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Abstract
User knowledge is an inherent part of innovation that organizations strive to include systematically
at different stages of their innovation process. However, utilizing user knowledge in innovation
processes is a complex phenomenon. It requires organizations to acquire meaningful knowledge
about their users, understand how individuals and teams translate user knowledge into new
products or services, and apply suitable methods that enable different disciplines involved in the
innovation process to utilize it. In this dissertation I am analyzing such practices to utilize user
knowledge from three distinct yet interdependent perspectives to get a better understanding of
what it means to embrace thy users.
The main purpose of this study is to provide a holistic picture on how to tap into user knowledge
and disseminate it throughout the innovation process. The dissertation is composed of three essays
in which I investigate how user knowledge is embedded in innovation processes from a usability
process, absorptive capacity, and sensemaking perspective respectively. All essays are empirical
and based on a medical device manufacturing R&D department and an aircraft manufacturer
int e g rat ing t he u s e r p e rs p e c t ive int o t he ir d e ve l o p me nt p ro c e s s e s . Pap e r 1 d e s c rib e s ho w u s ab il it y
engineering methods are applicable for medical device development and how different occupations
within the R&D team, that is user representatives and engineers, interact at various stages of the
development process. In paper 2, I investigate the managerial practices and goals from a medical
device and an aircraft manufacturing company for utilizing user knowledge in their system
development. The managerial goals of sensitizing employees for the user perspective, identifying
and accessing user knowledge, as well as interpreting and integrating it into the innovation process
relate to the recognition, acquisition, assimilation, and dissemination of user knowledge within the
a b s o rp t i ve c a p ac i t y f ra me w o rk. In p ap e r 3 t h e f o c u s o f i nve s t i g a t i o n i s o n t h e u s e r re p re s e nt at i ve s
working in the R&D department of a medical device manufacturer and their role in making user
knowledge available to other team members. They induce new meaning about user knowledge from
intra- to intersubjective level, given their hybrid function as user-developers and transform this
knowledge to a group level, thereby, sensitizing different teams and individuals in the R&D
department for the user perspective.
My research contributes to literature on user in innovation from a process perspective, meaning
the methods and interactions for integrating the user perspective. It elaborates on the absorptive
capacity theory by highlighting managerial goals and sub-capabilities for utilizing user knowledge,
and draws on sensemaking literature to investigate how people make sense of user knowledge from
individual to group level and vice versa.
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In November 2012 I had my first face-to-face discussion with a senior
R&D manager from the medical device manufacturing company I was
about to spend three years to conduct my research. During that meeting
we discussed how to combine my personal research interests in the role
of users in innovation processes with the R&D department’s current
needs and intentions to learn from my active involvement in the practices
on site. It turned out my educational and professional background in
user-oriented innovation processes combined with the manager’s ambition to strengthen the user perspective in their future systems was a lucky
coincident that marked the starting point of my journey as PhD student
and what eventually became this study.
I discussed with the head of R&D department and project managers
about current project needs related to users in the innovation process and
what could be a suitable role for me as part of the development team. As
an outcome of these discussions it became clear that management’s objective was to strengthen the user representation in their innovation process. That means there was a practical need to investigate the processes
and actors involved in integrating the user perspective into the system
design. We agreed that I would occupy the role of usability engineer, acting as a link between users and developers contributing to the implementation of user needs in the product design. This implied that I was actively
involved in the process of establishing, testing, and validating usability
requirements, which enabled me to follow closely how user needs were
captured and subsequently translated into the system design.
Entering the fieldwork without having previous experience in medical
device development allowed me to approach the case without prevalent
assumptions or expectations about what ought to happen. I was provided
with sufficient time to observe ongoing practices and become part of a
social context that was unfamiliar to me regarding the environment –
R&D in the medical field – as well as the people I would be working with.
9



The access I was granted to the case company implied that I would occupy
a position in the usability team, acting as interface between the users’
perspective and the system’s design implementation. This made it possible to study closely the processes regarding users within the innovation
process. At first sight, my understanding of “users and innovation”
seemed a bit different to what the manager referred to as “strengthening
the user perspective to mitigate potential use errors in our system design”
but as it turned out we were both talking about the same matter. Despite
the terminological differences, at its core the position I held during the
three years as usability expert allowed me to observe how the case company manages to integrate the user perspective into their system design.
Therefore, this study emerged from a practice-induced and personal research interest about the utilization of new user knowledge in innovation
processes. The lenses through which I investigated users in innovation
evolved along with my maturing role in the case company from a merely
passive observer to becoming an active member as well as the different
literature streams I explored in order to seek explanations for the observed phenomena and identify suitable literary debates to position my
respective articles and this study at large.
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Innovation as an academic research field in the social sciences has grown
over the past decades and scholars have shown particular interest in the
management of innovations (Fageberg and Verspagen, 2009). There has
been an increase in articles about innovation management in business
and economic journals, especially during the last three decades. Crossan
and Apaydin (2010) synthesized the variety of articles into a multidimensional framework consisting of the innovation determinants leadership,
managerial levers, and business processes as well as the dimensions innovation as a process and innovation as an outcome. I approach my study
from the understudied innovation as a process dimension according to
their framework, looking at the practices of making the user perspective
an inherent part of the innovation process.
For companies in order to innovate and market new products, one critical factor is to understand the people who will eventually be interacting
with and using the product that is under development. Albeit other factors contributing to successful innovation processes, such as economic
viability and technical feasibility, I am interested in the users and how
their know-how, qualifications, expectations, needs, and ideas are translated into innovation processes. Therefore, I am looking at the different
roles and practices inside R&D departments that enable such translation
of user knowledge into new systems under development. Since potential
user profiles and the context in which people use or interact with a new
product are constantly evolving, organizations continuously tap into new
knowledge sources. This means it becomes necessary for organizations to
establish capabilities and employ methods that allow for continuous examination and consideration of the user perspective as the innovation
process unfolds.
In the healthcare industry at large and particularly in medical device
development companies have to comply with international standards
that require them to apply user-centered design principles and provide
11



proof that the user perspective has been sufficiently taken into consideration (IEC, 2015; FDA, 2016). However, the medical device development
environment is characterized by heterogeneous user groups as well as
challenges in obtaining user perspectives and translating them into user
requirements suitable to the development process (Martin, Murphy,
Crowe and Norris, 2006). At the same time it is difficult for developers to
consider the full range and details of user perspectives in their system
designs without applying specific methods to capture and implement
user requirements in the system design (Martin, Norris, Murphy and
Crowe, 2008; Ram, Grocott and Weir, 2008). Given this paradoxical situation –regulatory obligations yet practical challenges to integrate the
user perspective into the innovation process–, I became interested in investigating the practices of how user knowledge is utilized in medical device manufacturers’ R&D departments.
Another aspect I found particularly interesting in the medical device development context is the role incorporated users, i.e. former users who
have been hired by device manufacturing firms, occupy in R&D departments as user representatives and change agents (Wadell, Sandström,
Björk and Magnusson, 2013). I am particularly interested in the practices
user representatives apply in the innovation process for utilizing user
knowledge throughout the R&D department. One type of user representation that has been discussed recently in innovation literature are embedded users who are employees while at the same time current users of
the products the firm is developing. Embedded users can draw on organizational as well as contextual product-in-use knowledge sources, which
enables them to deploy specific capabilities and contribute to the innovation process as boundary spanners for need-related user knowledge
(Schweisfurth and Herstatt, 2016). Furthermore, embedded lead users
are more active than other employees in acquiring, disseminating, and
utilizing market information for innovation (Schweisfurth and Raasch,
2015). Based on my interest to better understand user representatives’
roles and practices the medical device context and practice-induced need
from my case company, I am drawing on this research stream on user
representation in innovation to investigate how user representatives’
practices contribute to user knowledge utilization for innovation.
 ,#+!#-#')+!!%,)*) 
Innovation is a complex phenomenon that needs to be studied from various theoretical lenses since “innovation is inherently a multilevel
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phenomenon. Yet little research has directly treated it as such” (Gupta,
Tesluk and Taylor, 2007, p. 888). In this study I am embracing the complexity of user knowledge utilization in innovation, approaching it from
various perspectives to study social processes (Ragin, 2014) and investigate this contemporary phenomenon in a real-life context (Yin, 2013).
The access I was granted to the case company to observe the ongoing
practices and interactions for three years allowed me to investigate user
knowledge utilization in innovation from different theoretical lenses and
explicate three perspectives as empirical evidence that contribute to theory elaboration (Colquitt and Zapata-Phelan, 2007; Ketokivi and Choi,
2014). Instead of seeking universal theories, I am investigating different
theoretical frameworks that allow making social phenomena better understood (Alasuutari, 1996). I am examining the multidimensionality of
the organizational setting and practitioners’ needs related to the social
phenomenon of user knowledge utilization in innovation by using different perspectives and analytical levels:
“Multilevel theory is ultimately aimed at helping us better understand
how phenomena at one level of analysis are linked to those at another and,
in so doing, provide a more rich and complete perspective of a given phenomenon such as innovation.” (Gupta, Tesluk and Taylor (2007, p. 888)

I am approaching my empirical case without a ‘theoretical straightjacket’
(Schwarz and Stensaker, 2014). I take a practice-induced approach in this
study and as such I enter the research setting with the intention to better
understand the phenomenon of users in innovation processes. To be
more specific, I have not defined a priori hypothesis to avoid the pitfall of
seeking specific relationships without knowing what interesting issues
might emerge from the observations and social interactions in the field
(von Krogh, Rossi-Lamastra and Haefliger, 2012). Whereas selecting a
case strategically and for a certain purpose saves time and allows focusing
on a given problem (Flyjberg, 2006), reducing complex and multifaceted
social phenomena in an organizational context to a single topic does not
seem adequate (Daft and Lewin, 1990). Instead, I embrace the practiceinduced research setting to investigate the social interactions as they unfold and explore phenomena as they occur in my empirical context
(Lewis, 2000) and draw implications for theory and practice throughout
the research process itself (Doh, 2015).
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My aim in this dissertation is to investigate how the user perspective is
translated into innovation processes and applied in R&D environments.
The main purpose of this study is to provide a holistic picture on the role
of users in innovation and how to tap into user knowledge and disseminate it throughout the innovation process. My research focus and resulting research questions evolved naturally during my time as researcher in
practice. As my understanding of the empirical setting grew, I was able to
chronologically develop three articles that highlight the specificities of
my research context while embedding them in wider theoretical constructs at the same time. Seeking explanations for the phenomena I observed in existing literature, the theoretical lenses and respective articles
emerged along with my research progress. Hence, the articles that answer
the research questions and subsequently contribute to the study’s main
purpose are an outcome of the social interactions I observed and interpreted based on literature reviews. This enabled me to frame my work in
three literature streams and thereby making my practice-induced research approach contribute to research designs and theory development
in the following fields: usability engineering and medical device development, absorptive capacity and managerial goals in complex product systems (CoPS) development, and sensemaking of new knowledge from individual to team-level.
When I started my fieldwork, I focused on my initial observations about
what was happening in the empirical setting related to integrating the
user perspective in the innovation process. First, I was getting familiar
with the processes and functions involved in making the user perspective
part of the system design in my empirical case setting. During my observations it became evident that specific usability evaluation phases are
particularly valuable for different stages of the development process and
that internal user representatives working in the R&D department occupy a crucial role in developing user requirements from initial design
concepts as well as testing early prototype iteratively. I did a literature
review about users in medical device development in order to examine
existing research about usability methods in innovation processes at
large to seek out potential contributions based on what I have been observing in my case study. It became evident that there is a need to better
understand what usability-related activities are suitable at certain stages
of the development process and how different functions in the R&D

14



department interact to translate and embed the user perspective in the
system design. I thus formulated the first research question:
“What are the practices and interactions in R&D departments to include the
user perspective in the system design process?”

As my role as researcher in practice evolved in the R&D department I was
embedded in, I could identify the people responsible for implementing
user insights that were made available through the aforementioned
methods and processes and investigate their capabilities to integrate user
knowledge more systematically in the innovation process. Therefore, the
second perspective is about managerial microfoundations of the absorptive capacity model in the context of CoPS. In order to address the managerial perspective for absorbing and subsequently utilizing user
knowledge I formulated the second research question:
“What are the managerial practices and capabilities required for facilitating
user knowledge utilization in the innovation process?”

The third focus in this dissertation is looking into user representatives’
practices to disseminate user knowledge throughout the R&D department within and between different functions. I turned to the literature on
organizational learning to seek established constructs that help me understand what was happening in my case study and how this relates to
theory. I investigate these practices from a sensemaking perspective to
better understand how user knowledge becomes integrated in the innovation process given that developers have different occupational frames
than user representatives. This led to the following third research question:
“How are user representatives making sense of user knowledge and disseminate it between individual, group, and intergroup levels?

15



Phenomenon

User knowledge
utilization in
innovation

Focus

Perspective

Development process and
interactions between
disciplines

Usability engineering
methods and users in
healthcare innovation

Managerial practices and
goals facilitating user
knowledge utilization

Absorptive capacity model
and capabilities for user
innovation

User representatives’
practices on individual
and group levels

Sensemaking process
when disseminating user
knowledge

Figure 1.Research perspectives in relation to the research phenomenon

That means I am looking at the processes and actors, the managerial
practices and goals, as well as the sensemaking processes contributing to
user knowledge utilization in innovation. Each of the three papers constituting this dissertation focuses on one of these aspects applying a different perspective respectively (figure 1). In this study I explicate how
each of the three perspectives emerged from the empirical setting and
how it contributes to our current understanding about users in innovation from its respective theoretical lens. Furthermore, I highlight the interrelatedness of the perspectives, synthesizing them to better understand the user knowledge utilization phenomenon at large.
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3.1.1

Users in CoPS development

It is well documented that the translation of user needs into product design is an important factor of the innovation process (Callahan and Lasry,
2004; Griffin and Hauser, 1993; von Hippel, 1986). However, in my case
study there is a high degree of complexity regarding the medical device
itself –meaning the variety of hard- and software components it consists
of– as well as the innovation process as such, which has several interdependent sub-processes and diverse disciplines involved. In this context
of a complex product systems (CoPS) development process, translating
user needs into feasible technical specifications can be particularly challenging. CoPS are characterized by long development cycles (Griffin and
Belliveau, 1997), customized production in small numbers (Hobday,
1998), and interdependent components that are developed in parallel
and may be implemented at different times throughout the innovation
process (BoschSijtsema and Bosch, 2015). In this context with its specific challenges it is interesting to investigate how the user perspective is
integrated throughout different phases of the innovation process over
time from concept to implementation (Van de Ven, Polley, Garud and
Venkatraman, 1999).
The technology-intensive and complex characteristics of the systems
under development in my case study have some limitations regarding the
feasibility of implementing user needs. Even though users might have
original ideas, they lack knowledge about companies’ internal innovation
processes and how to implement them (Magnusson, Matthing and Kristensson, 2003; Poetz and Schreier, 2012). Manufacturing companies
ought to identify user profiles that possess knowledge relevant for the innovation context, which especially in engineering-intensive environments implies technical knowledge (Enkel, PerezFreije and Gassmann,
2005). These users with technical knowledge in the medical field are
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either developers themselves, hence not actual users, or healthcare professionals whose interest is in the scientific value of innovations rather
than commercial benefits companies seek (Riggs and von Hippel, 1994).
That means there is a need for CoPS manufacturing companies to have
specific capabilities for not only engaging and interacting with the ‘right’
users but also deriving user needs that can be translated and integrated
into the innovation process.
3.1.2 Users in medical device development

In the medical device development context there are several industryspecific aspects related to user innovation practices while at the same
time there are international standards and regulations demanding medical device manufacturers to apply specific usability and human-centered
design processes (IEC, 2015; FDA, 2016). Research in the medical device
development context has shown that conducting extensive user research
should begin in the early stages of the innovation process (Martin et al.,
2012). However, users are more likely to be involved in the design and
testing stages of the development process and less in the early concept
and final deployment phase (Shah and Robinson, 2006). Despite the
large body of knowledge on user involvement there are challenges in applying academic research on user engagement methods in practice (Ram,
Grocott and Weir, 2008).
On the one hand, there are various human factors and user-centered
design methods that can be applied for different purposes in medical device development. Analyzing user capabilities, tasks, and work environments supports the derivation of contextual user requirements whereas
usability testing helps identify detailed user interface requirements and
improves medical devices’ iterative design (Garmer, Ylvén and Karlsson,
2004; Garmer, Liljegren, Osvalder and Dahlman, 2002). Jaspers (2009)
concluded that a combination of usability methods – heuristic evaluation, cognitive walkthrough, and think out loud– is favorable for testing
interactive health technologies. On the other hand, the selection of applicable users, setting up user tests, and evaluating them has proven to be
demanding (Bastien, 2010). Furthermore, involving users at different
stages enhances medical devices’ usability but is challenging due to difficult user access at different stages of the development process and intricate translation of user needs (Ram, Grocott and Weir, 2008; Shah and
Robinson, 2007).
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Another aspect to be considered in the healthcare industry is that there
are two main user types – patients being exposed to medical devices and
healthcare professional operating the devices– who might have different
needs regarding the use of and accordingly exposure to medical devices
(Shah, Robinson and AlShawi, 2009). The patient users have been investigated in terms of their personal experiences and medical device manufacturers co-designing healthcare systems with patients to improve the
clinical service experience (Bate and Robert, 2006). Looking at the patient experience more holistically can help identify unexpected patient
needs. In a study about cancer patients for example it was shown that a
major factor for patient anxiety was related to the devices that keep them
fixated throughout the radiotherapy treatment (Mullaney, Pettersson,
Nyholm and Stolterman, 2012). These devices are critical but rather simple compared to the complex imaging and treatment delivery systems,
which can create new opportunities for medical device manufacturers.
Understanding patient needs and the complexity of patient-doctor-device interactions can help manufacturers to consider the clinical context
their systems will be operated in throughout the innovation process.
The second user type includes the different healthcare professionals interacting with medical devices. Medical device manufacturers apply various methods to include healthcare professionals in their development
processes. This has a rather practical reason since medical device manufacturers are obliged to follow international usability standards in order
to mitigate potential use errors and account for risk control in the system
design (IEC, 2015; FDA, 2016). However, applying an iterative user-centered design process in combination with linear development processes
common in the healthcare industry requires managerial support and
strong usability engineering expertise (Van der Peijl, Klein, Grass and
Freudenthal, 2012). There are underlying interactions between users and
developers that usability methods require at different stages of medical
devices’ development process to communicate and translate the user perspective into the design process (Hyysalo and Lehenkari, 2003). At the
same time, integrating user-related issues into design activities of R&D
processes is difficult since users and developers have different thought
worlds and it is challenging to make socio-contextual user needs suitable
for the innovation process (Rohracher, 2005; Williams, Slack and Stewart, 2005). Nonetheless, it is important to provide user insights in a format suitable for the development team to apply it in their daily work practices. It has been acknowledged that fostering the interaction between
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users and producers is crucial for companies to make user knowledge an
inherent part of the innovation activities (Heiskanen, Hyysalo, Kotro and
Repo, 2010).
 *)"%&.#!%!%%&-+!&%
3.2.1 User-producer knowledge boundary

Users have been shown to be important for a firm’s innovation potential
(Chatterji and Fabrizio, 2012, 2014, 2016) and a critical factor in development processes (Callahan and Lasry, 2004). However, much focus is
given on innovation performance and the impact of user involvement regarding product success (Gruner and Homburg, 2000). Users have been
given a rather reductionist portrayal and treated as an entity that can be
designed for (Hyysalo and Johnson, 2015). I take the approach that users
are not merely simplified categories that developers can easily refer to
and design for, but they embody rather complex ideas and inherent characteristics that require representations and interpretations to tap into
their knowledge base (Stewart and Hyysalo, 2008). User knowledge is
complex and difficult to obtain or ‘sticky’ (von Hippel, 1994). Drawing on
the works of philosopher Michael Polany (1966) and Nonaka (1991,
1994), knowledge is rooted in actions, mental models and beliefs, which
makes it difficult to obtain and utilize. I consider user knowledge to consist of know-how about the technologies used in similar products and
markets, experience in using such products (Lüthje, 2004), as well as users’ expectations and needs concerning potential product innovations.
Riggs and von Hippel (1994) argue that users develop innovations with
rather high scientific importance whereas manufacturers tend to develop
commercially valuable innovations. This means that it becomes necessary to look at external user perspectives as well as internal organizational processes and capabilities for innovating. Previous research addressed the blurring boundaries between users with product know-how
and expectations on the one hand and employees with an understanding
of the innovation process and technical know-how on the other. Organizations either engage actively with current employees who are lead users
of the company’s products (Schweisfurth and Herstatt, 2015;
Schweisfurth and Raasch, 2015) or hire new employees who have been
active users in their previous work environment (Chatterji and Fabrizio,
2012). These hybrid user-employee functions possess knowledge about
organization’s processes and practices, which enables them to act as
20



knowledge activists, creating and transferring knowledge inside the organization (Nonaka, von Krogh and Voelpel, 2006).
In addition to these systematized quantitative studies highlighting what
user representatives do, few qualitative studies address how user-employees contribute to successful product development. Kotro (2007)
shows how employees combine their personal and professional
knowledge through hobbyist knowing of user communities, which enables them to translate tacit user knowledge into organizational practices
and make it explicit in the organizational context. Companies also increasingly engage with user communities or hire designers who are active
in user communities to increase user-producer interaction (Heiskanen
Hyysalo, Kotro and Repo, 2010). In order to better understand how user
knowledge created across and in-between the user-producer domain is
translated into organizational practices, it becomes important to further
investigate how user knowledge gets absorbed and disseminated across
different functions in the department.
3.2.2 Capacity to absorb user knowledge

In organizational learning knowledge utilization has been discussed in
terms of firms’ absorptive capacity (ACAP), meaning to absorb new technological knowledge and apply it commercially to innovate (Cohen and
Levinthal, 1989, 1990). The ACAP of an organization is referred to as a
dynamic capability that enables knowledge creation and utilization to
achieve technological advantage over the competition (Zahra and George,
2002). The ACAP model consists of four stages: value recognition,
knowledge acquisition, assimilation/transformation, and exploitation
(Todorovan and Durisin, 2007). Zahra and George (2002) describe the
model as a “dynamic capability embedded in a firm’s routines and processes, making it possible to analyze the stocks and flows of a firm’s
knowledge” (p. 188). This makes it a suitable theoretical lens through
which to study the practices underlying the capabilities to absorb user
knowledge and integrate it into innovation processes. At the same time
there is a need for more empirical research to better understand the different features that contribute to the ACAP process (Easterby-Smith,
Graça, Antonacopoulou and Ferdinand, 2008) as well as the micro-foundations and practices underlying organizational capabilities (Felin, Foss,
Heimeriks and Madsen, 2012; Martinkenaite and Breunig, 2016).
In order to study the capabilities facilitating user knowledge utilization
it becomes important to investigate managerial practices and goals to
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absorb new user knowledge and integrate it in the innovation process.
This is in line with current research highlighting that users in innovation
are considered an important, yet understudied topic in open innovation
literature (Randhawa, Wilden and Hohberger, 2016) and to increase its
impact on management literature more broadly (West, Salter,
Vanhaverbeke and Chesbrough, 2014). Some longitudinal studies have
shown that capabilities to apply user-oriented methods decay over time
when user knowledge is considered ambiguous in an otherwise technology-oriented product development context (Olson and Bukke, 2001), especially if procedural knowledge about integrating user knowledge into
the existing processes is difficult to transfer within the organization
(Hannukainen, Mäkinen and Hyysalo, 2017). This highlights the need for
more research about the actual transfer or translation process of user
knowledge as well as procedural knowledge to apply it throughout the
innovation process.
3.2.3 Making sense of user knowledge

Maitlis and Christianson (2014) consider “sensemaking at the heart of
processes of change, learning, and innovation in organizations” (p. 94)
that establishes connections between different perspectives through creation of new meanings. Regarding user knowledge, this implies people in
the innovation process attach meanings to newly available knowledge
and interpret it from their individual, occupational frame and develop a
collective perspective at the same time. Hence, drawing on previous
works about sensemaking in organizations, the dissemination of user
knowledge in my case study relates to the creation of collective structures
between individual and group levels (Weick, 1995; Weick, Sutcliffe and
Obstfeld, 2005), implies cognitive, linguistic, and conative dimensions
(Basu and Palazzo, 2008), and requires future-oriented articulation and
elaboration of interpretations (Stigliani and Ravasi, 2012). Medical device manufacturing companies commonly employ people who represent
the user in their R&D teams and as such are responsible for this dissemination of user knowledge throughout the R&D department.
These user representatives have been subject for discussion from the
perspective of current medical device users firms can collaborate with
(Chatterji and Fabrizio, 2012, 2014; Yoda, 2016), internal employees who
are lead users of products the company is developing (Schweisfurth and
Herstatt, 2016; Schweisfurth and Raasch, 2015), and employees who
have been hired and were active users in their previous work
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environment (Wadell, Sandström, Björk and Magnusson, 2013). The results of these studies show that involving user representatives in the innovation process enables harnessing of user knowledge for innovation,
increases the numbers of inventions, and leads to more user-oriented innovation. However, these studies are not looking into how user representatives capture and interpret new user knowledge to disseminate it
throughout development team so it becomes embedded in the innovation
process accordingly.
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The user innovation research community has recently adopted a clear
quantitative preference (Schweisfurth and Herstatt, 2015). There are a
few qualitative studies, which are however either based on retrospective
interview data (Schweisfurth and Herstatt, 2016), combined with questionnaires (Wadell, Sandström, Björk and Magnusson, 2013) or in combination with bibliometrics (Yoda, 2016). Those studies have investigated
the productivity of user-developer collaborations, the effects of incorporating users, and the resources of user representatives leading to innovation capabilities. Furthermore, the body of literature in this field has primarily focused on innovations by users (Schweisfurth, 2017). It has
looked at the challenges and potential benefits of translating and adopting user innovations (von Hippel, 2005), whereas the applied research
methods have not fully addressed the in-depth longitudinal organizational phenomena. That means there is much we understand about how
to involve users and what impact their contributions can have on innovation success whereas some longitudinal studies have shown that depending on the context these reductionist portrayals vary greatly and there is
more we need to understand about the practices inside the organizations
and how user knowledge is enacted throughout the innovation process
(Hyysalo, Jensen and Oudshoorn, 2016). This requires looking at the
company-internal processes and practices enabling the translation and
successive utilization of user knowledge.
Watson (2011) and Van Maanen (2011) call for more ethnographic studies to better understand what happens inside organizations. Ethnographic research can provide new insights into the practices of actors
within organizational innovation processes given that “we can say little
about organizations and identities unless we get close to human action
and social interactions must surely apply even more to research which
prioritizes the notion of practice” (Watson, 2011, p. 205). It has the
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potential to uncover “what particular people are doing in their work-aday life or how things really do get done (or not done) on the ground”
(Van Maanen, 2011, p. 230), which adds value to the organizations and
management field at large and the user innovation research community
in particular. Previous studies have highlighted that in order to understand how user knowledge is enacted in organizations one needs to study
the ongoing practices in the field over time. Olson and Bakke (2001) for
example show in their longitudinal study that even though the implementation of a new lead user method for collecting product ideas was initially
perceived as valuable by management, employees’ routines and lack of
procedural knowledge to make the method an integral part of the development practices led to its abandonment eventually. Based on a fivemonth in-depth case study Enkel, Perez-Freije and Gassmann (2005)
show the practices of an R&D organization adapting a customer integration method and the respective challenges it faces throughout the new
product development process.
There have also been several case studies in the healthcare industry and
medical device development context about the role of users in innovation
processes. In a translational case study Grocott, Weir and Ram (2007)
show that it is important to engage with users in the early development
phases to understand unmet user needs and translate them into the system design. Furthermore, in a multiple case study, users were shown to
be the source of innovation when they are inventing new techniques of
operating or interacting with medical devices in the context of use (Hinsch, Stockstrom, and Lüthje, 2014). However, users need to have a high
level of expertise in the user domain and technological expertise to actively contribute to radical innovations in the user and technological domain respectively (Lettl, Herstatt and Gemuenden, 2006). In one of the
few in situ case studies, Martin and Barnett (2012) followed a medical
device development project to investigate the integration of user insights
into a medical device manufacturer’s R&D department. Their findings
show that developers have different expectations towards the nature and
implications of user input they receive, which is reinforced by the issue
that user and technological aspects of the medical device are considered
as separate domains. These studies highlight the potential challenges of
translating the user perspective into the innovation processes.
Despite their contributions to better understand what is and can be
done to integrate user knowledge into the innovation process, more case
study research about detailed practices that enable knowledge transfer is
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needed (Hyysalo, 2010). Therefore, in my research I focus on the practices from different perspective to investigate how user knowledge is integrated in the innovation process. Case study as a research strategy is
deemed suitable for studying users in innovation from within the organizational context since it is “aimed at description and explanation of complex and entangled group attributes, patterns, structures or processes”
(Verschuren, 2003, p. 137). Siggelkow (2007) argues that in order to be
persuasive with case study researchers should not fall into the trap of defending and justifying their research approach in terms of theory development as a self-referential exercise, but instead of trying to make sense
of the world. Therefore, in this study I will explicate how I made sense of
my experiences as researcher in practice from different theoretical perspectives in order to better understand the social phenomena of and develop a framework about user knowledge utilization in innovation processes.
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Dimitri: If Atlas holds up the world, what holds up Atlas?
Tasso: Atlas stands on the back of a turtle.
Dimitri: But what does the turtle stand on?
Tasso: Another turtle.
Dimitri: And what does that turtle stand on?
Tasso: My dear Dimitri, it’s turtles all the way down!
 Cathcart and Klein, 2008, p. 1
What is reality? How do we justify truth and beliefs? How is knowledge
created based on those? These are questions I have not given a lot of
thought prior to my journey as an academic researcher since it seemed
self-evident for me that reality is how I as an individual perceive my social
and physical environment and subconsciously interpret it. However,
throughout my doctoral studies and especially as my fieldwork progressed, I gave much thought about the nature of reality and how I perceive the world in order to better understand how I make sense of my
perceptions and experiences to create knowledge. Meeting many scholars
and having numerous conversations about reality and knowledge creation with people from different disciplines and ontological assumptions,
I came to the conclusion that gaining an understanding of the world and
how one justifies the existence of ‘things’ and the meaning of truth is a
continuous journey of discovery and as such a subjective one that lies in
the eyes of the beholder.
The dialogue above suggests that one’s statements ask for explanations
or at least some sort of justification for others to understand the underlying assumptions and beliefs that arguments, interpretations, opinions,
findings, or any other form of statements are based on. This is especially
‘true’ for such a profound work as a doctorate thesis, which is largely
based on philosophical commitments. Hence, in the following I will lay
out my ontological and epistemological assumptions for the reader to understand the paradigm that constitutes the basis for my scientific inquiry
26



and knowledge creation respectively (Kuhn, 1970). This is not merely a
way to seek justification for the interpretations and resulting statements
I made throughout my study but rather an attempt to make my assumptions explicit and thus, shed light on the turtles all the way down that
this dissertation is standing on. Paradigms form the intellectual constructs used for interpreting research and define how knowledge is extracted, made sense of, and expressed in a certain field of inquiry (Dills
and Romiszowski, 1997). As such, paradigms underlie any scientific
work, allowing the researcher to make sense of what he/she considers as
important and legitimate to better understand the complexity of the
world (Patton, 2002).
I believe the nature of reality is based on experiences and the way one
interprets and gives meaning to objects, situations, and interactions.
These interpretations are shaped by our memories and expectations as
well as how we experience given situations and thus, make sense of the
world (Hatch, 2018). Realities are shaped through these interpretations
of our surroundings and experiences in the social world. I acknowledge
the existence of realities in a social world while seeking relative truths –
as opposed to absolute ones– through processes of social construction
and my own interpretations (Watson, 2011). Interactions between the researcher and the social environment lead to embodied experiences,
which means I ground my inquiry in intellectual, practical, and emotional
experiences (Dewey, 2005). As such, knowledge is created through social
interactions and personal experiences, which means as a researcher I am
not detached from my embodied experiences.
My research is of qualitative nature and draws on both a single and multiple case study design. Case studies seek contextualized explanations of
social phenomenon (Welch, Piekkari, Plakoyiannaki and PaavilainenMäntymäki, 2011), embracing the phenomenon holistically rather than
with a reductionist approach (Verschuren, 2003) and engaging with theory and the empirical context in varying degrees to generate or elaborate
on theory (Ketokivi and Choi, 2014; Gerring, 2004). The practice-induced nature of my research as well as intention to study how user
knowledge utilization occurs through social interactions in the R&D department, I am looking at the contextual specificities of the case whilst
approaching the social context holistically in order to derive findings that
lead to generation or elaboration of theories.
Qualitative research has revelatory abilities and at the same time is subject to rigorous scrutiny regarding qualitative aspects such as credibility,
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thick description, significance and coherence (Gioia, Corley and Hamilton, 2013; Tracy, 2010). Evaluation criteria depend on the paradigm one
follows given the plurality of qualitative research approaches (EasterbySmith, Golden-Biddle and Locke, 2008; Lincoln and Guba, 1985). Welch
and Piekkari (2017) plea for pluralism in qualitative research, acknowledging the diversity of paradigms as well as various contexts in which
scholars conduct qualitative research. Throughout my inquiry as researcher in the field I have been in search for meaning in a social context
and as such, I am putting forward what is a construction of my understanding about the social environment I am studying (Geertz, 1973). That
means I am seeking contextual specificity in order to better understand
the social phenomenon of how user knowledge utilization occurs within
the organization (Roth and Mehta, 2002).
 $'!)!#*++!%
This dissertation is primarily based on my 3-year fieldwork in a medical
device manufacturer’s R&D department, which I will refer to as
“MedDev”. I also included an aircraft manufacturer as second empirical
setting in a comparative case study (see essay 2). Considering my overall
research ‘context’ as something relational –as opposed to be bound to a
specific space or location– this processual comparative case study allowed me to trace the phenomenon of user knowledge utilization across
cases (Bartlett & Vavrus, 2017).
MedDev is developing state of the art medical devices that are based on
magnetic resonance imaging for therapeutic purposes. That means this
subsidiary is developing an expertise in manufacturing systems that are
not only used for diagnostic imaging purposes but rather therapeutic purposes and clinical workflows in the oncology departments of hospitals.
More specifically, they develop systems and components that facilitate
the diagnosis and subsequent treatment of cancer. That means their systems are disrupting existing clinical workflows and are possibly used by
professional users with different educational backgrounds. Depending on
the specific system, these professionals can include radiographers, radiologists, radiotherapists, and oncologists. As such, the devices are embedded in and affecting the overall clinical workflows and the respective
medical practitioners’ specific tasks. This can be prior to, during or after
the actual interaction with the imaging system as part of the overall radiotherapy treatment workflow. Therefore, MedDev’s R&D department
needs to not only consider the user interaction aspects of the devices
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under development but also acknowledge the complexity of the clinical
environment the systems will be embedded in. This contextual complexity in which the final systems will be embedded adds to the inherent complexity of the systems themselves.
The systems and components MedDev develops have long development
cycles ranging from two to five years, which is suitable to investigate the
occurrence of phenomena over time and across different disciplines. The
devices under development have several interrelated sub-processes that
need to be aligned and orchestrated into an overall system development
process. This makes the empirical setting an interesting case to investigate the critical development stages and requirements from a manufacturer’s perspective to integrate the user perspective into the systems’ design systematically. MedDev is a Finnish subsidiary of an international
company that has a wide range of product categories including healthcare
products, consumer electronics, lighting solutions, and domestic appliances. Approximately 200 people are employed at MedDev in the R&D
and marketing department of medical devices. The company’s national
sales department in charge of the company’s whole product range is located in the same premises.
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My role in the R&D department of MedDev was officially usability engineer since I was asked to contribute to the current development process
in order to ensure that specific international standards are met once the
systems under development were ready to market. My impression was
that at first the R&D employees considered me an outsider and the person conducting research about them. Since I did not have any technical
background about the systems they are developing I accepted my role as
‘intruder’, passively observing their activities throughout the innovation
process. However, after I became responsible for certain projects to facilitate and observe the outcomes of usability workshops, the people in the
R&D department got familiar with my role and allowed me to also follow
their practices without thinking about the ‘external researcher’. Having
the unique opportunity to be in one company for three years is rare in
academic research and I accepted the role of becoming an official member of the R&D department as usability engineer. My role was to make
sure the eventual system that was under development would not have any
risk-related flaws in terms of potential user errors. This enabled me to
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work closely with and observe people responsible for integrating the user
perspective into the innovation process.
As my role in the empirical context evolved, becoming accepted as official member of the R&D team, my focus of investigation moved from a
process-perspective to the practices and goals and eventually to the
sensemaking process underpinning those. Becoming part of the social environment I was embedded in as researcher in practice I was able to go
beyond the mere objective observations of what is happening, moving towards the question of how and why employees are engaged in certain activities related to user knowledge in innovation. I was able to follow the
process of user knowledge dissemination within and between different
occupational teams as part of their daily practices because of my active
involvement and becoming an established member of the R&D department. At the same time, I tried to remain reflexive in how I affect the research process and outcomes and aware of my role as researcher
(Haynes, 2012). In practice that means I stepped out of the empirical context for up to whole weeks at times to review my notes and make sense of
them by mapping them against different literature streams to seek potential academic debates I could frame my findings in and that would shape
my interpretation of them. Additionally, I collaborated with scholars
from different disciplines and research fields, which allowed me to distance myself from the case setting in order to discuss observed practices
and interview transcripts from different perspectives and refine my focus
in terms of theoretical contribution. It is my intention in this study to
make my underlying assumptions visible when collecting and analyzing
data to allow not only for transparency but ensure reflectivity while doing
so (Alasuutari, 1996).
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The empirical material that I collected in this study stems from various
sources of two case studies. The major part of data is based on the
MedDev case and include written field notes from ongoing observations,
archival documents from previous projects, development process descriptions, and work instructions for implementing the process descriptions. Additionally, I conducted a total of 21 interviews and two focus
groups in a comparative case study that included the R&D department of
an aircraft manufacturer and MedDev. Table 1 provides an overview of
the data sources and how I used them in my data analysis.
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Table 1.Data sources and use
Data source
Participant
observation

Data type
Field notes from project
meetings including user
requirements definition,
concept development, and
design reviews.

Data use
•Overview of ongoing practices
•Recurrent validation of
observations vs meeting
decisions

Field notes from usability
•Map specific user integration
workshops including planning,
practices and usability activities
executing, and following up with •Capture interactions between
participants from different R&D different functions
functions.

Company
documents

Informal conversations with
project managers, developers,
and user representatives
regarding user integration in
their daily practices.

•Reality-check of formal
processes and work instructions
•Capture ongoing work practices
underlying formal descriptions

Formal product development
process descriptions that
include overview of main and
sub-process descriptions with
roles and responsibilities.

•Overview of complex process
interdependence
•Identify responsibilities at
different stages of the process

Work instructions that contain
methods and explanations to
integrate the user perspective.

•Identify current and intended
user knowledge work practices

Previous project documentation •Validate observed and
including design reviews,
described practices.
project planning and
implementation reports.
International standards that
•Gain understanding of industry
contain requirements and
and process requirements
guidance to implement usability •Review required with actual
engineering practices.
compliance practices
Interviews

Focus groups

Transcripts from interviews
with innovation and R&D
managers.

•Establish interim findings about
managerial perception
•Derive goals and ambition to
integrate user perspective

Transcripts from interviews
with user representatives.

•Review interim findings from
user representatives’
perspective
•Derive actual practices to
integrate user perspective

Transcripts from focus groups
discussions.

•Validate interim findings from
manager interviews
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Data source

Data type

Data use

Focus group participants’
•Review individual perception
feedback on identified practices
about relevance, impact, and
to integrate the user perspective feasibility to implement
systematically.
practices

All essays in this dissertation are based on empirical evidence. Papers 1
and 3 are based on the single case study of MedDev whereas paper 2 includes an aircraft manufacturer as second case. Paper 1 in this dissertation is based on eight months participant observation and company documents. Paper 2 is based on interview and focus group data in two case
companies. Paper 3 is based on three years participant observation and
company documents. Table 2 provides an overview of the methodological
choices for each paper and the chronological order in which I wrote them
based on the time I collected the data.
Table 2.Summary of methodological choices and data collection
Paper Nature

Method

Type of data

Time

1

Qualitative Single case 8 months participant observation December 2012
– July 2013
study
and company documents
(industry standards, process
descriptions, project
documentation)

2

Qualitative Multiple
case study

3

December 2012
Qualitative Single case 3 years participant observation
study
and company documents (process – December
2015
descriptions, work instructions,
project documentation)

21 interviews and 2 focus groups

April 2014 –
October 2014

4.4.1 Participant observation

From November 2012 until December 2015 I was able to participate 3-5
days a week as an active member of MedDev’s development team on site.
Since I was given full access to the case being studied, participant observation became the main method for data collection in order to get a better
understanding about the internal development process, the different disciplines involved, as well as peoples’ way of thinking and working. During
my fieldwork I took notes from team meetings and observations related
to aspects including the user perspective. I also captured informal conversations and random incidents I perceived as interesting. I was following two different projects throughout the complete innovation process
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from idea generation to product release and was also involved in the introduction of a new usability process aimed at tapping into user
knowledge from initial ad-hoc practices to the official process release and
full integration into the innovation process. My role as usability expert,
which became my official title in the department, allowed me to work at
the intersection between users and developers. I was working closely with
internal user representatives, current product users, clinical specialists,
hard- and software developers, risk managers, and project managers.
This exposure to several disciplines enabled me to acquire interactional
expertise (Collins, 2004), which “provides researchers not only access to,
but also an appreciation of, specialists’ views, activities, and interests.”
(Langley et al., 2013, p. 6). Such proximity to practice allowed me to generate practical and useful knowledge based on the phenomenon observed
(Brydon-Miller, Greenwood and Maguire, 2003).
Being part of the development team means I am not detached from the
conversations and knowledge creation processes. As my role evolved
within the case company over time, my involvement and participation in
the innovation process intensified as an active team member. I was able
to move from passive observer to actively introducing and probing new
approaches to design for the user perspective and eventually became native when visiting customer sites and collecting user insights, which I
then translated into the innovation process. Action learning is considered
an innovative research practice (Piekkari, Plakoyiannaki and Welch,
2010) and I consider myself as an action researcher, actively shaping the
current situation that is being researched with the intention to “uncover
or produce information and knowledge that will be directly useful to a
group of people” (Berg, 2004, p. 197).
4.4.2 Company documents

In a medical device development environment, all processes need to be
documented and followed precisely in order to comply with international
standards required to bring a device to market. This process documentation is necessary in order to ensure potential risks a medical device can
have for patients or users have been mitigated. This includes a thorough
documentation of identified potential use errors and how the system design accounts for and mitigates these. Going through these existing process descriptions helped me to understand the alignment between subprocesses considering the user perspective and the overall development
process. Especially the interdependence of the usability engineering and
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risk management process with the overall system design enabled me to
get an understanding about the specific phases of the development process in which the user perspective is considered the most. Furthermore,
the documentation of previous projects allowed me to identify specific
events in which the user perspective has been integrated into the development process. These include the user requirement documentation, usability plan development, and validation plans. I also had access to detailed work instructions, which include specific methods and procedures
to implement the aforementioned process descriptions accordingly. I
used these documents to compare my observations and how things happened in practice with the formal work instructions to validate my preliminary findings throughout the fieldwork.
4.4.3 Interviews

I conducted 21 semi-structured interviews with key informants from
MedDev as well as an aircraft manufacturing company. 14 interviews
were conducted in April 2014 (7 in each case company) and the seven
following interviews between July and October 2014 (4 in MedDev and 3
in the aircraft manufacturing company). Participants in the first round of
interviews included innovation and R&D managers who have knowledge
about the innovation process and the mandate to integrate the user perspective into the processes. The participants in the second round were
employees who represent the user perspective in the organizations or
have the know-how of involving users in the ongoing processes.
Taking up the role as interviewer allowed me to step out of my role as
team member and observer immersed in the case company and ask managers as well as user representatives who I interacted with on a regular
basis in a more formal interview setting questions about their work practices and opinions related to users in the innovation process. I acknowledged that producing knowledge is not an individual task but rather
achieved through interaction and social practices, which means an interview itself becomes a social interaction within a certain cultural discourse
depending on the topic and context of the interview (Moisander, Valtonen and Hirsto, 2009). The interviews helped to complement my observations with interviewees’ own accounts about their roles in the innovation process and contribution to user knowledge utilization respectively.
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4.4.4 Focus groups

I conducted two focus groups in June and July 2014 to allow group interactions unfold when presenting interim findings, which enabled me to
review my own observations and follow the group dynamics given the different disciplinary perspectives involved. Conducting focus groups as research method provided insights into the collective meanings that are
constructed in a social context (Warr, 2005). They enabled me to reflect
on my own interpretations and validate findings through member checking, a “popular strategy is to convene a focus group of participants to review the findings” (Creswell and Miller, 2000, p. 127). The focus groups
consisted of eight people in MedDev and four participants in the aircraft
manufacturer. Participants included the same people I interviewed previously. The focus groups served in particular to review findings from the
interviews and allow participants to discuss and build on each other’s responses guide my further data collection (Stewart and Shamdasani,
2014). This resulted in a second round of interviews with user representatives since it became evident their perspective is crucial concerning user
knowledge utilization.
Warr (2005) also argues that narratives in focus groups can be inconsistent with participants’ own opinions since they possibly intend to project a certain image of them in a group setting. Therefore, I facilitated the
focus group in three phases. First, I presented seven interim findings
about the practices of integrating the user perspective more systematically based on the interviews with innovation and R&D managers. Then,
each participant was provided with a printout of the seven identified
practices. Participants were asked to grade each practice individually regarding its relevance for user knowledge utilization, impact on the innovation process, and feasibility to implement. These individual notes
served as basis for discussion to elaborate on them and form part of their
accounts as a group. They were collected afterwards to include individual
accounts in addition to the recordings of the group discussion.
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Throughout my data analysis I allowed the case to co-evolve with the theoretical frameworks I explored and my ongoing observations respectively
(Dubois and Gadde, 2002, 2014). Whilst exploring, extending, or challenging theoretical concepts in practice requires immersion in the reallife context, I temporarily distanced myself from the empirical setting to
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allow for reflection (Rasche and Chia, 2009). I believe it is important to
have certain proximity to practice but at the same time be able to step out
and revisit theoretical concepts in order to “use theory to make sense of
evidence and to use evidence to sharpen and refine theory” (Ragin, 1992,
p. 225). Prior to starting my research in the case company I had no specified theoretical lens through which I would collect the data. Instead, I
allowed the case and theoretical frameworks to co-evolve throughout the
research progress (Dubois and Araujo, 2004). I intended to get as much
exposure to the real world as possible for surprising or interesting events
to occur as well as to be able to obtain a sufficiently holistic and finegrained perspective about user knowledge and the innovation process
that goes beyond a mere description of a particular phenomenon
(Siggelkow, 2007). Starting from my personal motivation and interest in
understanding user knowledge utilization in innovation processes, I let
interesting phenomenon and findings emerge from the data through interpretations before moving towards theoretical abstraction (Thomas,
2006; Corbin and Strauss, 2014). Following Alvesson and Kärreman
(2011), I approached the research setting as an open process of inquiry
allowing incidents to emerge before problematizing and elaborating on
existing literature (Alvesson and Sköldberg, 2009). That means I did several iterations, going back and forth between the empirical context and
literary debates, to refine my interpretations of the data. This alternation
between theory and practice enabled me to review different theoretical
perspectives related to users in innovation and enhanced the practical
relevance of the study to have an impact on the empirical setting as well
(Gustavsen, 2001).
Overall, the analysis can be summarized in four major stages. First, I
reviewed fieldnotes on a weekly basis to develop more systemic field records (Sanjek, 1990). While reflecting on and making sense of the field
records I started to group specific incidents in which the user perspective
was discussed and that seemed critical for utilizing user knowledge into
categories (Glaser, 1998). I mapped the categories onto the development
process descriptions from existing company documents. I then used project documentations to review previous practices of integrating the user
perspective into the system design in order to validate and refine my own
observations from the current projects I was following. At this stage, I
reviewed international standards and generic guidelines for medical device developing companies, which allowed me to identify critical phases
of the development process for integrating the user perspective.
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In the second analysis phase, I reviewed the interview and focus group
data to validate and refine my observations. The perceptions of managers
as well as user representatives who participated in the interviews enabled
me to better understand the value attributed to integrating the user perspective more systematically in the development process. Drawing on the
structured contact summary forms that were developed for each interviewee (Miles & Huberman, 1994), I grouped the main findings per interview into three categories: goals, challenges, and required capabilities for
utilizing user knowledge. The focus group data complemented this analysis, highlighting which identified practices participants perceived as relevant in terms of user knowledge utilization and feasible to implement.
This analysis enabled me to group the identified practices from the interviews accordingly and start mapping them against the previously identified critical phases of the development process.
Third, I went back to my fieldnotes from the observations I made working closely with user representatives. Based on process descriptions and
project documentations, I identified critical stages of the development
process to integrate the user perspective. I then compared my observations with the documented practices from previous projects to identify
user-related practices in general. I reviewed these practices with a focus
on user representatives’ role to make user knowledge available throughout the R&D department. This enabled me to derive aggregated practices
specific to user representatives’ ability to make sense of and disseminate
user knowledge.
In the fourth analysis phase I grouped previously identified practices
across the different perspectives used in each essay. Throughout my fieldwork I noticed several contextual challenges for utilizing user knowledge,
which I used as guiding factors aggregating the previously identified
practices. That means I first analyzed my notes to derive challenges I observed and experienced in the context of complex product systems development, which I then connected to high-level development phases. Then,
I combined the previously identified practices from all essays in order to
establish aggregated practices that enable user knowledge utilization in
innovation despite the identified challenges. This allowed me to relate
aggregated alleviating practices to the process, capability, and sensemaking perspectives. Table 3 provides an overview of the challenges and alleviating practices concerning specific phases of the innovation process,
highlighting how those relate to the respective perspectives about user
knowledge utilization.
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Table 3.Relating user knowledge utilization challenges to the process (P), capability
(C) and sensemaking (S) perspectives
Phase

Challenges

Blueprinting impact of
system design on
customers’ workflows
on different levels.

PC S

Adjacent workflows: In addition to
the frequent operating workflow,
there are other non-frequent
workflows (i.e. installation,
maintenance) that need to be
considered from different user
perspectives.

Synthesizing workflow
requirements from the
different user
perspectives.

PC

Obtaining user insights: User
feedback from existing medical
devices might not be relevant for
intended future system design and
ideas from users about what new
medical device should provide for
them are diverse and difficult to
obtain.

Collaborating with
users working in the
clinical environment
the device is intended
for.

PC S

Matching component with system
design: In this explorative design
space it is difficult to integrate the
user needs in all the different
component design concepts which
eventually will have to match with the
intended system design.

Visualizing concepts to P C S
anticipate usability and
feasibility in the
system-context.

Workflow
Hierarchy of customer workflows:
specification The system design needs to account
for the high-level clinical workflow it
will be embedded in as well as the
various sub-workflows it will impact
in the context of use.

Design
concept

Alleviating practices P C S

Combining knowledge
User
Tacit knowledge: Knowledge about
requirements user needs is still tacit and distributed about user needs and
across functions. Comprehensive
potential to meet them.
contextual information (tacit) needs
to be put into written specifications
(explicit).
Different customer needs: There are
different customer segments that
might have different requirements
regarding the system’s design (e.g.
research and commercial sites).
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primary development
objectives.
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Phase

Challenges

Alleviating practices P C S

Variety of expertise and expectations:
There are several functions
(marketing manager, project
manager, system engineer, design
lead, application specialist) involved
in defining the user requirements,
each contributing from their
respective area of expertise.

Converging different
perspectives in
interdisciplinary
workshops.

P

S

Component
prototyping

Early prototyping: Considering the
context of use for early prototyping
design is explorative since written
user requirements guiding the formal
development process are still being
defined based on the early prototype
testing.

Personifying
P
anticipated tasks and
critical situations in the
clinical setting.

S

Component
evaluation

System complexity: Iterative subsystem components development
needs to be aligned within system
development progress across
disciplines and evaluated as part of
the interdependent development
processes.

Demonstrating
P
developed components
to other functions and
iteratively evaluate
system match.

S

Different disciplinary perspectives:
Engineers evaluate system
components based on their
knowledge base regarding feasibility
to develop and fitting the system
design. Users might have different
priorities evaluating components.

Acting out use case
scenarios to provide
user perspective across
disciplines.

C S
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The 3-year-long company access allowed me to unpack different layers of
the processes, social interactions, goals and practices of utilizing user
knowledge for innovation. My evolving role within MedDev can be described in three different phases as my fieldwork progressed (see figure
2). When I started my fieldwork, I was a passive observer, absorbing the
manifold impressions and taking notes of the occurrences I considered
relevant regarding user knowledge utilization at this stage. This was the
orientation phase, making sense of the new environment and starting to
get an overview of the practices and seemingly important aspects related
to my research phenomenon. The focus in this phase was on the actual
processes and respective practices of applying usability engineering to integrate the user perspective in the innovation process. Then I entered
what I call the immersion phase. This is when I started to better
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understand the crucial stages of the formal development process as well
as the informal practices and interactions. In this phase I focused on the
managerial perception of user value and how to integrate the user perspective more systematically. As I was becoming an active member of
MedDev, working as link between the user representatives and developers, I was able to experience myself what it means to translate user
knowledge into the innovation process and make it available throughout
the R&D teams. In this native phase user representatives’ practices in disseminating user knowledge and how they make sense of newly acquired
user knowledge became my focus of investigation.
Paper 1

Paper 2

Orientation phase

Immersion phase

 Processes and underlying interactions
 Practices for applying
usability engineering
methods

 Managerial goals and
capabilities
 Practices for systematically integrating
the user perspective

Paper 3

Native phase

 User representatives’
sensemaking process
 Practices for disseminating the user perspective
across functions

Figure 2.Research phases during fieldwork

During the first six months of my fieldwork, I focused primarily on understanding the roles of the different team members, the technological
aspects of the medical devices themselves, industry-related standards,
and the clinical context the medical device under development will be
embedded in. This enabled me to develop an initial understanding about
the importance and difficulty to incorporate the user perspective in the
development process, especially in an innovation process that involves
several disciplines and various sub-processes that are interrelated to develop a complex medical system. I started my data analysis by reviewing
all company documents I could get my hands on related to the user perspective in the development process and compared these with my notes I
wrote while participating in meetings and activities related to user practices in order to familiarize myself with the case study. During this early
analysis phase I started to develop an overview about the innovation processes related to user knowledge applying usability engineering methods
to identify the underlying interactions and respective practices to implement those.
Therefore, in paper 1 I explore various methods applicable to integrate
the user perspective into the innovation process. I am looking at the
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development process stages and the methods suitable to include the user
perspective in the system design. The proximity to practice enabled me
to experience the interactions between developers and user representatives in the early stages of the development process from design concepts
to early prototypes. Observing these interactions underlying the formal
processes, I examined how they contribute to the implementation of different usability methods. That means I was able to explore different theoretical concepts in daily practices and their applicability to the research
setting. The focus of this essay is on the healthcare industry, meaning it
is a context-specific paper about the user perspective in medical device
development. I chose this focus to get familiar with my empirical setting
and related literature in order to establish a solid understanding about
the field in which I am embedded as researcher and from which I would
then be able to branch out to different literature streams within the user
and innovation field. However, my observations about how developers
and user representatives interact to derive user requirements and initial
prototypes are applicable to a wider audience in the field of usability engineering. Therefore, this essay elaborates on existing research about usability and systems development in the healthcare industry and contributes to user innovation literature from the perspective of usability engineering and human factors in technology.
As I was becoming more actively involved in organizing the usability
activities in the case company, I also began to understand the effort required to make the user perspective an inherent part of the innovation
process and continuously re-iterate on specific system components to improve them from a user perspective. That means integrating the user perspective more systematically throughout the innovation process requires
some sort of value recognition or mandate from project leads and process
managers to invest time and resources for making the user perspective
an integral part of the design process. Therefore, it became interesting to
shift the focus to the managerial perspective to investigate how they perceive the value of users in innovation, what are the capabilities necessary
for engaging with users and how the user perspective is integrated into
the innovation process.
This led to the development of paper 2, in which I am looking at the
managerial perspective concerning user knowledge utilization in the innovation process. It is a multiple case study of two manufacturing companies developing complex product systems. One company is an aircraft
manufacturer and the second one is MedDev. Including an aircraft
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manufacturer in this study as a second case enabled me to revisit the observations I made thitherto in the MedDev case and complement them
with a company from a different industry developing also complex product systems. This also enabled me to reflect on my previous interpretations from the observations I made in MedDev and enhance the overall
quality of this study. The paper is written by three authors and based on
interview and focus group data, which we approached in three stages.
First, we conducted interviews with project and process managers from
both companies, which we analyzed subsequently. We derived tentative
findings, which we then presented and discussed in each company employing member checking. Third, we conducted a second round of interviews with employees who either have specific knowledge about involving
users in the innovation process or represent users themselves. We then
analyzed all collected data to derive managerial practices facilitating user
knowledge utilization, which we then grounded in the absorptive capacity
literature elaborating on its theoretical framework.
As my fieldwork progressed I worked more closely with the user representatives in the R&D department. Those are former users of medical devices who were hired to represent the users as part of the development
process. It was mentioned during the member checking in the previous
study and became evident to me that they play a crucial role for utilizing
user knowledge and thus, became the focal point of my research moving
forward. Since I had the valuable opportunity to follow user representatives during their daily activities and at specific times during workshops
to test prototypes or meetings to discuss design concepts and user requirements, I could observe how they communicate their perspective as
user representatives to other functions in the R&D department. It was
interesting to see how they managed to convert all user insights they obtained from customer visits or other interactions with current product
users into tangible requirements that serve as basis for the system design
and thus, need to be understood by other disciplines as such. At the same
time when giving feedback on early prototypes or validating final designs
from a user perspective it was a revealing experience for developers to
recognize how the intended use case of their design is actually used in a
real test setting. These processes of making user knowledge available and
understood as well as enabling developers to understand their design implementations from a user perspective have not been studied in such detail in the innovation management literature. Therefore, I focused my investigations on user representatives’ activities when new knowledge from
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and about users becomes available, how this is communicated from individual to group level, and subsequently disseminated throughout the
R&D department.
Hence, in paper 3 I focus on the role of user representatives in making
sense of external user knowledge when acquiring and disseminating it
throughout the innovation process within and across occupational
groups. This is a single case study of MedDev based on participatory observation and company documents including work instructions and process descriptions. I followed user representatives closely throughout the
whole innovation process including customer visits to capture user
needs, writing user requirements for the system design, providing iterative feedback on design iterations, and eventually evaluating system and
component designs. Based on existing company documents I started
identifying MedDev’s development stages dedicated to integrating the
user perspective before I attached the respective practices related to user
knowledge I observed for each stage. Then, I derived the aggregated practices of user representatives within the innovation process at large. In the
final analysis step, I looked at the aggregated practices from a sensemaking lens and how they relate to knowledge dissemination from individual
to group and intergroup levels within MedDev’s R&D department. Applying sensemaking as theoretical framework evolved throughout the research process as my understanding of the social phenomena matured
along with my theoretical sensitivity regarding ‘what this is a case of’. The
literature on sensemaking allowed me to revisit my data and preliminary
findings about user representatives’ aggregated practices concerning user
knowledge to derive a grounded model exemplifying the sensemaking
process between individual and group levels.
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In this study, I investigate the processes and methods applicable for integrating the user perspective into development processes. I am focusing
on usability-related methods and the practices suitable for different development phases to answer the question what activities R&D departments can apply to include the user perspective in the system design process.
This research is based on a single case study of a medical device manufacturer’s R&D department. The medical device industry presents a suitable research context to study methods related to usability design and
user integration since manufacturers are obliged to follow specific standards that require them to consider potential users in their system design
(FDA, 2016; IEC, 2015) and product usability has become a more relevant
factor in the purchasing decision of medical devices (Liljegren, 2006;
Liljegren and Osvalder, 2004). Product usability is defined in terms of
users’ ability to learn using a product, memorize how to use it, use it efficiently with low error rates, and users’ satisfaction when using it (Nielsen,
1993). Depending on the type of product or system and in which context
it will be used, these dimensions can vary in terms of importance (Quesenbery, 2003, 2004) and require consideration of different user perspectives and use contexts to make design choices accordingly. Therefore, one
crucial aspect in designing for usability is to also understand how user
perspectives are considered and made an integral part of development
processes.
In this study I first present an overview of different usability practices
to include the user perspective at different stages of a medical device development process. I argue for using clinical workflow assessment and
task analysis in the early stages of the innovation process, which provides
input to the establishment of user requirements, that is the basis for the
system design. In these early phases the methods are suitable to include
the user perspective since the system to-be is at a conceptual design stage
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that allows for discussions around how the system ought to be operated
in a clinical context before locking in design specifications. Second, I explicate the interaction between the design teams and internal user representatives in R&D departments to integrate as well as design for the user
perspective. The focus is the iterative interactions at the early stages of
the innovation process including concept development, prototyping, and
user requirements. Internal user representatives negotiate with designers the device concepts, which are based on previous clinical workflows
and user tasks evaluations. This leads to a tentative draft of user requirements, which form the basis for designers to develop first prototypes and
intended use cases for system components. Internal user representatives
test these prototypes and feed back specific user needs and potential use
errors they encountered for the design teams to consider in their next design iteration.
This study contributes to healthcare innovation by mapping methods to
include the user perspective onto a generic medical device development
process as well as identifying the challenges related to translating the user
perspective into a complex and technology-intensive device. Furthermore, describing the interaction between user representatives and developers at specific stages of the innovation process contributes to design
research literature at large. Table 4 provides an overview of the article.
Table 4.Overview of paper 1
Title

Design for Usability of Complex Medical Devices: Leading a
Technology-Push Innovation Towards User Acceptance.

Question

What activities can R&D departments apply to include the user
perspective in their system design process?

Purpose

In this study I explore the applicability of usability-related activities
and interaction between designers and user representatives within
the product development process of medical device manufacturers.

Literature

Usability engineering, human factors and industrial ergonomics,
technology in healthcare, quality and risk management.

Methods

This study is based on a single case study of a medical device
manufacturer to explore what usability activities are suitable in an
R&D environment. I conducted action research, following and
observing current processes as well as introducing new practices to
the case company, in order to probe existing concepts from
literature in practice.
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Findings

International standards and highly regulated development
processes in the healthcare industry require manufacturers to
follow specific usability engineering processes to mitigate potential
risks for users when operating the system eventually. However,
these standardized processes need to be implemented according to
existing development processes and depend heavily on the
interaction between developers and user representatives within
R&D teams. Several methods like task analysis and workflow
assessment have higher impact on the system design at the early
development stages whereas use case scenarios and concept
evaluation require tangible objects like sketches or prototypes. The
interaction between user representatives and developers is
iterative. User representatives provide developers with user
insights, which are then translated into requirements developers
use for implementation, which again user representatives are
testing to provide feedback for further design iterations.

Contribution

This study contributes to the user in innovation research literature,
highlighting the interactions between developers and user
representatives in R&D teams to design for usability. It provides an
overview for medical device manufacturers to integrate the user
perspective in their development processes, which in turn
contributes to the healthcare innovation literature.
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In this article we investigate how user knowledge is integrated into complex products and systems (CoPS) innovation processes and what the respective managerial practices and goals are to facilitate this. We applied
the absorptive capacity (ACAP) model to associate our findings with the
model’s sub-capabilities and ground them in theory.
This is a multiple case study based on two companies manufacturing
CoPS in the aircraft and medical device industry respectively. First, we
conducted a total of 14 interviews in both companies with process and
project managers to understand how user insights are collected and integrated into their innovation processes. We then grouped key findings
from each interviewee into tentative clusters that emerged per case before mapping both cases’ clusters against each other to derive a combined
list of categories. Second, we conducted focus groups to discuss and validate these categories with case companies’ representatives to allow the
cases and empirical material to co-evolve (Dubois and Gadde, 2002,
2014). In a third step we conducted another seven interviews in both
companies with employees who are user representatives or have expertise in user involvement to gain a more holistic understanding about the
phenomenon and critically review our tentative categories. We rephrased
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our categories into managerial practices to be more aligned with our research question and literature terminology. Fourth, we adopted the ACAP
framework because the theoretical debate in this literature is –like our
study– strongly related to knowledge creation and innovation, which allowed us to further ground our findings.
We found seven managerial practices that both companies consider
crucial to absorb and subsequently utilize user knowledge: (1) endorsing
the value of user knowledge, (2) understanding the users’ problems, (3)
enabling continuous access to users, (4) selecting suitable user profiles,
(5) matching types of user knowledge and project phases, (6) translating
users’ knowledge into specifications, (7) validating design choices
through timely feedback from users. Based on the ACAP model we identified three managerial goals, each relating to a sub-capability of the
model: sensitizing the organization to the innovation potential of user
knowledge (value recognition), identifying and gaining access to suitable
user knowledge (acquisition), and Analyzing and interpreting user
knowledge and integrating it into product development (assimilation/transformation).
The study’s contribution is twofold. First, our findings contribute to the
open innovation literature, showcasing managerial practices and goals
from a CoPS context that alleviate an open innovation approach with regards to user integration (Gassmann, Enkel and Chesbrough, 2010). Furthermore, the seven managerial practices highlight the need for systematic integration of the user perspective (Bogers, Afuah and Bastian, 2010;
Kujala, 2003). Second, we elaborate on the ACAP model by conceptualizing how the managerial practices and goals relate to the microfoundations of sub-capabilities (Felin, Foss, Heimeriks and Madsen, 2012;
Lewin, Massini and Peeters, 2010; Teece, 2007). Table 5 provides an
overview of the article.
Table 5.Overview of paper 2
Title

User knowledge utilization in innovation of complex products and
systems: An absorptive capacity perspective.

Question

What are the practices and capabilities required for facilitating user
knowledge utilization in the innovation process?

Purpose

The purpose of this study is to investigate managerial goals and
practices to facilitate user knowledge utilization in the context of
complex product systems’ innovation process.
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Literature

Absorptive capacity, open and user innovation, complex product
systems development, technology and innovation management

Methods

In this study we chose a multiple case study approach of two
companies manufacturing complex product systems, magnetic
resonance imaging devices and aircraft cabins. The study follows
abductive logic, which enabled us to alternate between theory and
practice as the data collection and analysis evolved in three stages:
(1) interviews with managers, (2) focus groups with interviewees
and other key informants, and (3) interviews with user
representatives.

Findings

We found seven managerial practices that facilitate user knowledge
utilization in the case companies that we grouped into three
managerial goals that support the reasoning behind the respective
practices based on the absorptive capacity framework:
1. Sensitizing the organization to the innovation potential of user
knowledge. This goal involves the practices endorsing the value
of user knowledge, understanding users’ problems, and enabling
continuous access to users.
2.Identifying and gaining access to suitable user knowledge. The
respective practices are selecting suitable user profiles and
matching types of user knowledge and project phases.
3.Analyzing and interpreting user knowledge and integrating it
into product development. This managerial goal implies
translating user knowledge into specifications and validating
design choices through timely user feedback.

Contribution

This study elaborates on the absorptive capacity theory by
contextualizing three of the sub-capabilities –value recognition,
acquisition, and assimilation/transformation– in the context of
complex product systems innovation processes. The managerial
goals and respective practices highlight the potential to adopt a
more open innovation framework and thus, contribute to the
literature on B2B companies and open innovation.
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In this study I investigate how new user knowledge is disseminated
within R&D departments between individual and group levels. I am looking at the sensemaking processes that occur when user knowledge becomes available and translated into the innovation process across functions with different occupational frames.
This is a single case study based on practice-induced research approach.
I conducted three years of fieldwork as participant observer in a medical
device developer’s R&D department. The data collected include fieldnotes from project meetings, usability workshops, and informal conversations as well as company documents, including process descriptions,
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work instructions, and project documentation. I approached data analysis in several stages to get from a mere process perspective towards more
nuanced understanding about the sensemaking process that occurs between different occupational groups and levels at the R&D department.
In a first step, I mapped out the innovation process stages that are relevant in terms of integrating the user perspective. Then, I traced the respective activities related to the user perspective that are conducted for
each of the stages. I grouped these user-related practices into aggregated
practices that are specific to internal user representatives guided by previous studies about embedded users in innovation processes (e.g.
Schweisfurth and Herstatt, 2016; Wadell et al., 2013). I then turned back
to literature and analyzed the aggregated practices from a sensemaking
perspective on intersubjective, intersubjective, and collective levels (Drazin, Glynn and Kazanjian, 1999) to ground them in theory.
The study shows that embedded users contribute actively to the dissemination of user knowledge throughout the innovation process. Through
articulation and documentation of tacit knowledge in a tangible form, e.g.
user requirement specifications, embedded users enable collective construction of new meaning from user knowledge (Weick, Sutcliffe and Obstfeld, 2005) including disciplines with different occupational frames for
innovating (Dougherty, 1992). Embedded users’ continuous evaluations
during design iterations enable a re-contextualization of system or component design from a user perspective, which in turn sensitizes developers for the use context on an individual and group level.
I contribute to innovation management by showcasing how a sensemaking perspective helps to understand how user knowledge becomes
interpreted by different disciplines and implemented in product design.
Exemplifying the role of embedded users who engage in retrospective
(Weick, 1995) and prospective thinking (Gephart, Topal and Zhang,
2010) the process of disseminating user knowledge from individual to
group level and vice versa contextualizes sensemaking in organizations
from the perspective of user knowledge in innovation. Table 6 provides
an overview of the article.
Table 6.Overview of paper 3
Title

Making sense of user knowledge in innovation practices across
individual and group levels.

Question

How is user knowledge disseminated from individual to group
level?
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Purpose

In this study I investigate the role of embedded users in making
external user knowledge available to other occupations in R&D
teams regarding the sensemaking process that unfolds between
individual and group levels.

Literature

Sensemaking, embedded users, user representation, open
innovation, organizational learning.

Methods

This study is based on ethnographic fieldwork in a single case
study. As participant observer I was able to spend three years in a
medical device manufacturer’s R&D department. Field notes based
on specific innovation process stages that related to the user in the
innovation process. The fieldwork was guided by and later on
compared with formal process documentation.

Findings

In the innovation process there are specific user-related practices at
different stages of the innovation process. I identified embedded
users’ role in all those practices and grouped them into four
aggregated practices that facilitate user knowledge dissemination:
obtaining user perspective, introducing user knowledge,
conceptualizing user knowledge, and re-contextualizing design
implementations. These aggregated practices contribute to the
sensemaking process between individual and group levels across
occupational groups. Embedded users induce meaning from
individual to group level within their occupational group, transform
knowledge into information suitable for other occupational groups
in the innovation process, and sensitize developers on a group and
individual level for the user perspective.

Contribution

I elaborate on the sensemaking literature by contextualizing the
theory in an empirical context. Using sensemaking as a theoretical
lens for investigating user knowledge dissemination in innovation
processes, I test the extent to which the construct applies when
considering new external user knowledge as ambiguous
environmental cue people have to make sense of and act
accordingly. I show how embedded users engage in both,
prospective and retrospective sensemaking with regards to user
knowledge. I developed a model that exemplifies the sensemaking
process between the individual and group levels embedded users
trigger and facilitate.
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In this study I outlined three perspectives from which I investigated the
phenomenon of user knowledge utilization in innovation and why I chose
a different lens for each of the articles based on the empirical setting accordingly. Following the call for more multilevel research about innovation (Gupta, Tesluk and Taylor, 2007), the study contributes to innovation management literature highlighting the complexity and manifold aspects that are implicit in innovation with regards to user knowledge. The
progression of my research focus from usability methods to managerial
capabilities to sensemaking process reveals the overlaps and interrelatedness of the perspectives when unveiling and absorbing user knowledge
that fosters innovation (Bogers, Afuah and Bastian, 2010).
This study contributes to previous research about the benefits and challenges of applying usability methods within medical device development
processes (Bastien, 2010; Jaspers, 2009) as well as the importance of the
resulting requirements for the system design (Garmer, Liljegren,
Osvalder and Dahlman, 2002) by highlighting at what development
stages specific usability methods are more or less applicable (Shah and
Robinson, 2006). In the article I also show the relevance of usability
methods and underlying interactions between user representatives and
designers to mitigate potential use errors and design for risk control accordingly (Van der Peijl, Klein, Grass and Freudenthal, 2012). The iterative nature of assessing design concepts, deriving user requirements, and
testing prototypes provides further insights into how interactions between designers and user representatives occur, which helps to understand and overcome the challenges of translating user needs into the development process (Ram, Grocott and Weir, 2008).
In this study I provide an overview of seven managerial practices and
goals that facilitate user knowledge utilization in CoPS innovation processes. I present a framework to integrate the user perspective more systematically, which enables companies to overcome challenges in
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becoming more user-oriented and open in their innovation efforts
(Chesbrough and Crowther, 2006; Van de Vrande, de Jong,
Vanhaverbeke and de Rochemont, 2009). The findings show that the required user input differs depending on the stage of the innovation process
and the quality of user feedback depends to a large extent on the information companies are willing to share with users. This helps in understanding how CoPS manufacturers can adopt a user-oriented open innovation framework (Gassmann, Enkel and Chesbrough, 2010). I elaborate
on the ACAP model from the empirical context of users in CoPS innovation, following previous studies that highlighted how contextual factors
influence external knowledge absorption (Volberda, Foss and Lyles,
2010). I relate the identified practices to sub-capabilities of the ACAP
model and thus, highlight how they shape the model’s underlying capability microfoundations (Felin, Foss, Heimeriks and Madsen, 2012;
Lewin, Massini and Peeters, 2010; Teece, 2007).
Furthermore, I explicate the role of user representatives in obtaining
new user knowledge and disseminating it throughout R&D departments,
hence integrating it into the innovation process. I identified four aggregated practices through which user representatives actively contribute to
integrating the user perspective into the innovation process, contributing
to an emerging research field about the role of embedded users in innovation (Schweisfurth and Herstatt, 2016; Schweisfurth and Raasch, 2015;
Wadell et al., 2013). Exemplifying their actual contribution to user-related practices at different stages of the innovation process reveals new
insights regarding their crucial role in the innovation process at large. I
show how their hybrid function as user-developer enables them to translate new user knowledge into suitable information for developers to work
with as well as providing feedback on system and component design iterations that combines both, actual users’ needs and technological feasibility to implement. This highlights how the boundaries between users, employees, and manufacturers are becoming blurred (Block, Henkel,
Schweisfurth and Stiegler, 2016; Hyysalo and Johnson, 2015) and that
user representatives in R&D departments are capable of contributing to
the innovation process embodying all three perspectives.
I also show how sensemaking occurs when new knowledge becomes
available and disseminated between individual, group and intergroup
levels. I contribute to the organizational learning literature by elaborating
on the sensemaking processes regarding the interpretation of external
user knowledge throughout the innovation process. User representatives
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in the organization act as knowledge creation catalysts (Nonaka, von
Krogh and Voelpel, 2006) and enable the collective construction of new
meanings (Weick, Sutcliffe and Obstfeld, 2005) User representatives disseminate user knowledge within their own team as well as across softand hardware developer teams in the R&D department with different occupational frames (Dougherty, 1992) and understandings of what new
user knowledge implies for their work practice. Thus, user representatives conceptualize user knowledge for developers to relate to it (Gephart,
Topal and Zhang, 2010; Stigliani and Ravasi, 2012) and make new user
knowledge available for the innovation process and system design respectively.
 %)!#!$'#!+!&%*
This study about user knowledge in innovation processes has several implications for managerial practices. First, it shows that innovation is a
multifaceted phenomenon, which implies an understanding of the different perspectives that contribute to a more user-oriented innovation process. As this study shows, innovation as such can be considered from a
process perspective, meaning to have certain mechanisms in place that
allow for integrating the user perspective in the first place. However critical this is, having formal processes to then utilize user knowledge within
the innovation process is not sufficient. Managers ought to (a) have an
understanding about the value the user perspective can bring to the product or system design in their innovation efforts, (b) possess the willingness to champion this approach in actively engaging different functions
of the R&D team that might otherwise not have the same conviction to
make design decisions based on the user perspective, and (c) have the
mandate from senior management to spend time and resources on integrating user knowledge. Understanding the value as well as having the
willingness and the mandate to engage in user-oriented innovation processes are three mandatory, yet not guarantors of success for implementing.
The two main contributions this study makes from a managerial perspective to enable people within the organization to utilize user
knowledge are the following:
1. Establishing capabilities for employees to understand the value of
user knowledge and embed it in their working practices. User knowledge
can include but is not limited to ideas from users, tangible user
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requirements, user feedback, and components developed or tested by users. The input users provide are manifold and the level of detail needs to
match the current development process in order to relevant for employees to utilize it accordingly. Early user testing can for example guide products’ further development direction in general using simple prototypes
(Snyder, 2003), whereas testing at later stages implies a higher level of
product know-how or user training while at the same time allows for
more specific input to making product changes respectively.
2. Recognizing the different occupational frames and thought worlds
within R&D teams in order to ‘serve’ user knowledge suitable to the various functions to understand and can engage with. In order to make the
user perspective an inherent part of the innovation process, developers
need to understand how the intended use of their design performs in actual use, which requires boundary spanners and knowledge brokers
(Hyysalo, 2010; Hyysalo and Hakkarainen, 2014). Enabling them to integrate the user perspective into their design decisions while acknowledging their ways of working with design specifications allows for managers
to fully utilize internal user representatives’ knowledge resources and capabilities to translate tacit user knowledge into tangible design specifications (Schweisfurth and Herstatt, 2015; Schweisfurth and Herstatt,
2016).
 )+!!%,)*) -#&'$%+
This study contributes to –and at the same time encourages scholars to
conduct more– phenomenon-based research. In an editorial for Journal
of World Business, Jonathan Doh (2015) encouraged scholars “to draw
out implications for business and society, not just in a final paragraph,
but as part of the research process itself” (p. 609). That means starting
with a real-world phenomenon, which in this dissertation is user
knowledge utilization in innovation, and then seeking theories to explain
that reality whilst at the same time contextualizing, challenging or elaborating on theory. By drawing on different perspectives in my essays and
highlighting how each research question emerged from my practice-induced research approach and respective empirical setting, I describe and
conceptualize the phenomenon and thus, stimulate the development of
further research designs and subsequent theorizing (Hambrick, 2007;
von Krogh, Rossi-Lamastra and Haefliger, 2012). Therefore, investigating users in innovation with a phenomenon-based research approach
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facilitates knowledge creation within the research field (Schwarz and
Stensaker, 2014).
Conducting phenomenon-based research, i.e. investigating a certain
phenomenon from different perspectives, implies drawing on interdisciplinary fields of study. While, on the one hand, writing an interdisciplinary dissertation has a positive effect on publication productivity as well
as increases probability to obtain a position within academia (Millar,
2013), conducting interdisciplinary research is challenging and one
ought to consider the development of the field since it might be advisable
to “support the re-export of findings into the disciplines involved in a
field, e.g. disciplinary synthesis and integration of phenomenon-based
findings” (Raasch, Lee, Spaeth and Herstatt, 2013, p. 1150). In this study
I investigated the phenomenon of user knowledge utilization from three
distinct yet interrelated perspectives. Thereby, I explicate the process of
fragmenting inherently complex social phenomena into findings related
to specific academic debates and synthetizing them again to stimulate
conversations across discipline-specific theoretical debates, which are
necessary to further develop our understanding about the phenomenon
at large.
 !$!++!&%*%,+,))*) 
Throughout the progress of this study I had to take certain decisions and
focus on specific aspects to make sense of the social setting I found myself
conducting research. I acknowledge that users in innovation and especially user knowledge utilization is an inherently complex phenomenon
and this study provides new insights in better understanding it without
claiming that I explained the phenomenon in its totality. Even though my
research approach of making sense of what I see based on theoretical debates enabled me to frame the phenomenon from the perspectives I believe made sense given my interpretations of the social world around me,
I acknowledge that there could be other lenses to look at user knowledge
utilization. Due to my access within the case companies as well my choice
to focus on the R&D department itself, I did not include the marketing
department’s point of view regarding (a) its impact on making design
choices within the innovation process and (b) its contribution to making
user knowledge available throughout the R&D department. It would be
beneficial to investigate the extent to which marketing and high-level
commercial requirements influence decisions made in relation to
knowledge obtained from the user perspective.
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In each article of this study user representatives working inside the
R&D department were either a part or focal point of my investigation. On
the one hand this is due to my role as usability expert in the case company
I studied. This implies working at the intersection of external users, user
representatives, developers, and risk managers, which provided me with
the best access to this group within the R&D department. But at the same
time and more importantly they became my main research subject because they have the expertise and the mandate to not only represent the
user perspective but also approve or if necessary hinder certain design
choices to be further developed. Their hybrid function as user-developers
allows them to translate user knowledge into tangible requirements that
are feasible to implement and at the same time evaluate design choices
from both perspectives – what the user wants and what can be implemented. This two-sided way of thinking could be explored in more detail
to better understand on what aspects exactly they base their evaluative
feedback and how they articulate specific requirements from the vast user
knowledge base and user insights they have. More research is required
about their hybrid role in both directions, from user knowledge base to
specific requirements as well as from evaluating existing system and
component designs to deriving specific feedback from the user perspective.
Another area this study touches upon but merits further research is the
decision-making process concerning the different customer profiles and
their differing demands regarding systems under development. Throughout my observations and interviews it was mentioned several times that
there is a difference between commercial and research hospitals, whereas
the former requires efficient systems with a safe and frequent patient
throughput whereas the latter needs the systems for conducting scientific
research. The users in both cases differ substantially in terms of their expectations of how to operate the systems as well as their know-how concerning system functionality for example. Furthermore, in each of these
customer segments there are subsets of user groups –for example radiographers, radiologists, radiotherapists, medical physicists, and service
personnel– with varying needs to access or operate the system. Even
though the difference between commercial and research customers might
be specific to the medical device industry the variety of different user profiles also applies to other industries in which complex product systems
are developed like cabin crew, pilots, and maintenance personnel in the
aviation industry for example. Scholars could investigate if and how
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different user profiles are considered more or less throughout the innovation process. This would help in further understanding how and why
specific users are more likely to be integrated into the innovation process,
which again has implications for the role of user representatives as well
as the capabilities required for facilitating knowledge utilization from different customer and user profiles.
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