.g., an 
interpretation of something in the context where it occurs. Qualitative data are aimed at producing a 
‘rich’ and ‘contextual’ understanding of experiences, rather than scientifically verifiable results. The 
justification for such an approach is that it may provide a rich understanding of rationale in a way that 
would otherwise be impossible using conventional methods. This is a description of the methodology 
for a need-based approach; however, the focus on qualitative data is also applicable for the generation 
of empirical data for this study.  
In particular, empirical data for this study has been generated in two workshops and in follow-up 
interviews with the development company, the designers and the project team leaders.  

3. Needfinding 
Besides looking for needs, a main principle is to make the identification of needs and design 
‘seamless’, meaning that the Needfinder (e.g., a multidisciplinary team of Needfinders) is involved in 
both studying people and conceptualising new products [Patnaik & Becker, 1999]. Looking beyond 
the immediately solvable problem is suggested, since the problems which are not currently solvable 
can be fixed in the future. Therefore, it is useful to make the findings tangible and prescriptive. 
Furhter, the findings are better understood when supplemented with drawings, photos, audio 
recordings and/or video [10]. Behavioural mapping, where the Needfinder spends two or three days 
within a space and taking photos of people, and camera journals, where users are asked to keep visual 
diaries of activities are two examples of methods that generates photos of situations in which needs 
can be identified [Kelley, 2001]. It is recommended to go through many quick passes to study people, 
rather tan one long effort. Doing so, design work is allowed to procede in parallel with the 
Needfinding activities [Patnaik & Becker, 1999].  
The principles of Needfinding are manifested in a four-stage process for studying people [ibid.]: 

1. frame & prepare, involves decisions about, e.g., the scope or coverage of the project, the goal 
of the study and the definition of the people to be studied, 

2. watch & record, include observations and documentation, 
3. ask & record, include interviews, or simply asking questions, and documentation, 
4. interpret & reframe, activities to interpret and analyze data to identify needs, which in turn, 

reframe the project scope or coverage. 

The importance to use a combined effort of observations and interviews is because observing people 
alone cannot convey everything, asking people adds information. These stages should be reframed and 
repeated to provide an increasing level of focus and detail [ibid.], such iterations should be series of 
quick iterations rather than a long effort [Kelley, 2001].  
An interest in really understand the user and the constraints the user perceives, the application of a 
variety of techniques, the presence in a real-life situation and visualisation are basic principles for 
need-based approaches [ibid.].  



3

4. A practical view 
The application area for the NeedInn project is elderly care, thus studies has been performed, for 
instance, at elderly-care homes, home-care services, physiotherapists, general practitioners and local 
authorities responsible for those services. One person has been engaged as both a project leader and, 
initially, as the main Needfinder. After performing shadowing, observations and interviews a number 
of interesting need areas were found. One of these areas was expressed by the nurses in terms of a 
perceived problematic situation of sharing everyday information related to the care of the elderly. 
Therefore, to gain insight into the identified problematic situation, a focus on such information was 
framed in order to perform an iteration of observations and interviews.
Information about the elderlys daily situation was written down by hand in a case sheet. This 
information was mainly concerning the medical state. Information that had to do with the wellbeing of 
the elderly, but with little medical relevance is in general not documented. Thereby, not easily 
available. However, this information is of substantial value particularly for the care givers, i.e., nurses, 
but, also for relatives. Relatives find this information important because it tells them something about 
the wellbeing of their elderly relative. This information cannot always be provided by the elderly 
themselves due to, for instance, poor memory or difficulties to communicate. The relatives become 
dependent on the nurses’ observations and time to tell them something about the elderly person’s day.  
A staff information meeting is held every day between shifts to exchange information about these 
issues, e.g., if a care taker has been unusually worried during the night or if somebody is unusually 
talkative, thus needs special care additional to medical treatment. These staff meetings last up to one 
hour, time that the nurses perceive valuable to spend giving care instead. Information from these 
meetings was sometimes written down; these notes were found as difficult to read.  
Coming back after a time off or holidays, the nurses have limited possibilities to catch up information. 
Further, to provide information for substitutes was found time consuming, but also difficult. This was 
because the nurses said that they have to rely on their memory. Some written documentation were 
stored in binders it was, according to the nurses, difficult to find specific information in those binders.  
Framed by the theme information, this iteration yielded a list of need statements: 
• Everything at the same place  
• Readily available and easily accessible  
• Indications of new information 
• Brief up to date information 
• Catch-up information  
Besides a need statement list, the Needfinding activities yielded identification of key persons to invite 
into a series of workshops. The goal for the workshops, was to make a number of quick iterations to 
identify and refine needs and to find solutions to the identified problematic situation. In the 
workshops, the key persons from elderly care were; nurses and management.  

4.1 Workshop I 
In this workshop, the information sharing problem area was in focus. The the workshop mode was set 
to a fantasy phase, inspired by future workshops [Kensing & Madsen, 1991]. The users were 
encouraged to have ‘if everything is possible …’ in mind. In relation to the need area of information 
sharing, a documentation system evolved as a solution space. Thus, an issue which was discussed in 
the workshop was how information was put into and extracted from documentation systems. It was 
found that technological devices was used, i.e., computers. However, a previously used paper card 
system was also discussed.  
After this workshop, a solution space became apparent and the needs became more visible. It was 
decided to assign a design team. Two designers were contacted by the project leader, these joined the 
project. Having two newcomers, it became important to set them up to speed with the insight already 
generated in the need identification activities. In an informal meeting, the design team discussed these 
issues, as well as the generated need statement list was discussed. Also, introducing the designers to 
the user context was utterly vital. Therefore, a second workshop was performed. 
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4.2 Workshop II 
The workshop started by introducing the two designers for the eldery care participants. The designers 
were assigned the task to present the results from the earlier performed need identification activities. 
This was done in order to evaluate if the findings were in line with the participants view of the 
problematic situations. In this way, they could comment and add thoughts which had been triggered 
since the first workshop. 
Thereafter, the second workshop was designed as a future workshop [Kensing & Madsen, 1991]. The 
basic principle to interact directly with people and/or users is prevalent in future workshops. That is, a 
future workshop should include people who will get in direct contact with the product that is going to 
be developed [ibid.].  
A future workshop runs in three phases. First, a critique phase, to highlight specific problems about 
the practice, ‘as-is’. This phase generates a view of things to change. Second, a fantasy phase takes 
place to imagine a number of ‘to-be’ scenarios. This phase turns the result from the critique phase into 
positive ideas and generates preferred changes. Third, an implementation phase sorts out what changes 
that are feasible and realistic [ibid.]. To get the most out of the workshop a clear topic or theme is 
recommended. The themes were set by the project leader, they were information, documentation and 
dissemination. The workshop generated rich and deep data about the chosen need area, its context and 
perceived constraints. The critique phase, rendered in a list of need statements, this time more focused 
towards a technological solution: 
• Not an additional device to carry around. 
• Enter information vocally and/or by other input devices. 
• Extract the information individually or in groups.   
• A portable, mobile, discrete, small, ergonomic device. 
• Compatible with clothes (pockets etc). 
• High security-level – confidential information. 
• An input-information-reminder. 
• Snooze functionality for the input-information-reminder. 
At this point, several quick iterations had been done. Firstly, iterations were done by the project leader 
in the initial observation and interview studies. Secondly, new iterations were done within the, so far, 
conducted workshops. Each iteration makes the design space converge towards possible solutions. The 
result from this workshop was discussed in the design team and rendered up into an idea for a solution 
based on verbal input. The decision for verbal input was made because it was in line with how the 
nurses actually did share information today. The project leader contacted a company specialized on 
speech technology to join the design team. Again, it became important to interact with potential users 
in their context. A third workshop was performed. This time the objective for the workshop was to 
create ideas and concepts for a product, therefore the third workshop can be referred to as a creative 
session.

4.3 Workshop III 
The themes for this creative workshop were decided by the design team as verbal information, 
documentation and audible dissemination.  
The workshop started with a word association exercise. Such an exercise is fairly comfortable to 
perform even for people not feeling at ease with creative methods, mainly to set the participants into a 
creative mode. Association exercises can be done in a number of ways, but in this workshop the 
participants was provided with post-it notes and pens. Every participant wrote down words which they 
associated to information sharing, the notes was posted on a whiteboard. This generated a map 
conveying issues related to the topic. After this, the participants could spend two votes (i.e., colored 
stickers), on what they perceived was the most important issue. The chosen issue was compiled and 
clustered into a new topic for a brainstorming session.  
The topic for the sessions was – documentation support. The participants were reminded of the rules, 
no judgment, build on the ideas of others, aim for as many ideas as possible and there are no stupid 
ideas. To support the brainstorming session the participants were encouraged to make sketches and 
write down the ideas, these were posted on the wall. The participants were told to explain their ideas to 
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the group when they posted it on the wall. 73 ideas came up, and these were clustered into categories. 
The categories were functionality, interaction, interface, dissemination, organization and artefacts.  
The participants were asked to make a quick and dirty screening of the categories, to find issues they 
thought of as essential and useful. This was discussed in terms of how they fitted into the daily work at 
the elderly care home. The issues to not have an additional device and that the device should fit into 
pockets on the work uniforms were emphasized by the participants. 

4.4 A Dictaphone device 
Based on the identified needs and the activities in the third workshop the concept for a Dictaphone 
device emerged. The contacted company could provide voice recognition software as a basis.  
In general, such software is usually installed on a computer or a laptop. At first, this was also the idea. 
However, the software was integrated into a cell phone based on the need statements ‘not an 
additional device to carry around’ and ‘fit into pockets’. A cell phone is part of the nurses’ daily work 
equipment, and had the functionality needed.  
At the beginning of a shift, the nurse is prompted by the software to log on to the system. This is also 
an identification tag for who is entering what information, as well as bringing up the relevant 
information. Relevant information is based on at what department the nurse will work in that shift, but 
also bringing up relevant information for that nurse. The latter is based on when the nurse was latest 
logged on. As logged on in the system, both input of new information and checking up stored 
information is possible. When a nurse want to input information into the system, the cell phone is 
picked up from the pocket and the nurse can speak directly into the phone. The information is 
transferred to a central server, and then indexed and stored. The Dictaphone device allows users to 
make verbal information input, and the software translate the input into written texts, if desired.

5. A need driven process 
The task in need identification activities is to make needs visible and possible to communicate within a 
design team. It is our experience that need statements does not convey the need in terms of the chosen 
words. For example, ‘Everything at the same place’ might be, when interpreting the words literary, a 
solution. By putting the statement into a context needs can be discerned; nurses running into all staff 
rooms in an elderly home looking in binders searching for a particular document, getting more and 
more stressed and feeling uncomfortable with not spending time providing good care as they are 
trained and hired to do, ending up scribbling down information on a note.  
On one hand, to be manageable in a product development process, an expression has to be decided 
upon. On the other hand, this makes it difficult to communicate the need statements to others. 
Therefore, participation and interaction in either need interpretation discussions or direct interaction 
with users is necessary.  
In common, need identification activities, as described here, is not used of product development 
companies, it can be discussed that a lack of understanding for methods generating data about qualities 
contributes to that. As a designer a weight, a size or a degree of something are important 
measurements to initialise problem-solving activities. However, need identification is not a problem-
solving activity, rather an exploration driven by curiosity and an interest for human activities, as well 
as their worldviews, goals, efforts and means. An invaluable tool is questions like: Why? What? 
When? Who? With whom?  
Paradoxically, a search for new solutions to existing problematic situations is a part of need 
identification activities, yet emphasising look for needs, not solutions [Patnaik & Becker, 1999].  The 
two activities of Needfinding, i.e. identifying needs and finding solutions, became apparent in the need 
identification activities in this project. One track focuses on the identifying activities and is performed 
in the potential users’ context, the other track focuses on finding solutions and these activities are 
performed away from the users’ context, see Figure 1.  
Due to a focus on qualitative data, interpretation and categorization occurs along the way when doing 
observations and interviews. That is, a number of iterations are done during these activities in the user 
context. Each providing a base for decisions on the next step, as well as providing insights into new 
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potential users and new contexts. Interpretation and categorization is done away from the user context, 
i.e., when the generated material is processed and communicated within the design team. This can be 
done by discuss the material in relation to a context, as in the example above with ‘Everything at the 
same place’. The work with the generated material makes the findings clear; see Figure 1, the Finding 
box upper right corner. 

Figure 1. An overview of the duality in Needfinding. 

There is a zigzagged shaded line in the middle of Figure 1; this is representing an interface between 
these two kinds of activities. The Assessing box in the middle represent that need statements and need 
areas has to be grounded in the user context, but also communicated in a design situation away from 
the user context. 
The principle to make the identification activities and design ‘seamless’ [Patnaik & Becker, 1999], 
makes it difficult to draw an exact boundary between what is done in the user context and away from 
it. Still, solutions have to be suppressed and not exposed in the user context until a number of 
iterations have been done. 
Of course, there is a client for product development projects. The NeedInn project also had a client 
having a particular interest, i.e., e-health, which frames the need identification activities towards 
information and communication based products. Though, if the aim is new products, it is important to 
not introduce a solution or trying to solve the problematic situation until it is fully understood. If so, 
no difficult-to-articulate needs can be found, rather requirements which can be expressed in relation to 
the suggested solution. For example, in this project the speech technology company was engaged 
when a need area had been decided on after workshop II. In this case and due to limitations in time, 
one company was engaged, but it could have been possible to engage several companies which could 
have suggested different solutions on the same problem. In turn, such joint effort might lead to truly 
innovative products. 
It is important to frame and reframe [Patnaik & Becker, 1999] the need identification activities until a 
satisfying focus for the development tasks can be decided on. In this project, these frame and reframe 
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activities was done after each workshop. Feedback to the users and into the user context is important 
to keep needs in focus. After each iteration, the needs and solutions become more and more focused 
towards a product. Thus, it can be argued that it might also be a horizontal interface in Figure 1, below 
the Assessing box in the middle. It is also our experience that a traditional approach to product 
development becomes a primary process in the latter part of a project. In order to reach a need driven 
product development process ‘needs’ still has to be prevalent in the process. For example, trade-offs 
have to be based on what has been found in the need identification activities and potential users should 
be given opportunities to evaluate the product, e.g., in similarities to a participative design approach. 
Access to key persons, i.e., those who are thought of as directly affected by the potential product, is an 
issue which is important. Further, it is important that the person/s being observed or interviewed really 
feels like they are providing valuable input. The interviewer must have an honest interest in what the 
users are doing and being truly interested to learn something from them. The Needfinding team should 
not provide a solution before been engaged with the users and have gained an understanding about 
their situation. When you, as a skilled problem-solver, think that you have the right solution on 
another person’s problematic situation, it is easy to say; “-this is not a problem, you just… “, and 
suggest a solution. Doing so spoils further identification of needs. From this point of view, it might be 
possible to argue that a Needfinder is a role which facilitates people, e.g., social scientists, marketing 
people, designers and engineers, to engage in need identification activities based on their core 
competencies. A need identifying facilitative role can coordinate competencies in a multidisciplinary 
team towards identifying and communicating needs, and not to propose solutions. This role seems to 
be separated from the role of a project leader, since one main task for the Needfinder is to direct 
communication in the team to focus on needs areas and needs statements.  
Traditionally, in product development ambiguity has to be minimized as early as possible. This is not 
the case when performing need identification activities; instead there is an intrinsic value in diversity. 
The objective is to increase the design space and open up for innovation opportunities. Thus, it can be 
argued that a need-based approach is particularly useful for innovative or new product development. 
But, it is also useful for improvement of existing products, since it provide insight into what 
improvements that are required by the users and, probing for needs gives an rationale for those 
requirements.  
The involvement of designers and other staff from product development companies makes it possible 
to visualize idea concepts and needs, since the potential users become ‘alive’ and understandable in a 
need-based approach. Furthermore, a unified view of what to develop is likely to occur due to a 
collaborative effort in identifying needs and visualizing idea concepts. In design a shared view and 
understanding of what to develop is important. A need-based approach provides such a shared view, 
since all ideas, solutions, concepts etc are connected to needs. This shared view is built by interaction 
with potential users, thus the potential for the product to be accepted and wanted before launch might 
increase. In turn, reach the market faster. 

6. Concluding remark 
In this paper, practical activities of need identification activities - an intertwined approach to 
identifying needs and to visualizing idea concepts – are the focus. These have been described based on 
an e-health project, where a Dictaphone device has been developed. This is done to contribute to a 
need driven product development process. The presented methods are strongly depending on a 
familiarity with managing qualitative data. A need-based approach can, due to practically dealing with 
identifying needs and finding solutions, provide designers with insights into such methods. In the case 
presented in this paper, the product development process was driven by user needs, showing 
possibilities for implementation of a need-based approach into product development. One benefit that 
has been identified is that probing into needs provide a rational for requirements, i.e., those statements 
that users express. Another benefit of the study is indication of the role of a Needfinder as important to 
facilitate the communication of needs within the design team.  
Need identification activities make the design team truly committed to needs and give needs high 
fidelity throughout the whole process. However, in our study we have experienced that need 
statements are difficult to express. Thus, studies on how to compile need statements into same level of 
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abstraction has started. Further research concerning the use of creative methods in workshops, to 
encourage users to participate in need identification activities seems interesting. 
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and for which we have no 
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