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Abstract
Companies are increasingly trying to improve their operative advantages to their compe-
tition by involving more customers in their development work. In Business to business
situation creating and maintaining customer relationships ca be a crucial differentiation
that leads to long profitable partnerships.

This thesis examines customer involvement in idea development steps as a case study for
a global technology company. The results include current working models as well as prac-
tical suggestions to improve customer involvement in development work. The research
was done by conducting thematic interviews in the company, as well as with few custom-
ers of the company.  Current working methods indicate a change in customer involvement
and reveal needs for future development and research.

The studied company had noticed a trend in customer involvement in their field of work
and were interested in utilizing customers more in their development work. Knowing the
current status is important for the start of developing better methods and ways of work-
ing. Involving customers in development work requires changes in culture, mindset and
concrete working methods. The customers' role changes into co-operate partner. Behav-
ioral changes from the customer will help with concern by the company in this new model
of working. True partnership requires mutual commitment.

Identifying the current ways of working was the starting point for the thesis. The analysis
of these ways of working enabled discovery of the needs for better implementation and
concerns of involving the customer in development work. The research data was gathered
by semi-structured interviews inside the case company and three of their customers. The
literature review goes through a few existing models of product development processes
and customer involvement methods. This review creates an academical background that
frames analysis and practical suggestions.

As a result, five steps with distinct customer involvement were identified, and practical
suggestions are given based on the findings. Practical suggestions provide help for specific
needs as well as a general guide for customer involvement in development work. To im-
prove and increase customer involvement, the next step is to follow the current work with
more support and focus. For research, the next step should be an examination of identi-
fied customer involvement steps in more detail by following ongoing projects.

Keywords customer involvement, customer interaction, product development, idea de-
velopment, innovation path, development process
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Tiivistelmä
Yritykset yrittävät kasvavassa määrin parantaa toimintaansa ja etuaan kilpailijoihin näh-
den lisäämällä asiakasosallistumista kehitystyössään. Business to business puolella asia-
kassuhteiden luominen ja ylläpitäminen voi olla ratkaiseva eroavaisuus, joka johtaa pit-
kiin ja tuottoisiin kumppanuuksiin.

Tässä diplomityössä tarkastellaan asiakasosallistumista idean kehitysvaiheissa tapaustut-
kimuksena globaalissa teknologiayrityksessä. Tulokset sisältävät nykyiset toimintamallit
sekä käytännön ehdotuksia parantamaan asiakasosallistumista kehitystyössä. Tutkimus
toteutettiin teemallisilla haastatteluilla kohdeyrityksessä sekä heidän muutamalla asiak-
kaalla. Nykyiset toimintametodit indikoivat muutosta asiakasosallistumisessa ja paljasta-
vat tarpeita tulevaisuuden kehitykseen sekä tutkimukseen.

Kohdeyritys oli huomannut alalla trendin asiakasosallistumisessa, ja ovat halukkaita li-
säämään asiakkaiden yhteistyötä kehitystyössä. Nykytilanteen tunteminen luo tärkeän
pohjan kehittämään parempia metodeja ja työtapoja. Asiakkaiden sisällyttäminen kehi-
tystyöhön vaatii muutosta kulttuurissa, ajattelutavassa, ja konkreettisissa työtavoissa.
Asiakkaan rooli muuttuu yhteistyö partneriksi. Asiakas voi helpottaa uutta yhteistyötä
omalla toiminnallaan. Yhteistyö vaatii molemminpuolista sitoutumista.

Nykyisten toimintatapojen identifiointi toimi lähtökohtana tälle diplomityölle. Näiden
työtapojen analysointi mahdollisti asiakasosallistumisen paremman implementaation
tarpeiden ja huolien kartoittamisen. Tutkimus data kerättiin puolistrukturoiduilla haas-
tatteluilla yrityksen sisällä, sekä kolmella heidän asiakkaallaan. Kirjallisuus käy läpi muu-
taman mallin tuotekehitys prosessista, sekä asiakasosallistumismetodeja.  Tarkastelu luo
akateemisen pohjan, joka rajaa analyysiä sekä käytännön suosituksia.

Tuloksina löydettiin viisi erillistä asiakasosallistumisen vaihetta, joihin käytännön suosi-
tukset pohjautuvat. Käytännön suositukset antavat apua spesifisiin tarpeisiin, sekä toimi-
vat yleisenä ohjeena asiakasosallistumiseen kehitystyössä. Asiakasosallistumisen lisää-
miseksi ja parantamiseksi seuraava askel olisi seurata ja tukea nykyisiä toimintatapoja.
Seuraavan tutkimuksen tulisi tarkastella tunnistettuja asiakasosallistumisen vaiheita yk-
sityiskohtaisemmin, seuraamalla meneillään olevia projekteja.

Avainsanat asiakas osallistuminen, asiakas interaktio, tuotekehitys, idean kehitys, in-
novaatiopolku, kehitysprosessi
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Preface
Finding product development studies at Aalto Design Factory was the first time I truly
was excited about studying and enjoyed learning beyond just one course here or there. I
had always been interested in solving problems and dreaming about the future of better
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analytical structure that can benefit from inputs from every experience in broad scope
and spark inspiration in others. Thus, writing a thesis about anything else than product
development work, was no option.

After spending time at Aalto University, I started to get a glimpse of the
academic side of product development. There was also more practical learning by doing
than before, although it still felt a bit off from the real-world experience. Hearing com-
ments from alumni about current practices in different companies made me wonder:
“How product development differs in academia and in real working life?”.

I want to thank my supervisor Tua Björklund for providing an example and helping from
start to finish with my thesis. Same thank-yous are shown to my advisors Senni Kirja-
vainen and Matti Luukkonen, that without their support and positivity the thesis would be
significantly different. From setting up interviews, clarifying my thoughts and actually
interviewing with me, your concrete help is still much appreciated.

Warmest thanks also to The Company for providing the possibility to per-
form such research at their product development and everyone in it, to Aalto University,
and to the whole community of Aalto Design Factory.

” Remember kids, the difference between science and screwing around is writing it
down.” -Adam Savage

Espoo 25.11.2019

-  Simo Lahdenne
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1 Introduction

Product development is a field that creates the future. Creating something new is part of
human history (Terzi et al. 2010). By creating tools and improving old solutions, humans
have had a natural interest to design solutions to fit their needs (Cross 2005). It comes natu-
rally for all of us, everyone has their own way of working, their own process. The process
of inventing and developing can be taught as various activities in different stages (Fixson
2009), and research show how there are key element in product development that separate
new product winners from losers (Kahn 2005). Teaching of development work is also mov-
ing from traditional classroom teaching towards more collaborative and explorative style
(Fixson 2009). Still less than half of ideas that are generated in companies for new product
development come without specific prompting or with an informal process (Barczak et al.
2009). This juxtaposition between natural habit and well defined planned taught method
creates the starting point for this study. Finding out how development work is done can show
evidence if people tend to go with their feeling or follow the proposed process.

Customer centric design is on the rise (Kahn 2005), as more companies are actively involv-
ing customer in their NPD process (Cui and Wu 2016, Hoyer et al. 2010). As teaching de-
velopment work has shifted from a single field into multidisciplinary (Fixson 2009). As even
in academical institutions, such as in Aalto University, engineers are taught to have a cus-
tomer-centric mindset while they are doing engineering design, it shows how important cus-
tomer is seen in the development world. Research in customer-based product development
is in quite early phases and in the year 2000 it was evident that business practices had a
shortage of customer involvement in early stages (Gruner and Homburg 2000).

Previous research has stated that customer involvement is not fully understood, and
further research is needed (Hoyer et al. 2010; Cui and Wu 2015), and even the results of new
product development, NPD, having customer involvement have not been conclusive (Cui
and Wu 2015). This shows that there are variables that are not understood and studied. La
Rocca et al. (2016) looked at how customer involvement is presented in the B2B context.
However, they looked only at one company that was mid-sized, and they recommended to
perform a similar study on a large size company as well as a small one. This thesis will look
into a large corporation and will cover one angle more to this undiscovered field. It will also
create another case study on real-life examples that can be compared to literature, teaching,
and previous research.

Having greater knowledge on current practices provides an opportunity to generate
models and tools to implement new ways of working with the customers. The new infor-
mation points out concrete situations and working models that can be targeted with future
research or with actions to improve the current processes.

1.1 Research questions and scope of the study

Commonly it is thought that innovation process follows orderly periodic sequence of steps
or stages (Cheng and Van de Ven 1996). For example, first, there is an idea then you refine
it, try to figure out all the problems and kinks it might have. Next, you go and test it make
the final polishes and put it on the market shelves with a big marketing campaign. This is
also how many companies carry out their product development, in a rigid and linear way
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(Kahn 2005). Many previous theories especially some years ago were suggesting these kinds
of models to help people to do innovation and idea development. These theories included
the so-called waterfall system, or road to success or linear paths with stages and gates
(Cooper 1990: Ulrich and Eppinger 2003). However, many have noticed that innovation
process seems to involve random sequence of event (Cheng and Van de Ven 1996) There
are always anticipated problems and changes for the needs of the product and things are not
simple at all (Van de Ven 1999). With research doing more and more studies and developing
methods such as design thinking and much more, the tools and working ways are better
equipped to tackle the randomness of development.

When looking at this from a perspective of a big global company that has many
different groups working with many products gives an excellent point to start to look this
and see how in real life the innovation work is done. Even though there are an official process
and guideline, a path, how the idea development should go, it is natural that smaller groups
will develop their own ways of working and there will be most likely even big differences
between the cultures of different countries and different types of products. Many times, this
process is not well-known or understood and it can seem poorly defined for the people who
are actually used it.

Ulrich and Eppinger (2003) have identified five reasons why a well-defined
development process is useful. These five are: Quality assurance, Coordination, Planning,
Management, and Improvement. Having a clear process ensures that the development team
will take the steps that are needed to make sure that the developed product will meet the
standards. For example, that proper testing or customer segment research has been done.
This is easy to check in a list if the process is clear. Planning and coordination are simpler if
it is known what is expected and what steps should be done. Good process works as a master
plan on how to do a more detailed plan and how to distribute jobs to the team. For R&D
management, the well-defined process helps to assess the performance of the teams and
makes it easy to compare real development cases with the process to see what areas of the
process are lacking or need for improvement. If the company wants to improve its processes
there first need to be a process so it can be studied, and the identified opportunities can be
tested for improvement. (Ulrich and Eppinger 2003, Van de Ven 1999)

As companies move closer to customer-centric in their products as well as in
their methods (Hoyer et al. 2010), it creates an interesting angle to look at how it is utilized
in realistic normal work in product development. The rise of design thinking (Dorst 2011)
and companies moving from product to more into more of a service field (Fixson 2009)
definitely creates needs for a change of the internal processes (Ulaga and Kondis 2013).
Some of the customer perspectives of new methods and goals of products have always been
in the process and some come as a natural change. This is why it is good to see how custom-
ers are involved in the current development work. Doing research on that topic will also
reveal how customer involvement is perceived by the people who are working in develop-
ment or related to it. A closer look also gives an opportunity to see what features support
such involvement, hinder it and what defines it. For practical use the interesting point is what
are the benefits of such acts. This can be achieved by categorizing and concepting current
patterns of interactions (La Rocca et al. 2016).
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2 Literature review

The literature review consists of two different sets. The first one is looking into the research
on customer involvement and co-operation in development work. The second one is focused
on the development process, or paths that are followed in this study. In this second set there
is a deeper look into few relevant activities for the results and analysis. In this thesis, the
term customer covers all people who are involved with the product after sales. They can be
users, buyers, maintenance or other experts who are employed by the company who bought
the product. All of these roles will be looked just as a collective customer with no more
detailed separation. This is because there was not enough separation between different cus-
tomers mentioned in the analyzed interviews. The customer was mostly stated as a customer
with no specific role or position. To understand how customer interaction can be achieved,
one must understand the proper path and what are the steps in it. Once the crucial steps are
understood we can look at different ways how the customer can be involved and what are
the benefits and drawbacks of such acts.  This gives us the chance to make an in-depth anal-
ysis of the gathered data. In this section, we will also look at how user-centric methods are
changing industries as well as what are the effects of customer involvement for development
work.

2.1 Customer involvement

Often a key reason for new product failure is the inability to adequately assess and fulfill
consumer needs (Ogawa and Piller 2006). This means methods to work with a customer have
a huge role in modern development work. In the year 2000, it was evident that business
practices had a shortage of customer involvement in the early stages (Gruner and Homburg
2000). Traditionally customers have been only sources of information and used through tra-
ditional market research, however new approaches enable customers to participate in NPD
together with employees (Fang 2008), or as fully independent creators for a company.  This
means currently customers can be labeled into three categories that they work with or in the
NPD process. These are: as an information source, where customers are only source of data
and resource that the design is based on. Customers can be co-developers, where they can
react, select and even suggest changes in design or solutions, and actively work closely with
the design team as co-developers (Kaulio 1998). And lastly, customers can be innovators
without working with the company. Common examples of this kind of activity are hacka-
thons, where a task is given for people to solve, and they provide their solutions at the end
of the event. Defining customer involvement in patters allows systematic analysis on the
subject and outcomes of such development process (LaRocca 2016).

Working with a customer can be challenging. The patterns found in NPD with
customer involvement seem fluid and fuzzy and it does not follow the traditional stages like
idea generation, idea screening or testing. There might be moments of stability, but the in-
teractions are constantly evolving. This means the company needs to be able to work iterative
and be flexible (LaRocca 2016). As customer involvement changes the roles of the customer
into co-creators, the design of the organization of the company gets influenced by these ac-
tions (Cui and Wu 20015). As the process is more fluid it means that the organization needs
to play together without the lines between different functions or roles. The roles of the people
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involved might get redefined during the process and the organization needs to be prepared
for that. This might be hard for large companies with large organizations (LaRocca 2016).

Findings on the impact on product outcomes have not been inclusive (Cui and
Wu 2015). Some studies find that involving customers improves product outcomes and time
to market (e.g. Cooper and Edgett 2002, Fang 2008), while others show indication that it has
no effect or negative effect on the performance of NPD (e.g., Noordhof et al. 2011, Gruner
and Homburg 2000). This inconsistency indicates that the research of customer involvement
has many aspects that are not well understood (Hoyer et al. 2010, Cui and Wu 2015). It has
been found that customer involvement in certain stages gives a positive impact on the suc-
cess, although in others this is not the case. Interacting with the customer in the early and
late stages seems to have a positive effect, while in the middle customer connection should
be maintained to get easier access in the later stages (Gruner and Homburg 2000). The char-
acteristics of the customer have also a significant effect on the success of the new product.
Customers who are financially attractive or who show lead user characteristics have been
shown to increase product success, while technically attractive customers do not promote
product success (Gruner and Homburg 2000). The company and the customer both need to
have an open mind with a mutual commitment since many of the outcomes cannot be antic-
ipated (LaRocca 2016). This means the relationship with the customer needs to be strong.
Working with a smart customer the company can reduce risks, and the relationship should
be quite formalized, otherwise, innovation will decrease. To increase formalization company
can set timetables, have regular meetings and sharing and using information in the relation-
ship (Noordhof et al. 2011). Having close and long relationships with knowledgeable cus-
tomers increases innovation in a B2B setting. Thus, it is important to know how many of the
customer interaction benefits emerge over time (Noordhof et al. 2011). In the B2B setting,
knowledgeable customers also work the relationship with the company. They neutralize
company concerns and manage the perceptions of customer opportunism. It is common that
the supplier worries about the close relationship. Customers are also advised to understand
that certain actions can reduce knowledge overlap, which has been found to reduce supplier
innovation (Noordhof et al. 2011).

Next, we are going to have a closer look at all three ways of customer interaction in NPD.
Customer as an information source, customer as co-developer, and customer as an innovator.

2.1.1 Customer as an information source

Customer as an information source is the most common interaction, that has been used by
the industry the longest. Traditionally companies have used well-established marketing re-
search techniques in the early stages of NPD (Hoyer et al. 2010). However, these methods
don’t work in every situation, as they are not effective for identifying new markets and future
needs (Cui and Wu 2017). Many companies, that use a linear process for product develop-
ment, only gather user information in early stages and neglect gathering user information in
later in the process. This can lead to the point where at customer testing, customers indicate
the “this is not quite what we had in mind” as market research is often done too late, only as
an after-the-fact check (Kahn 2005). Gathering of the information should be done accord-
ingly during the whole process. At least in new service design, user input seems to be most
important at idea generation, service design, and service testing and pilot run stages (Alam
2002).  Best performers in NPD have been testing their product ideas with customers to get



12

their insights even before the development starts, as it is much cheaper to test and learn
before development, rather than doing changes after the process if testing has been left at the
end (Kahn 2005).

There are many methods of getting information from the customer. information
can be obtained by interviews, site visits, team meetings, idea generation sessions, user ob-
servation, and feedback, phones, emails, focus groups, and interaction at management re-
treats. In-depth interviews and user visits with including team meetings are a popular way
of obtaining user input, they are being indicated as easier and inexpensive ways. Focus
groups have been the least preferred way, as they were considered as expensive and time-
consuming (Alam 2002). Focus groups also lack realism, since the consumers are often only
given verbal descriptions or 3D renderings. This makes the customers possibly underesti-
mate the benefits of a truly unique new product. Many market research methods, focus
groups, included lack in the business side. They don’t measure real purchasing behavior and
do not provide estimates on sales, profitability and other information (Ogawa and Piller
2006). Methods that capture customer commitment seem to be good, when testing is done
for a truly innovative product, where little customer experience exists and thus the market
research inadequate, or if the product is developed for a relatively small, very heterogeneous
market (Ogawa and Piller 2006). Modern tools have created easier ways to communicate
with the customer. Internet, social media and e-mail are common ways to get ideas and find
information from the customers (Hoer et al. 2010).

As customer involvement can have a positive effect, companies need to be sure that they are
working correctly.  If only customer involvement is as an information source, it is more
beneficial for the outcomes of the new product to be experimental in the process (Cui and
Wu 2017). This means the company needs to be open for broad exploration and testing,
while they have to be willing to make changes and iterations.

There are some tradeoffs with innovativeness of the new product and the time-
to-market. There is an indication that using customers as an information source has a nega-
tive influence on innovativeness when downstream customer network connective is high,
although if the connectivity is low there is a positive effect on innovativeness. The opposite
is true to time-to-market. While the downstream customer network connectivity is high,
there is a positive effect on time-to-market, and no significant effect, when the connectivity
is low. (Cui and Wu 2017)

The key challenge using customer as an information source is not being able
to obtain sufficient information or fully utilize all the customer information that was gath-
ered, in the idea generation and steps after that (Cui and Wu 2017). Compared to customers
as co-developers, using customers only as an information source provides fewer opportuni-
ties to ensure that the design utilizes the inputs as well as that the inputs are correctly under-
stood (Cui and Wu 2017). Another risk is trying to ask information about a product without
the experience of such product, for example, a new concept.  Some customers try to imagine
how they think they would feel, while others will just tell what they think questioning people
would like to hear. Unknowledgeable customers provide at best inaccurate and at worst ir-
relevant fantasy, that if acted upon, is extremely risky (Kahn 2005). A great deal of research
has shown that customer preferences are often ill-defined and susceptible to various influ-
ences, also often customers have not good insight into their own preferences (Simonson
2003). Thus, companies must always combine their internal knowledge of the market with
the collected information from the customer (Ogawa and Piller 2006).
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2.1.2 Customer as co-developer

Customers can take a much more active role in the development process and work as co-
developers with the company. Modern customers are not just buyers and users of services
and products. Creative customers are not exceptions, they are a rule (Kahn 2005). They also
actively engage in value co-creation (Cui and Wu 2015). In the context of NPD, consumer
co-creation is increasingly vital (Hoyer et al. 2010). There is a play aspect in co-creation that
emphasizes “creation”. In play there is freedom to perform differently each and every time,
the same goes for creation. However, the idea of creating suggests the importance of process.
Individuals create by exploration, dialogue and experimentation, and thus if the process
would be evident, there would be no creation (Ind and Coates 2013). Consumer co-creation
is still quite a new research field in the context of product development and many of its
aspects are not understood (Hoyer et al. 2010). This means there are small details that might
have a big effect on the results. Findings of studies can be quite specific. However, the co-
development has roots in participatory design, that found how involving end-users in the
process, reduces risk while leading into more relevant and usable products and services (Ind
and Coates. 2013).

There seem to be trade-offs in co-development, as there was in customer as an
information source. This means design teams need to be careful how they work with the
customer, and what is working for their situation. When process interdependence is high,
using customers as co-developers undermines new product time-to-market. However, the
opposite is also true. If the process interdependence is low, time-to-market can improve in
new products. There is also an indication that using customers as co-developers is beneficial
when experimentation is low. Thus, the company should try to limit experimentation (Cui
and Wu 2017). One other benefit of co-development is that co-creation increases productiv-
ity and efficiency gains by minimalizing costs (Hoyer et al 2010). Although, often financial
benefits from co-development are not immediate. These benefits come primarily from stra-
tegic advantages that the company gets from co-development (Noordhof et al. 2011). This
means that the management of such projects should be aware of other benefits than only
financial gains.

One big challenge in co-development is that the company does not have as big
of control in strategic management and planning. They need to find a balance with giving
freedom to the customer and managing the company’s interests and objectives. Customer as
a co-developer is also a new stakeholder to the management of NPD (Hoyer et al. 2010).
Companies that have more flexibility in their NPD process are more likely to do co-devel-
opment (Cui and Wu 2015), as they can modify their routines to fit customer collaboration.
Companies may start adopting co-development by starting with projects that have less ex-
perimentation. This allows the company to set boundaries of the collaboration. Specifying
what decisions are joint, what are separate, how disagreements are handled and what to do
when misunderstandings happen. These actions help management and make learning co-
development easier (Cui and Wu 2017). Having good definitions that will communicate the
project scope, target market, benefits to the user and clear requirements, will create a strong
foundation and help with the communication to set all-party agreements (Kahn 2005). An-
other example of balancing is how the company might want efficiency and cost-reductions
and the customer would like to have more customization. As more companies are needing
user involvement, the market can get difficult to get access users. Customers might weigh
the benefits of why to share time and wisdom with this company and not the competition.
Thus, customer relationship is an important factory to remember and maintain (Kahn 2005).
Compared to customer as an information source, customer as co-developer provides more
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chances for customer communication. However, this customer communication might not be
useful for latent customer needs. The company should use its managerial instinct trying to
understand customer needs (Cui and Wu 2015). Another key challenge is the large amount
of data gathered from the customer interactions. It needs to be processed and effectively
coordinated with the customers. One way of doing this is by limiting the amount of experi-
mentation again in the NPD process. Having less experimentation with a combination of
strategic planning, a company can lower the complexity of information processing, along
with deal better with decision making with the customer (Cui and Wu 2017).

Customers have many motivations to join in co-development. In consumers, custom-
ers experience monetary on nonmonetary cost of time, resources, physical and psychological
effort to participate and learn in the co-creation process (Hoyer et al. 2010). The reasons to
participate need to beat the costs of participating. In B2B context customers often get straight
benefits of such co-development and same can be stated about lead users. As lead users are
having a need that they need to do personal development, they benefit straight from a product
made by a company. Some customers can be motivated by money, prizes, profit sharing, or
purely just by experiencing winning. Co-creation is an act that provides social benefits, such
as increased status, social esteem, “good citizenship”, and strengthening relationships with
relevant others (Nambisan and Baron 2009). These social benefits might include title or per-
sonal pride. Getting knowledge is also one motivation for participation. Customers can gain
technology, product and service knowledge along with working methods and process
knowledge by participating co-development (Hoyer et al. 2010, Nambisan and Baron 2009).
Besides being a “good citizen”, some customers in the consumer environment may partici-
pate in co-development purely from a sense of altruism (Hoyer et al. 2010).

2.1.3 Customer as innovators

The best ideas come from customers (Kahn 2005), so the simplest way is not to get in their
way.  The most new way to utilize customers in development is to enable and let the cus-
tomers do the development themselves. Letting customers be innovators is not an option for
every company, although all companies should acknowledge the expertise and knowledge
that the users have and put it to use (Kahn 2005) since users that modify and develop a
product for themselves often reveal freely what have they produced (von Hippel 2005). As
mentioned in customers as co-developers, creative customers are not an exception. but more
of a standard. Companies need to provide a way, process and preparation, to empower cus-
tomers to innovate for the company (Kahn 2005). Common ways to utilize this expertise and
let customers innovate alone, is to have a competition, hackathon, or use crowdsourcing to
gather ideas and solutions of the customers. Competitions and user innovation can provide
rewards for the best solutions. The rewards do not need to be substantial. Occasionally recog-
nition alone is a high enough reward (Kahn 2005).  Various software companies and game
producers harvest user innovations, by letting users submit suggestions to their websites,
where other users can study and modify them. After that, the company incorporates the best
suggestions into their next update, or release while giving some credit to the innovators
(Kahn 2005).

To utilize customers as innovators the company’s role needs to change quite
much. Instead of designing solutions they need to provide customers technical support and
find ways to utilize the designs of the customers (Thomke and von Hippel 2002). This is a
new process that does not only limit to R&D, but also for manufacturing, and marketing too.
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Customers need platforms that allow them to innovate and those need to be produced and
managed (Cui and Wu 2015). Customer innovation differs often from the company’s inside
designs as well as from different customers. This creates a requirement for the company to
have flexibility in its manufacturing, supply chain, and marketing that it can utilize customer
designs effectively (Chambers et al. 2009). In short term, customer innovations are not a
substitute for the company’s own products, but more of a compliment. In long term markets
will catch up to the needs that created the customer innovation and products made by com-
panies are becoming similar to those made be lead users. At this point information from the
lead user, is highly valuable (von Hippel 2005).

One great benefit here is increased loyalty from the customers. Users who par-
ticipate in NPD efforts are shown to develop a strong relationship from the act of engagement
(Kahn 2005). Innovating is a fun and challenging activity, and the users invest their time and
talent to it. It creates an emotional stake for the user for the success of the project (Kahn
2005). Another benefit is what insights can be made out of the innovations developed by the
users. It gives information that might not be able to gather otherwise, which helps to improve
the new product introduction success rates (von Hippel 2005).

Even though giving customers more active roles, customer as innovators are
not necessarily motivated by market exploration (Cui and Wu 2017). New tools and services
with lower prices are improving rapidly and radically the users’ ability to develop high-
quality concepts, products, and services (von Hippel 2005). Lack of significant effects in
research, of using customers as innovators, highlights the challenges of implementing it as a
part of NPD and the complexity of it (Cui and Wu 2015).

2.2 Idea development paths

This section will first go through three different idea development paths and then go into
more detail in some activities in these paths.

Product development process is defined by Karl T. Ulrich and Steven D. Eppinger in their
book Product design and development as follows: “a product development process is a se-
quence of steps or activities which and enterprise employs to conceive, design, and commer-
cialize a product.” (Ulrich and Eppinger 2003).

In this thesis, idea development paths are defined based on Ulrich’s and Ep-
pinger’s definition. Idea development paths are a sequence of steps that will be taken to
create or will lead to an idea and refine that idea into more developed version, that has the
end goal of becoming a selling product or service for the company.  This includes steps
before the actual idea, such as needs and need-finding or research and all the way until so-
called pilot testing, which has been often defined in the interviews as the first sale. We can
take pilot testing as the end of idea phase and introduction in to commercialize phase of the
path, and thus end our analysis on the pilot testing step.

Traditionally these paths follow the phases or stages from planning and re-
search, to idea generation, concepting, and testing, and then into finalizing and product
launch.  Every single stage can be divided into smaller steps that will show exactly what is
needed to be done in the stage. There are many functions that have different responsibilities
in different stages. Ulrich and Eppinger have divided the functions into Marketing, Design,
Manufacturing and Other Functions. It is possible to divide it differently; especially as multi-
and interdisciplinary ways of working are on a growing trend. Robert G. Cooper (1990)
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introduced a tool called Stage-Gate systems to help people working in product development
to plan out and execute their projects better. It guides people through the steps while having
gates as a checkpoint to reevaluate their previous work, or for the management to check and
decide on the future of the project. The tool was a help for many problems in previous ways
of working such as having better time management and apply more focus to predevelopment
and market-oriented tasks. In previous years the Stage-Gate tool has undergone many im-
provements and changes and its many versions are used by different companies (Kahn 2005).
Figure 1. illustrates the first version of Cooper’s Stage-Gate System. This linear process goes
from predevelopment into a detailed investigation into development, which is followed by
testing and product launch. Gates are there for screening, reviews, and analysis. This model
is more traditional compared to current popular methods of design thinking, lean and agile
design, although it is giving the important foundation for these modern methods that have
more of a specific focus.

Figure 1 First Stage-Gate model (based on Cooper 1990, p 46)

In reality, paths do not follow linear ways of working but are more done in parallel (Cooper
1983, Cooper 1990, Van de Ven et al. 1999) and even the needs for the development depend
highly on the type of business and product that is in development (Ulrich and Eppinger
2003). As the Stage-Gate method is a tool for development work, there are more realistic
models developed about how innovation happens, like Van de Ven innovation journey
(1999) seen in Figure 2. Even with a quick look, it is possible to see the difference compared
to the linear stage-gate model. It shows the common patterns that typically unfolds during
the path of the innovation, what is experienced along the journey. In Figure 2, the parallel
activities are better shown as a pattern that occurs and the more chaotic nature of the devel-
opment process. Different functions outside of the project team are shown in boxes up and
down. They will be involved in the process in many ways in different steps and it has mul-
tiple unknown and unexpected effects on the whole process. This is one of the reasons why
the process is not linear in real life. Van de Ven’s (1999) innovation journey model is more
of a model of the path that idea follows rather than a guide as Ulrich and Eppinger (2003)
showed in their book or the Stage-gate tool.
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Figure 2 The Innovation Journey and key steps (based on Van de Ven et al. 1999, p 25)

Knowing how the path goes in reality provides data that makes analyzing and planning the
process better. Van de Ven (1999) dives the 11 stages into three periods: The Initiation Pe-
riod, which includes stages 1-3, The Developmental Period, which includes stages 4-10, and
The Implementation/ Termination Period, which covers the last two. In this thesis, we are
focusing on the first two periods. These are the early parts of the ideas development journey
and will give more context with the model provided by Ulrich and Eppinger. Van de Ven
(1999) describes innovation journey as: “a nonlinear cycle of divergent and convergent ac-
tivities that may repeat over time and at different organizational levels if resources are ob-
tained to renew the cycle”. This is quite close to the newer methods where work is done in
cycles and in a nonlinear fashion, such as design thinking (Liedtka 2018).

Design thinking is a methodology that has been gaining popularity in the pre-
vious years (Dorst 2011). It is a holistic approach that encourages out of the box thinking
and seeing the problems from a human-centered point of view (Plattner et al. 2015). Many
of its parts have been used in the traditional design work for a long time but now there is a
growing interest to use it in many other fields also (Dorst 2011). In design thinking, innova-
tion is pursued through a great understanding of the user’s needs. Design thinking work is
done in cycles in an iterative matter, where testing ideas, and assumptions quickly and as
early as possible helps to eliminate costly mistakes in the later phases (Brown 2008). Figure
3 displays one iterative cycle that is repeated multiple times during the process. Main hexa-
gons show the learning-acting loop where gathered user data is reframed into statements.
Based on the statements, ideas are generated and built into minimum quality prototypes that
can explain the function of the idea. Then these prototypes are quickly tested on real users
and the learning gathered as new user information that can start the loop again. It is constant
learning and building on the learned assets. With much of interviewing and other user inter-
action, design thinking helps to create deep bonds with users. Compared to the traditional
stage-gate model, design thinking is focusing on the early phases more deeply, to allow faster
development in the end. It is also testing heavy, where most of unknows are solved with
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quick testing, rather than heavy research. As with any process there are suitable situations
and downsides to design thinking. All methods and guiding processes should be fitted to the
company’s and project’s needs.

Figure 3 Design Thinking process diagram. (based on Stanford University n.d.)

All of these three models have a different approach for development work. Differences can
be noted even with a quick look on process diagrams on figures 1, 2, and 3. Stage-gate is
meant to be a clear guide that will help teams to go through all important steps for product
development (Cooper 1990). Innovation journey is more of a visualization of true develop-
ment paths displaying common steps that occur during development work (Van de Ven
1999). And design thinking is humancentric methodology that works in iterative way (Platt-
ner et al. 2015). They all have their strength and weaknesses and are suited for different
purposes and situations. For this thesis these three different views provide context on the
identified paths and expectations.

Often the process is different for new products and improving the features of
an existing product. they might involve different steps and the whole mentality might be
completely different. However, in this thesis both cases are considered and looked as idea
paths with no distinction between them.

Next, we are going to look at some of the activities more closely to gain a better understand-
ing and to have a look at the involved steps that are included in the activity. All of these
activities are looked at as of the early part of product development. For example, testing is
different in the early parts, where it is important to find out more about the idea than in the
late parts, where safety and structural tests might be done. The activities that are looked more
thoroughly are well suited and even require some customer involvement to be successful.
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2.2.1 Understanding customer needs

Having a need that the solutions will solve is a critical starting point for any product devel-
opment journey. Delivering a product with unique benefits and real value to the customers
is the biggest factor separating NPD winners from losers (Kahn 2005), and the inability to
adequately assess and fulfill consumer needs has been linked often to a new product failures
(Ogawa and Piller 2006). Needs do not need to be obvious to the customer or user as a
problem but can also come up as opportunities and improvements. These latent or hidden
needs are crucial to identify for more comprehensive view of total needs in creating a new
solution.  Often though needs are straight problems that the solution needs to solve. Solutions
are much better when they incorporate user-driven criteria than if they don’t (Liedka 2018)
and the most successful new solutions fill customer needs, that are fully understood by the
design team, with competitive pricing (Kahn 2005). Needs are used for creating an under-
standing between the development team and the customer and the results of need-finding
create justification on product specifications (Ulrich and Eppinger 2003). Customer needs
are also sometimes called customer attributes of customer requirements. They are just raw
information without distinguishing needs and wants. It is important that they are gathered as
straight information without knowing if there even is a solution to that certain need. This
also means that need should not be seen as products or specific for some concept. They are
independent of solutions (Ulrich and Eppinger 2003). To gather a full set of needs, it is
important to focus a wide range of people from the target market, this increases the cost in
B2B markets, however, it also increases new product’s probability of success (Kahn 2005).
There are many different methods of capturing needs. Some relay in indirect contact of the
customer, some methods require direct contact, while some can be obtained by testing and
exploration of research and market. Again, the solution that is under development changes
what kind of methods should be used.

Traditional market research can capture many needs, but if the solution is
something that the customers have never seen or used it is hard for them to express their
needs and wants (Liedka 2018). This means it is more suitable for incremental development
and more established product ranges than radical innovations (Kahn 2005). The traditional
way is often an impersonal method, as it gathers knowledge from large sources such as from
focus groups, surveys, feedbacks, and other available data rather than deep insights from
individuals. This is usually quantitative market research and the results need to be concluded
into needs for the new solution. The quality of these conclusions is linked to the quality of
the data. This way of gathering does not reveal needs that the customers don’t express.
(Liedka 2018)

With direct customer contact, it is possible to gather much more in-depth de-
tailed and specific needs to the context or situation (Ulrich and Eppinger 2003). Direct meth-
ods, often also qualitative, can create important bonds between the customer and the devel-
opment team. When there is no step between the information and the development team,
such as customer feedback system, the team will have more in-depth knowledge of the cus-
tomers’ needs and they are more likely to make correct trade-offs in later phases of devel-
opment (Ulrich and Eppinger 2003). This can be only obtained by interacting with customers
directly.

There are some general tips for gathering information directly from the cus-
tomer provided by Kahn (2005). It is important to ask about what they want the solution to
do, not how it is done. The questioning should only focus on reality. Otherwise, it might lead
to fantasy about what would be good that does not correlate with the real-world (Kahn 2005).
Lastly, to gather detailed information, the questions should be detailed and about specific
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use. Asking general questions leads to general answers that are not useful in designing prod-
ucts. Customers can provide extremely detailed information when they can tell about spe-
cific situations in recent times (Kahn 2005).

There are many methods of getting direct needs from users. The most common
would be interviewing the user directly (Ulrich and Eppinger 2003). This can be done by
many means from phone to and email, however, face to face provides opportunity to the
interviewee by giving a chance to capture nonverbal information such as facial (Ulrich and
Eppinger 2003).  Contextual interviews can be done while the user is using the product, or
right after the use. It is also possible to just observe the user (Ulrich and Eppinger 2003).
Observing provides an opportunity to find needs that the customer has not expressed. Ob-
servation and interviews can be achieved by visiting the use site of the product (Ulrich and
Eppinger 2003). Often in the B2B market the sites are visited by other people than product
designers, such as service, sales, and maintenance. These people can be trained to collect
information and needs for innovation to obtain more quantitative data (Kahn 2005).  Another
method is pretending to be the customer and doing the tasks that are normally done with the
product. Design thinking can complement other data with such simulations, as it is one way
to identify the hidden needs since the designer is experiencing what the customer has expe-
rienced (Liedka 2018). In the simplest way, it would be a case of a designer using the existing
tool for the job.  To take one further step, is to use ethnography methods. Ethnography study
immerses the person doing the research into the user’s culture of the phenomenon, in a way
that they can become part of the culture (Kahn 2005). This allows gather information more
on the context and culture of using the product. Ethnographic methods were listed as one
factor in “invisible success factors in product innovation” by Robert G. Cooper (1999).
Netnography is a modern version of ethnography, that came with the rise of the internet and
social media. There are dedicated companies that track “likes”, blogs, complaints and com-
ments. This is usually quantitative information but focusing on the right digital services there
is depth and rich information and insights on social media (Kahn 2005).  Netnography and
ethnographic methods focuses more widely on culture and context while traditional obser-
vation focus on the usage and that can be a way to start ethnographic study (Kahn 2005).

There are also couple of special groups of users that can provide better user
knowledge and needs than randomly selected users. Leadusers are a group of people that
have a unique position that motivates them to engage in product or service themselves (von
Hippel 1986). If identified they can be a big resource for product development. They can
show upcoming needs, or the company can simply harvest their underway development in
the company’s own NPD. A couple of ways to identify lead users is by looking at their
motivations and actions. If they are actually uniquely benefitting from a supplier’s innova-
tion, and if they have been modifying the products to fit their own needs. Companies should
not mix users who want customizations that do not really advance their product or service
with lead users. Lead users are not necessarily the loudest demanding customers. (Kahn
2005) Another useful user group is called Extreme users. Extreme users mean a group of
people who have some extra-ordinary use cases that make using the product or service in-
teresting or different (Ulrich and Eppinger 2003). This can be people who have some limi-
tations, such as physical or mental limitations, or people who have advantages. The physical
limitations can be for example limited eyesight or limitation of finger dexterity, while mental
limitations can be for example limitation in the knowledge of using similar products or ser-
vices. Advantages, on the other hand, can come from professional people or even from lead
users. Extreme users can be also a group that uses the product or service in extreme condi-
tions such as extreme heat or cold environments.  Studies show that looking at individual
extreme users is an effective way to discover latent needs that might not be otherwise not
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visible. Starting from radical needs it is more likely to move into radical innovations (Pullin
and Newell 2007).

Whatever method is used to gather user needs, Ulrich and Eppinger (2003)
provide four steps to follow when dealing with user needs. First step after gathering is to
interpret the data. Express in terms of what the product has to do. One must be careful not
to lose data and express the need as the raw data how they were gathered. Positive phrasing
is more suitable for innovation, thus negative phrasing should be avoided if possible. Often
the same needs can be phrased in positive ways. For example, cannot be heavy, can be ex-
pressed as a need to be light. Also, at this step it is important to avoid “must” and “should”
terms to keep the hierarchy and importance of different needs at the same level of flat. Ar-
ranging all the needs into a hierarchy is the next step. It starts by making all the needs as a
single need items. This helps to eliminate copies of the same need. The needs should be then
labeled into primary, secondary and so forth depending on the identified needs. Needs should
be grouped based on similarity into 2-5 groups and the groups should be labeled. Last, before
the next step is to review and edit the organized statements and groups. Then relative im-
portance between the groups should be established. This can be done by gathering more
information from the users by using a survey or other methods. The last step is to reflect the
results and the used process. How did the different steps go? Does the team think there are
still some needs undiscovered? What does the team know now? Was there something sur-
prising? After all this, it is important to keep the results in mind and use them.  There are
steps to ensure this. Otherwise, all of the work has wasted the team’s time, energy, efforts,
and the company’s money. Technical specialists and managers see the data more believable
if they have been part of collecting the data. Having the data in usable form helps if it is
easily accessible. This means it is better to have the data visible on walls than buried in a
report. Having reminders of what was learned can never hurt. (Ulrich and Eppinger 2003,
Kahn 2005)

Gathering user needs is a classical customer as an information source action.
While utilizing customers as innovators it leaves understanding and gathering the needs
completely to the hands of the customer. Having many methods of gathering and processing
needs is makes it possible to have suitable method for every situation as it is an integral part
of product development (Ulrich and Eppinger 2003).

2.2.2 Idea generation

Everyone knows about the “Eureka!” moment where someone gets an idea. This is often
regarded as the method of how the best ideas form. However, the best ideas don’t usually
come from single moments, they bounce like ping-pong balls (Kahn 2005). Idea generation
can be natural free-flowing or methodical, it can be done in groups or individually. Ideas can
be gathered from many sources and formed in many ways using methods or tools. Generated
ideas might stay in the shelf for years before rediscovery. However, as Van de Ven (1999)
explains that every good idea needs a “Shock” to trigger the next phase of development.
(Kahn 2005, Van de Ven 1999, Prince 1970)

Ulrich and Eppinger (2003) have found problems that are often seen in idea
generating step in real projects. These problems are: having only very few alternatives, fail-
ures to get other concepts from inside of the company, not involving all in the process, poor
integration of partial solutions, and even a failure to consider entire categories of solutions.
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With a structured approach and method even less experienced teams can reduce the inci-
dence of these problems.

Ulrich and Eppinger (2003) suggest 5 step approach for having a structure to
generate ideas in a coherent way. First step is clarifying the problem. This means that every
single person can understand the problem in a similar way that they all are thinking of solu-
tions in the same problem. It also ensures that the problem is also identified by the research
done before idea generating. The second step is searching for ideas externally. This counts
users, customers, experts, patents, research, literature, competition, subcontractors, manu-
facturer, and related products.  All of the external searches can spark new ideas, even if there
are no suitable full ideas to be found. Usually, users have ready ideas to solve problems.
Sometimes they have solved themselves and even observation is enough to grab the idea,
and sometimes they have thought a lot about it, but not still implemented it. These require
interviews to grab those ideas. In B2B market user ideas will create straight benefits for the
customer in the future, so they might be open to provide their ideas. Utilizing lead users can
give straight ideas and spark radical ideas that might not come otherwise. Extreme users
sometimes can work as lead users and can provide ideas or at least situations that facilitate
different creative situations to think ideas for. Often also ideas originally meant for extreme
users are highly useful for the majority of the users. Experts are one popular extreme user
group that has been used a lot in product development always.  Sometimes the experts are
customers who can provide ready ideas or can be utilized in idea generation sessions and
tools. There is strong evidence that even ordinary customers are excellent idea generators if
looked in originality and user value. For the ease of implementation, they have been found
equal to both lead users and experts (Johnson 2002).  Patents, research, literature, and related
products are all more of a manual task that just needs going through and finding the inter-
esting ones. One way to make the search wider is by sharing knowledge as described in the
previous 2.2.4 Research & Sharing knowledge section. Analogies are helpful tools to find
something external that is not quite right but gives an idea of how to utilize it in a solution.
Animals are one common example to look analogies for different innovations. (Ulrich and
Eppinger 2003)

Thirds step is the internal search. Internal search contains methods and tools
for how to generate ideas as well as systems of founding them. Many companies have idea
banks or systems to store previous ideas. Those should be utilized for a new project at the
idea generating phase. These can be individual or belong to a certain group. Therefore, it is
important again to talk with many different people. Internal search needs to look also the
company’s own patents and research. (Ulrich and Eppinger 2003)

The next step is to explore systematically. Even though people tend to think
that inspiring moments give ideas in random moments, that is not always possible if there is
a time limit. Also getting a mass of ideas will give better chances finding a better solution
than only a few ones. Systematic exploration can divide the problem into subproblems and
try to solve those. Combinations of solutions from different subproblems can lead to com-
pletely new ideas. Subproblems also make sure all the chosen needs have been taken into
consideration with the idea of the solution. Generating ideas needs methods and there are
more than enough to choose from. Searching “idea generation techniques” from Google
(12.9.2019) provides 31700 results. Google Scholar search (12.9.2019) provides 557 results
that have published after 2015. There are options to choose from to find a suiting method for
the people as well as for the problem that the design team is trying to solve.  It is possible to
generate ideas with external users, but it is easier to perform it inhouse. Some universal tips
for any method are having no judgment while generating ideas. Judging the ideas comes
after and it might kill the creativity during generation. Trying to come up with a quantity of
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ideas more than quality. Radical ideas are not usually the first ones to come up so getting all
ideas helps to loosen the mind for new opportunities. Even infeasible ideas are ok.  They can
often be turned into feasible ideas or they can spark new ideas. It is always good to get
inspired by other ideas and build on them. This is also a reason there are no ideas worth
sharing during idea generation. More specific tips would be using analogies and related, and
unrelated, stimulation to help the imagination. Using phrasing like “I wish…” or “I wonder
if…” can help to imagine new ideas. Many methods guide quite straight forward on how to
get ideas out of people’s minds. Some common methods include Brainstorming, Yes and,
S.C.A.M.P.E.R, TRIZ 40 and Gallery method. Different methods require different resources,
some need tools and space, some facilitators to guide the participants. Internet and computers
have given an opportunity to do idea generation online and make people other sides of the
world to work together. However, they have some problems that limit the suitable use for
them. They usually are not as flexible as face-to-face methods. The social interactions are
different through online and there is no informal side, that can often lead to new ideas. Face-
to-face also creates more intimacy and commitment between the team members (Kahn
2005). Therefore, in real life meetings and idea generation sessions are the preferable option.
(Ulrich and Eppinger 2003)

The last step is again reflection. The step that is often left out or at minimum
attention. There are two sides to the refection. Primarily reflection helps to gather results and
see that nothing was missed during the process. It gives an opportunity to stop for a moment
and see how the results of this act reflect to the whole process. Is it still suitable for future
development, or is there something else that should be done? For the stage-gate model, re-
flection sits right before a gate and helps the team to prepare for the next stage of develop-
ment. Reflection also helps the company to grow their knowledge and know-how. In idea
generation especially methods are plenty and there are some that suit, other people, better
than others. For working to go smoothly, it is important to have suitable methods that create
enough results. Reflecting on the used process is an investment for the next project that can
go better, because of the learnings gathered during reflection. (Ulrich and Eppinger 2003)

Idea generation can be performed in all three customer involvement models
presented in 2.1 Customer involvement. For example, the development team could base their
idea generation session on specific information, development team could invite customer to
workshop to generate ideas together, or they could be getting ideas from the customers
straightly.

2.2.3 Testing

Testing can achieve many different goals and help in many different phases of development.
Testing requires something to test and that can be called prototype, and the process of build-
ing and testing can be described as prototyping. Prototyping often means for companies a
process of fine-tuning a product or service that is close to finish and product launch (Liedka
2018). But even the term prototyping can have many definitions, as it can be used as a noun,
adjective or a verb. Ulrich and Eppinger (2003) define prototype as: “an approximation of
the product along one or more dimensions of interest”. This does not exclude services that
can be seen also as products. Service prototypes are often different and require different
techniques. Testing is important because it is a way to identify changes that need to be done,
they can provide new information or needs, and testing in real-world helps to reduce em-
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ployees’ and customers’ fear of change (Liedka 2018). One function of testing is to com-
municate. It is an opportunity to communicate inside and outside of the company. Thus,
testing is important, because people do not know what they are looking for before they ac-
tually see it, use it, or experience it (Kahn 2005).

First act to start testing is defining the purpose of the test. This can range from
finding needs, trying an idea if it works, to the emotional responses of the customer. The
purpose can be comprehensive, such as general response to service concept description, or
very detailed like a test for a mechanical feature or study to find out different use cases for
new product. It basically runs down to the question, “what do we want to learn?”. Based on
the answer next the test setting needs to be selected. Is the test going to be done inhouse with
only comments from the design team and/or company employees, or will the test require
customers, users or other outside personnel? Many tests can generate a lot of ideas, thus it is
beneficial to have a group of different people participating to capture multiple views and
ideas. There is a term Build to think, in design thinking that captures this phenomenon of
getting ideas from testing and uses it as an idea generation technique.  How the test is going
to done is also important and decided mostly by the test purpose. A test can be seeing by
your self is something works or interviewing or observing a customer experiencing the test
setup. (Ulrich and Eppinger 2003)

The form of the prototype needs to be chosen. It can be anything from analyt-
ical to physical and even mostly imaginary. Analytical prototypes usually are done before
physical since the parameters are easier to modify. For example, simulation testing before
any physical builds. An important feature of the chosen type is that the prototype will com-
municate the concept of the test and fits the purpose. Design thinking uses low-cost artifacts
that are often much rougher than minimum viable products to make iterative testing with
their prototypes. What the prototypes lose in fidelity, they gain in flexibility. With these
rough prototypes users’ iterative experiences are captured and radical changes, including
complete redesigns of concepts, can occur along the design process (Liedka 2018, Brown
2008). They also make it easy to change the test setup rapidly, if the original idea did not
work as a test. The incompleteness of a prototype also invites people to interact with them
more (Liedka 2018). Other forms of prototypes can be verbal, sketches, photos, computer
renders, 3D models, virtual reality models, games, storyboards, videos, physical mockups or
scaled models, simulations, mechanical prototypes, theatrical plays, or actually working pro-
totypes. Any form is acceptable if it suits the designed test. Important is that it is possible
the get reliable data out of the test. During the test, there should be some sort of documenting
the response and results.  These results need to be interpreted to get the value that was needed
from the test.  Lastly, reflect on the results as well as the process for similar benefits as in
idea generation. (Ulrich and Eppinger 2003)

Testing is an important milestone in many processes, and it can be planned to
be used as one. In more final stages it ensures that everything works together in the product
and communicates how the project is moving to managers, vendors, partners, customers, and
other parties. Testing brings different perspectives together to make a coherent vision for the
product. It also brings different functions and sides of the company together.  Testing’s one
main function is to reduce risk. To find out things that do not work and things that do. How-
ever, sometimes it can be calculated risk to do minimum testing to save money and time.
The earlier the problems with the product are learned the cheaper it is to change them. There-
fore, testing should start in very early stages of the development path and this action is found
with the best performers in NPD (Kahn 2005). Often testing can help make the next stages
of development move more quickly than moving without testing. Having concrete proof
about some parts lessens the time that is wasted on wondering.
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Especially in concept testing gathering information from the customer would
be highly valuable. Involving customer in the testing can provide unexpected insights and
instant feedback. If customer is involved as innovator, company’s role is to support testing
with knowledge and other resources, such as facilities and tools.

2.2.4 Research & Sharing knowledge

In creating something new there is always a need for some sort of research. Even though the
development process has unexpected situations (Van de Ven 1999) and the next steps to take
will be affected by results and findings from the previous step (Ulrich and Eppinger 2003),
some initial planning helps. It creates a blueprint and lays out the steps that should or would
be good to see through. This initial planning and research go hand in hand, as looking
through market, competition, previous ideas, studies, and other available material, will give
initial direction that might change, however, it helps to start the process (Ulrich and Eppinger
2003). Getting knowledge is not just a front-end focused activity. It goes through all the way
through the process (Ulrich and Eppinger 2003). The needs and types of information changes
and are related to the task in hand. Therefore, the development team should remember to
gather more information if needed (Kahn 2005).

Kahn (2005) has concluded positive outcomes of sharing knowledge during
development. Often the information is found through human connection and sharing infor-
mation and knowledge has also a positive effect on product performance. Sharing knowledge
helps to make the new product program more often success, reduces product development
time, helps to meet performance objectives, and beating competitors as well as increasing
percentage of successful products also in the terms of profitability. The increase is significant
compared to projects and teams that won’t share knowledge. Those companies who do not
exchange knowledge are limiting their knowledge base in long term and reducing their op-
portunities to enter in to new exchange relationships (Pittaway et al. 2004).

 Kahn’s (2005) book also shows how sharing creates better relationships and
gives access to unexpected ideas and other information. Having more minds helps to see the
problem or situation from many perspectives, which can lead to a more comprehensive un-
derstanding. Different groups have different effects on sharing.  Inside the company, sharing
should happen inside of the development team, including the management. This can come
from as an encouragement from the management since it directly increases product perfor-
mance (Kahn 2005). Sharing should also happen between functions and different teams. It
again can provide the help that would not otherwise appear, and it grows the whole com-
pany’s knowledge value. Lastly sharing some of the knowledge should happen to the whole
company. This can be examples of well-done product development cases, that can inspire
people and give new ideas to people who otherwise would have not heard about the project.
Similarly showing cases that have gone wrong can provide insights to grow for the whole
company.

There are also outside parties that will benefit the project or the company.
Some of them are customers, manufacturers, and subcontractors. They have similar benefits
of getting new ideas and seeing potential problems missed by the design team along with
strengthening the relationship with the outside party. On the other hand, there is a risk of
losing IP and ideas to outside of the company, however, there is a risk of losing the external
knowledge that can trigger innovation (Coviello and Joseph 2012). This creates a situation
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with opposing interests that needs to be managed carefully. These benefits and doubts will
be more thoroughly discussed in the customer involvement section. (Kahn 2005)

Knowledge sharing customer is usually seen as an information source. If the
customer is involved as a co-developer, they can help gather information for the project as a
team member. Also, true sharing requires the relationship to be in customer as co-developer,
or customer as innovators. Sharing knowledge is a huge part making customer as innovator
work for all parties.
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3 Methods

This thesis was done for the global technology company that was also the study subject. The
interviews were done in co-operation with Aalto Design Factory research team, and the gath-
ered data from the interviews will used also for other research projects than just for this
thesis. The focus of the interviews was in very early parts of product development and spe-
cifically in the idea generation and development phase. In earlier studies, the company had
recognized how the early part is quite “fuzzy” and study on it would provide information
about the current situation. Having a wider starting data gathering gave an opportunity to
find points of interest for the focus of the thesis, as well as a large, capable data set for further
research. This explorative nature of things allows multiple interesting deeper focus points
where the suitable subject for all the involved parties can be done. From the gathered data,
user interactions in idea development steps were chosen as the focus of this thesis. These
steps are on the idea development paths that follow different steps after and before the idea
arises in the mind of the inventor. The data showed few promising opportunities were inter-
ests of the company, and the writer of the thesis align in customer interaction.

Next section 3.1 Research setting will go through the official company process of develop-
ment, to know how the company sees the process and what kind of steps the paths should
follow. We also see how customer work fits with the current official process.

3.1 Research setting

Officially the company has a global process that all the employees doing development work
should follow. As one of the assumptions of this study is that in reality work ways differ
from this official process we need to understand and know the official process.

The company’s method follows classical stages and gates model that is similar to the stages
and gates model introduced by Copper (1990). In this process, there is always a linear way
of moving forward with the project. Every step is followed by an evaluation that decides if
the project can move on to the next step.  These gates make sure that all the targeted goals
have been reached and plans for the next stage are in good order.
Every stage consists of activities and analysis that create the required deliverables for the
next gate. This is managed by the assigned project manager, who will do the required activ-
ities, document them, and deliver the documents at the gate. There are five stages that can
be dived into smaller steps and next we are going to go through these stages in a bit more
detail.

The first stage is the Idea stage. The main point is to create and gather ideas,
opportunities, challenges, and potential solutions. Having a big group of potential project
topics will help to choose a suitable and preferable idea to take forwards. These opportunities
should be gathered all the time from customers and inside of the company. From these op-
portunities, preferable ones are chosen to move forward at the first gate. Sometimes if an
idea or opportunity is so desirable it will not be put into a list and are straightly started as a
project.

After the first stage, the next stage is the Research stage. Here the idea or op-
portunity will be thoroughly researched on the market potential and customer base potential,
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as well as in technical possibilities. The market is looked from inside and outside of the
company together with financial aspects. This is also the first stage to include a plan and
proposal for the next stage.

In the next stage, concepts are developed. This stage is a mixture of research
and creation. Alternative concepts are created to meet the identified requirements that were
found in the previous stage. Customer requirements and preliminary manufacturing research
need to be done here. Selection and validation of best alternatives need to be done. The last
step is to plan and make a proposal for the next stage. Every stage is an opportunity to kill
the project if any of the research indicates that the end result will not be feasible.

The fourth stage is the Product development stage. Here actual detail design
and development are done and plans on how to get to the customers. After planning and
making a proposal to the gate and passing the gate, there is the last stage.

The last stage is Launching to market. Here commercial launch is done and
final setups for the product sales are done. This means looking from supply to delivery and
life cycle of the product to make sure everything is in order. Last validations are done to the
design and documentation and then gathering the lessons learned from the project. The final
gate will move the product from development into existing offerings.

As every stage is followed by a gate, there are certain tasks that are done in
every gate. The gates are managed by a higher manager than the assigned project manager.
Their job in the process is to check that the tasks needed to pass the gate are done and doc-
umented properly. They keep an eye closely on quality of the work, plan for the next stage
and the business side of the project. Depending on these three criteria and the situation of
the company, they have four options that they can choose to do. They can approve, return,
put on hold or cancel the project. Shortly these options mean, that the stage is approved and
can move on, the project is returned back to the stage to do better work, the project is on
hold for some reasons, and the project is canceled.

All of the stages and gates are described in much more detail inside of the
companies process information. There are many detailed steps and actions that are needed
done as well as responsibilities. Some of them are modular and depend on the project type
while some are needed in every project. As the company has may products and services that
they provide and develop there is a possibility to customize the project to fit the needs.

One core value of the studied company is the customer. Often in publications and in internal
notes the importance of customers is highlighted. From sharing knowledge, to talks of co-
creation gives an important mindset into the modern view of the customer-centric business.
However, in the official process, customer is only mentioned a few times in a couple of
stages and gates, just as customer challenges, needs, and requirements. Looking at what pro-
ject teams have actually done gives an interesting point to see how customers are utilized
during the process.

Next, all parts of the used methods in this research will be looked more closely.

3.2 Empirical study

The study started by doing a thematic interview on the ideas in the very early phase of de-
velopment. This was chosen as the method as the final detailed topic was to be specified
based on the interviews. Having more open structure on the interview allowed interviewees
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to dive deeper into the topics that arise during the interviews (Routio 2007). This open struc-
ture also provided broad opportunities in the interview that meant that there was a bigger
chance to capture important topics and points that might have otherwise be overlooked by
the researchers (Routio 2007). The thematic interview allowed also looking at how many
people mention a specific thing in a theme, rather than straightly asking about the specific.
This means opportunities to draw conclusions on the results.

The main theme was ideas in the very early phases of development work. As
previous research on the company had indicated that there would be some needs to clarify
what is currently happening in the very early phases of development it was a suitable field
to start the examination. Subthemes for the study were dived into four sections. First being
current development work, where interest was to capture needs, opportunities, wishes on
whole development work, for the chance of discovering something highly important for the
development works that were completely missed. Second, being future development work.
Some questions were focused on getting the interviewees to think about how the develop-
ment work should be in the future. This would also make current needs emerge as dreaming
of a better way is a different way of thinking about what could be improved. This is proven
by the “I wonder…” way of thinking explained in 2.2.2 Idea generation section. Third, being
idea generation and idea management. There was interest from the company’s side to inves-
tigate how different product units are generating and managing their idea generation and
documentation. In the official process, this is very vaguely explained, and it leaves a lot of
openness to the employees to decide by themselves. Seeing the differences between using a
specific method to generate ideas versus organically coming up with ideas seemed like a
potential deeper specific research topic. The last subtheme was co-operation. This was also
discovered by previous research as an opportunity to have a deeper study. The studied com-
pany has many different development units and products based on modern development
practices could benefit largely from co-operation. Especially in the very early phases. It was
seen as a definitely interesting opportunity. With co-operation inside of the company, also
outside co-operation was included in this subtheme. This was because getting a broader view
would help to discover the most important factors for the development work employees that
would give the most important deeper topics. Co-operation was also seen as important from
the management and unclear what are the current working methods. It was also mentioned
in the company process narrowly.

3.2.1 Case selection

Case selection was done in few rounds as new insight were identified (Eisenhardt 1989).
First more converge scope for the topic to analyze for the study was chosen

after the main interviews were done. The basis for the case selection comes from inductive
identification of suitable topics (Braun and Clarke 2006). During the interview, many inter-
esting topics were spotted by the researchers and common themes became obvious. Many of
the interviewees displayed similarities in their needs and actions through their telling, as well
as fascinating opposites were found. It made sure that quite different angles to perform the
analysis were available and opportunities for topics to be chosen. This prove the value of the
original dataset that was gathered from the interviews and ensured that the gathered infor-
mation could be used more broadly than just for this thesis. The preliminary topic chosen to
be in the focus of the thesis was Idea development paths. The topic means that from the
interviews, the research would focus on the true cases, instead of imaginary, abstract cases
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where the interviewees be might be providing general as those are not grounded on reality
(Kahn 2005). In the interviews there were specific questions for these true cases. In addition,
other supporting comments that support the true stories told by the interviewees would be
considered as an explaining and supporting data.

Since 43 interviews were conducted the data set would have been much larger
than what would fit in master’s thesis, it needed to be still scaled down. After identified all
the interviews where real idea development paths were discussed, there were 26 interviews
with discussions about these paths. The idea development paths were identified by littering
and going through all of the interviews. Out of those 26 interviews, 20 was chosen by random
to eliminate biases of the writer. The random selection was done by setting a number to all
interviews and using an online random number selector to select 20 numbers. The 20 inter-
views were then coded into sections to help with the analysis. This is gone thoroughly in the
3.1.3 Data analysis section. First round of coding was looking in to just identifying individ-
ual paths, as all interviews had other unrelated talks too and many of them had more than
one path. This led to identifying 72 individual idea paths. This is visualized in the Figure 4.
Analyzing 72 paths in detailed matter still seemed big and there needed to be another round
of specifying the topic into a smaller section. Again, with inductive identification (Braun
and Clarke 2006) from the codes few possibilities had risen up, and after some meetings
with the all parties of the study, customer involvement in the development steps was chosen
as the suitable one. It had risen an interest and engagement in all parties, company and the
research and was proven by the data to be a topic that was greatly discussed. As an example,
one of the first questions, from the interview that can be found in Appendix 1, was asking
interviewees to describe a good idea at the company. Most people answered straightly or
with the help of some interpretation, that the good idea is an idea that comes from the cus-
tomer. This by itself defines an interesting question that, if this is what people think, is it
also the way they act? Thus, the final selection of the case became: Customer involvement
in idea development steps.

Figure 4. Case selection. From all interviews into all paths
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3.2.2 Data collection

In total 46 interviews were concluded and 20 were chosen for the analysis. All 20 interviews
were conducted either in a face to face meeting or using a videocall system Skype or Mi-
crosoft Teams. The criteria to choose the interviewees was that they should be working in a
position where they are somehow affecting development work inside of the company. We
kept it clear that we wanted as broad of an image as we can get, thus the 20 interviewees
included people from different locations, countries, positions, hierarchy, sex and businesses
of the company. As knowledge should be acquired from different sources (Shaw and Wood-
ward 1990). Locations were in 7 different countries in Europe, Australia, Northern and
Southern America. Positions ranged from directors to product engineers and researchers. We
actively chose people from both sexes and from the different sides of the business. We had
people from, Products, Services, Business development, Sales, Customer Management, and
Research. All of the interviews were concluded in April and May 2019. The planned length
of the interview was about 1 hour, while the actual interviews lasted anywhere from 32
minutes to 1 hour 14 minutes.

Interviews followed a thematic semi-structured form (Routio 2007). Approxi-
mately in half of the interviews, there were two researchers performing the interview. This
allowed more detailed questioning and confirmation that all the interviews would be similar
in tone and style, as in the later parts there was only one researcher that was conducting the
interview. Interviews and the data were kept confidential and people who were interviewed
were informed of this fact at the beginning of the interview. The interview followed prede-
termined subthemes under ideas in very early phases of product development. This allowed
researchers to discuss and guide the discussion in the preferred direction, while leaving the
opportunity to grab into any interesting topics with positive encouragement (Routio 2007),
when those arise during the interview. This semi-structured method ensured that interview-
ees' stories could be recorded without unnecessary stops and guiding discussion back to pre-
ferred themes when the discussion was starting to wander.

The interview consisted of four different sections under the main theme of
ideas in the early phases of product development. Sections were, Role and Background, Idea
warmup, Idea “case examples”, and Future. In addition, the interview had an introduction
and finishing sections. First of these four sections was a warmup for the interviews as it was
about their position in the company, current development culture at the company, and about
development work they are currently performing. The main point was to get the interviewee
talking and answering some easy questions. The second section was changing the focus more
into the idea part of the development work. In idea warmup, the interviewees were asked
about types of ideas that they see as good at the company, and what kind of ideas will ad-
vance and what will be taken down.  It also covered practices, tools, and supports in idea
generation, sharing and advancing. Often discussions in these themes were going over the
biggest section of the interview, the “Case examples”, and vice versa. Answers in case ex-
amples many times fitted well or even better to questions in the idea warmup section. Case
examples were the biggest of all sections. It had a purpose to find real-life examples of dif-
ferent steps, acts, and practices happening in product development. This was obtained by
asking the interviewees the tell concrete projects or cases how the idea that they got from
somewhere advanced. This section had 5 different guiding questions to help the interviewee
to tell different types of cases and another set of specifying questions to help the researchers
discover more in-depth of every single path. Like previously mentioned many of the answers
here will fit also the previous section of idea warmup, the key difference comes from real-
life examples of a true path, instead of imagined one. Having a concrete story to tell helps
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people not to shift into explaining more what should be done versus what they have actually
done (Kahn 2005). These real-life examples also tell more about the memorable parts of the
process for the interviewee. The guiding questions steered interviewees into telling about
cases that had, well-received idea, something that went wrong, idea that the interviewee has
ended their self, group idea, and an idea that led to innovation notice. This follows critical
incident method (Flanagan 1954). For all of these stories the specifying questions were posed
as prompts (Routio 2007) with help from the interview protocol as well as picking interesting
parts to find deeper meanings for the stories. In some interviews it was hard to get the inter-
viewee to talk about projects, thus the conversation stayed more on the abstract level or more
just focusing idea theme more overall. This is also the reason why the final analysis inter-
views were chosen from a group that did clearly discuss at least one real-life example. Ex-
amples from the specifying questions are: “Where did the idea come from?”, “Did you record
the idea anywhere? If not why not?”, and “In hindsight is there something you would have
done differently?” The last section was about the future of development at the company.
Here the researchers wanted to get knowledge on interviewees' vision for the future as well
as ideas on how to make their current work better. All of the interviews were done in Finnish
or in English, while the interviewee’s native language varied including at least, Finnish,
Spanish, German, English, Swedish. Audio recordings were transcribed by a professional
service in the language of the interview. Analysis has been done in the interview language
and quotes in this thesis have been translated to English by the writer.

The full and detailed interview protocol can be found in appendix 1.

The second supporting set of data was gathered by interviewing three customers of the com-
pany. These interviews were performed after the first analysis of the data. The main purpose
of the second interviews was to capture customers' side of the development work with the
company and to reflect the findings on the company interviews. These interviews were con-
ducted in a similar fashion as the first interviews that were done inside of the company. They
were performed in the same free fashion as a semi-structured thematic interview (Routio
2007). The themes were the same, a bit more focus on the findings of the first interviews,
although still, the development work with the company was the main focus. The biggest
difference came from the length of these interviews where time for these interviews was only
30 minutes compared to the one-hour time of the previous interviews. This was chosen since
the focus was more specific and as they have easier access to people outside of the company,
by asking less of their time. Customers who were interviewed were chosen by the easy access
of people who have done some development work with the company. The selected compa-
nies had a long history and a strong relationship with the company. The sections in customer
interviews followed the sections of the company interviews.  Starting from warmup by ask-
ing about role and background. Then focusing on the current work methods of the company
and ways of working with the customer. Ending in visions of future and any additional com-
ments of conversation topics that arise during the interview. These interviews were done in
Finnish and English. Transcription was not done for these interviews, although there are
written notes and audio recordings of the interviews. Thus these interviews are supporting
material for the transcribed interviews from the company. The analysis was done in the same
language as the interview and translated to English for this thesis.

The full and detailed interview protocol of customer interviews can be found
in appendix 2.
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In addition to these interviews, many formal and informal conversations inside of the com-
pany had been had by the writer. There have been also two workshops around product de-
velopment. These interactions have given more insight as well as given some guidance for
the focus for the thesis.

3.2.3 Data analysis

The data was analyzed in a few steps as mentioned in the case selection section of this thesis.
The analysis follower qualitative analysis with some parts being quantified (Chi 1997).

First step was the marking of the true paths out of the chosen 20 interviews. The path mark-
ings were conducted by using a program Atlas.ti by marking them as codes. Every different
story was coded as individual paths. As the interviews were semi-structured, some of the
paths were scattered around in the interview and needed to be parsed together from many
comments. This was possible as the original interviews were recorded, transcribed, and the
analysis was done by the same person who was part of the interviewing. In total, 72 idea
development paths were identified from the 20 coded interviews. The flow of this step is
visualized in figure 4.

Next, the paths were coded into smaller sections or steps. Multiple rounds of
coding is preferable (Chi 1997). This was the first part to start figuring how the paths have
gone and what type of steps are involved in the company’s way of doing development work.
This phase was completed by inductive identification (Braun and Clarke 2006) of suitable
steps inside of the coded paths. Similar activities were grouped together, and specific repet-
itive comments or tasks were coded in as well. Some of the codes had levels in them, for
example, “Testing” code included everything were testing was mentioned in the paths, while
“Pilot testing” code was only for pilot testing steps. All the “Pilot testing” codes also were
included in the “Testing” codes, as they are testing as well. This means that one marked text
could have more than one code tagged into it. The coded parts only included parts of the
interviewee and not the interviewer. In rare cases, clarifications made by the interviewer
were included in the codes.

Next step was to locate look through all marked sections that had the “Cus-
tomer” code in them. First it was looked in what paths the customer involved. This was
simply by cross referencing “Customer” and “Path” codes. This provided all the paths of
customer involvement in them. At the same time, it was looked in how many interviews had
customer involvement paths in them, and how many. Next was to see in what other codes
were included in the marked texts with customer code in it. For example, “Need” code could
be alone as when mentioned that there was a need, but if it was mentioned that the need came
from customer, it would include “Customer” code as well. After gathering a list of all codes
that were intersecting with “Customer” the marked text of those were looked in more detail,
and they were gathered in similar groups that formed themes. This concluded in 5 ways of
working and other section that are visualized in figure 5 and gone thoroughly through in
section 4 results. The table 1 will display the all 5 ways with an example quote. The cross
refence codes of customers allowed also the inspection of first customer involved step in the
path. In addition, mentions of the customer were viewed in inside and outside of the paths
and calculated for comparison.

Full analysis utilized transcriptions that were done after the collected data. In
some situations, the audio recordings were utilized if the written documentation was not
enough, in detail or meaning of the topic or sentence was difficult to understand.
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Supporting material was reflected from the customer interviews in to these 5
ways of working. This was done by looking at the comments that talked about these identi-
fied ways of working and reflecting them on findings from the other analysis. These sup-
porting comments can be identified from the results and discussion by customer mention
indication. Supporting material utilized comments and audio recordings of the customer in-
terviews

Figure 5. Ways of working with customer from all identified paths. This figure excludes codes that did
not include customer involvement.

Table 1.  Grouped ways of working with a customer with example quotes for all groups.
Ways of working Example quote

1. Needs coming from the customer “and it started then from like a customer’s
need to get certain samples from one loca-
tion […]”

2. Need noticed during a visit or a pro-
ject

“[…] I have visited customer’s site […] and
stated, that this could be done easier and
better.”

3. Testing, prototyping, and piloting “So it was tested at one person’s site, and
they’re receptive to it and couple of other
sites are interested […]”

4. Co-creation and idea generation “There was a that kind of a workshop idea
generation that 12 representatives from
customer came to [company location] and
we came from here and there we had this
kind of a workshop.”

5. Seeking and sharing knowledge “[…] now we are both in that wah both to
be naked there the customer goes, that we
talk openly about things. Openly about
problems.”
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Since the interviews are focusing on the point of view of the person, the analysis focus was
chosen also to look at the paths through the personal scope of the interviewee. This means
in the analysis will investigate how the interviewees talked about different steps and what
steps they did mention to focus, and what was left out of the discussion. On detailed analysis,
we can find information on interviewees' feelings and motivations. The analysis looks on if
the interviewees viewed their path as positive, neutral or negative. Out of these results there
is descriptive statistics. The descriptive statistics compared how interviewees perceived the
paths in customer involved paths and paths without customer involvement. Also, similar
descriptive statistics are looked in individual ways of working. All paths were marked as
negative, neutral or positive. This was achieved by using verbal analysis (Chi 1997) in a
couple of different ways. Most commonly the perception is taken straight out of interview
questions where we asked for a case that has gone positively and a case that has gone nega-
tively. This was done as a critical incident approach (Flanagan 1954). Often there were
straight answers if the path was positive or negative, even in other questions. This was a
simple way to determine positive and negative paths. Other times the feelings of the inter-
viewee could be interpreted by the tone and speed of the voice and choice of words to deter-
mine if the path was negative or positive. In most cases, if it was not clear it belonged in a
neutral category. Sometimes paths included very positive and negative experienced, for ex-
ample answering to the negative path question and ending the story into product success. In
these cases, they were put into the neutral category, or the ending of the path dictated the
category. Thus, the endings were important and the customer involving path endings were
looked more thoroughly and analyzed. The positive-negative rating does not take financial
or time-based successions into account and only looks at the opinion of the interviewee. Next
there are examples for all three categories in this positive-negative analysis.

“[…] one example on what has at least clearly worked as a product develop-
ment project and progressed relatively fast considering the conditions […]”

This one was rated as a positive. It was an answer to a question that asked to explain a
positive path and the words in the quote indicate clear positivity.

For a neutral project there was a project that had an idea that was patented in some market
areas of the company, but not at in all. The product where the idea would have been fitted
was terminated, however the customer need still remained. In the end of the path the inter-
viewee indicated wish to implement the idea into a new product if they would have time and
funding.

This path had ups and downs and no clear indication to positive or negative
and was thus rated as neutral.

Lastly there is an example of negative rated path.

“[…] for example, that kind of a project that was worked on quite long time,
what was shot down, but then it got still made later on […] […] and in that phase the com-
petition then had gone past [us], that they at least came to the same level as us.”

There was clear dissatisfaction on how the project was shot down for reasons unknow and
personal conflicts made it take so much time that the competition advantages were lost. This
was shown as the tone of the chosen words.
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The descriptive statistics of the data are quite small in comparison to the qualitative analysis.
Other descriptive statistics are comparing the identified ways of working between customer
and no customer involvement and from looking how many of the chosen interviews men-
tioned in the question of good ideas that they come from customer. Mentions were either
label as good ideas come from customer or not. Many of these were reframed as needs even
though we were asking about ideas. Such example is shown in the next quote that was part
of an answer to a question to what a good development idea at the company is.

“[…] that quite well kinda customer-oriented way of thinking, that we listen with a sensitive
ear, that what the customers would like to have from us, maybe something new”

As the question was more about ideas but the “would like to have from us” is indicating
more of a need that should be processed and ideas formed from it.

There were few steps of the overall analysis. These steps are summarized in figure 6 in a
dataflow chart with the main flow of how the analysis proceeded.

Figure 6. Analysis steps dataflow.
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4 Results

This section will explain first the data that came out of the analysis of the interviews. In the
beginning, there are the descriptive statistics of the idea paths. These are gathered by the
numbers of different codes found in the paths and the positive and negative ratings as posi-
tive, neutral or negative of the paths. Then the section will move into first customer steps
and the discovered customer involvement ways of working that will be displayed by example
quotes from the interviews. After the steps, some customer results will be shown in relation
to the identified steps. The results sections focus on displaying only the results found and
the bigger picture and context can be found in section 5, discussion. Real quotes from the
interviews are marked with “ ” and italic formatting. Editorial comments in the quotes have
been labeled with [ ].

4.1 Valence and customer involvement in idea development paths

Out of the 43 interviews 23 had true idea development paths in them, and 20 was chosen for
the analysis. In these 20 interviews, there was a total of 72 paths identified. Out of the data
was found that 29 paths out of 72 that had customers involved, this means about 40.28% of
the discussed paths the interviews mentioned having customer interaction. However, every
interviewee did tell about at least one path with customer involvement. This means every
chosen interview had some customer aspects in their paths. In overall customer was men-
tioned in the interviews chosen for the data analysis 488 times, and out of that 190 times was
inside of identified paths. Others were in other questions, for example when answering the
questions about what is a good idea at the company. A common answer to that question was
that it is an idea that comes from the customer. This is a clear indication of how people have
in their minds that customers should be contemplated, and they should be involved in the
whole process. This indicates that interviewees see the importance of customers in idea de-
velopment and product development, at least on thought level, since it is not always included
in the real cases.

In the data analysis we discovered 5 different categories where customer in-
volvement commonly was found. Starting from most common, they are: Needs coming from
customer, Needs noticed during a visit or a project, Testing, prototyping and piloting, Co-
creation and idea generation, and Seeking and sharing knowledge. In addition, there were a
couple of interesting customer involvement cases that are shown in other section at the end
of 4.3 Ways of working with customers. All of these ways will be discussed more in detail
in later in the same section.

In 29 paths where the customer involvement was found, there was in total of
39 customer codes in different steps. This means that the customer was mentioned in a pro-
ject that had some customer involvement on average 1.34 times in a path. Most commonly
customer mentions were found in the biggest customer involvement steps, in the need step,
and in the testing step. This data suggests that once there is a customer involved in the project
the customer will be involved more than just once, or that once the interviewee remembered
the customer involvement it felt so important that they mentioned it more often.

As mentioned in the data analysis all the paths were rated as positive, neutral
or negative based on the perspective of the interviewee. This gave a chance to do a numerical
comparison on the paths that involved customers and on all the paths. From the 29 paths
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involving customer 18 were rated as positive, 9 were rated as neutral and 2 were rated as
negative. This means that 62.07 % of all paths involved customer were positive and only
6.90 % were negative. On a closer look at the two negative paths, there was a clear indication
of why they were received as negative. Both projects ended without product and stopped
after all the work and time had put into it. One of these project failures was attributed by the
interviewee to having no clear person to take in charge of the project, and at the same time,
the communication with two different locations was lacking. The other project’s reasons
were quite similar, since there was again no clear person taking charge and on top of that
one the project was kept not as the first priority. These reasons are more traditional problems
for a development project than related to the customer. The customer involvement in both
projects was in the needs of the project. The other was straight need from the customer, while
the other was self-discovered need during a customer project.

When we compare the valence distribution of the customer involvement in-
cluding paths to all paths there is some difference. Out of all 72 paths, 32 were rated as
positive, 27 were rated neutral and 13 rated as negative. The corresponding percentage is
that 44.44 % of all paths were positive, 37.50 % were neutral and 18.06 % were negative.
We can see how most of the projects are positive and even though in real life many projects
will fail, people tend to tell about their positive experiences. However, we had questions for
negatively and positively received questions in the same ratio. We can also see the difference
in the percentages between customer paths and all paths. The neutral percentage stays quite
similar, but the positive-negative ratio changes quite a lot. Customer paths has almost 20%
more of the positive paths, while the negative paths have 10% lower amount that in all paths.
The difference is even bigger when we compare paths with customer involvement with paths
without customer steps.

After removing all customer involved paths from all paths, we are left with 43
paths, from which only 14 were rated as positive, 18 that were rated neutral and 11 that were
rated as negative. This means only 32.56% of all paths without customer involvement were
positive and 25.58 % were negative. The neutral percentage gained a little and is at 41.86 %.
Here the comparison to the customer involved paths is very clear. The positive amount is 20
% higher and negative is almost 20 % lower in the paths where customers were involved.
Distribution of the valence is visualized in in figure 8.
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Figure 7. Positive, Neutral, and Negative distribution of all identified paths.

All most all of the projects that were rated as negative were canceled or stopped for different
reasons. For positive rated, most projects were still in project stage or selling and only a
couple was ended in without selling the product any more. This indicates a couple of things.
It can mean more projects that had some customer involvement will advance into a selling
product and into the markets. It is that at least less of those projects with customer involve-
ment have failed. People can feel how having a customer involved creates value in many
ways and makes easier to get the project approved and through the development. And the
need for customer involvement is clear from the workers' point of view, as this quote, when
talking about company process, clarifies:

“The only thing I think… talking about the [development] process, again, I think there needs
to be a customer component to that […] […] So, again. Talking to, if possible, talk to cus-
tomers. In the early step, could mean a much more effective development path or prevent
overspending on something that may not have that much value.”

For a clear view of the comparison, the next page displays Table 2 for the positive, neutral
and negative rated project percentages and numbers.
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Table 2. Descriptive statistical comparison of the paths involving customer step and no cus-
tomer involvement.
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Amount of
paths

72 29 43 14 48.28 %
less

Amount of
Positive
rated

32 18 14 4 22.00 %
more

Positive
percentage

44.44 % 62.07 % 32.56 % 29.51 per-
centage
points

47.54 %
more

Amount of
Neutral
rated

27 9 18 9 100.00 %
less

Neutral
percentage

37.50 % 31.03 % 41.86 % 10.83 per-
centage
points

34.90 %
less

Amount of
Negative
rated

13 2 11 9 450.00 %
less

Negative
percentage

18.06 % 6.90 % 25.58 % 18.68 per-
centage
points

270.72 %
less

4.2 Starting point of customer involvement in the idea paths

First appearance of customer involvement in all paths was mainly focused on the needs part.
Out of 29 paths were the customer was mentioned in any way, 20 times the first part where
the customer was involved was providing the need. Getting needs from the customer is the
largest group of all the ways the company interacts with customers during their idea devel-
opment path. Thus, it being the most common first customer step is evident. Needs also
being often the first step of any development project, as there is some sort of need of making
the project, having customer involvement there is most of the time the first possible step to
have the connection. Five times out of the 29 paths, the company identified a need from the
customer. This was often in a site visit or working on a project with the customer. As there
is something that the company was working with the customer earlier the path that was
looked in the thesis is counted to start from the discovery of these needs. The previous work
is not counted into the path as it belongs to other, previous paths and the emerging need was
the spark to start a new development project.
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“[…] it was an idea that we had when I was together with a colleague at a site. In [country],
we thought that hey, all system’s working, it’s doing like this and that, and that it’s just fine,
but if we would do it like this, it would be very cool. “

Two times in the paths the first customer interaction was in prototype testing. Based on the
way of the talk of the interview, it is clear that these were more early tests, rather than the
final pilot testing.  For one path the pilot testing was the first time the customer was men-
tioned. As pilot testing was often described as the first sale, this is the latest possible option
to have customer involvement in the development path.

The next steps are launch, sales, and incremental development, where a new
path can be seen to start. Many projects had customer aspects in the pilot testing but only
one had it as the first step where mention of the customer appeared. One development case
was completely done inside of a customer project, and there was no mention of concrete
actions how to customer affected the process. In there the customer relationship was already
established previously and the customer was involved right from the start.
The last path out of the 29 paths that had customer involvement had its first customer inter-
action in a co-creation workshop. The purpose of the workshop was to discuss and discover
needs and possibilities together. In that manner, it was not a need but the start of the devel-
opment, thus labeled separately.

Looking at the first customer involvement, it displays strong older relation-
ships with the customer. As the second-largest identifying needs, co-creation workshop and
customer project straightly come from previous customer interactions it is clear that there
needs to be an established relationship beforehand. In addition, looking at the answers from
getting needs and relative comments, it shows that there is often a long strong relationship
in the background that allows even straight personal contacts where there are clear needs.

The next sections will talk about ways customer involvement was found commonly in the
development steps.

4.3 Ways of working with customers during different steps of the
idea paths

In 72 paths customer was mentioned in 29 paths. Ways how the company works with the
customer could be put mostly into groups as there were clear patterns. The following cate-
gories were identified during the data analysis. Five of them formed clear sets and then there
were a couple of interesting ones without fitting clearly in the categories. In this section we
will go into more detail in every category. Summaries of each categories can be found at the
end of the category in a table. After all categories there is a collection in table 9, of the main
ways of working in each five categories.

1. Needs coming from the customer

The most common of the five categories was needs coming from the customer. Out of 29
paths that involved customer 20 had a need from a customer. This means 69.00 % of paths
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with customer involvement had a need from the customer. In the interviews when we asked
the interviewees to describe a good development idea it was mentioned often that the good
idea (, what was often interpreted as a need, rather than an idea, by the researchers,) comes
from a customer. In the interviews chosen for analysis 12 out of all 20 interviews stated
directly that good (needs for) ideas come from customers, and 2 said it indirectly.  What
makes this interesting is that when we look at these needs in total paths customer needs only
cover 28.57 %.  Needs were mentioned in 49 paths, meaning the need came from a customer
about 40 % of the time. There is a clear difference in the amount of how much people think
of a good idea comes from customers and how much of needs are actually got from custom-
ers. This might be because when we were asking about idea development people tend, they
can remember better what happened after the idea than before, or it can be that most of the
paths did not start from a “good idea”. Many of the paths were also incremental development,
where many felt it is not a real development and in many of those cases no needs were
mentioned at all, or the need was internal such as lighter structure, cheaper manufacturing
or such. Also, in real life, many projects just need to be realized, rather than starting from a
good idea every time. This is shown for example in this next quote, where they needed to
match their competition.

“It’s a machine that’s already available on the market. We wanted to do our own. It’s needs
to form part of our product offerings that we’d need to make to match our competitors […]”

Based on the interviews the ways how customers can give their idea directly
varies case to case. It can come through the sales personnel as they are in close contact with
the customer all the time or as a straight comment through email, or message. Some of the
different functions in the company have closer relationships with sales than other and per-
sonal relationships seem to make big differences in how much different people work with
sales. The situation is the same with delivery who are also in straight contact with customers
as they are delivering the products. Personal contacts and previous co-operation projects are
more common factors to provide needs from customer to correct development teams. Some-
times while doing a customer project, the customer might tell different needs directly to
people involved. Some of the needs have been gathered during workshops with customers.
In the workshops, the company has some people from different functions usually sales and
specific development team and they try to get a group of different people from the customers'
side too. They look together at the customers' situation and create a roadmap where they put
all identified needs. After that, they try to figure out how to solve them, or what the company
can help to solve and what is left for the customer to solve by themselves.

“Yes, it was also from the customer, that the sales personnel noticed, that the customers are
often asking something like this, and [the company] does not have it in the offering […]”

Customers contact directly persons by phone, email or in face to face meetings. These re-
quire the earlier mentioned personal contacts, and this method of getting the needs was the
method mentioned often during the interviews. The company has also official feedback
channels and some of the needs come from that. The interviewees felt that it is more common
to get the needs by personal methods rather than the official feedback channels.

In the paths with needs coming straight from customers, there was only one
negative rated path, 14 were positively rated and 5 rated as neutral. Getting needs from a
customer can be seen straightly as a customer as an information source situation. Delivering
a product with unique benefits and real value to the customers is the biggest factor separating
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NPD winners from losers (Kahn 2005), and the inability to adequately assess and fulfill
consumer needs has been linked often to a new product failures (Ogawa and Piller 2006).
This explains the positive outcomes of the customer involvement and is in line with com-
ments from the interviewees and the research displayed earlier in the 2.1 literature review
section. Table 3 summarizes results from needs coming from the customer.

Table 3. Summary of found results from needs coming from the customer.
Results Details
Most common way of working with cus-
tomer

69% Customer involvement paths had a
need from a customer.

Needs from customer vs other needs 40% needs came from customer in all paths
where need was mentioned.

Best ideas come from customer There is a difference between mentality and
true projects.

Many ways of getting needs from customer Personal contacts dictate a lot. Common
ways getting needs are straight from cus-
tomer and trough sales or delivery.

2. Needs noticed during a visit or a project

“But whereas the customer does not see the facility in the same way as we see it, thus we
look that our own machine state and the customer has a lot of other things to think
about[…]”

As mentioned in the previous step, not all the needs come from customers directly. Since
about 60% of needs mentioned in the interviews come from somewhere else, one way is to
get need indirectly. More specifically here we are looking needs that came up during a visit
to the customer or working on a project with the customer. The reason for a visit can be
anything, however, many common ones include, service visits, installing new equipment,
getting some samples, and sales meetings. One customer mentioned how almost at all times
there is someone visiting from the company. Most of these visits are done by other people
than people who are mainly working in development. This means development people need
to rely on the eyes and ears of the people who do visit customers. Here again, personal con-
tacts dictate a lot how the information moves. Functions who are close to service units or
sales will get more information and needs by just having conversations with the people who
visit sites. It can be hard for a person visiting the site to grab needs that are out of their work,
or reason visiting the site, even though that is a wish from the development site. Thus, good
personal connections help development to express their needs for visiting people. Sometimes
people can visit sites themselves, however most of the time that requires an active role of
wanting to visit. This is viewed as a better option, although not feasible because of the time
and other resource limits.

“For six years, I’ve been to one site, and I’ve been there three times. And I think there’s
people on site who really, they have the intimate feeling. I do talk to people that go to site, I
always listen to them. It’s probably worth talking to them sometimes, yeah.”

In the identified paths, five needs were discovered by the company during visits to a cus-
tomer or working on a project for a customer. Since there was 49 times when a need was
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mentioned in total, these five needs are almost 10 percent of all needs. However more inter-
estingly there were 10 mentions of a site visit and customer projects, which means needs a
50.00 % times visited a customer or worked on a project there was identified need that led
to a project. This does not take into account all the needs that did not lead to a project and in
such never started the path. Visiting sites can give interesting needs like in this case:

“In our line of business that too is like that, that I have visited a customer and I have been
able to look at competitions [product type] and found out that this could be done more easily
and more cheaply”

This shows how valuable visiting customer is, since there are many needs that cannot be
discovered without visiting. Proving the comments by Ulrich and Eppinger (2003) where
they stated the importance of firsthand knowledge. There were only two negative rated paths
that had customer involvement in them and the other negative rated path, started from a
customer project. They captured the need from in and there was a good development for it,
but like earlier mentioned it ended because of communication and organizational problems.
This shows how having a real need does not guarantee successful development. Table 4
summarizes results from this section.

Table 4. Summary of found results from needs noticed during a visit or a project.
Results Details
Visiting sites Sales, service, and delivery provide

secondhand knowledge. Development
team can arrange visits if they put their
own effort to it.

Needs noticed vs other needs 10% from customer in all paths where need
was mentioned.

Need noticed vs visiting sites 50% of the mentioned visits and project also
were mentioned as the finding of the need
for the project.

3. Testing, prototyping, and piloting

As for testing, for almost all products, the company carries out pilot testing at the customer.
This often the main testing done, and the answers support this.

“The main learnings out of the testings with the customers usually optimization of the design,
and where you find some of the… quality inspection work needs to be improved, or certain
things need to be assembled in a different way. Vice part it’s a product development process
of using cost and design for service and the design for manufacturer and improving, reduc-
ing lead, materials, you know, once you’ve gone through the prototype, you can take away,
let’s see…. So, the additional engineering you wanna put in to sort of cover any assumptions,
you can refine that so it’ll be better and they’ll reduce some of the complexity of the machine
or the safety factors or margin factors of the machine.”

Often pilot testing is also seen as the end of product development and shifting into incre-
mental development after that. The customer willing to do pilot testing at their facilities is
seen as the first buying customer by many. Many of the products made by the company are
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large, expensive, unique to certain customer and this makes them hard to test. The tested
prototypes where mostly physical rather than analytical. Combining the feeling that testing
is hard with seeing pilot testing as already selling, leads to the point that pilot testing is only
testing done for many products, however sometimes even that is not possible:

“We are taking certain business risk, that we are bringing it to the market without this sort
of practical testing. […] we are not given time nor opportunity, that it is, it is simply blocked
away, that it, we are gambling.”

 “So we tested it in the lab, and then, which is much more difficult, because you don’t know
how that scales up, but they’ve now tested a full-scale site.”

In two cases there was clear indication on testing on early prototypes or ideas. These both
paths were rated as positive. Other path had a proto that was handed for one customer, while
the other was more of an quick and dirty proto from digital side that they went for customer
location to try the idea out.

Testing can also be hard on the IP – agreements. It is important that the intellectual property
is secured before testing is done outside and sometimes people are worried to do testing even
inside, if the IP is not secured.

“ It is much better to keep it maybe in a small circle, because if you mention something to a
salesperson something, then he will be so excited, thrilled about it, that he will next mention
something about it to customer and then it will lose its novelty, its patentability.”

This fear has been developed from previous experiences or seen as important by the man-
agement. There is a potential risk to lose a lot of money, opportunities and, in the worst case,
give advantage to a competing operator in the same field

This fear can be eliminated by a smart customer (Noordhoff et. al 2011). Comments from
the customers side note this concern and all three customers mentioned that there have not
been troubles with the agreements on IP. Two of the companies stated that they are not in-
terested in IP, thus contracts have been quite simple to make an manage. They are more
interested on getting better equipment to lower costs, safety hazards, and increase profits.
One customer mentioned how they are not a technology company and are not interested in
the technology in the business field. In the described paths where customers had been in-
volved in the development, the atmosphere around the subject was relaxed and little or no
problems were reported related to it. When directly asked about difficulties in such arrange-
ments, one interviewee answered:

“I have not heard that it would have any insurmountable problems.”

The concerns seemed to be more in the minds rather than in realized collaborations.

 A lot of testing is done inside of the company, inhouse. Commonly used methods include
simulation and laboratory tests. Sometimes these laboratory tests are done as a scaled test
and some small electrical equipment can be tested inside of the company. For a bigger test,
usually a customer’s location is used, and that prototype needs to be planned to be suitable
for the customer's other equipment and process. One other type of testing that is common is
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that the company does tests for the customer in the company’s laboratories. These tests can
sometimes benefit R&D inside the company, although mostly those kinds of tests are done
for the customer as a service product. Testing without the customer shows up since in all
paths testing was coded 43 times and only 6 of those are done with the customer. This means
13.95 % of the times testing was done, it was done with a customer. For all paths, the six
times correlates into 8.33 % of all paths customer was involved in testing.

Out of these six cases, there were no negative rated paths and overall there
were no negative comments when testing had been done with customers if we exclude the
ones to being careful with IP. Overall testing is seen as important and preferable action to
do with customers. For reasons why it is not executed is mostly because of common prob-
lems in development projects, such as time and other resources.

“ That was some testing. That went, by the way, that went quite structured. […] After that
job, I think we wrote down a mental note that we should always do testing like this. To be
honest, we don’t at the moment, because there is not enough time.”

This quote tells a common story when talking about not testing. Other reasons that came up
was a problem of size and trying to find the first “customer” who is willing to test. It seems
to be a common problem and fear for all projects and a key topic that has a lot of focus.
Customers comments gave some insight to this. There were differences if they would prefer
testing early or later with an almost finished prototype. All agreed it is easier to do testing if
there is funding and there is no large physical construction, that needs to be done. The com-
pany has also identified some solutions to get the first customer.

” […] certain customer will get it an installation for free for nothing and just, let’s say, we
want to collect their feedback. We want to see how they use it. We want to see how this will
affect our correspondence, our communication with the customer. That is what we need as
lessons learned and to, well, distribute this further.”

Sometimes doing pilot test create additional work for the development team, and that has
been noticed by some, which is highlighted by this quote:

” […] that we should not sell them way beforehand to customers, as if they would be finished
products, also we should not do too many simultaneous tests. That, then that if you have in
your product development project… ten site-tests going on with different customer, then af-
ter that, the development team will morph into that kind of customer support team.”

“[…] we should always pick that kind of pilot customer, who knows exactly, that they are
about to receive this kind of prototype.”

However, there is a lot of concern on this topic, projects that have done testing with the
customer seem to have no problems with testing and having customers take their product
into testing. This is often based on long and strong relationships between companies and
persons.

“In my opinion, we have very good relationship with quite many customers and… here in
Finland [those kinds of customers] can be found very well.”
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“[…] but even nowadays we luckily have very good relationship to those customers and
them, those customers usually don’t have a lot against to say, that we bring something…
something new product to test there.”

All the interviewed customers also shared a long relationship with the company, and they
were emphasizing it during the interviews. One reason for the strong relationship was men-
tioned by couple of straight quotes from the customers.

“If there is a problem you don’t walk away from it, that you fix it.”

“You own the problem until it’s fixed, and I think that’s very positive. Not all the suppliers
do that actually.”

These relationships with customers are one big differentiator between different product
groups in the company as are the product size, type, and cost to how easy is to test with
customers. The easier the testing is to do, the more like it will be done. Digital side of the
company was mentioned by the customers and inside the company to be testing easier as
there are no as big physical limitations. All of these previous comments indicate the hidden
thoughts behind testing work with customers. It shows how the mentality so much more
focused on incremental improvements, than trying to do co-creation. Customers are seen
more like traditional customers to acquire money from, rather than looking them like creative
partners. This is a clear feature of the development culture. Summary of this section can be
found underneath in table 5.

Table 5. Summary of found results from testing., prototyping and piloting.
Results Details
Pilot testing is the most common way of
testing

It is seen as the first buy by many.

Customer testing in all paths 8.33% of all paths included customer in
testing.

Resources are tight Testing is seen resource heavy, they require
time, money and right customers.

Strong relationships help Even as there was a fear of finding first cus-
tomer to test with, those who had done the
testing did not mentioned this problem.
From customer comments the benefit of the
strong relationship can be seen as well.

Differences between products Some have better relationships with cus-
tomers, some have easier products to try
out. This has led for different style testing
practices.

Customers are not seen as partners in testing Often customers are seen as information
source or as a buyer in pilot testing, rather
than a partner that you are testing with.
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4. Co-creation and idea generation

This category focuses on idea generation and development as co-creation. The previous cat-
egory of testing had no or did not mentioned of thinking about the problem with a customer
rather than mainly just focusing on running tests with them, or at their facility. Co-creation
is a popular topic in all industries. Even the company studied in this thesis has been talking
about the importance of it, as stated in the 3.1 Research setting section. This importance was
heard in the interviews that were done for the research as well as in unofficial talks with
people at the company. The studied company field of work is often described as an old fash-
ioned, slow field. However, some of the other players in the field have started showing in-
terest in working together with customers and other partners such as startups and manufac-
turers. This has been noticed by the studied company. When asked about how to develop
current development working culture one quote summarizes quite well the atmosphere:

 “[…] we have to start building it as customer oriented, so that the needs of customer and
the ideas will be born there as thoughts, real ones that can be tested at the customer and
after testing we will take the best parts and develop somewhere with designers and develop-
ers […]”

This shows how the interest is there and the feeling that the future is in the customer-focused
work. Another comment shows the difference to the current situation on the emphasis of the
brand value that it would also give:

“It is anyways a big part of [the company], that we can also serve the customer and that
they see us as more extensive partner. Not just as a technology provider.”

This statement is supported by the customer interviews where the emphasis was that the
company should be a true partner and not just a supplier. The same subject is supported by
management as there have been also official releases where the top management of the com-
pany talks about the importance of co-creation and working with the customer. These rea-
sons are clear indications that there are a need and some support for doing more co-creation.
However, from all of the paths discovered there were only four paths that included co-crea-
tion or idea generating with the customer. These practices seem really new for the company
and have started some buzz around the company’s development people in Finland, where all
of these three projects were operated. From all four paths, two were co-creation workshops
with the customer and two were more unstructured co-development with testing at the cus-
tomer premises.

The workshops have been starting with the digital business side of the com-
pany and the talk has been moving to other areas of business. It all began from the ground
up, a small group’s way of working. Some customers have been asking for this kind of work
and now the company is trying to build a more structured process starting from these first
workshop projects. For the workshop, the current process starts from meetings with the cus-
tomer where an agreement is done to do such a workshop and co-creation. Next would be
the time to do contracts about IP and working, however that is not always the case. The
reason for that seems to be mutual excitement and good relationships which promise agree-
ments in the future. Next, two groups are gathered. One from the company and one from the
customer. These groups consist usually sales, experts of that specific field and development
people from the company’s side and varying people from management, buyers, maintenance
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from the customer side. After groups have been gathered the workshop can be hosted. Op-
tions for the location for the workshop is usually three. At the customer’s location, the com-
pany’s location, or an external location such as a university, or a business hub.

“[…] but now I have one of my own customers first one like this, where customer has a
problem, and then there will come customers personnel like ten just from like the bottom up
to the highest management will participate that workshop, and from us will come… product
experts, and then this kind of a facilitator.”

The need for more resources is seen as the problem, and it fits well with the rest of the
interviews. Resources are seen tight even in normal development and the lack of them is a
reasonable fear for a more common implication of this workshop method. This means there
needs to be big concrete support from the management if they wish to make this more com-
mon operations model. This includes time, money and even personnel with clear positive
endorsement to give clear message that this way of working with the customer is preferable.
This resource needs can be seen in the comments from the other workshop and other paths:

“But then the collection and compilation [of the results] is left often as a problem, that it is
left for someone to do, and then he is a busy guy and starts to compile it only after couple of
weeks and then there is only half of the ideas. Then they are a bit interpretational those Post-
it notes, that what did it mean, this was a really good thing, what was it. That is lousy in
those, time-consuming exercises.”

“We have tried couple of those [workshops] here like that, and it is unbelievable to notice,
that if you get 3-4 hours of time from people in that way, that they can focus in to this kinda
new thing in that way, that can focus, then there will develop quickly a lot.”

“That I see as really valuable, and it will add definitely more innovations, if we can just
reply to it. So we can arrange that workshop kinda with a certain group of people, and we
should be able to increase the amount of staff, that is able to perform, but then when people
will get excited, these kind of first projects will start moving from there, so also for that, that
can we respond to it, that we are able to take them forward, when nevertheless [it is] as
operations model for us very new. That is the next challenge, that how we can get to that
continues development with customer.”

Customers mentioned that they also require quite much resources for co-creation and work-
shops. Thus, it is easier if they know that the company has a possibility to organize such
workshops and the customer can choose timing when their situation is suitable. This is crit-
ical with open ended workshops where there is no clear need that is being solved. However,
in clear need cases workshops seems to be more acceptable regardless of the situation. These
clear problem case workshops were also more preferable.

One path that had co-creation without workshop utilized testing with a customer. The cus-
tomer was requesting tests for a certain problem and working closely with the team from the
company they were co-developing the idea further. They mentioned that they were also mak-
ing development inhouse, which indicates that the co-development was more occasional
meetings and talks after the test results.
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“It does not make sense to do without [customer] something here in-house for a year or so,
and we don’t know will it actually work, so if there is a customer willingly to work with us,
then the better idea is to build there.”

The easiest way to do co-creation with customer seems to use customers’, that some classify
as partners, facilities:

“Then we go to some facility, where we have a lot of things going anyway. We have these
kinds of partner facilities, where we are doing a lot of product development with them in
cooperation.”

These are strategic partners that have been working along time with the company or have
great personal contacts within the company such as the interviewed customers. All of the
interviewed customer expressed that they are open to collaboration. To make new partners
it is important to have the first co-creation project that goes well and both sides are happy
with the results. Trying to make a win-win situation is highly important and also recognized:

“Win-Win situation must be, if we are building something up in some way, that you can make
anything tangible. And it is not anything from us, if we make a great deal with one customer,
then we get something developed, when otherwise development does not proceed, then when
globally we will get hundreds of customers after that, who we can sell, and one customer is
quite small factor in that. Most often they will continue with us”

This leads to the next point where the company needs to be careful. When doing co-creation,
the company needs to keep the goal of selling to many customers in mind. It is easy to focus
on the individual problem of the partner and making a great product just for them. However,
that might not be suitable for other customers in other market areas. The other side is to not
sell their products while doing co-creation. Customers mentioned few times how the com-
pany should be a true partner rather than a seller when doing co-operation. The company
should also be honest, if they don’t have a solution, and know that the competition might
have. This creates more trust in the relationship. Customers also understood that there needs
to be a balance between pushing existing products and being a full partner, although the scale
should be in the partner end.

The other non-workshop pathway is a mixture of getting the need or the first
idea with a customer, then making a group inside the company and coming up with a better
solution. The solution was loved by the customer and they started doing testing. There was
testing inside the company and the customer had their own pilot testing going at the same
time. The company focused more on a product that was a mechanical part of a bigger picture
and there were no written agreements on how the IP should be shared or owned. This leads
to the point where they are setting up the partnership as the next step:

“[…] we’ll present the technology solution to the customer and that point it is intended to,
the customer who select the partner, to move forward with this co-creation or technology
development partnership.”

At this point, the four paths only sum up to 5.56 % of all paths discovered during this study.
This validates that it is still a tiny portion of the projects of the company and that there is a
lot of room to grow. Both of the workshop paths were described to be positive, and there
were no negative paths in co-creation. Findings from this section are summarized in table 6.
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Table 6. Summary of found results from co-creation and idea generation.
Results Details
Workshops are new working way Only couple of projects and only in Fin-

land.
Workshops requires a lot of resources From company it requires people who are

capable of such working, time before, dur-
ing, and after, and concrete support from
management. From customer they require
suitable situation with money, timing and
needs.

Other than workshop co-creation Less structured way of working, but still
possible through strong relationships.

Business needs keep in mind in balance It is important to create a solution for many
customers, rather than only for the co-crea-
tion partner. Selling or pushing company
products during workshops are working
against true partnership.

5. Seeking and sharing knowledge

There were no negatively rated paths with seeking or sharing knowledge with a customer in
the path. This exchange of information is quite common in the workshops, although there
were two paths where there was no workshop involved. In these paths the developer just
decided to talk with the customer and comments from that were really positive:

 “Our service was actually visiting for completely other reasons and I said, that I could come
along to talk with the customer, and we started with customer to think that, now we are doing
this kind of things, that I could go through what we have under consideration and if it would
have any benefit for them and how they would see it fitting that their machine would work
and this sort of.”

“[…] then I told to the customer [about the idea], and they said “well that’s damn good
idea” […]”

The second example shows early validation of one’s idea. Many times, in interviews we
talked about criteria that are needed to validate to project and customer validation came up
often. It makes it interesting that it was so seldom mentioned in the paths, as it is seen a good
option to validate the necessity of the projects. This can be seen in the next quote:

“The only thing I think… talking about the [product development] process, again, I think
there needs to be a customer component to that. And I’m not sure there really is, you know,
a lot of it is self-possessed and self-value assessed, and the common comment is: “These are
just made up numbers.” So, again. Talking to… if possible, talk to customers. In the early
step, could mean a much more effective development path or prevent overspending on some-
thing that may not have that much value.”



52

It is more common to share and seek knowledge from other partners than customers. These
include the government’s research institutes, universities, sub-contractors, and manufactur-
ers. Working with some of them has been a long tradition and a quite common way of work-
ing. Other outside help with knowledge was mentioned twice as often as with the customer.

Knowledge was shared twice to customers out of 14 times of sharing
knowledge. This means in those times interviewees mentioned sharing knowledge 14.29%
it was shared with a customer. Sharing more would be possible as one customer stated that
they have almost all the time someone from the company at their facility.

All customers were interesting in sharing knowledge and getting to see proto-
types and concepts for giving comments. Same benefits of getting new ideas and broaden
their views from their current equipment were mentioned as in the interview inside the com-
pany. Customers mentioned they know what is on sale, but not knowing what is in develop-
ment, coming soon. There was one case where the customer told that they had been in an
innovation showcase where the company was displaying new technologies and that this
would be interesting to have this sort of events in the future as well. Customers show interest
to see the path where the industry is developing. Summary of the findings are in table 7.

Table 7. Summary of found results from seeking and sharing knowledge.
Results Details
Sharing knowledge has been positive Highly positive comments from both cases

of sharing knowledge with customers.
Possibility to early validation Sharing can lead to early validation of

ideas.
Customers are willing to share more Interviewed customers are open for more

sharing knowledge.

6. Other

This section contains a couple of odd paths that did not clearly fit into these categories but
still had a sufficient amount of customer involvement.

First of these two odd paths started with a customer expressing their need to have a service
from the company. This was a new type of service and the company started a project on it to
make the sale. Eager to make the sale, the company sealed the deal and just after the contract
figured out all the kinks of the service. In this study they found out that there is a need, on
the machine the service was settled on, to make the deal profitable. Thus, after that, they
made a complete development case on developing a new part of the machine. Originally this
was not the need of the customer, nor a need that was noticed by the company. The need
developed from necessity and ended up improving the product greatly. Part of the reason
was also good project management that had pressure from the service deal to make a profit
and good ownership of the project. Testing helped to make the product better than required
by the pressuring deal. When these things were handled correctly, it did not matter that the
project had a very ambiguous start.

The other odd project was the only path that mentioned how the project did not
follow the official R&D process of the company. The whole project was done inside of a
customer project and not as new product development.



53

“The product did develop to a full product, and was delivered within a project, so there was
no actual R&D project for that. This is pretty common way for [the company] to do projects,
[…]”

Although the path went through quite a normal path of development from idea, to concept
drafting, to testing and getting comments from different people inside of the company, the
big difference is that the documentation of a customer project is different, and it is saved in
a different location, than in R&D projects. This means there is no visibility to others how
the project was going, there was no checks or gates. This also means it does not show up in
any R&D statistics or needs to be manually added. Similar situations were mentioned quite
often during the interviews, however, this was the only identified path that disclosed that
detail straightly. The quote above mentions how it is a pretty common way of doing inside
of the company. There are a couple of reasons for this kind of behavior. First being it is easy
and simple. Money is coming from the customer, so no need for budgeting or trying to fit it
in with other work. The project team does not need to follow the official R&D protocol.
Sometimes viewed as a complicated and time-consuming process can be skipped quite to-
tally. There are no heavy reports to fill, no official estimations to make on profits, and no
checkpoints that need to be passed. One important feature of this type of development is that
they have a willing customer for pilot testing. As getting the first customer is often described
as a difficult process, in this type of method the worry is eliminated from the get-go.

“[…] we have to find some customer who is enough crazy to take those new prototypes also
in use, we have to get user experience from it, and… not often so…  we have hard time to
start pushing those out that it will come to an stop at some point that… even from our side
or we just don’t get that thing to customer or somehow, we don’t have that kind of contact
who would be positively openminded to this thing […]”

Besides the documents and following aspect, there is also other negatives on developing
inside of customer project. One is that sometimes there is too much promised that cannot be
delivered, or it becomes too expensive and the deal is not profitable. One thing also that
came up was that customers might want extra features that were not there in the early part
and that can mess up the schedule, budget or in the worst-case whole development if the
feature changes the product too much.



54

4.4 Collection of way of working with customers

Here in table 8 is a collection of the identified main ways of working that were identified
during the analysis of the data.

Table 8. Collection of identified main ways of working with customers during different steps.
Category Main ways of working
1. Needs coming from the customer · Getting needs straight from the cus-

tomer
o Personal contacts
o Email and other digital means
o Phone
o Face to face

· Getting needs from other routes
o Sales
o Delivery
o Service
o Official feedback channel

2. Needs noticed during a visit or a project · Visiting customer sites personally
· Working in a project with a customer
· Getting needs from other routes

o Sales
o Delivery
o Service
o Official feedback channel

3. Testing, prototyping, and piloting · Pilot testing
· Early testing
· Prototype testing
· Using customer location for testing
· Utilizing customer laboratory tests in

R&D
· Build strong relationships to help find

suitable customers to test with
4. Co-creation and idea generation · Workshops

o Open start
o Solving specific need

· Partnership
o Requires good relationships

5. Seeking and sharing knowledge · Personal contacts
· Possibility to validate ideas early
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5 Discussion

In this section the results are summarized and contextualized, the limitations of the study are
gone through, future research is suggested with suggestions for practical implications. This
thesis explored ways in which customers were involved in the company’s idea or product
development paths. From the results five different steps were identified how this involve-
ment is done currently. Next, this section will go into some topics that were discovered in
and out of these steps and are suitable for wider customer involvement. After that, there is a
reflection on the individual identified ways of working with a summary in table 9 at the end
of the identified ways of working.

5.1 Personal networks

Personal networks came up often in the interviews. This is especially visible in needs and
getting the customer contact. Ulrich and Eppinger (2003) mention how professional net-
works are important in external search part of concept generation.  Based on this study, the
internal network is highly valuable and common part of many steps on the idea development
path.

“And maybe the most effective in this is the internal networking. That you know who is run-
ning with at there, customer’s site in the customer interface and listens those customer val-
ues and worries and that you take then with you to the development project.”

Besides getting access to customers, internal networking is important for getting support
from different functions as it is important to have many different functions to see that all the
important different features are done, and all the different angles are explored (Ulrich and
Eppinger 2003). Personal networks help also to get ideas from other projects or hear about
great opportunities that would be otherwise unavailable. Networking significantly boost in-
novation output (Pittaway et al. 2004) The internal social media does help, although most of
the interactions mentioned in the interviews were concluded by face to face meetings, on a
coffee or even after work meetings. IT-networks might undermined knowledge sharing by
reducing informal opportunities (Swan et al. 1999) and thus face to face interactions might
be better.  Most of the help for idea generation was mentioned to happen in a natural setting
with general talks, without trying to come up with an idea. Also, there were mentions of after
creating a personal connection with someone to have idea generation sessions. It was men-
tioned that this was possible because their personalities were a good fit. On the other hand,
the opposite was mentioned too. It is hard when you don’t know people who to talk with,
who to ask for help. In customer interactions internal networking is important as there were
mentions by the customers how it sometimes shows when the company’s functions are not
at the same level. There is a possibility to hurt customer relationships and thus should be
taken seriously, as every contact with customer forms new expectations and opinions (Kahn
2005).

Customer relationships were often based on personal networks. In co-creation the work is
often based on personal contacts or the contacts are created as working occurs. In seeking
and sharing knowledge both paths relied in the personal network of the person interviewed.
A key feature of personal informal networking is to share tacit knowledge (Pittaway et al.
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2004) .Strong customer relationships are in some cases built on the personal contacts and
that was the case with at least one of the customer interviews. These personal contacts are
utilized in getting testing done at the customers location, or other co-operation. Strong rela-
tionships made the interviewed customers more open to future work.

5.2  Lack of resources

Even with personal connections there is another problem that often occurs. There is not
enough time. The people doing development work are busy, and the people they need for
help are busy, and even the customers are busy. Everyone has their own projects and other
“normal” work that they need to be doing. Having less projects to work on, frees up resources
to development (Kahn 2005). In the study company, there is a really limited amount of peo-
ple who are doing purely development work. In the supporting functions, this is simply not
possible, even though it being highly important to get their input as well. Nevertheless, the
time limit is obvious:

“Yeah, of course it is that, if there is idea process to design things, there is some sort of
application, the sales needs to be part of it to keep the market customer interface, keeping it
included is very important. And we are used a lot, that lets say some new, new [product
area] mechanism, it takes, well not that much, but there is that every month, a request to get
me to join some brainstorming session, where they want some input from sales, so yes, we
are asked to join”

Poor portfolio management with lack of adequate project evaluation and prioritization leads
in to resources being scarce and make project move slowly (Kahn 2005). Cutting steps from
working with other people is an easy way, as it takes a lot of time and effort. Teams are
unable to complete development tasks effectively when resources are hindering (Ulrich and
Eppinger 2003). This is displayed in the next quote.

“That was some testing. That went, by the way, that went quite structured. […] After that
job, I think we (-) wrote down a mental note that we should always do testing like this. To be
honest, we don’t at the moment, because there is not enough time.”

This gives a great opportunity to create better practices and established ways to do the de-
velopment work since routines do lessen the threshold to start doing the work and have a
clear process makes it faster and in that way it saves time. Another opportunity is to try to
get more time from the management to development work. This was easily the most common
answer to what would make the interviewees' development work easier or more productive.
It can be speculated that time restrictions also limit the amount of customer interaction work.
It takes time to find willing customers, set things up, work with them, and follow through.
Customers' side had similar comments that co-operation would be suitable on times when
they have time.



57

5.3 Different practices within the company

The studied company also has a lot of different style of products. They go from services to
one of a kind products to mass-produced, from large to quite small ones. Some products need
digital solutions while others are pure mechanics or just knowledge-based. This means dif-
ferent sides of the company have different opinions and needs than some other side as not
all methods and processes are suitable with all different projects (Ulrich and Eppinger 2003).
They also have quite different ways of working where some are more prone to early testing,
others might be working more with manufacturing and optimizing costs.  This is clear when
looking development work from the customer perspective. Other sides are working on with
customers in only pilot testing, while others go actively seek for need from the customer.
One specific comment was about the differences from service to products, from a person
who had been working on both sides, and now works in service:

“I think there is more positivity and willingness to keep things a go. I think there is more
hunger with developing new technologies to create new opportunities. And I think there’s a
sense [for] customer, trying to understand their needs.”

Other differences were noticed by the context, small comments, and the full paths that were
given by different sides. While that service comment was an only straight comment on dif-
ferences on different sides of the company. The reason for that was that most people had
been working mostly in their own product group and had not that much knowledge of what
the other sides are working on, or how they are working on it. Customers also noted the
difference in products. In the interviews they stated how digital solutions are easier to test
than something other that requires construction work. Having a common structured method
allows different functions discuss projects with each other with common language (Ulrich
and Eppinger 2003)

Next, there is a closer look at the identified steps, that will give reflection and meaning as an
addition to the results.

5.4 Ways of working with customers during different steps of the
idea paths

Summary of discussion on the five identified ways of working with customer can be found
on table 9 after the detailed discussion sections.

5.4.1 Needs from the customer

The big difference between real projects and what was stated to be good ideas highlight the
mental change in the development. People know that good ideas come from the customer
however, many projects start from somewhere else. There were only a few mentions of how
the interviewed went to look for needs and thus, this step is getting needs from customers
not searching needs from the customer. There was no mention of multiple need finding or
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trying to capture needs from multiple customers. This must happen and there were broad
mentions of how many customers have been telling something to sales personnel. Most of
the time this was the only need that was captured, and then the development started. Even
though, one comment highlighter that it is possible to interview the customer if needed:

“Certainly, you can pursue them if you want more contact. It’s very easy to jump in on
(meetings) or pick up the phone and talk to a contact.”

This indicates that people are not just doing it, even when they could. There is some other
limiting factor. Time was mentioned often to be the limiting factor, and the methods of the
company do not guide into looking more deeply into the needs. Not looking adequately into
users' needs is often a key reason for new product failure (Ogawa and Piller 2006).

There were no mentions of interpreting of clarifying the user needs. They were
taken as they were received. Again, this can be just the case of people not mentioning it in
the interview rather that people not doing it.  It might be that it not seen as a step at all, even
though it is important to make sense of the gathered information (Ulrich and Eppinger 2003).
Especially when customers might not know their own needs very well (Simonson 2003). If
customer is only used as an information source it seems to be a key challenge, that there is
not obtained enough sufficient information, or it is not fully utilized (Cui and Wu 2017). The
findings display a little processing of the gathered needs.

Needs were most of the time the starting point of a path. When asked to tell
about real-life projects, many stated that it started from a need. It might have started by other
means like budgeting new projects, or other ways. Nevertheless, the interviewees saw the
situation that the project started from a need. This indicates how 20 times the path started
with the customer involved by providing a need.

Most of the time the needs come as secondhand knowledge or are taken as an
exact value. There are straight connections and many interviewees mentioned that they per-
sonally get needs from the customer however, mostly they come from people working closer
to the customer. This tells the importance of processing the needs to make sure they are fully
understood and correct. It would be much easier, if the development team would be in direct
contact with the customer even in the need part as they can dig better for the right infor-
mation, they require for capturing the needs better (Ulrich and Eppinger 2003).  The direct
contact happens again more on a personal level than by company standards and is not done
by everyone. Comments also can be interpreted as most seem ok with having no direct con-
tact. Some comments highlight that it should be done more often and are unpleased with the
situation.

5.4.2 Needs noticed during a visit or a project

Most of the needs captured from customer interactions were straightly given by the cus-
tomer. This does not capture latent and other needs that the customer cannot articulate (Ul-
rich and Eppinger 2003).  Sometimes when a person who works on development gets to have
personal visits to sites of the customer and the company has had development projects from
the captured needs from these visits. From the customer perspective, this is a positive event
that the company visits and gets ideas and discovers needs during the visits. They are even
ok with the company doing their own development without involving the customer for these
needs. There is a big potential in capturing these needs, but the development people are not
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likely to visit and get second-hand knowledge again. Some expressed that they always try to
talk with the people who are working with the customer more closely, to get as much as
information as possible, but only few actively do that and more less actively try to go visit a
customer site.

“I don’t have as much interaction in my current role with customers. I did in the past, I had
them, and it’s really, it’s infrequent. But there’s certain customers that you have, I guess,
good relationships with and you, you kinda get to know… They may not even see that they
have an issue, but you get to know them and get to understand their process. And you may
not have it right then, but sometime later on you… this may work out for them, and then you
go to them. So it does happen, it’s not that common, though.”

This provides again an opportunity to change the working methods and patterns to get de-
velopment people into direct contact and visiting the customer. Same problems and lacking
processing of the needs are shown with the answers on the paths that noticed a need than in
getting the needs of the customer. Thus, the same conclusions can be drawn as in the previ-
ous 5.4.1 section.

Projects seem a bit different. Here the customer interaction is more of a must. And the needs
captured are happening in an accidental discovery (Kahn 2005), rather than actively looking
for opportunities. The same accidentality was obvious in the site visit as well. There was no
reflection on people who had captured these needs to try to do it more actively in the future.
This might again be for the lacking resources and focus on a different type of work as devel-
opment teams are unable to complete development tasks effectively when resources are lack-
ing (Ulrich and Eppinger 2003).

5.4.3 Testing, prototyping, and piloting

Testing at the company seems to be mostly focused on the pilot testing. Pilot testing is the
last test that is done before start selling the product and thus it is seen as a big milestone
(Ulrich and Eppinger 2003) for the product. Often this pilot testing is also described as the
first sale and that can change the focus of the testing into product launch (Kahn 2005) which
is closer to sale than testing. This is shown by the concerns that people talked about finding
the customer that is willing to take the test product into their facilities. There were no talks
about concerns if everything worked as planned, or if there is a need for major design
changes  even when there were stories of these situations happening. Removing refining the
prototype, and other steps from testing, removes the benefits  of those steps, like reflection
(Ulrich and Eppinger 2003).

Most of the testing is also focused on physical tests rather than analytical. An-
alytical tests are common and most likely more common than how often they were men-
tioned in the paths as they are often cheaper, especially with larger equipment (Ulrich and
Eppinger 2003). This is highlighted by the answers that talked about tests. Often analytical
tests, like simulation, were left out when questioned about testing and only mentioned after
directly asking about simulation testing or similar. This indicates that there is a possibility
that there is much more analytical testing done that is not mentioned. Furthermore, not much
of the purpose of the test or form and setting of the test was mentioned. Purpose was men-
tioned in some cases and especially in physical tests can be seen in the next quote:
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“The main learnings out of the testings with the customers usually optimization of the design,
and where you find some of the… quality inspection work need to be improved, or certain
things need to be assembled in a different way.”

This also displays how often testing is seen only for tangible items and design changes. Only
a few comments talked about how they tested feelings of the customer, how they react to
certain concepts. It also displays how customer is often seen only as an information source,
where it is beneficial to be experimental during the process (Cui and Wu 2017). However,
multiple testing in singe path was rare. There are exceptions and paths that test even ideas
with customers.

“Yeah. I have the approach that if we were to measure an idea, it’s the call a customer very
early and validate it with them. When we go back to what squashes ideas, and so… one of
the things we’re good at [Company name] is coming up with what we think is a good idea.
That never really valuing it against a customer if we create products the customers don’t
want. Or has the potential to don’t want or value less than we value them”

Such early testing is highly valuable (Kahn 2005), and this was noticed by some in the com-
pany, although it was not seen in action in the paths much. Early concept testing takes the
customer to one step closer to co-development as the customer is more actively involved
(Cui and Wu 2015), even though it mostly utilizes them as an information source. Such ways
of working are tied to single personas in the company that has done such work and have their
personal contacts with customers.

“This part I guess it’s a closed network of friends that are having in the business that you
can approach and ask these questions, and sometimes it’s more of a structured,(long inter-
view process, so you have a draft long interview, and use that to try and not provide a solu-
tion, but explore their problem better in a, “If there was a solution to this, would you pay
for it? If you paid for it, how much would it be worth to you? How much would you expect
it to cost?” Those sorts of questions. “

This type of testing works also as a communication to the customer as well as to the team
and management about where the project should move (Ulrich and Eppinger 2003). It also
builds a relationship from early on to access the customer easier in later steps (Kahn 2005;
Nambisan and Baron 2009). One reason that it is not shown often in the paths is that the
early parts of the official company process is quite open and does not guide development
into working early with the customer. Structured method could provide step-by-step guide
so even less experienced development team could perform concept testing (Ulrich and Ep-
pinger 2003) There is vocal support for testing of ideas, but the tangible means are lacking.
Having the customer involved earlier would lessen the trouble of finding customers who are
willing to take the equipment for pilot testing (Kahn 2005), that was often highlighted as
problematic.

All of the testing with customer interaction were physical prototypes that were
described as pilot or close to pilot testing. In the paths there was no very early testing of
concepts with the customer. There were mentions of such testing in other questions and
without the customer, however not with the customer.

Next section 5.4.4 talks about workshops and true co-creation that included such acts,
although it was never described as testing by the interviewees.
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5.4.4 Co-creation and idea generation

This step has the true form of customer as co-developer work in it. The company currently
uses two methods: having a structured workshop or more of a free-formed co-operation.
Previously the company has been using only the free form method and it has been very
tightly tied to certain persons in the company. This method has been driven by strong cham-
pions with strong partners. The workshop method is steadily growing into more structured
that is a new way of working and fulfills the talks of the management. With structure even
less experienced teams are more suitable to succeed (Ulrich and Eppinger 2003) and the first
try is less of a jump into the deep end. However, during this study, only four paths had any
true co-creation in them. This is a low number even inside of only the paths that had customer
involvement in them.

Even when there was a process that was still in the forming faces, there was
little talk of clarifying the problem before trying to tackle it. Clarifying the problem is im-
portant to develop general understanding and breaking the problem in to subproblems if
needed (Ulrich and Eppinger 2003). The lack of clarifying was visible in any idea generating
sections that was mentioned in the interviews with the company.

”[…] this kind of rapid innovation workshops focuses more like on exploration of suitable
solutions, but kinda not at all defining the problem.”

The company has operated with open broad starting project and more specific narrow start-
ing co-creation projects. Open start being that, the project can tackle any problem or needs
the customers, or the company feels there is, while the specific start looks into one specific
area or product. The customer interviews mentioned that specific starts are easier to imple-
ment and that is one easy way to lessen the complexity of the process from the beginning
that enables easier co-creation (Cui and Wu 2017). Specific methods for the co-creation only
mentioned Google Sprint and design canvases. The end reflection was mentioned that it is
resource heavy and the comments indicated that it would benefit from a structure that would
guide it better. Resources were mentioned as the only negative aspect of current co-creation.
This was mentioned by the company people as well as the customers. The customers stated
that if the timing is suitable and there are available funds, they are jubilant to partner in co-
creation. From the company side to concerns about finding time to get people was displayed,
while the benefits of it also was shown to be acknowledge.

To start working in a true co-creation can be difficult, thus multiple things need
to be considered. Customers told that it is better for them to indicate when it is a suitable
situation to do co-creation. This requires that the customer is aware that the company is
offering such a “service”. This means that the company should focus on getting a message
to all potential partner customers that they are willing to organize workshops and co-crea-
tion. This then requires time and flexibility from the company to be able to free people to go
on doing a customer workshop project Companies that have more flexibility in their NPD
process are more likely to do co-development (Cui and Wu 2015). On the advertisement side
the company should have a clear message of why they should be the partner and not some
other company. This requires strong public relations and knowledge on the clear benefits for
both parties. On the interviewed customers all had strong and long relationship with the
company, thus co-creation seemed like an easy and obvious option (Kahn 2005). This is
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most likely not the case with all of the customers, especially with those without strong rela-
tionship. The company was described as a “problem-solving company” by the customers in
the interviews. This is a strong message that could be utilized in the marketing of workshop
capabilities. In the market where customers are coming more desired assets, the message
should be clear why to choose the company, rather than any of the competition. By partici-
pating in a co-creation, the customer is investing, time, money, personnel, and other re-
sources (Hoyer et al 2010) and is most likely careful who they want to invest in.

The contracts of co-creation should be clear and done in the very early part of the process of
the project or partnership, preferable as the first step. This will ensure that there will not be
disputes later in the process and keeps things clear (Kahn 2005). That was not always the
case with these paths we analyzed, and sometimes there was no contract, just a pure will to
do co-creation and it went straight into action. However, there was still no concern about the
upcoming contract. It seems the fear of the contracts seems to be more with people who have
not gone through co-creation with a customer or a partner, and those who have had this
experience are more confident about the process. This might be a big factor for new people
inside the company to start learn similar type of working from their peers. This has shown
to lead in to more knowledge sharing (Kahn 2005). Customer interviews suggested they are
not interested in securing the IP and this has been proven to help to lower the concerns on
the matter (Noordhof et al. 2011).

5.4.5 Seeking and sharing knowledge

In addition to workshops sharing knowledge with customers was mentioned in two paths.
Having a more open basis for development has been proven to increase the percentage of
successful products in the terms of profitability (Kahn 2005) and to provide external
knowledge (Coviello and Joseph 2012) that would not be obtainable otherwise. It requires
actions and courage from the company. The interviews indicate how there are concerns of
losing IP, especially before the patents are finalized.  These concerns can be lessened by the
customer and strong relationship (Noordhoff et. al 2011). Customer interviews told how get-
ting information from the development is highly interesting and they are willing to give
opinions and comments about current ways of working and prototypes. Thus, the sharing of
knowledge seems to be a clear need from the customer. This is a good opportunity for the
company to start co-creation from a knowledge base. It can build a relationship and make
the beginning of workshop-based work easier (Kahn 2005). Currently, the company’s
knowledge sharing is at a low level even inside the company. This is indicated well in this
quote:

“It is much better to keep it maybe in a small circle, because if you mention something to a
salesperson something, then he will be so excited, thrilled about it, that he will next mention
something about it to customer and then it will lose its novelty, its patentability.”

This makes hard to have a culture of openness with the customer, when it is not practiced
inside of the company. Information moving between different functions inside of the com-
pany has been noticed also by the customers. They mentioned in the interviews, how some-
times in the workshop situation not all of the employees of the company are at the same
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level.  This has been noticed to be the top challenge in customer experience in Nordic com-
panies by Lumoa (2018):

Figure 8. Top challenges in customer experience. (based on Lumoa 2018, p 8)

Knowledge sharing can provide unexpected results that can benefit a project in many undis-
covered ways (Kahn 2005). One thing that came up a lot in the interviews with the company,
was how the current R&D project is validated by value calculations. With getting comments
from a customer in the early phases, it is possible to get validation that shows stronger indi-
cation than estimations of the market (Kahn 2005). Customers displayed content for such,
on the basis that they will hear earlier about possibilities coming, as well as getting a glimpse
of where the field is moving in to in the future.
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5.4.6 Summary of the five ways of working discussion section 5.4.

Table 9. Summary of the discussion about the five identified ways of working with customer
in different idea development steps.
Category Main discussion points
1. Needs coming from the customer · Personal activity is required for

firsthand knowledge
· There are no mentions of clarifying

needs
· Path is often seen to start from a need
· Secondhand needs

2. Needs noticed during a visit or a project · Personal visits are bit rare
· Getting needs from other routes
· Opportunity to guide into more direct

customer visits
3. Testing, prototyping, and piloting · Pilot testing

o Seen as milestone
· Physical protos more common than an-

alytical
· Early testing is rare

o There is vocal support and need
for this

o Opportunity to build stronger
habits

4. Co-creation and idea generation · Workshops are growing
o Open broad start and solving

specific more narrow need are
both working options

· Requires suitable situation for both par-
ties

o Resources
· Contracts arise concerns

o These concerns are not men-
tioned by those who have prac-
ticed workshops or co-creation.

5. Seeking and sharing knowledge · Could be utilized more internally and
externally
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5.5 Limitations of the study

 The first obvious limitation of this study is based on the broad thematic approach. The in-
formation gathered during the interviews had a very wide range and the gathered data from
it can be analyzed in many ways. This limits the depth where the study can go. For our case
selection, we could have gotten more detailed and in-depth of knowledge on the paths and
working with the customer if the whole interview would have been done with that goal in
mind. However, now the data is showing more on personal experiences and points of interest
that is based on memory. People talk about things that interest them more than topics that
are not interesting for them (Chi 1997). This is a reason why this study focuses much more
on the personal experience of the interviewees and more through interviews could be focus-
ing more on descriptive statistics comparisons.

For not having too vague idea development paths, the interviewees were asked
to talk about real projects. When having an imaginary or generic project to talk about, people
tend to talk about how they would act rather than how they did act (Kahn 2005). For example,
it is easy to say: “that, yes we did some paper concepts and asked from colleges” when in a
real project there simply might have not been enough time for it. It is easy to start thinking
about what should have been done. This still leaves the opportunity that people did leave
steps out or talked in random order of steps. This might be because the interviewees did not
think too much of how they explained about the projects, or if some steps are so obvious that
it does not even need to be discussed. Some steps required some professional vocabulary
from the industry. This tells that it might be hard to recognize certain steps from the inter-
views.

Another thing about talking is confidentiality. As most of the development
work is confidential there were few mentions that the interviewees had a hard time talking
about a project, especially if the project was not finished. This takes a focus off from what
was done to what can I say.  People also like to talk about important things for them (Chi
1997). This might be because, they are trying to help with interesting examples, or it is easy
to speak about things that make you look good in the interviewer’s eyes. On the other hand,
most people don’t want to make themselves look bad by telling examples that can be inter-
preted that way. This was seen in the interviews where the interviewees were asked to pro-
vide an example of an idea development case that went wrong in some way. Often inter-
viewees struggled to give such an example, and many were not able to provide such exam-
ples. Most commonly it was someone else’s reason why the project case went wrong and
very seldom the interviewees. This means the data gathered might be a bit more positive
than reality is, yet reality is often disappointing.

All of these limitations could be minimized by detail following on-going pro-
jects, with interviews with regular intervals. With this, there can be more detailed versions
of what steps were taken and in what order. Similarly, this could be done with just a ques-
tioner or detail interview rounds on the persons you oversee the projects. Following ongoing
projects gives more time to focus on the smaller details and descriptive statistics comparison
that could reveal different data and results.

With this, it is possible to lessen social bias that comes from recalling steps
that was taken. Since this is a master thesis, the maker of the study has not a large amount
of experience in interviewing people and analyzing the data. During interviews, there is al-
ways the risk that the interviewer might have guided interviewees since there was no strict
set of questions. Although, there was still no strict angle on the analysis during the interviews
so the guiding, if there was any, was more general than specific. The analysis also has been
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checked by advisors making the analysis part less problematic. And as always, people's in-
teractions can never be 100 percent understood and there is always some interpret happening.

This study is only looking at one company in one type of industry. This makes
this more of a case study than a large study on what steps are done with customers in devel-
opment work. Even as the company is large multinational and interviewees included many
different disciplines and nationalities, the spread is still inside of one company. The company
policy and culture have big effects even on a personal way of working. In the interviews it
became clear that strong will and knowledge is needed to go separate way than the normal
way of development is in the company, even if it seems like the better way. There were also
many examples of how people just had to something. In a different company, this can work
highly differently, and it will change the outcomes of the study. All of the customer inter-
views were also done with companies that had a positive relationship with the studied com-
pany. There could have been more customers with different relationships to give a more
broad view.

This study did not separate between incremental and new product development
work. This can lead to mixing of the result from the different mindset and process used for
the different development. Incremental and new product development have differences on
the processes and management (Kahn 2005, Cui and Wu 2017). However, from many of the
identified paths, it was hard to tell if the project belonged in to incremental or in NPD.

5.6 Future research

First future research would be to do a similar study on a couple of different companies, to
see if the ways of working idea development with customers are similar or if they are differ-
ent. This would be highly beneficial for the companies involved to see how their work can
be developed, and for educational institutions to steer their teaching to fit the needs of the
industry. The separating feature could be size, business field, or there the study could be on
the same field and size to see if the difference is only in the culture of the companies.

A study that would follow projects and records all the steps from customer and
the company side with interviews and other methods, could provide more detailed infor-
mation and better view on the paths as it would lessen the recall bias. It could also reveal
differences in the way the customer and the company see the co-development.

For future research is recommended a closer study on every different identified
step with customer involvement. Looking closer at every step, we could get deeper
knowledge of the processes that are affecting the work. These processes can be why are we
working together, what are the needs of all stakeholders, how to improve them, how to make
benefits for all stakeholders, how to make working easier, what methods are there for ob-
taining this, and so on. Customer involvement can be seen as a pattern of interactions that
are constantly evolving (La Rocca et al. 2016).

Another future research topic could be looking closer on steps where customer
is not involved and looking at reasons why not.  This can help find reasons how to improve
the amount of customer involvement and give opportunities for future methods and ways of
working. It would be also hard study to find the “anti-motivations” and reasonings why cus-
tomer is not involved in certain steps. As different customer involvement methods suit better
for different situations (Cui and Wu 2017), one angle would be looking if there are projects
that work better with less customer involvement.



67

One interesting opportunity would be recording the steps and comparing them
to the steps that people will tell in the interviews. This would give interesting information
on what are the steps that people remember and why is there something that works well and
is not remembered or is there something that is forgotten completely. This would also show
if there are some steps that interviewees don’t see as steps, and for that reason leave them
unmentioned. Having common language helps with teamwork in development (Ulrich and
Eppinger 2003) and meaning and experience can be articulate by language (Braun and
Clarke, 2006).

There are possibilities to tackle different types of steps and approaches to the
same or similar set of data. The idea development path can be cut in many different ways or
there can be many points of view to take to analysis. For example, it is possible to choose
only a few or one step and focus on that or look from manufacturing or looking only multi-
disciplinary projects. One example could be to analyze the early steps towards idea advance-
ment.  Looking the immediate actions of people after getting the idea to deter what benefits
idea advancement and what hinders it. For other example could be looking co-creation with
another partner than customer. Options would internal partners such as services or delivery
or external partners such as universities or startups. This could to similar study and the results
could be compared to see if customer involvement has distinctly different steps or if they
share similarities. Defining involvement patterns enable systematic analysis of what the in-
volvement consists and how it is evolving (La Rocca et al. 2016).

5.7 Practical implications and Suggestions

This section will give suggestions based on personal views on the findings and the literature
review done for the current ways of working. Suggestions are focused on a broad look at
involving customers in early parts of product development and can be taken as a small guide
for customer involvement.

5.7.1 Management

Van de Ven (1999) wrote: “Managers cannot control innovation success, only its odds.”
Creating a suitable environment and tuning it to fit your company’s needs will help with the
odds in development work. Success is something that is not evitable even if the processes
are right, but risks are highly lowered with correct processes. Customer involvement is still
at a quite low level in the whole industry where the studied company operates in. Thus,
creating a solid culture of working with a customer is important and can give an operative
advantage compared to the competition. There is some support available from management,
although the concrete actions are not as visible in the studied paths. Support should be on at
individual level, as well as organizational level (La Rocca et al. 2016). Often time was de-
scribed to a hindering aspect of development and overemphasis on speed in product devel-
opment has caused problems in some companies. It creates an environment for only product
modifications and line extensions and does not leave room for truly new products (Cooper
2005). This in mind, if the company wishes to shift their development efforts from incre-
mental development into more new products, they should allow more time to exploration,
especially in the early parts.  This was also suggested by one of the interviewees:
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“[…] it is unbelievable to notice, that if you get 3-4 hours of time from people in that way,
that they can focus into this kinda new thing in that way, that can focus, then there will
develop quickly a lot. […] It could be quite big thing, if we want more ideas or more of this
type of innovation mindset. […] Inside the company, or then organize it with customers.”

There are different benefits from working with customer as co-developer or as an infor-
mation source depending on the strategic angle of the company. Companies with a high level
of strategic flexibility have a better position to utilize customers as an information source
(Cui and Wu 2015). One common compromising choice is between innovativeness and time-
to-market (Fang 2008).

In the studied paths, there was no true customer as innovator steps. In additional
conversation, it has come up that the company has been participating in hackathons and other
competitions, although there were no mentions on organizing one for their customers. This
could be one opportunity that currently not utilized at all by the current strategy.

5.7.2 Front-end activities

Products that bring unique benefits and real value to customers are the biggest separator for
success (Kahn 2005), meaning that focusing on the customer can make the odds significantly
better. Successful companies also spend about twice the amount of money and time in front-
end activities than unsuccessful companies, when looked at as a percent of total project costs
(Kahn 2005). Having a clear process can help to explore the fuzzy front-end more and even
less experienced teams are able to perform this exploration (Ulrich and Eppinger 2003).
Thus, recommended is to have more guiding and support to start working with the customer
early on. One thing that was not mentioned during the interviews was the clarification of
needs, problems or other crucial information to the development. Working with a customer
can help to interpret information and make meaning, as meaning is always co-created (Ind
and Coates 2013). Learning with the customers in the early parts of development by engage-
ment and conversation is helpful. Especially encouraging quick prototyping and testing of
ideas with a mix of different roles. Facilitating knowledge sharing and mutual learning with
co-innovators helps to stimulate creativity that is necessary for major innovations (Coviello
and Joseph 2012).  This builds relationships with customers (Nambisan and Baron 2009)
and can bring long-term partnerships. Often needs from the customer were mentioned with
the word “idea”. This creates a mental path straight to the solution rather than specification.
It is hard to try to test multiple concepts with the customer if the mind is locked into a single
solution from the beginning. Thus, a more explorative culture could be obtained by guiding
development to work the discovered needs more in the front-end. This is a crucial starting
point to focus on.

Another specific detail was how many of the development people saw testing
only as final pilot testing. If this mindset could be changed into concept testing or idea test-
ing, it could alter the way current testing is perceived. This enables working with the cus-
tomer earlier and thus making it easier to have customer connection in the later phases of
development. This requires development and teaching of suitable tools and methods. One is
to work more on the co-creation and workshops. However, in the workshops it is important
not to sell company products when trying to gather information from the customer as it can
take up the limited time and erode customers’ willingness to interact with the company
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(Kahn 2005). This was also mentioned as a negative aspect of co-development work that had
concluded and mentioned in the customer interviews.

5.7.3 Internal network

A company with strong internal function coordination is in a suitable position to utilize co-
development methods. This was also shown in the customer interviews done in this study.
Developing internal knowledge sharing will help in co-development efforts (Cui and Wu
2017). In true co-development, the company needs to manage the interaction between cus-
tomer and technology knowledge. Although performing co-development offers opportuni-
ties to utilize existing knowledge and thus if the company’s strategy is more focused on
market exploitation rather than explorations, co-development methods are more suitable
than using customer only as an information source. Having clear definitions of the responsi-
bilities of both parties in co-development ensures that the customers will not be overly in-
fluenced by the company’s development team and lose their unique perspective. The agree-
ments of co-development make sure of procedures what to do in an event of disagreements.
If the company fears that the technological capabilities exceed the customers' knowledge
and understanding it would be more beneficial to use customers as an information source
than to work in a true co-development way. (Cui and Wu 2015)

Open communication within the company functions as well as with the cus-
tomer might improve customer interactions (La Rocca et al. 2016). This is something to aim
for, as the customers indicated how they had noticed that the communication has not been
perfect between functions in the company. One suggestion from the customers was to have
a technology day with the customers, where the company could show concepts and upcom-
ing products. This would provide an opportunity to get partners in the development or easy
way to gather customer feedback quickly. For the customer, it would be exciting to see what
is coming up as well as where the industry is headed.

” The celebration of our own accomplishments, that we are doing way too little. If we get
some sort of game changer – technology in some area, then we should maybe… be more
interested also about company’s marketing inside of the company, because every time that
sort of success, it inspires others in their areas.”

Creating and framing engaging stories about successes and emerging situations in develop-
ment work appears to be critical in interactions with customers and inside the company (La
Rocca et al. 2016). This was also mentioned as one improvement suggestion in the company
interviews. One way to promote is the internal social media platform of the company. There
people can create specific pages to have discussions in the style like a standard internet fo-
rum. There have been talks of customer-based work and also conversations on previous
workshops. This is exactly what was hoped, and it has gathered some interest as many people
have been commenting on these types of postings. Thus far it has been organic and quite
seldom and could benefit from a more active way of bringing up the topic. Teaching methods
on framing and early customer acts could increase the rate of customer interaction. It is clear
that everyone has the knowledge of the importance of the customer however, the current
habits do not lead to working with a customer. Providing opportunities to learn ways to work
with the customer from reading and participating in customer work will be the best option
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for changing habits. Teaching methods and tools lowers concerns and makes taking the first
customer involvement case into development work easier.

“[…] encourage the culture, or to grow the culture, we could… actually, show successes.
Internally.”

Having support for all new customer including development work could provide a safety
net, that ensures that no project get overwhelmed with new ways of working can that the
customer relationships are maintained by working smartly. This safety net can be formed
informally by the people who have done customer work and by sharing these contacts within
the company. They can also provide contacts from customers that are willing to join work-
shops and other development tasks. People being one of the strongest strengths that the stud-
ied company has, it could be utilized better by focusing on more on sharing knowledge and
conversation within the company.

“What is for me working very, very well is that we still have those motivated passionate
people inside. This is what I’m using here for this [field]. Because if you find your guys, the
wall cannot be high enough, they don’t care basically. But it’s nothing what is, let’s say
helped by structure in [the company] currently, so if you don’t know them, you would be
alone and have no help.”

This requires that the current people who are working with the customers should continue
their work, build on their knowledge and habits. That is a suitable way to develop working,
tailored methods for the company. It is also a way to make sure that the safety net would
have clear habits and methods that they can guide better on. They also create new stories and
opportunities for people to join such way of working. This kind of from bottom-up develop-
ment of working methods is preferable to create working ways that people are actually going
to use and that will fit the workers and the company’s culture and specific needs. This is how
the internal network is growing and based on this study, the internal network is highly valu-
able and important part of many steps on the idea development path.
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6 Conclusions

This thesis explored idea development paths in a large international industrial company, with
the main focus on customer involvement and interaction in 72 idea development paths iden-
tified in 20 interviews. In addition, 3 customers were interviewed to supplement the data set.
The main goal was to examine how ideas are developed in a multiorganizational company
and how the customer is involved in the current processes. Forming definitions and concep-
tualizing patterns of current work ways allows systematic analysis of customer involvement
as well as comparison on how it evolves. While only half of the described idea development
paths involved interactions with customer, five distinguished ways of working were identi-
fied how the customer is currently involved in the idea development processes. These ways
of working are: 1. Needs from the customer, 2. Needs noticed during visit or a project, 3.
Testing, prototyping and piloting, 4. Co-creation and idea generation, and 5. Seeking and
sharing knowledge. Furthermore, results display the contrast between how customer in-
volvement is understood as a concept and supported by talk, and how the current working
ways actually have customer interactions in them. Customer was mentioned to be a good
source of ideas, although the true paths indicated less than 1/3 of the paths having ideas
coming from customer. Personal contacts seem to dictate a lot of the interactions in the idea
development paths. These include internal and customer contacts. These contacts were men-
tioned often as a way to get needs, arrange testing or share knowledge in beneficial way.

This thesis suggests developing further current methods and to teach them to
other people who are working in development and are lacking in customer interactions. Ad-
ditional suggestions are general guidance for specific findings and improving work with
customers.
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Appendix 1. Interview protocol
Interview protocol (60min)
04.04.2019

Setup: (5 min)
● Purpose of the study: understanding and identifying good practices & support needs for generating
and advancing innovative ideas at the very early-phases of development in [Company name]
● Confidentiality. Access limited to thesis worker Simo Lahdenne and the Aalto University Design
Factory research team.

Role and background (5min)
● Can you tell me a bit about your current role?

o Position, unit/function/product line, how long has been in [Company name]
· How would you describe the current development culture at the company/your unit?
· What kind of development projects or issues do you work with?

Warmup to idea theme (10min)
· What makes a good development idea at [Company name] in your opinion? What kind of

ideas are likely to take off at [Company name]? Or shot down?
· Are there any practices or tools you and/or your team like to use to generate, share or ad-

vance ideas?
· What kind of support is there for generating, sharing or implementing initial ideas?

Idea “case examples” (5x6min)

I’d love to walk through some concrete examples to get a better understanding of how generating
and implementing initial ideas happen in practice.

· Could you share an example of an idea that you think was received really well?
· How about an idea that was shot down or went wrong in some other way?
· Something you decided to kill or abandon yourself?
· Have you ever come up with ideas you really liked together with people from other functions,

product lines, units or organizations? If not, why not?
· Have you been part of filing invention notices? If yes, can you share a recent example, what

was it about, where did the idea come from and what happened? If not, why not?

Prompts for all of the above idea cases
o Where did the idea come from? Was it generated in an idea generation session and/or

with a specific method? Why did it seem promising or worth considering?
o Can you walk me through what happened with it?
o Did you record the idea somewhere? If not, why not?
o Did you share it with anyone? Why?

o If yes, when, where and how did you share it? What was their reaction?
o What happened next?
o Has the idea changed? Been tested or prototyped?
o What supported your efforts? Hindered them?
o Anything that you wish you would have done differently in hindsight?
o What are the next steps with this idea?

Future (5 min)
· Coming back to the bigger picture of development at [Company name], what are the next steps

you think [Company name] should take to enable generating and pursuing innovative ideas?
·
· If you could change one thing, what would that be? How about is there something you think ab-

solutely should be held on?
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Wrap-up (5min)
· Concluding: Anything to add, has something important still been left undiscussed?
· Recommendations for other people I should talk to?
· Any questions for me regarding this study?
·
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Appendix 2. Customer questions
Interview with the customer
Setup:

· Purpose of the interview
· Is recording ok?

Role and background (6 min):

· What is your current role?
· How are you connected to [Company name]?
· Have you done any co-creation with [Company name]?

o Can you tell how was the process?
Steps (12 min):

· Needs from you
o What channels do you prefer?

§ Why?
· Needs identified by us

o How do you feel about us identifying needs from visiting or from a project?
o Do you wish these would lead into more co-creation? Or is it ok to us to develop

in house?
· Testing at your facilities

o How willing are you to have something new tested at your facilities?
o Pilot vs prototype? Preferences?

§ Why?
o Anything that helps?
o Something that makes it more difficult?

· Co-creation workshops
o Willingness?
o Clear problem or open start?
o How to make it happen?
o Contracts?

· Sharing information
o Mid development questioners?

§ Comments on prototypes?
o Knowledge on what we are working on?

§ New products?
Future (7 min):

· What would make co-creation easier?
· What would be optimal situation in the future?
· What are the steps towards that:

o What is there that we should change?
o What is something that is working that we should not change?

Wrap-up (5min):

· Anything to add, has something important still been left undiscussed?
· Any questions?
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· You can contact me if you have any questions and if you are interested I can provide you
with my thesis when it is finished.


