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Abstract

Innovation in the medical technology (med tech) industry has a major impact on well-being in society. Open innovation has the
potential to accelerate the development of new or improved healthcare solutions. Building on work system theory (WST), this
paper explores how a multi-sided open innovation platform can systematically be established in a German med tech industry
cluster in situations where firms had no prior experience with this approach. We aim to uncover problems that may arise and
identify opportunities for overcoming them. We performed an action research study in which we implemented and evaluated a
multi-sided web-based open innovation platform in four real-world innovation challenges. Analyzing the four different chal-
lenges fostered a deeper understanding of the conceptual and organizational aspects of establishing the multi-sided open inno-
vation platform as part of a larger work system. Reflecting on the findings, we developed five design principles that shall support
the establishment of multi-sided open innovation platforms in other contexts. Thus, this paper contributes to both theory and
practice.
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Introduction attitude toward the meaning of “being healthy” creates an

ever-increasing demand for new or improved healthcare solu-
Innovation in the medical technology (med tech) industry is  tions (BVMed 2013). Despite these opportunities, increasing
vital for the future of med tech firms and contributes to the  global competition, higher customer expectations, and re-
health of society. The global med tech industry has significant ~ duced willingness to pay have resulted in a declining return
opportunities to expand its sales to over USD 500 billion by ~ on innovation investment (Ernst and Young 2017; PWC
2021 (Japsen 2016). Demographic change and an altering ~ 2013).

In this context, open innovation might be a suitable ap-
proach for fostering innovation outcomes in the med tech
industry. Open innovation refers to “the use of purposive in-
flows and outflows of knowledge to accelerate internal inno-
vation, and expand the markets for external use of innovation,
respectively” (Chesbrough 2006, p. 1). In essence, open inno-
vation is an approach for opening traditionally closed innova-
tion processes to external actors and thus making use of net-
works of actors when innovating products, services, and busi-
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Graduate School of Management, looking for innovations in particular areas) and solvers (firms
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University of San Francisco, interact to create solutions to innovation challenges. The
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possesses all the resources and knowledge that may drive
its innovations. Potential benefits of acquiring and applying
knowledge of external parties are discussed widely in litera-
ture and include, among others, gaining access to relevant
resources, new markets, and speeding up development
(Bogers et al. 2017, 2018; Dahlander and Gann 2010; Enkel
et al. 2009; Huff et al. 2013).

One way to foster open innovation is to implement an open
innovation or crowdsourcing platform (Adamczyk et al. 2012;
Leimeister et al. 2009; Mazzola et al. 2018; Schlagwein and
Bjern-Andersen 2014). Such a platform can be defined as a
virtual environment initiated by an organizer (e.g., a for-profit
or non-profit organization) that enables the time- and location-
independent, voluntary interaction of innovation seekers and
solvers to create innovation outcomes (Hallerstede 2013).
These platforms are often operated by an intermediary as an
electronic marketplace matching innovation supply and de-
mand (Alt and Klein 2011; Holzmann et al. 2014; Moslein
2013). Moreover, they are multi-sided because they are char-
acterized by cross-side network effects between heteroge-
neous participants (Holzmann et al. 2014; Tan et al. 2015).
Most research focuses on previously established open innova-
tion platforms provided by experienced operators (Hallerstede
2013; Schlagwein and Bjern-Andersen 2014). There is a lack
of knowledge concerning how such a platform may be
established and which generally applicable design principles
for establishing such a platform may be used.

For each participant in a multi-sided open innovation plat-
form, the attractiveness of an open innovation effort is depen-
dent upon the contributions from one or more additional par-
ticipants aside from the platform operator. Systematic pursuit
of open innovation involves much more than providing an
open innovation platform or other technical artifacts. Open
innovation involves collaboration between people who may
not know each other at all and who may have little or no
experience with open innovation. It is currently not obvious
how specific instances of open innovation should unfold.

Our research occurred in the context of a med tech industry
cluster, which is a geographic concentration of approximately
200 member firms and associated research institutions in the
med tech field. These organizations connect with one another
to share information and pursue other areas of mutual benefit,
but may also simultaneously compete against one another
(Porter 1998). The opportunities of open innovation are espe-
cially high for med tech clusters because many parties may
have ideas and insights related to important medical innova-
tion challenges even though they are not contractors or em-
ployees of a particular med tech firm who desire to pursue
those challenges (Bullinger et al. 2012; Habicht et al. 2013;
Lettl et al. 2006).

Despite the potential benefits, the med tech industry has
been slow in adopting open innovation thus far. This industry
tends to be closed rather than open because technological
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progress, advances in internal knowledge, and patents are
often viewed as key factors in a firm’s success and long-
term survival (e.g., Prock 2017). One of the few examples
of multi-sided open innovation platforms relating to med
tech is Patient Innovation (www.patient-innovation.com),
which was initiated to foster a global knowledge
exchange among patients, medical specialists, and
caregivers for mutual learning and improving the quality
of patients’ daily lives.

There is little or no current research covering how multi-
sided open innovation platforms can be systematically
established in industry clusters in which firms have no prior
experience with this innovation approach. Although there is
some history of research on applying open innovation in
healthcare and med tech (e.g., Bullinger et al. 2012; Habicht
et al. 2013; Lettl et al. 2006), none of the research we found
addresses the issue of creating an open innovation platform.
Based on the above information, this paper addresses the fol-
lowing question:

What problems may arise in the process of systematical-
ly establishing a multi-sided open innovation platform
in a med tech industry cluster in situations where firms
had no prior experience with this approach and how can
these problems be overcome?

By answering this question and reflecting upon our find-
ings, we aim to identify design principles that may support
the establishment of multi-sided open innovation platforms
in other contexts. In doing so, our goal is to develop con-
structive knowledge (Goldkuhl 2012) that contributes to
both theory and practice (van de Ven 2007). This paper
proceeds as follows: first, we summarize the theoretical
basis of this research by explaining open innovation more
thoroughly. We also describe work system theory (WST) as
a means of structuring our analysis. Next, we follow an
action research approach in which we collaborate with a
German med tech industry cluster. Based on discussions
with stakeholders, we create an initial view of how firms
in the med tech cluster might engage in open innovation
projects with the help of a multi-sided open innovation
platform provided by the cluster management in collabora-
tion with further participants. We qualitatively analyze the
interactions of the different platform participants to deter-
mine problems that may arise in the process of establishing
a multi-sided open innovation platform in a med tech in-
dustry in situations where firms had no prior experience
with this approach and to identify how these problems
may be overcome. In the discussion, we reflect on how
the results of our action research approach could be bundled
in general design principles to be used in similar settings. In
doing so, we compare our findings with existing literature
on platform design in the context of open innovation.


http://www.patient-innovation.com
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Theoretical foundations

Two sources provide the theoretical foundations of our re-
search: the concept of open innovation, and concepts from
WST. The latter helped us structure our research process,
which involves defining the initial work system of a multi-
sided open innovation platform, observing it in operation, and
pondering how to cope with the identified issues.

Open innovation

Open innovation is a broad concept that has been widely
researched across various domains (Bogers et al. 2017).
Open innovation has been discussed from two general per-
spectives: the emergent open innovation perspective, and the
corporate open innovation perspective (Huff et al. 2013). The
emergent open innovation perspective is largely inspired by
the open source approach to software development. It de-
scribes the phenomenon of self-organized, self-motivated,
and internet-based collaborative actors (Lakhani et al. 2006;
von Hippel 2005). The corporate open innovation approach
provides a more planned approach for acquiring knowledge
and other resources in organizational settings (Bogers et al.
2018; Chesbrough 2003, 2006). Its focus is on the benefits of
cooperating extensively with external stakeholders throughout
product and service development (Alam and Perry 2002;
Chesbrough 2003; Lee et al. 2010). In this context, the use
of information systems is considered a critical catalyst for both
product and service innovation (Nambisan 2013).

Open innovation can call for monetary exchange (pecuni-
ary open innovation) or can be conducted without any mone-
tary exchange (non-pecuniary open innovation). It can be
viewed from the perspective of the seeker (inbound open in-
novation) or from the perspective of the solver (outbound
open innovation). Those variables yield four perspectives on
open innovation, as discussed in more detail in an extensive
literature review by Dahlander and Gann (2010).

Inbound pecuniary open innovation refers to acquiring re-
quired knowledge for the development process. Cooperating
closely with key partners in innovation networks can expand a
firm’s resource base significantly (Powell et al. 1996) and can
leverage complementary competencies for development ef-
forts (Dyer and Singh 1998).

Inbound non-pecuniary innovation addresses the free
sourcing of knowledge from external stakeholders. For in-
stance, Laursen and Salter (2006) found that searching widely
and deeply across various external stakeholders, such as lead-
users, suppliers, and universities can provide crucial input for
sensing and seizing innovation opportunities. In this vein,
firms can enhance the benefit of using stakeholders’ knowl-
edge by actively co-creating alongside them for innovation
purposes and obtain direct access to the stakeholders’ needs,

understanding, and use of products and services (Schlagwein
and Bjerm-Andersen 2014).

Outbound pecuniary open innovation is an attempt to com-
mercialize internal resources outside a firm’s boundaries (e.g.,
by out-licensing previously unused technologies) because an
external partner may be more thoroughly equipped to intro-
duce inventions to the market. Chesbrough and Rosenbloom
(2002) found that path-breaking technologies developed with-
in a research laboratory are often not aligned with the business
model of the funding firm. Thus, out-licensing them to a ven-
ture with a substantially different business model may be in
the interest of both corporations because it may unlock latent
value of the technology.

Outbound non-pecuniary open innovation represents the
disclosure of internal resources to the external environment
without seeking immediate financial gains. Research about
open source software has shown how this approach may foster
cumulative advancements without any contractual basis
(Henkel 2006; West and Gallagher 2006).

Our research pursues a combination of outbound and in-
bound pecuniary open innovation. The seekers (who are
looking for ways to provide innovation to their customers)
apply inbound pecuniary open innovation, while the solvers
(who would like to receive compensation for solutions for the
seekers) pursue outbound pecuniary open innovation. Our re-
search focuses on connecting heterogeneous seekers and
solvers conveniently and effectively via a multi-sided open
innovation platform.

As defined in the introduction, open innovation platforms
represent virtual environments that structure the transfer of
innovation-related knowledge (Hallerstede 2013). They can
be operated by an intermediary as an electronic marketplace
that matches innovation supply and demand (Alt and Klein
2011; Holzmann et al. 2014; Moslein 2013).

In the context of these platforms, cross-side network effects
exist because the value of platform membership increases for
seekers with increasing numbers of solvers, and vice versa.
Depending on the focus and objective of the platform, there
are further participants aside from intermediaries, seekers, and
solvers taking on various tasks. They can act as supporters of
the innovation process (e.g., as innovation consultants), nego-
tiate the transaction process (e.g., as legal and patent experts),
or conduct the marketing of the platform and its challenges
(e.g., as a cluster management). Thus, open innovation plat-
forms are typically multi-sided and serve various entities with
heterogeneous interests (Tan et al. 2015).

Existing bodies of literature regarding platform-based
open innovation have covered different topics, including
activities to effectively match innovation and knowledge
demand with supply (Brunswicker and Hutschek 2010;
Gatzweiler et al. 2017; Randhawa et al. 2018). The design
of the reward structure with monetary prizes and further
incentives is an additional topic of interest (Antikainen
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et al. 2010; Boss et al. 2017, Ihl et al. 2018). Furthermore,
research analyzed capabilities for motivating and
supporting participants to contribute to open innovation
(e.g., Brunswicker and Hutschek 2010; Randhawa et al.
2017, 2018). Promotors of innovation communities
(Fichter 2009) and the appreciation of participants and their
work (Ebner et al. 2009; Hofstetter et al. 2018; Natalicchio
et al. 2014) have also received attention. Another widely
explored issue is the transfer of innovation demands into
appropriate challenge design (Hossain 2018; Lichtenthaler
and Ernst 2008; Martinez and Walton 2014). Gatzweiler
et al. (2017) have examined deviant behavior and its con-
sequences in the context of open innovation platforms. As it
becomes obvious, scholars have primarily investigated in-
dividual subject areas relevant for establishing open inno-
vation platforms. Thus far, constructive knowledge foster-
ing an integrated understanding for general practice is
missing.

WST-based system analysis

Our research produced an open innovation approach that
haressed a multi-sided platform on which seekers in the med
tech industry find and engage solvers who provide solutions to
innovation challenges. A full description of those activities—
along with the related context and results—involves much more
than just using a web-based platform. For conceptualizing and
implementing our open innovation initiative, we utilized WST as
an analytical lens (Alter 2013, 2015). According to WST, a work
system is conceptualized as “a system in which human partici-
pants and/or machines perform work (processes and activities)
using information, technology, and other resources to produce
products/services for specific internal and/or external customers”
(Alter 2015, p. 488).

A work system is a general case for thinking about systems
within or across organizations. The work system method starts
with the identification of the smallest work system that exhibits a
problem or opportunity that launched the analysis. After current
performance gaps are clarified, the work system is summarized
on a single page in the form of a work system snapshot compris-
ing six central elements of the work system framework. More
specifically, the snapshot depicts the work system on a one-page,
text-based summary of six elements: (1) the customers, (2) the
products/services produced, and (3) the main processes and ac-
tivities of the work system under consideration. Moreover, it
details (4) the participants, (5) technology, and (6) information
required for executing these processes and activities (Alter 2013).
Analysts (designers) explore situation-specific issues at whatever
level of depth is appropriate for the purpose at hand. Then, they
propose changes that will improve the work system and explain
why those changes should generate more favorable performance
(Alter 2013).
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Action research at a German cluster
of excellence in the med tech industry

This section starts by explaining the background that launched
our action research effort. Next, it explains how the open
innovation approach and the related multi-sided platform
may be viewed as a work system. The next section will look
at the data collection and data analysis in more detail.

Background related to an excellence cluster in med
tech

This study was a collaborative effort involving our research team,
the management of Medical Valley EMN (www.medical-valley-
emn.de), a German cluster of excellence in med tech, and a
commercial open innovation technology provider called
innosabi, a leading German company in this field that focuses
on software for agile innovation (www.innosabi.com). Medical
Valley EMN was established in 2007, and by the year 2018, it
had almost 200 organizational members (the majority including
small- and medium-sized med tech firms). The cluster region
includes approximately another 300 firms, 80 university insti-
tutes, and 20 independent research organizations with a focus
on med tech or related topics. While many cluster firms are
renowned world market leaders in specific medical technologies,
they often lack competences in areas that are essential for devel-
oping future products and services. When our research began in
2014, the potential for networking and synergizing between or-
ganizations within the region was barely utilized and had little
positive impact on the cluster’s overall innovativeness. The re-
search consortium decided to pursue those potential benefits by
developing an effective multi-sided platform solution for promot-
ing the application of open innovation within the cluster. In doing
so, the goal was to reach out for a multitude of solvers who were
not necessarily linked to the cluster or medical technologies and
to inspire innovation activities. The regional concentration sim-
plified access to data and enabled us to build trustful relationships
allowing for in-depth insights. Concretely, four open innovation
challenges were announced in 2014 and were solved over a
period of four months.

Description of the action research process

This study follows the action research method (Baskerville
and Myers 2004; Hult and Lennung 1980; Susman and
Evered 1978). According to Hult and Lennung (1980), “action
research simultaneously assists in practical problem-solving
and expands scientific knowledge, as well as enhances the
competencies of the respective actors, being performed
collaboratively in an immediate situation using data feedback
in a cyclical process aiming at an increased understanding of a
given social situation” (p. 247).


https://www.medical-valley-emn.de
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Action research can be considered a particular form of en-
gaged scholarship (van de Ven 2007), as the researcher works
collaboratively with other relevant stakeholders to bring about
change in a real-world situation (Checkland 1991; Mathiassen
et al. 2012). Being rooted in the paradigm of pragmatism, the
goal of action research is to develop constructive knowledge that
is considered useful in general practice (Baskerville and Myers
2004; Goldkuhl 2012). Relying on change through action and
learning through reflection (Davison et al. 2004), this research
approach has been considered “ideally suited to the study of
technology in its human context” (Baskerville and Wood-
Harper 1996, p. 235). It has previously been successfully applied
for the development of design principles in the context of infor-
mation systems (e.g., Kohler et al. 2011; Lindgren et al. 2013),
and thus was considered appropriate for this study.

For this study, we follow Susman and Evered’s (1978)
action research process, which has been adopted in informa-
tion systems research (Davison et al. 2004; Lindgren et al.
2013). Throughout this process, two of the authors directly
engaged with practitioners to conceptualize the multi-sided
open innovation platform, selecting appropriate challenges
and helping spread them among potential participants.
They were also involved in consulting activities concerning
legal affairs, requirements analyses, and the creation of eval-
uation criteria for submissions to the challenges. Moreover,
together with two other authors, they were responsible for
the theoretical grounding of this research as well as the
execution of data collection and analysis. One more author
helped structure the findings and arguments, but did not
have an active role in the project. The authors worked to-
gether with the practitioners in the context of a publicly
funded research project. None of the authors were employed
by an industry partner of this action research study, nor were
any authors paid for submitting solutions to the platform.
The different phases of the conducted action research study
are described in greater detail in the following subsections.

Diagnosing phase

The diagnosis of the situation started with discussions with the
med tech cluster’s management team, where project members
were introduced to the current issues and resource constraints
concerning open innovation as well as its future objectives.
Improving the innovativeness of cluster members was viewed
as a critical success factor for remaining at the forefront of med
tech excellence, and management regarded this project as strate-
gically important.

Project start-up included insights from literature on the appli-
cation of open innovation and 30 semi-structured interviews
(about 10 min) were conducted with decision makers of random-
ly selected firms within the cluster. The main goal of these brief
interviews was to more thoroughly understand the heterogeneous
demands and barriers for the application of possible

organizational partners in order to assess the prospects of the
envisaged approach’s success.

Action planning phase

During this phase, we collaboratively decided how to pursue our
action research project in detail and established a road map for
the next months. Building on the literature introduced above and
the practical experience of the technology provider, we started by
imagining how a multi-sided open innovation platform might
operate. We conceived of an open innovation work system that
would use the platform, and we summarized the work system
using a work system snapshot (see Table 1). We intended to
apply this general approach to some specific cases to observe
the platform in operation and reflect on certain aspects of the
work system, including the processes, platform, information,
and so on.

Thinking of the open innovation initiative as a work system
aimed to move the emphasis away from the applied web-based
platform technology and redirect it toward a more business-
oriented view of how the larger sociotechnical system might
operate. Figure 1 illustrates the participants involved in that work
system and realizes the multi-sided open innovation platform and
their motives for participation in the action research study: inno-
vation seekers, potential innovation solvers, the cluster manage-
ment as an official service provider, innovation consultants, and
legal advisors. Whereas seekers and solvers were self-selected by
advertising the project in the cluster, the other participants were
selected in accordance with the cluster management of Medical
Valley EMN as part of the overall project team. In this context,
the technology provider was innosabi. Together with two of this
study’s authors, representatives of innosabi also worked as inno-
vation consultants.

Table 1 shows different types of information that would be
relevant to the platform operation. The processes and activities
would include a variety of steps performed by seekers,
solvers, and other participants. After establishing the initial
concept of the open innovation work system, as shown in
Table 1, we identified three very diverse organizations that
faced four specific innovation challenges relative to med tech.
A final part of the action planning phase was the creation of
the web-based open innovation platform itself, which would
be used in the four open innovation projects. The platform was
based on an existing product of the technology provider who
was responsible for its technical operation and performed the
coding. The authors were closely involved in conceptual as-
pects of the design, thereby ensuring that insights from the
diagnosing stage were considered.

Action taking phase

Once the platform was implemented and the service was
launched, the researchers observed and supported the
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Table 1

Snapshot of the open innovation work system as initially implemented

Customer

Services

. Seekers

Potential matches between seekers and solvers
Negotiated agreements between seekers and solvers
Innovative ideas for seekers

Compensations for solvers

Major activities and processes

Registration

person

events, personal discussions, print materials, etc.

Project setup

downloadable PDF manual
e Legal advisor checks the project agreement

Open innovation process

e Seeker learns about the open innovation platform via standardized information material, either electronically or in
e Solvers receive information about the open innovation platform via events, e-mailing, website/blog visits, information

° Solvers visit website, agree to terms of use, and register

e  Seeker contacts the cluster management and signs project agreement
e  Seeker interacts with innovation consultant to formulate project agreements (i.e., innovation challenge, award,
evaluation criteria, and timeframe of contest) OR seeker formulates project agreements independently, supported by

e The cluster management officially launches specific open innovation challenge

e  Automated newsletters inform registered solvers about the current innovation challenge
e Solvers identify project fitting to their competences
e  Solvers use discussion section of the platform to point out any uncertainties concerning the challenge
e  Seekers directly answer any specific questions
e  After accepting project agreements, solvers upload their solutions
e  Innovation consultant supports seekers in choosing winners
e Transfer of right of disposition and use from solver to seeker
e Transfer of prize money from seeker to solver (cluster management as intermediary)
e Solvers are informed of winning solutions and end of contest
Participants Information Technologies
e  Seekers e Advertisement for seekers e Web-based open innovation platform
e  Solvers e  Advertisement for solvers e Web-based newsletter application
° Cluster management ° Terms of use ° PCs, internet, e-mail, and telephone
e  Innovation consultants e  Specific open innovation project
o  Legal advisor agreement
e  Technology provider e  Challenge information
e  Discussions on platform
e  Information about solution and
winners

process by which seekers defined and advertised inno-
vation needs; solvers learned about those needs and
proposed solutions accordingly.

At this stage, the envisaged procedure of the open innovation
projects occurred as follows. The seeker recognized an innova-
tion need and described it as an innovation challenge. The inno-
vation challenge was expressed as a stated problem including
many details and requirements needed to understand the prob-
lem. This step should either be conducted by the seekers
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themselves or along with the support of an innovation consultant
provided by the cluster management. The innovation consultant
should be a professional expert in the field of open innovation
who guides the seeker through the entire process of using the
platform. Next, the challenge was listed on the open innovation
platform for a specified period of time. The heterogeneous solv-
er community engaged in the challenge after being informed by
the cluster management via press releases and e-mail campaigns.
The seekers analyzed and evaluated all solutions submitted
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« Expanded service offering for
cluster members

* Access to a large expert

Cluster
management

« Enhancement of cluster
attractiveness
« Facilitation of competence-

community

Increased probability

of solving innovation

challenge due to

heterogeneous expertise

of solvers

* Variety of submissions
allows the selection of the
most suitable solution

Seekers

+ Economies of scale due to

process standardization

Continuous expansion of

field specific expertise

* Analysis of business
opportunities

Innovation
consultants

Multi-sided
open innovation
platform

oriented task completion
« Analysis of business opportunities * Monetary benefits
 Opportunity to transfer
existing solutions and
expertise based inventions
into application
Exchange with other
experts regarding further
cooperation and networking

Solvers

» Economies of scale due to
process standardization
Continuous expansion of
field specific expertise
 Analysis of business
opportunities

Legal advisors

« Upscaling of platform

TeChIlOlOgy « Market visibility and reference
provider bu!ldm‘_g ) -
« Analysis of business opportunities

Fig. 1 Motives of different groups of participants contributing to our research project

within the prescribed time limit and with support from the inno-
vation consultants. Only solutions that met all requirements
were considered. The best feasible solution won the contest
and the solver received the prize money in exchange for the
legal right to use the solution. This entire process was monitored
and supervised by the cluster management.

Throughout the action research process, four innovation
challenges were broadcasted via the website:

* Optimizing radiology processes: attaining maximum effi-
ciency for both patient and doctor in patient examinations
that utilize imaging. The solution should provide a new,
efficient system to optimize the processes for patient ex-
aminations with imaging procedures. A uniform stand-
alone, in-house IT-solution should support this process.

+ Pattern projector: generating a (pseudo-)random, non-
repetitive monochromatic light-pattern in a defined field
of view. The solution should provide a concept for a new
pattern projector for computer vision tasks in medicine.

* New applications for 3D cameras: finding new applica-
tions for real-time 3D range imaging cameras (e.g.,
Kinect, Time-of-Flight) in medical applications and relat-
ed fields. The solution should provide possible areas of
application of 3D real-time cameras that are inspired by
the usage of those cameras in the healthcare sector.

*  Promoting a medical platform: defining how a novel plat-
form for personalized medicine for children can be suc-
cessfully launched and marketed. The solution should pro-
vide an innovative concept to launch and market a plat-
form that focuses on personalized medication for children.

All in all, a total of 34 solutions to all four challenges were
submitted.

Evaluation phase

The evaluation phase studied interactions and results using the
multi-sided open innovation platform. The research team
reviewed all documentation and observations (i.e., statistics
and log-files of platform activities, questions, responses in
the platform’s discussion section, and notes from project meet-
ings) and conducted in-depth interviews with the responsible
decision makers of the cluster management and three indus-
trial partners who were seekers in the trial implementation of
the platform. Moreover, ten solvers were chosen to share their
experiences with the platform. For this, we conducted theoret-
ical sampling (Glaser and Strauss 1967), as we aimed to talk to
both successful and unsuccessful solvers who contributed to
the various challenges. Ten of these thirteen interviews were
conducted face-to-face, while three were conducted via tele-
phone. All interviews followed semi-structured guidelines and
lasted between 30 min and 60 min. Additionally, we conduct-
ed six telephone interviews with decision makers of potential
seekers in order to gain insights concerning their perceptions
of the service and to identify unmet needs. These interviews
lasted approx. fifteen minutes, all of which were recorded and
later transcribed.

We distributed separate online surveys to seekers and solvers
that complemented the qualitative analysis. The questionnaire
was developed to gain a deeper understanding of the require-
ments of an open innovation work system for the cluster. First,
the survey asked seekers and solvers about their familiarity with
open innovation as well as motives and barriers for participating
in open innovation initiatives. The survey included questions
concerning operational aspects of the platform. Some questions
addressed seckers’ and solvers’ preferences for data privacy and
communication channels. Other questions addressed
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demographic issues. All in all, we received usable responses
from 50 (potential) seekers and 150 (potential) solvers.

In addition, the results of an expert workshop were an-
alyzed. The workshop was organized in the context of the
International Symposium on Open Collaboration, held in
August 2014 in Berlin. Challenges we encountered that
were relative to portraying open innovation opportunities
on the platform were presented to an audience of scholars
from the field of information systems through a 15-min
presentation, followed by a 30-min open discussion cover-
ing how to approach such challenges. The summary of the
open discussion was recorded and later transcribed.

The goal of our analysis was to generate knowledge related to
the research question regarding which problems may arise in the
process of establishing a multi-sided open innovation platform in
amed tech industry cluster in situations where firms had no prior
experience with this approach and how might these problems be
overcome. For analyzing transcripts and documentations, a tem-
plate analysis was conducted (King 2004) using the qualitative
data analysis software MAXQDAT11. Based on the six parts of
the work system snapshot, the first set of categories was imple-
mented. Afterward, new codes were developed inductively,
resulting in a set of 310 first order codes. Next, the first order
codes were reevaluated with the goal of finding exhaustive and
mutually exclusive categories (Krippendorff 2013). This second
assessment led to the renaming and consolidating several first
order codes, creating 43 second order codes. Coding was inde-
pendently conducted by two of the authors. In doing so, justifi-
cations for revisions were presented and the definitions for the
utilization of codes were generated (King 2004). The results were
compared until a satisfactory level of agreement was realized
concerning the evolving template. Following this structure, each
category of the work system was jointly discussed to identify the
main problems and opportunities related to the operation of the
open innovation system. In order to analyze the online survey,
response data was exported into a spread sheet and the most
significant insights were transferred into a textual description that
was subsequently shared and discussed with all project partners
for analytical purposes. The results of our analysis were depicted
in a “to-be” work system snapshot. In the following section, the
results, problems, and opportunities identified throughout the
four open innovation projects are presented.

Results

This section initially presents the outcomes of the open inno-
vation work system instantiated throughout the action re-
search process. Afterward, it depicts the main problems we
encountered throughout this process and presents the envis-
aged opportunities for improvement.
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Outcomes of the instantiation of the initial open
innovation work system

Throughout the pilot stage of four months, the multi-sided open
innovation platform achieved its goal; all four innovation chal-
lenges were solved. Most solvers originated from Germany and
were young professionals in the fields of engineering, business,
and medicine. However, one winning solution was created by a
team from Turkey, who demonstrated that the service also en-
ables seekers to benefit from international expertise. To summa-
rize, 205 solvers registered on the website and produced 34 pro-
posals for solving the broadcasted challenges. Each week, an
average of 140 people visited the platform. The seekers were
satisfied with the quality of the submissions, as demonstrated
by the quotes of the CEOs of these organizations:

“At the beginning we were skeptical if a very specific,
technical question can be solved with the help of this
service. However, we are very enthusiastic about the
winning solution” (Se-M-01).

“Within a very short time, we could gather interesting
and creative concepts to foster the market launch of our
new product. In the next stage, we will implement the
best ideas” (Se-M-02).

“The winning solution is particularly interesting as it
discusses the influence of current megatrends on radi-
ology practices in detail. We will utilize the presented
ideas to make our member organizations fit for the
Sfuture” (Se-M-03).

The management team of the cluster association was also
satisfied with the results. Analyzing the results of a well-
known, commercial open innovation marketplace, Lakhani
et al. (2006) found that approximately 30% of scientific chal-
lenges could be solved. Thus, solving all challenges through-
out the trial phase of the platform may be regarded as an
indicator that the ideas built into the open innovation work
system have the potential to improve the cluster’s innovative-
ness on a larger scale. In this regard, the cluster management
stressed:

“In the next years [we] want to continue the current
path and establish more international innovation part-
nerships. In the future, [we] will increasingly conduct
ideation and open innovation-projects at the interface
between medical technology and other industries”
(Published Brochure of Cluster Management).

Main problems and opportunities

Based on the evaluation activities described above, we induc-
tively identified several interrelated problems (P) and
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opportunities (O) for establishing a multi-sided open innova-
tion platform as part of a larger work system. Problems and
opportunities were relevant to all four challenges investigated.
In the following subsections, these aspects are described ac-
cording to their overarching themes.

Understanding the open innovation work system Interested
seekers were primarily small- and medium-sized enterprises
that operated in very specific areas within the med tech indus-
try, such as 3D visioning, orthopedic solutions, or diagnosis
technology development. While most of these enterprises reg-
ularly collaborate with external actors throughout innovation
processes, none of them had ever previously participated in a
dedicated open innovation work system. To educate potential
seekers on the new platform, we distributed an extensive set of
standardized information. However, standardized information
was not well-suited to the individual questions and needs of
seekers or solvers (P1). Moreover, we found that, despite be-
ing very interested in participating, many firms found it diffi-
cult to identify and articulate internal innovation challenges
that might be addressed by the open innovation approach (P2):

“To the best of my knowledge, the decision against par-
ticipating in the project was because we were not able to
identify any questions suited for the open innovation
platform. Neither within the research nor the product
development department...But we are interested in the
concept and I am positive, if there are more time and
support, we will identify some questions” (PoSe-F-01).

In this context, we found that personal exchange between the
prospective seekers or solvers and the innovation platform
provider was important for learning to generate interest in
the overall approach, clarify its potential and limitations, and
identify suitable innovation challenges (O1). Offline events,
such as the cluster summit, seemed to be important factors for
diffusing related information both within the cluster and per-
sonally to top-level decision makers of potential seekers. We
found that such personal encounters were of utmost impor-
tance for building momentum and enthusiasm for the possi-
bility of distributed problem-solving:

“I am convinced of the concept, this is also why I am so
enthusiastic and keen about our conversation. I am confi-
dent that this approach combined with brainstorming and
the combination of different disciplines enables to solve
unanswered questions more effectively” (PoSe-F-02).

Decision makers who were convinced about the possibilities
were willing to promote the multi-sided open innovation plat-
form within their own organizations and help overcome any
internal barriers (02). We concluded that an improved

approach should include introducing the open innovation con-
cept personally in a face-to-face setting and jointly identifying
suitable innovation challenges.

Responsibilities of participants Participants’ expectations
concerning their role and related responsibilities throughout the
open innovation process varied greatly across the four cases. In
this context, the basic service contract the seekers signed did not
explain their rights and responsibilities in sufficient detail (P3).
Optimizing the effectiveness of the open innovation system re-
quires greater clarity regarding necessary seckers’ responsibilities
and their enforcement (O3). Seekers must recognize their integral
role on the platform, namely since their continuous feedback is
mandatory in later stages of the innovation process (e.g., for
answering solvers’ specific questions arising throughout concept
development). Seekers have to assess the fit between their needs
and a proposed solution. Related feedback should be provided
swiftly because concept development may be on hold until spe-
cific questions are answered:

“Yes, moreover, feedback from the seeker would have
been necessary...1I kept on posting questions but [these]
were answered irregularly. Here, I wished for faster
feedback especially because we solvers work on the so-
lutions during our spare time. If I sit down and start
working on the project and there occurs a question
which can only be answered by the seeker, then I expect
feedback in the next 24 to 48 hours and not in a period
of the next two weeks” (So-M-01).

“Yes, I would not have asked for frequent feedback but
for certain points in time for which I could expect feed-
back. This was unfortunately not the case” (So-M-03).

To improve seekers’ cooperation in the future, seekers’ rights and
responsibilities must be specified in greater detail and seckers
should designate a responsible open innovation project manager
who is committed to directly engaging with solvers and promptly
providing feedback. Additionally, automated notifications should
be implemented by the technology provider to assure that seckers
are always aware of any queries concerning their challenge and
to inform solvers when their request is answered.

On the other hand, solvers must understand submission
criteria related to each challenge. In some cases, solvers
seemed to ignore these criteria deliberately and tried to engage
in a challenge when they had no expertise regarding a specific
requirement (P4):

“Especially...it cannot be expected that the participants
are familiar with all aspects of medical engineering and
law if their profession is not in this area. This is why 1
did not consider this [criterion] since it is not within my
expertise” (So-M-03).
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Solvers must understand that submissions not adhering to the
submission criteria will be rejected even if their ideas are
promising. A reminder of all submission criteria should be
included and must be checked before unlocking the platform’s
submission function. Moreover, solvers should be automati-
cally notified to check for a confirmation stating they have
successfully uploaded their solution.

Benefits of participation All interviewed solvers expected var-
ious benefits from their participation, such as monetary prizes,
learning, or career options. In this regard, it was criticized that
monetary prizes were only awarded to the best three submis-
sions selected by the seeker, while other motives were not
addressed (P5). For instance, solvers consistently stressed that
they expected detailed feedback for their work. In doing so,
the seeker would demonstrate appreciation for solvers’ efforts
and solvers could access experts’ knowledge:

“For me, it is very important to get decent feedback
afterward. If [ don’t receive it...then I will not participate
again. But if I get feedback and see that the seeker seri-
ously reviewed my work...then I am open for future
participation” (So-M-04).

In order to address the expected heterogeneous benefits and
demonstrate appreciation for solvers’ efforts, it was determined
critical that solvers include non-monetary rewards for future
instantiations of the multi-sided open innovation platform
(O4). For example, several solvers—predominately those who
were young professionals or graduate students—highlighted
that they aimed to enhance their career options and possibilities
with the goal of improving their reputation:

“One thing is to get in contact with companies for the time
after my work here at the chair. Yes, that is really interesting
to me. To demonstrate what I am capable of” (So-M-06).
“I want some kind of reward and, moreover, to improve
my competitiveness in the field of projects, the job mar-
ket, and future assignments. Everything which improves
my own reputation is welcome in this context” (So-M-
04).

In order to address these expectations, among others, the tech-
nology provider may implement game design elements such
as redeemable points for qualified contributions (e.g., answer-
ing questions on the website’s discussion board). This would
not only improve solvers’ reputations, but could also be traded
in for participation in events organized by the cluster manage-
ment, professional training, or certificates.

Challenge-related communication In all four trial cases, en-
suring that participants only received relevant information
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throughout the open innovation process proved to be problem-
atic (P6). Solvers stressed that they preferred individualized
communication regarding new challenges in accordance with
their interests and skills (OS5). In this regard, most solvers
stated that they wished to be informed by the cluster manage-
ment about new challenges via topic-specific newsletters:

“Well, if it is the point to inform someone about this, 1
would prefer a newsletter. But the newsletter should not
be sent out too often, but rather contain a bunch of
useful information at one time...If there was the option
to select certain topics someone wants to be informed
about, I would choose this...In general, if I do not re-
ceive a newsletter too often, but maybe every first or
second month, then it will work out. Otherwise, I would
unsubscribe” (So-M-05).

Additionally, in the online survey, approximately 30% of po-
tential solvers claimed that, in the future, they would like to be
informed about new challenges via social media channels.
Thus, the cluster management should integrate a dedicated
social media approach into the next development stage of
the open innovation work system. Finally, we found that the
media-enriched presentation of particular challenges is criti-
cal, as it enables the efficient conveyance of complex infor-
mation (O6). If possible, short explanatory videos should
complement written information to foster understanding.
Moreover, a short introduction video by the seeker can dem-
onstrate the importance of their challenges, which may exert a
positive influence on solvers’ motivation:

“Video seems to be a good idea because it is a different
form of presentation which can bring a certain picture
or sentence more efficient to someone’s mind than just
reading a text. Thus, a video explaining the platform in
general or, like said, each competition, a short wrap up,
that would be good” (So-M-05).

A revised view of how the open innovation work
system should operate

The analysis of the four challenges demonstrated the need for
a revised view of how multi-sided open innovation might
operate in the specific med tech industry cluster being consid-
ered. Table 2 is a work system snapshot that updates our initial
view presented in Table 1 based on the problems and oppor-
tunities identified above. Table 2 splits the processes and ac-
tivities section of the work system snapshot into three sec-
tions: seeker’s processes, solver’s processes, and background
processes. The reason for splitting sections this way is that it is
easier to visualize separate processes performed by seekers,
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Table 2 Snapshot of the revised open innovation work system
Customer Services
e  Seckers e  Potential matches between seekers and solvers
e  Negotiated agreements between seekers and solvers
e  Innovative ideas for seekers
e  Compensations for solvers
Major activities and processes
Seeker activities and processes Solver activities and processes
e  Seekers are informed via standardized information e  Solvers receive information about the open innovation
material and continuous events platform via e-mail, website/blog visit, information
e  New seekers engage in personal discussion with event, personal discussion, print materials, social media
innovation consultant to learn about the concept of open activities
innovation and receive support in identifying suitable ° Solvers visit website, agree to terms of use, register, and
challenges self-declare competences
e  Experienced seckers contact cluster management directly e  Registered solvers are informed based on competences
and may propose challenges independently via automated mailing, unregistered solvers are informed
e  Seekers sign project agreement and designate a via cluster association’s newsletter, direct mailings, and
responsible open innovation project manager personal telephone calls
e  Innovation consultant supports formulating project e Solvers identify project fitting to their competences
agreements (i.e., innovation challenge, award, evaluation e Solvers receive answers via automated push notifications
criteria, and timeframe of contest) OR seeker formulates e  Solvers use discussion section of the platform to point
project agreements on his own, supported by out any uncertainties concerning the challenge
downloadable PDF manual e After accepting project agreements and checking list of
e A short introduction video is taken either with the seeker submission criteria, solvers upload their solution
organization or with a representative of the cluster (supported by a solution template)
management ° Solvers receive an automated upload confirmation
e Check-up of specific project agreements by legal advisor | e  Transfer of right of disposition and use from solver to
Cluster management officially launches specific open seeker
innovation challenge ° Solvers are informed of winning solutions and end of
° Seekers are automatically informed via push notifications contest
about solvers’ questions
e  Seeker directly answers any specific questions
e  Innovation consultant supports seekers in choosing
winners
e  Transfer of prize money from seeker to solver (cluster
management as intermediary)
Background activities and processes
° Cluster management engages in continuous community building
° Cluster management controls transactions and settles any possible disputes
e  (Cluster management continuously manages public relations and social media channels
° Cluster management conducts financial management (e.g., payment of external service providers)
° Cluster management involves further cluster organizations
° Cluster management plans and manages social media campaigns
o Technology provider ensures platform maintenance
° Technology provider ensures data management and privacy
e Solvers automatically receive bonus points for qualified contributions via the web-platform
Participants Information Technologies
e Seekers e  Advertisement for seekers e Web-based open innovation
e  Solvers e  Advertisement for solvers platform
e  Cluster management e  Terms of use e Web-based newsletter application
e  Innovation consultants e  Specific open innovation project e  Social media
e Legal advisor agreement e PCs, internet, email, and telephone
e Technology provider e  Challenge information
e  Discussions on platform
e  Information about solution and
winners
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solvers, and other organizations who perform background
work. Table 2 underlines the new content that was not men-
tioned in Table 1 in order to clarify the suggested changes.
Most suggested changes for seekers and solvers focused on
the clarity and convenience of communication. The issues
motivating the suggested changes became apparent, as the
project unfolded from our interviews and survey responses.
Table 2 also mentions a series of background processes per-
formed by cluster management or the technology provider.
None of these processes were mentioned in Table 1, but many
of them proved to be important during the four trial applica-
tions. When open innovation projects occur outside the con-
text of a formal technology cluster, failure to deal with the
related issues is likely to prove an obstacle to success.

Discussion

Following an action research approach, we explored what
problems may arise in the process of systematically establish-
ing a multi-sided open innovation platform in a med tech
industry cluster in situations where firms had no prior experi-
ence with this approach and identified how these problems
may be overcome. Using WST as an analytical lens, we con-
ceptualized and implemented a multi-sided open innovation
platform that was trialed in four successful open innovation
challenges. We identified a range of problems and opportuni-
ties for overcoming them, leading to a revised view of how the
open innovation work system might operate more effectively
in the future. This section discusses our findings and repre-
sents the learning phase of the action research cycle (Susman
and Evered 1978). Reflecting on our findings, we firstly de-
rive design principles that may support the establishment of
multi-sided open innovation platforms used in contexts where
firms lack experience concerning open innovation. We sec-
ondly reflect on the use of WST as an analytical lens for
conceptualizing and implementing our open innovation
initiative.

Derivation of design principles

The design principles were developed inductively and were
later compared with related literature on open innovation man-
agement and platform design. We propose that considering
these principles can help overcome similar issues and harness
opportunities as encountered in our action research study.
Figure 2 depicts these principles as well as the particular prob-
lems and opportunities that inspired their conceptualization.
Figure 3 presents related theoretical insights. The description
of the design principles follows Chandra et al. (2015), who
argue that design principles should be both action- and mate-
riality-oriented. Thus, descriptions should encompass both
“what an artifact should enable users to do” and “how it
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should be built in order to do so” (Chandra et al. 2015, p.
4043). Furthermore, relevant boundary conditions must be
considered (Chandra et al. 2015).

The first design principle is coined “collaborative
onboarding”. This principle addresses the need that partici-
pants, particularly those with no prior experience with open
innovation, must be supported in order to learn about the po-
tentialities and requirements of utilizing the multi-sided open
innovation platform. For this purpose, processes and means
for sharing related knowledge and collaborative challenge
planning should be implemented. Boundary conditions in-
clude platform management’s experience, an in-depth under-
standing of participants’ current knowledge, and the existence
of trustful relationships between the various parties involved.
The principle is in line with existing findings that highlight the
need for encompassing knowledge transfer regarding open
innovation (Gatzweiler et al. 2017) and simultaneously inte-
grate participants already in the early stages of the innovation
process (Ebner et al. 2009). In this regard, face-to-face inter-
actions play a critical role (Brunswicker and Hutschek 2010)
even if key interactions are executed in the virtual environ-
ment of a multi-sided open innovation platform (Randhawa
et al. 2018).

The second design principle, “enforcing responsibilities”,
stresses the vitality of establishing a reliable division of labor
among unexperienced participants according to their particu-
lar roles for realizing open innovation. For ensuring these
actions, we propose that open innovation work systems should
include clear contractual arrangements and supportive person-
nel, such as responsible project managers. Moreover,
encompassing automated information exchange and coordina-
tion throughout the overall innovation process should be con-
sidered. This principle is dependent upon the commitment of
the various participants as well as the possibilities of sanction-
ing non-compliant behavior. Against this backdrop, existing
literature emphasizes the role of professional platform man-
agement (Gatzweiler et al. 2017; Natalicchio et al. 2014), in-
cluding individualized support throughout the open innova-
tion process (Brunswicker and Hutschek 2010; Randhawa
et al. 2017, 2018) and monitoring compliance (Gatzweiler
et al. 2017). Moreover, with respect to the responsibilities of
seekers, it was found that short reaction time, especially in the
case of complaints and dissatisfaction, is important
(Gatzweiler et al. 2017).

The third design principle, “demonstrating appreciation”,
proposes that platform management should clearly express
that unexperienced seekers must overcome an exclusive focus
on monetary incentives and take into consideration other mo-
tives, such as self-marketing and learning. For this purpose,
we propose that the open innovation work system should in-
clude processes for collaboratively designing suitable mone-
tary and non-monetary rewards and ensuring appropriate feed-
back for contributions. Moreover, game design elements may



Design principles for establishing a multi-sided open innovation platform: lessons learned from an action... 723

Design principle Description
Collaborative Action Participants should understand potentials and
Problems onboarding requirements of utilizing the multi-sided open
innovation platform
P1: Standardized information not suited to foster understanding > Material Collaborative processes and means for challenge
properties planning
P2: Identification and articulation of innovation challenges Boundary Platform-related experience; Understanding of
conditions participants’ knowledge; Trustful relationships
P3: Vague service contracts with seekers
P41 £ submissi iteria by sol Enforcing Action Participants should act according to their role-
B LETeTETNES Gl R GRIEE (1 SRE responsibilities specific responsibilities
P5: Exclusive f d Material Contractual arrangements and supportive
B IZOUENVE! ST O [T £y o properties personnel; Automated notifications
. . . Boundary Commitment; Possibilities for sanctioning
P6: Lacking relevance of information T
= —-
. Demonstrating Action Platform management should ensure a reward |
Opportunities o . . N . s 1
appreciation structure aligned with participants’ heterogeneous
needs 1
O1: Personal exchange to generate understanding and interests Material Processes ensuring appropriate feedback for 1
property contributions; Game design elements 1
02: Word of mouth based promotion of platform Boundary Understanding of expected benefits; Appropriate |
conditions monetary and non-monetary prizes 1
03: Specification and enforcement of seekers’ responsibilities 1
o A 3 A A Ensuring relevance Action Platform management should ensure relevance of 1
0O4: Modified reward structure including non-monetary incentives P q . - 1
information shared with participants
L. . L Material Flexible communication processes; Means to 1
O5: Individualized communication of new challenges PR . RO
/ property individualize content; Multimedia 1
8 q . Boundar; Knowledge about skills and interests |
06: Media-enriched presentation of challenges cary &
conditions 1
|
|
v !
|
Design principle Description :
Mutual evolution Action Participants should harness multi-sided learning 1
to mutually evolve platform |
Material Processes and means to collect, share, and
property transform evidence into evolutionary actions
Boundary Compatible expectations; Trustful relationships
conditions

Fig. 2 Design principles derived from identified problems and opportunities

be applied, such as elements for visualizing achievements and
thus enhancing solvers’ reputations. In this context, it is fun-
damental that reward design builds on an in-depth understand-
ing of solvers’ expected benefits and seekers’ abilities to fulfill
them. The importance of non-monetary rewards has been ex-
tensively discussed in the literature (e.g., Antikainen et al.
2010; Ihl et al. 2018; Li and Hu 2017). For example,
Natalicchio et al. (2014) propose that addressing solvers’ in-
trinsic motivations in addition to monetary awards allows an
increase in participation and the average quality of contribu-
tions. Furthermore, detailed and prompt feedback is consid-
ered critical (Ebner et al. 2009; Gatzweiler et al. 2017,
Hofstetter et al. 2018).

“Ensuring relevance”, the fourth design principle, stresses
that platform management should focus on the appropriate
and comprehensible transfer of information between partici-
pants of the open innovation work system. In this regard, we
observed that inexperienced participants repeatedly lacked re-
lated understanding or competence. Thus, the open innovation
work system requires flexible communication processes and
technological means to individualize information content.
Furthermore, multimedia can enrich the presentation of

relevant information. In this context, as a boundary condition,
knowledge about the skills and interests of the addressees is
required for realizing effective communication. The existing
literature supports this proposed principle, highlighting the
importance of the solver-oriented design of innovation chal-
lenges (Hossain 2018; Martinez and Walton 2014; Sieg et al.
2010) and their selective promotion (Boss et al. 2017; Fichter
2009; Zhu et al. 2019).

The final design principle, “mutual evolution”, was derived
when reflecting on the previous principles as well discussions
with the involved practitioners. It stresses that all participants
should harness multi-sided learning in order to jointly evolve
the open innovation work system. For this purpose, processes
and means to collect, share, and transform evidence
concerning the functioning and multi-sided effects of the open
innovation work system into evolutionary enhancements
should be implemented. Prerequisites in this context include
compatible expectations and trustful relationships between
participants of the open innovation work system. In this re-
gard, the role of co-evolutionary aspects such as shared learn-
ing (Randhawa et al. 2017; Schlagwein and Bjern-Andersen
2014; Shao et al. 2012), relationship and community building
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answers questions and moderates discussions

When interacting on platforms, short reaction times are essential

Gatzweiler et al. (2017)

Design principle

Positive effect of professionalization of platform management and
appropriate technological infrastructure on innovation results

Gatzweiler et al. (2017)
Natalicchio et al. (2014)
Randhawa et al. (2017)
Randhawa et al. (2018)

Mutual evolution
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Finding References
Seekers should strive to understand and address the motivational Adamczyk et al. (2012)
reasons of solvers Ebner et al. (2009)
Lampel et al. (2012)
. L. The reward structure of open innovation challenges should not solely Antikainen et al. (2010)
Design principle focus on monetary prizes but also include further incentives. Moreover, | Boss et al. (2017)
- the amount and variety of prizes motivate a greater number of Hofstetter et al. (2018)
Collaborative L.
B participants Ihl et al. (2018)
Srbcaine Leimeister et al. (2009)
Li and Hu (2017)
Natalicchio et al. (2014)
Shao et al. (2012)
Open innovation initiatives should be promoted with a focus on Boss et al. (2017)
addressing relevant participants Fichter (2009)
Gatzweiler et al. (2017)
Martinez and Walton (2014)
Enforcing Appropriate feedback on solvers’ contributions is critical to foster open | Boss et al. (2017)
responsibilities innovation Gatzweiler et al. (2017)
Hofstetter et al. (2018)
Zhu et al. (2019)
Face-to-face interactions are important in the context of open Brunswicker and Hutschek (2010)
innovation Randhawa et al. (2018)
Platform management needs capabilities in motivating and supporting | Brunswicker and Hutschek (2010)
e = participants to contribute to open innovation and overcome internal Randhawa et al. (2017)
1 Demonstrating barriers Randhawa et al. (2018)
I appreciation Affected participants should be involved in developing an open Ebner et al. (2009)
innovation challenge as early as possible
I Open innovation contests can be used to recruit personnel and thus Ebner et al. (2009)
| offer career options for solvers Natalicchio et al. (2014)
| Platform management has to continuously engage in community Fichter (2009)
| development
| In case of complaints and dissatisfaction, quick and personal reactions | Gatzweiler et al. (2017)
1 are the adequate way of response
I Ensuring relevance Platform management has to ensure compliance with regulations of all | Gatzweiler et al. (2017)
interactions conducted on the platform
I Seekers have to understand the requirements of open innovation. Gatzweiler et al. (2017)
| Challenges need to be prepared professionally
| Seekers often lack necessary knowledge regarding open innovation Gatzweiler et al. (2017)
| Seekers should appoint contest manager who monitors the process, Gatzweiler et al. (2017)
1
I
|
|
I
1
1
1
L

The problem formulation and challenge design should be orientated
toward the potential solvers in order to ease their work and to get the
most appropriate solutions

Hossain (2018)

Lichtenthaler and Ernst (2008)
Martinez and Walton (2014)
Natalicchio et al. (2014)

Piller and Walcher (2006)
Sieg et al. (2010)

Open innovation initiatives should foster idea evolution

Majchrzak and Malhotra (2013)

Organizational participants should codify their knowledge and
competences with open innovation and integrate them into their
innovation management

Martinez and Walton (2014)

Solvers should receive appreciation from seekers regardless of their
choice of proposed solutions

Natalicchio et al. (2014)

Platform management should provide individualized support for the
participants throughout the open innovation process

Randhawa et al. (2017)
Randhawa et al. (2018)

Platform management should share open innovation-related learning to
support decision making of seekers

Randhawa et al. (2017)
Randhawa et al. (2018)

Schlagwein and Bjgrn-Andersen (2014)

Shao et al. (2012)

Platform management should build long-term relationships with and
among clients

Randhawa et al. (2018)

Fig. 3 Design principles in context with findings of existing literature

(Fichter 2009; Randhawa et al. 2018), and the mutual evolu-  following Gregor’s (2006) taxonomy of theory types, the pro-
tion of ideas (Majchrzak & Malhotra, 2013) have received  posed design principles contribute to nascent theory for design
attention from scholars. As illustrated in Figs. 2 and 3, we  and action. We believe that the design principles
propose that, over time, considering this principle may affect ~ present prescriptive knowledge that supports the establish-

the context-dependent specification of actions, material prop-  ment of multi-sided open innovation platforms in contexts
erties, and boundary conditions that should be considered for =~ where firms have no prior experience with this approach.
onboarding collaboratively, enforcing responsibilities, dem-  Thus, we believe they are relevant for both scholars and prac-

onstrating appreciation, and ensuring relevance. All in all, titioners alike.
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Reflections on the WST-based system analysis

Thinking of open innovation as a work system lifted the level
of analysis and helped us overcome the focus on the technical
artifact. It revealed that the multi-sided platform is merely a
part of a larger system of realizing open innovation in the med
tech cluster. This usage of WST applied a tool called “work
system snapshot” and provided an outline for describing the
initial conceptualization (Table 1) as well as the “to be”” work
system (Table 2). This straightforward representation provid-
ed the multidisciplinary action research team with a common
guideline and language for design activities. In addition, it
effectively structured the relevant topics in an orderly way.
All stakeholders involved in the design and management of
the work system could grasp its main ideas quickly and use it
as a common basis for ideation. Also, it encouraged us to track
any planned and unplanned system adaptations. The slot for
participants helped us realize the different roles of the platform
participants, while the slots for information and technologies
made us think about the types of information and technologies
that were important. The bulleted list of activities and process-
es forced us to discuss how the platform would operate, and
the slots for products/services and customers helped us clarify
what should be produced and for whom.

However, our use of WST revealed limitations of the work
system snapshot as a tool, such as the fact that it assumes a
relatively sequential process with few steps occurring
parallelly. That limitation did not cause significant confusion
when the work system snapshot was used for clarifying the
scope of the work system during discussions and collaboration
at the beginning of our action research project. However, we
noticed that, if the analysis were required to become more
detailed, it would have been necessary to use more detailed
representations, such as flowcharts or activity diagrams that
are more closely suited for representing detailed logic. While a
highly detailed representation of the open innovation platform
was not needed for our action research study, Table 2 shows
that, for our purposes, a variation of the work system snapshot
provides a more accurate representation than the simple work
system snapshot in Table 1.

Conclusion

This paper explains how we conducted an action research
study to address the question of what problems may arise in
the process of systematically establishing a multi-sided open
innovation platform in a med tech industry cluster in situations
where firms had no prior experience with this approach and to
identify how these problems may be overcome.

Our research studied how four successful open innova-
tion projects operated and utilized a multi-sided open in-
novation platform provided by the cluster management in

collaboration with further participants. This research con-
tributes to literature focused on open innovation and multi-
sided platforms by inductively developing five design prin-
ciples and grounding them in literature focused on open
innovation and platform design. These principles address
the lack of constructive knowledge concerning the estab-
lishment of multi-sided open innovation platforms in con-
texts where firms had no prior experience with this ap-
proach. Moreover, we demonstrated that WST can be used
as a useful analytical lens supporting the systematic estab-
lishment of open innovation initiatives overcoming the ex-
clusive focus on the technical artifact (i.e., the multi-sided
open innovation platform). WST helped us realize the plat-
form is merely a part of a larger system that fosters open
innovation in the investigated med tech cluster.

We found that, beyond the functional characteristics of
technologies that were utilized, a key issue for successfully
establishing a multi-sided open innovation platform is the
management of expectations and interactions between the
heterogeneous participants. It is crucial to engage both
seekers and solvers continuously and to enforce roles and
responsibilities. Despite being envisaged as an online
platform-based approach, offline interactions are initially
critical for fostering understanding in regard to open inno-
vation. Moreover, personal discussions with an innovation
consultant may help seekers identify actual innovation
needs that may have not been previously obvious. Once a
challenge is broadcasted via the open innovation platform,
seekers’ continuous feedback is of utmost importance. By
promptly answering solvers’ questions, seekers spur par-
ticipation and ensure the proposed solution addresses the
problem as accurately as possible. Thus, organizational
and technological solutions ensuring seekers’ feedback
are vital for overall system performance.

The study produced progress toward opening the
closed innovation approaches used by firms in a German
cluster of excellence in the med tech field. However, the
results must be considered in light of the study’s limita-
tions, which raise questions for future work. Since our
open innovation work system was implemented in a re-
gional cluster and evaluated through a limited number of
cases, insights from our efforts are unlikely to be exhaus-
tive. Following the proposed approach in other cases from
different industries will create further knowledge regard-
ing how to systematically and beneficially implement an
open innovation platform. Furthermore, while the induc-
tively derived design principles are in line with findings
of existing literature (cf. Fig. 3), they have not been eval-
uated in a naturalistic setting. Therefore, future work is
required to (dis)confirm the proposed design principles in
different industrial contexts where firms have limited ex-
perience with open innovation. Moreover, future research
should aim to gain a deeper understanding of how to
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measure and improve the effectiveness and efficiency of
networked services and open innovation initiatives in
general and related platforms in particular. Relevant in-
dicators, models, and methods could be developed and
evaluated in action design science research settings
(Sein et al. 2011).
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