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Sammanfattning 

Huvudsyftet med denna uppsats är att analysera hur svenska organisationer arbetar 
med öppen innovation, i vilka former de gör det och vilken typ av innovationer de 
producerar. Uppsatsen definierar även uttryckligen begreppet "dolda problem" inom 
organisationer och kopplar sedan det till innovationsteori. Definitionen av öppen 
innovation har utvecklats tillsammans med förståelsen för begreppet, vilket i sig utgör 
en övertygande teori för både organisationer och forskare i strävan efter teknisk 
utveckling. De befintliga modeller som beskriver öppen innovation är emellertid inte 
förenliga med hur definitionen av termen har utvecklats. Genom att kartlägga 
nuvarande litteratur och innovationsteori, föreslås i denna uppsats en förening av två 
befintliga öppna innovationsmodeller som bättre passar den nuvarande definitionen. I 
uppsatsen föreslås också att syntetisk innovation - ett begrepp beskrivet i denna 
avhandling - är den primära typen av innovation som produceras inom en öppen 
innovationsram. Resultaten, analysen och diskussionerna baseras på en 
litteraturstudie, en handlingsstudie och fyra fallstudier av innovationsinitiativ i Sverige. 
Analyserade genom den föreslagna ramen visar resultaten att resurstypen som delas 
mellan firmor i ett öppet samarbete är mer empiriskt viktig än indikerat från befintliga 
innovationsmodeller. Det indikeras också att företagens permeabilitet förändrar vilken 
typ av innovation de producerar. Arbetet indikerar också att dolda problem empiriskt 
löses genom syntetisk innovation som särskilt kan uppnås i en öppen 
innovationsmiljö. 
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Abstract 
The primary purpose of this thesis is to analyze how Swedish organizations work with 
Open Innovation, in what forms they do so, and what type of innovations they 
produce.  Secondarily, it explicitly defines the notion of "hidden problems" within 
organizations and subsequently links it to innovation theory. The definition of Open 
Innovation has evolved alongside the understanding of Open Innovation itself, and it 
constitutes a compelling theory for organizations and researchers alike in the pursuit 
of technological advancement. The incumbent models that describe Open Innovation, 
however, are not compliant with the definition of the term. By surveying the current 
literature on Open Innovation, and Innovation theory, this thesis proposes a 
unification of two incumbent Open Innovation models that better fit with the definition 
of Open Innovation itself. It also suggests that Synthetic Innovation as defined in this 
thesis is the primary type of innovation produced under an Open Innovation 
framework. The results, analysis, and discussions are based on a literature review, 
an action study, and four case studies of innovation initiatives in Sweden. Analyzed 
through the proposed framework, the results from this thesis indicate that resource 
type is more empirically important than evident from incumbent innovation models. It 
also suggests that the permeability of firms, created in an Open Innovation 
environment, alters the type of innovation they produce. The research shows a need 
to update the early, yet fashionable, models of Open Innovation to better map against 
the current definitions. It also indicates that hidden problems result in a particular type 
of Synthetic Innovation that is especially achievable through Open Innovation. 
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1 Introduction

In this chapter, I provide the reader with the necessary background and informa-
tion to appreciate the scientific value of the inquiry. It consists of a descriptive
background, the problem description, and the research questions to be answered.
The chapter ends with a discussion on the delimitations, possible limitations,
and the outline for the rest of the thesis.

1.1 Background

Despite its high prevalence in discussion and contemporary debates, economic
growth is a historically quite recent phenomenon. Estimates [67] indicate that
the CAGR of per capita GDP in the world economy was less than 0.025 %
between the years 0 and 1820, 0.5 % in the following 50 years, in order to
reach a peak of 3 % between 1950-1973. Coinciding with this unprecedented
acceleration of growth is the first industrial revolution and the subsequent tech-
nical developments, and it is mainly since then that academia has dedicated
extensive research efforts to the antecedents and consequences of technological
change, innovation, and economic growth.

The research has analyzed, among many other facets, the impact of history-
altering technologies exemplified by the steam engine[37], the factory system[71],
or the microprocessor[38] and has sought to explain the factors governing indus-
trial and organizational dynamics during such change. The positive and robust
correlation between technical change and economic growth is well-known[100][4][90],
but the exact nature of the dynamics in that relationship is still somewhat con-
tentious. What induces technical change, who is responsible for innovating and
diffusing it, and how can one profit from it? While the dynamic nature of
evolving economic realities probably prohibits a timeless answer to such ques-
tions, several contemporary and competing theories highlight the complexity
that is endemic to them, as well as the importance for individuals, firms, and
policymakers to have them answered within the current economic reality.

We can broadly characterize the development of economic theory on growth as
going through four phases[4]. The first phase consisted of economic models with
exogenous technological change: Long-term growth is predicated upon techno-
logical change, but such change is external to the model itself. The second and
third phases included efforts in treating technical change as endogenous to the
growth models, acknowledging that the economic system can facilitate technical
change through investments of capital and labor. The fourth and current phase
provides Schumpeterian arguments that highlight the role of innovation, and
especially how the entrepreneur interact with the firm, and of "creative destruc-
tion" as causal factors for long-term economic growth and technical change.
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A significant contribution of these later models is that they do not take the ac-
tual change as externally given through some "catch-all" mechanism driven by
the macro-economic allocation of capital in general. Instead, they give credence
to the intuitive notion that corporations and their R&D investments have a sub-
stantial impact on the emergence of new technologies, while also acknowledging
that entrepreneurs act as a parallel driving force for inventing and diffusing
them. Schumpeterian economists refer to this notion of inventing away obsolete
technologies as "creative destruction"[3], in the sense that the emergence of new
technology will necessitate new infrastructure to support it, rendering the old
one useless and therefore - in an economic sense - destroyed.

Large organizations are therefore, in order to protect their market shares and
profit margins, interested in surviving these gales of creative destruction. They
are, alas, to a growing extent cooperating with entrepreneurs and start-ups to
take part in innovative technologies and solutions. Recent years have shown
a rise in corporate incubators, accelerators, and venture investments[31]. The
backing of technological novelties with scalable business models is also increas-
ingly implemented as an innovation solution in large organizations across the
world, but the framework and models for implementing these different efforts
are varied and heterogeneous.[49]

The different imperatives for organizations seeking increasing margins and higher
customer satisfaction, and the explorative landscape for start-ups, however, cre-
ates tensions that sometimes are so hard to reconcile that these comparatively
new entrepreneurial innovation structures created by large organizations are
shut down. Addecco1, Coca-Cola2, Disney3, The New York Times4, and Mi-
crosoft5 are all examples of companies that within the last 10 years closed down
high-profile entrepreneurial innovation initiatives.

Despite the above examples of failures, the idea of facilitating entrepreneurial
innovation and thus benefiting from the values created therefrom, is seemingly
in line with the contemporary research on technical change and economic growth
outlined in the beginning of this introduction.

So why do initiatives fail, then? There are several options for large organizations
in how to structure entrepreneurial innovation endeavors, and there are several
types of innovation focus they can cater to with those structures. It is evi-
dent that an innovation inside a company needn’t necessarily be technologically
groundbreaking nor targeted at improving the current performance attributes of
the products and services provided by the company, to be valuable. At the same
time, it is evident that a structure to produce the next unheard of innovation
should differ from the structure that wants to improve the current offerings.

1
https://bit.ly/2UBQLHH

2
https://bit.ly/2irjqyN

3
https://bit.ly/2rx6jPH

4
https://politi.co/2rvrnWQ

5
https://bit.ly/2RQwJaV

9



Most contemporary innovation theory that is implementable for large organiza-
tions, outside of incremental innovation and traditional R&D, concern disruptive
entrepreneurs and the different models that aim to facilitate in-house ownership
of disruptive innovations. Less focus and effort is dedicated to successful forms
of other types of innovations, found somewhere in between the radical and in-
cremental. Thus, in the pursuit of innovative capacity, large corporations are
at risk of adopting a myopic view of which innovations that are worthwhile to
address.

While radical innovation is attractive because of its alluring promise, innovation
can also target inefficiencies in organizations that introduce unnecessary com-
plexity and costs. Problems that are often obfuscated within large bureaucracy,
partially burdened with organizational specifics that require industry experi-
ence to be addressed and managed and therefore seldom accessible to external
entrepreneurs. That is, problems that are - in essence - "hidden problems".
Hidden here refers to the fact that the corporate immune system, as defined
in [13], creates invisible barriers that stifle creative and innovative initiatives
within the firm, and also obfuscates the value of such initiatives from outsiders,
thus rendering the problem remaining in a hidden form.

Reduction of inefficiencies, improvements in corporate processes, or changes in
the assembly of already existing technological components are examples of such
hidden problems, and solutions to them are therefore also sources of valuable
innovation, albeit not fitting in the "incremental/disruptive dichotomy" and not
necessarily easily addressable by either the firm, or outside entrepreneurs.

These innovations are often referred to as niche, modular, architectural, and
market breakthrough innovations instead. Their commonality is that they often
incur lower costs of capital and have a shorter time to market, and they do not
address the current product line of the company, nor cannibalize it by being
explicitly disruptive. The current heterogeneous nomenclature obscures their
theoretical similarity, and especially their explicit dissimilarity to the common
"innovation dichotomy". As such, for the remainder of this thesis, they will be
referred to as "synthetic innovation", in line with the usage in [15].

Many facets and variables come into play in innovation and development, but the
above arguments serves to highlight the fact that innovation can create value for
large corporations, in different types of constellations involving entrepreneurs,
or employees and at low levels of disruption without being incremental improve-
ments of current offerings.

1.2 Problem Description

Given the growing issues of hidden problems as defined in the introduction,
technical debts within a context of increasing rates of technological change,
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the shortening lifespan for large organizations[43], and the potential value for
synthetic innovation, managerial issues concerning rapid technical change are
important aspects to manage well. A plethora of models for organizational in-
novation have arisen as a reaction to the need of innovation management, and
while several instruments are available and in-use, they often fail to address all
aspects of innovation either by focusing on incremental and classical R&D or by
targeting high-risk radical innovation. As large organizations are having increas-
ing difficulties with their survivability, they are continuing to fall behind in their
innovation capacity indicating that there might be vital aspects of innovation
management that current models fail to capture or address.

Several large organizations have closed down heavily invested-in incubators and
accelerators that weren’t effective enough, and the prevalent dichotomy between
incremental and disruptive innovations might have resulted in myopic innovation
structures.

Business managers have been and are continuously willing to invest in innovation
capability, but to take well-informed such decisions, they need access to models
that accurately capture the lessons learned from recent initiatives and mistakes.

There is thus a need to revise the current incumbent Open Innovation models
with regards to new research and developments in the field, as well as to examine
how corporations can further their rate of innovation. Not only in sustaining or
disruptive ways, but synthetic as well.

1.3 Purpose and Research Question

1.3.1 Purpose

The purpose of this study is to explore whether an Open Innovation model for
so-called synthetic innovation, can be used to solve hidden problems within large
organizations in Sweden.

The purpose is also to evaluate whether the open innovation initiatives in prac-
tical use in Sweden is consistent with the current body of theory, or if the
incumbent models for Open Innovation need to be revised.

1.3.2 Research Questions

RQ: How can an Open Innovation model for synthetic innovation solve hidden
problems in large Swedish organizations?

SRQ1: Which are the incumbent open innovation models and which are their
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respective weaknesses and strengths?
SRQ2: Are there empirical dimensions of open innovation in Sweden that these
models fail to capture?

1.4 Research Contribution

Open Innovation and its practical implementation is a fledgling and constantly
updating field. While several models aimed at capturing the theoretical concept
of Open Innovation have been proposed, they do not agree with the current def-
inition of the term. In disagreeing, they fail to capture important empirical and
practical aspects that have evolved during recent studies, that are of interest for
researchers and practitioners alike. With a literature study in conjunction with
an action study, this thesis synthesizes two disparate views of Open Innovation
to fit with the current academic definition of the term.

Four case studies focusing on different contemporary open innovation initiatives
examine the validity of the synthesized model through semi-structured inter-
views. The result indicates that the empirical reality of open innovation mimics
the current definition and the synthesized model to a greater extent than to the
incumbent models in use.

1.5 Delimitation

As outlined in the introduction, this thesis doesn’t target innovation as a concept
in general, but rather the specific subset defined as synthetic within an Open
Innovation framework. While several theoretical contributions have been made
to innovation in general, and R&D and disruptive innovation in particular, less
focus has been dedicated to these forms of more obscure innovations. This is an
intentional delimitation in order to fit the scope of the thesis, and adequately
focus the thesis as to be theoretically interesting.

This thesis doesn’t purport to be a generally applicable model for innovation in
large organizations, but rather a complementary description of successful archi-
tectural and modular innovations and a suggestion of a structure to facilitate
the exploration of such innovations, based on the empirical insights gathered
from successful innovations in a Swedish context..

1.6 Limitation

The proposed framework in this thesis is for open innovation in general, while
the case studies have been delimited to synthetic innovation, as described in the
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literature review. All representatives that were interviewed and thus constitute
the empirical sources in the study are Swedish, meaning that external particu-
larities might skew the theoretical generalization. While an abductive research
approach is equivalent to a logical post hoc ergo propter hoc fallacy, the purpose
of this thesis isn’t to prove the explanation via the model, but rather suggest it.

The four case studies are skewed towards two Swedish examples of innovation
initiatives, and not all participants in all of the cases were interviewed. The
reason for this is mainly due to time constraints and the lack of access to c-
level executive time. It is conceivable that the subset of respondents in the
interviews reflect a skewed representation of the phenomena under study which
is a consideration for the reader.

Lastly, the body of innovation theory is immense, and while great caution has
been taken to cover the most cited sources of information, the evolving nature
of the field might imply new theories that would have been worth considering.

1.7 Outline

Chapter 1 introduces the problem to the reader through the background. It
also provides the problem description together with the research questions. A
brief discussion is held on the theoretical delimitation and limitations, before
the chapter ends with this outline.

Chapter 2 is dedicated to exploring the methods for obtaining, synthesizing and
extracting data. The methodology for the literature review is motivated, as well
as the considerations taken for the selection of interviewees and of interview for-
mat and content. The chapter ends with a discussion the reliability, validity,
and generalizability of the research, as well as with brief comments on the eth-
ical and sustainability considerations that where taken into account during the
research.

In Chapter 3, the thesis present the results of the literature review. It introduces
the reader to contemporary research on innovation in general, and on Open
Innovation in particular. It defines the historically ambiguous term and explores
the popular, incumbent innovation models with regards to said definition. The
chapter also explores the different types of technical innovation, and how they
fit into an over-arching framework. It concludes with the analytical framework
used for the interviews and subsequent case-studies.

In Chapter 4, the empirical results from the action study and the case studies
are presented. The results from the action study are a clear definition of the
concept of "hidden problems", as well as a unification of two incumbent open
innovation models. The results from the multiple case studies indicate that
all dimensions of the unified model are relevant, and that all open innovation
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initiatives targeted synthetic innovations rather than incremental or disruptive.

Chapter 5 provide a discussion of the results from the study with regards to
Open Innovation in Sweden, the nature of synthetic innovation and how hidden
problems reside within one of the synthetic innovation quadrant described in
the theory chapter.

Chapter 6 concludes the thesis by explicitly answering the research questions.

Chapter 7 presents the implications for further research and innovation practi-
tioners.
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2 Method

In this chapter, the method by which the research was conducted is described.
The chapter covers methodological considerations, research design, the entirety
of the literature review, and the case studies and interview formats. The chap-
ter ends with a discussion of the reliability, validity and generalizability. By
accounting for the details of the scientific method, the reliability of the empirical
results are increased as it provides a basis for repeatability, and improvement.

The disposition of the chapter is as follows: 2.1 consists of the methodological
considerations with regards to the research paradigm of the thesis. 2.2 explains
the choices and approach to the overall research design and the timeline and
interdependencies of the different parts of the research effort. 2.3 is solely ded-
icated to the literature review, both the information gathering and analysis.
2.4 is dedicated to the empirical data gathering methods and describe how the
interviews and the case study where conducted. 2.5 is dedicated to how the
acquired data were analyzed. It ends on a discussion about the reliability, va-
lidity, and generalizability of the results, as well as a brief comment on ethical
considerations and sustainability.

The different parts of the research interfered with each other in different ways
during the research phase. The action study consisted of developing an open
innovation frame-work for synthetic innovation for hidden problems, and it di-
rected the literature review which fed back to the action study. This interplay
also interfered with the case studies as the incremental insights from the action
study and literature review informed the questions in the interviews. The in-
depth interviews were held with people intimately familiar with successful out-
comes in large-scale synthetic innovation; c-level representatives from two large
Swedish industrial firms, c-level executives from two separate emerging "inno-
vation facilitators", as well as successfully exited synthetic innovators where
interviewed in regards to the proposed model.

This interdependency between the constituent part of the study resulted in a
time table for the entire research progress as outlined below.

Figure 1: The research process
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2.1 Methodological Considerations

This thesis follows a consistent research paradigm describable as a mixture of
Constructivism and Pragmatism, two paradigms that are, in several aspects,
overlapping. It is constructivist in an essentially O’Neillian version of Kantian
philosophy; principles of reason are not intuited or garnered from introspection,
but rather fundamentally from practice and based on historical experience[84].
This ontological assumption revolves truths and knowledge that is formed be-
tween human beings and is, therefore, a relevant ontology when studying inno-
vation, innovation initiatives, and the structures employed to facilitate them. It
is also pragmatic in a Deweyan sense. Deweyan pragmatism refutes the notion
that truth and knowledge exist in disjunction with the practical world.[53] While
much research implicitly assumes that this is indeed the case (the measurements
of physics experiments, or the proofs of mathematics that are grounded in an
axiomatic sound system), Deweyan pragmatism is social insofar as it recognizes
that the purpose of an inquiry is not only about fixing belief around a given
situation but instead around fixing the situation itself.[36]

An ontology, an epistemology, and a methodology, essentially constitutes a full
research paradigm[48], which has several implications on the structure and con-
tents of this thesis. Addressed in order of abstraction, these are:

Ontologically, the underlying assumption is that there is no single truth in the
context of this scientific inquiry, but rather truths that are incessantly renegoti-
ated in light of practical applicability. Truth is therefore not an external "given"
to be found out through observation, but instead malleable over time and de-
termined by the agents that form and mold it. The non-singularity of truth and
the continuous renegotiation of it is to be considered here as a combination of
a constructivist and pragmatic ontology.

This ontological assumption, in turn, forms the basis for the epistemological
viewpoint. If truth is not a singular given but built by agents, one needs to
interpret reality to discover the meaning of activities. To evaluate these inter-
pretations and the relative veracity of claims or actions, we need to consider
which such claims and actions work best in a given situation, according to some
metric. "Best" is therefore not a theoretical notion waiting to be found out, but
rather an empirically determined idea, discernible by extracting experiences.

In summary, these philosophical considerations underpin the methodological
choices for the thesis, centered around action research and ethnographically
based methods. They are valid insofar as they fit within the research paradigm,
and the generalizations made are concerning theoretical propositions, as opposed
to generalizations about populations and universes as in the case of quantitative
research efforts.
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2.2 Reference organizations

Two novelties exist within this thesis. Firstly, the explicit definition of "hidden
problems," and the term of synthetic innovation to frame a type of innovation
that has been hitherto less researched than others. In the course of finding
suitable cases to study, they therefore needed to address these novelties in some
sense.

As the focus of the thesis is on Open Innovation, it wasn’t enough with cases of
companies producing something innovative; they needed to be doing so in some
form of collaboration. As a part of the study also incorporates the idea of hidden
problems, the cases needed to be innovation efforts targeted at something non-
obvious. While the formal definition of a hidden problem is a part of the result
of this thesis, an intuitive distinction was possible from the beginning. Looking
at the research questions, I needed cases to help answer them, and thus created
the following criteria when evaluating a possible case of study:

1. Is the case a part of an Open Innovation initiative according to themselves?

2. Are they solving a "hidden" problem for large organizations in Sweden?

3. Are their solution created through currently available technology?

At the outset of the thesis, and one of the main reasons for exploring these
topics, a series of cases were clear and will be referred to as case #1, #2, and
#3. The fourth and last one arose rather serendipitously out of the context of
the action study. While performing the action study, other initiatives targeted
at similar types of innovation where presented to the group, and one of these
initiatives constitute what will be referred to as case #4.

Case #1, #2, and #3 stem from Serendipity, a company group from Stockholm,
Sweden, valued at 5 BSEK that has specialized in commercializing innovation.
Sweden.

Case #1 concerns a successfully exited innovation: I became a spin-out from
the Serendipity group after they identified the complexities of handling insider
reporting to the Swedish authorities. It was a project from an employee within
the Serendipity organization that was developed in conjunction with another
group company, and thus fits the first criteria. The process in which people
divulged their level of insider knowledge became non-transparent and incurred
high administration costs for the legal department. This meets the second cri-
teria. By analyzing the entire insider handling with experienced in-house legal
personnel and subsequently investing 1.5 MSEK of capital, they managed to
create a digital solution, bring it to market and then exit the company at a 200
MSEK valuation less than 18 months later, to a French company. They used
no novel technology and no new business model but instead realized that the
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process for almost all large corporation was unnecessarily manual and cumber-
some. This fits the third criteria. The problem was both hidden, according to
the definition of this thesis, and the innovation was synthetic.

Case #2 concerns a two-year-old company that innovates with technology from
a large industrial group that has been accessible to the company via a fruitful
collaboration. This fits the first criteria. It is an industrial robot designed for
automating very time consuming manual tasks in a special part the construction
sector. This fits the second criteria. The solution utilizes a mix of available (al-
beit assembled in a novel way) components and open source software solutions,
thus fitting the third criteria.

Case #3 concerns a newly founded venture, that is still in its infancy. It is a
collaboration between a former bank employee and Serendipity, and therefore
meets the first criteria. The problem they solve regard an obscure informa-
tion handling process that is common among large banks in their handling of
contractual details for call and put options. This makes it meet the second
criteria. The solution is a digital platform which utilizes standard machine
learning libraries to analyze and "digest" large volumes of text automatically,
and standard solutions in UI/UX-design to provide an attractive interface and
information management system to the users. This makes it fit the third criteria.

In case #4, 27 large companies in Sweden have engaged in an Open Innovation
initiative mediated by the company of study; a coordinating firm that provides
digital solutions to internal problems, without them being necessary disruptive
in nature. This fits the first criteria. It is a collaboration project initialized via
the case firm, and it focuses on digitalization. By analyzing the collaborative
firms, they try to find the most efficient ways to solve problems with digital
solutions, and therefore also fits the second criteria. They have a strong focus
on Open Source solutions and software and are running a mix of initiatives, each
with a varying degree of "radicalness" thus meeting the third criteria for some
of their work. At the outset of this research, it is also described as a success
by its participants which makes it a highly interesting case of study. It is an
initiative that is explicitly designed to help some of the larger corporations in
Sweden to collaborate more, exchange ideas, and become competitively digital
in solutions, processes, and products.

An action study is also a part of this research, with the primary objective to
formalize an open innovation initiative to help the Swedish industry. While
the timeline of the thesis prevents analysis of the outcome of such an effort,
the action study is a format that allows the researcher to alternate between
researching and implementing the knowledge from that research to evaluate its
veracity, as is described in 2.5.1. The purpose is therefore not to ascertain
whether the project is a success but to use the project as a research platform
to empirically guide the theory building within the thesis.
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2.3 Research Design

The research paradigm for the study, calls for the research to be designed with
qualitative triangulation in mind, in an abductive and inductive fashion. By
doing so, it facilitates both the extraction of the incumbent open innovation
models and the subsequent analysis, modification, and test of the synthesized
frameworks’ validity. An abductive approach if often summarized as an infer-
ence to the best explanation[86], and it is a means with which scientists can
continuously refine their understanding of a phenomenon and exclude alter-
native explanations.[86] The abductive approach is therefore suitable for the
pragmatist nature of the action study, as well as in the selection process of
the theoretical framework in the literature study[14]. For an action study, it
is entirely natural to allow the interactive nature between the different data
gathering methods and the literature review, as it allows for an updated inter-
pretation of already collected data.[78] This way, the abductive approach results
in a form of contextual meaning of concurrent observations, which significantly
aids in the construction of a suitable analytic framework to be used in the case
studies.

According to Okasha (2001) [83], the inductive approach is subtly different from
the abductive. Given a premise a and a conclusion b, the abductive approach is
to infer a as an explanation for b, and thus imposing an opinion about causality.
Induction on the other hand, entails inferring b from a, even when b provably
doesn’t follow from a. In more precise terms, for scientific inquiry, b is often
a notion more general than a and induction is therefore often summarized as
going from "specifics to generalizations"[78]. With an inductive approach, the
researcher, therefore, tries to generalize the observed data into a model of some
sort, that provides generalizability that is larger than the sum of its parts[32].

The research process started with a literature review in order to pursue a general
theoretical framework with which to analyze the cases. In accordance with [40]
and [110], the framework was revised during the research as new insights and
empirical evidence became apparent. The resulting theoretical framework is
therefore a research result in itself, as it merges two incumbent model into a
new one.

According to [110], case studies are suitable when the researcher has no control
over the events, but the phenomenon under study is contemporary. [110] also
concludes that for theoretical generalizability, the notion of "sample size" is
irrelevant as the goal of a case study is not to make assertions about populations,
but rather - as stated earlier - about theoretical phenomenology. Therefore, the
case study is a suitable choice of method for this research.
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2.4 Literature Review

A two-part literature review was conducted in this thesis. The first part of the
review aimed at identifying the incumbent models on open innovation. This
part of the literature study was concluded with a subsequent analysis of the
weaknesses and strengths of the recognized models, especially with regards to
their alignment with the current definition of the Open Innovation phenomena.
The second part of the literature study examined and compared similarities
and dissimilarities of the types of technological innovations that firms can en-
gage with within an open innovation framework. These two parts provided the
analytic framework for the case studies.

The framework, introduced at the end of the literature study, is a merger of two
incumbent models reviewed in lieu of the current definition of Open Innovation.
From the perspective of a firm, it covers three possible innovation modes. Firstly,
how firms can allocate resources - both pecuniary and non-pecuniary - over the
firm boundaries in an in-bound fashion. This essentially entails the in-sourcing
or acquisition of innovation from outside the firm. The second way is an out-
bound analogy, where commercialization of internal innovation can take place
outside the firm, and where in-house resources can be revealed to outside sources
"on the boundary"-innovation. The third mode is an extension of the co-creation
process described in the literature study, where continuous knowledge trading
is important for the innovation process. These modes where therefore gathered
from previous research and concurrently tested within the frame of the action
study, before merged in the final framework. This is essentially the iterative
approach that is described under the research design portion of this chapter,
and is well in-line with abductive research theory.

The practical implementation of the literature study involved searches on Google
Scholar as well as the Royal Institute of Technology’s search engine KTHB
Primo. With the support of the Royal Institute of Technology’s extensive co-
operation with large publishers of scientific journals, the reviewed material con-
sisted of academic journals from well-known and peer-reviewed journals, as well
as the occasional well-cited book. The credibility of the source material is there-
fore to be considered as high. The actual terms used in the searches consisted
of key-words, such as - but not limited to - "innovation", "open innovation",
"technical innovation", "radical innovation", "technological change", "techno-
logical trajectories", "disruptive innovation", "schumpeter", "schumpeterian in-
novation", "entrepreneurial innovation", "intrepreneur", "start-up innovation",
or a combination thereof in conjunction with additional terms. The extracted
articles where also a great source of additional research material.
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2.5 Empirical data gathering

While several methods to gather empirical data was examined, the research
paradigm and the pragmatic nature of the research questions, excluded quantita-
tive methods all-together. A plethora of qualitative and social science-methods
are available to the scientist, even with this delimitation, but the "what works
is valuable"-nature of practically valuable innovation models, steered the gath-
ering towards an action-study and multiple case study approach. These ap-
proaches in themselves entail several types of explicit data gathering methods
as summarized in the table below:

Figure 2: Specific methods for the two approaches

According to [110], the use of complementary sources of information when the
primary method of investigation is multiple case studies triangulates the research
and produces more reliable and valid results.

The use of both unstructured and semi-structured interviews is intended to pro-
vide an opportunity for in-depth understanding and interpretation of incidents
and observable interaction that are non-replicable[12].[14] further adds to this
by concluding that such interview formats are particularly valid when new and
emergent phenomena are to be studied with the purpose of extracting a deep
understanding of its many facets.

As innovation and innovation strategies are considered highly sensitive business
information, all interviewees were given the option to be anonymous, and the
provided examples and descriptions have subsequently been ’depersonalized’
after revision by the interviewees themselves. Following the guidelines of [32],
broad descriptions of the role of the interviewee and the company are included
to provide the reader and other researchers a greater context of the empirical
material herein.

2.5.1 Action study

The action study is an unstructured research method performed according to
an abductive and iterative approach. It consisted of being a participant in
the creation of an innovation initiative initialized by the founder of a large
innovation conglomerate in Stockholm. The initiative involved four other people
within the project and otherwise entailed unstructured, and semi-structured
discussions and interviews, meetings, brainstorming sessions, data-gathering,
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and content creation. Vinnova financed the action study (’project’) as a grant
for "groundbreaking ideas for industrial innovation," and the only remuneration
was therefore from a third party source otherwise not invested in the outcome,
providing a more significant deal of academic integrity and reliability of the
result.

The literature review evolved in tandem with this project, and they, therefore,
interplayed in several ways. As a part of the project, we had interviews with
c-level executives at Swedish industrial firms and gathered information from em-
ployees at large industrial organizations about hidden problems. That feedback
and experience informed the search for new information in the literature review,
which subsequently fed back to the project itself. The summary of interviewed
people as a part of this projects can be found in the table below, together with
timestamps and the encoding used in subsequent referrals during this thesis.

Figure 3: Interviewees and discussants in the action study

2.5.2 Case studies

Besides the action study, four cases were studied in-depth as empirical sources
for this thesis in a form recognized in [110] as an embedded multiple-case design.
As argued in [110], the choice of multiple case studies enables the researchers
to juxtapose findings and compare results in a manner that deepen the under-
standing of the underlying phenomenology, especially when layering the level
of abstraction in each case in an embedded fashion. As case studies do not
equate a sampling method, the number of cases is not the answer to the ques-
tion of validity, but rather the individual quality of them. To ensure a valid
data gathering method, [110] provides a checklist for the researcher to follow
in establishing the soundness of the research. In the data gathering phase, this
includes checks to ensure the construct validity as well as a case study protocol
to ensure the reliability of the research. The multiple sources of information ad-
dress the first point, i.e., the juxtaposed cases in question. An e-mail was sent
out to each respondent in the case study, with an interview summary and the
research interpretation in order to allow them to correct any misinterpretations.

As companies face the same set of problems when deciding on, and tackling
innovation, but use different strategies and solutions, the topic is complex and
endemic to the organization of the interviewee. A semi-structured interview
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format allows the researcher to guide the interview around the topic but still
allows for in-depth elaboration around particularities that are of interest and
importance in the particular case. As such, the semi-structured interview reigns
in the discussion, without limiting it to predetermined topics and questions as
follow-up questions and spontaneous discussions are allowed within the format.

Attached as an appendix is the interview manuscript that guided the semi-
structured interviews. Below is the table of interviewees for the four case studies,
with one interviewee also present in the action study.

Figure 4: Interviewees in the case studies

2.6 Empirical data analysis

A feature of qualitative research is that it is impossible to discern where the
data collection end and where the analysis of that data begins. The researcher
learns of the phenomena under study already at first contact with the subject
and is therefore prone to inform the progression of the research already at the
beginning of it[78]. As a free-form discussion on something as business sensitive
as innovation, innovation projects, and innovation strategies, might reveal in-
formation that is price-sensitive, none of the interviews were digitally recorded.
Notetaking was the primary method of information collection and retention as
well as verbatim transcriptions when possible. In order to increase the reliability
of the research in the absence of digital recordings, subsequent summaries were
sent out to participants via e-mail when clarification, reiteration or otherwise
was deemed necessary.

The interviews were all conducted in Swedish at either a neutral site like Busi-
ness Sweden’s offices in Stockholm, lunch restaurants in the inner-city area of
Stockholm, at the offices of the interviewees or over the phone. All the partic-
ipants in the interviews for the case studies are in some way either responsible
for, or actively directing innovation initiatives at their firms, and their insights
and comments have been invaluable insofar as they represent the innovation
managing authority of over one hundred thousand people*.

In the action study, the interviewees and discussants were concurrently working
on the initiative alongside the researcher, and the composite material of meeting
notes, and digital discussions, is exhaustive.
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The main activities of the research are the restructuring and reduction of the
input data to make it tractable to analyze fruitfully[32]. As the abductive and
inductive research approaches, put together, implies a constant re-evaluation
of both input and research format, this reduction and restructuring progressed
concurrently with the research.

2.6.1 Action study

The action study format allows the researcher to practice theoretical frameworks
and re-evaluate their performance in real life, through the implementation of
said material[19]. At the end of this research, over 25 hidden problems at large
Swedish industrial firms have been submitted with suggestions on solutions,
and at least one large such company has expressed an interest in continuing an
innovation collaboration. Over 48 000 employees have been exposed, in some
form, to the initiative, and it has been published in one magazine and received
a grant from Vinnova. This outcome reflects the pragmatist research paradigm
of the study[19].

As the objective of the project intertwines with the objective of the research, the
learnings and experiences from the practical applicability of theories have been
renegotiated within the framework of the project itself. The idea of "hidden
problems," for example, has during the research been academically formalized
in line with current innovation theory in order to be studied, expressed, and
communicated in a more cohesive way.

2.6.2 Case studies

The case study interviews were analyzed during the interviewing process with
the purpose to ensure a continued relevant literature review. The answers and
insights from each respondent were clustered according to the topic of discussion,
and subsequently compared with regards to the analytical framework. Where
new information emerged in an interview, particular reference to that informa-
tion was included in following interviews to get a deeper understanding of that
information.[73]

The interviews were mapped against the analytical framework in order to more
minutely discern what sub-type of synthetic innovation they both represented
according to the meta-classification established in the theory chapter. As the
questions regarded the boundaries of the firm, the pecuniary and non-pecuniary
forms of capital and the value capture aspect of Open Innovation, the answers
from the interviewees was explicitly mapped to these points.
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2.7 Reliability, validity and generalizability

Following [47] and especially the methods of [73] and [110], several measures
have been taken to establish a high degree of reliability, validity and theoretical
generalizability. These measures are what [73] call verifications strategies, each
briefly discussed below.

Methodological coherence is the congruence between the methodological choices
and the research questions. The qualitative research approach has time-dependent
discoveries, and the fit between how the research questioning evolves in practice
needs to be re-evaluated against the research questions, and vice versa. This
study has been structured under a well-defined research paradigm, with a clear
ontological, epistemological and methodological framework. The fact that such
renegotiations would occur was realized a priori, which is reflected in the choice
of an action study as well as the shift in research question over time, shown in
the case study report.

The appropriateness of the sample is determined by whether the participants
know the subject that is being studied[73]. All participants are considered highly
knowledgeable, both within organizational governance, strategy, and innovation
management and the sample is therefore deemed highly appropriate.

To collect and analyze data concurrently forms, according to [73], ’a mutual
interaction between what is known and what one needs to know’. Both the
action study and the case studies helped inform the literature study, and the
abductive approach is designed with such interactions in mind.

The fourth aspect is to think theoretically. If new data, a new interview, or a case
discovery gives rise to a new idea, this idea needs to be cross-examined by the
already collected data. By doing so, the researcher can avoid "cognitive leaps"
and confirmation bias, and was an essential part of the study, especially as some
ideas were discarded at the conclusion of the research based on inconsistencies
with older data, and other interviews.

The last aspect of theory development is described by [73] as the deliberate
move between a micro perspective of the collected data, to a macro conceptual
and theoretical understanding. This is the inductive approach discussed earlier
in this chapter, which is another reformulation of the same idea of moving "from
the specific to the general".

For the case studies themselves, [110] provide additional checks in order to
ensure a high quality of research. Specifically, he points to pattern-matching
and explanation building as essential aspects of the internal validity of case
studies, and a replicable logic between cases as a way to increase the external
validity. All four cases were executed in the same manner, following the same
pattern, and are, as such, valid.
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2.8 Ethical Considerations

The ethical considerations of this thesis concern three areas: the interviewees
and discussants, the companies, and the action study project. The interviewees
are provided total anonymity in this thesis, and any sensitive information re-
garding the companies and their identities is scrubbed from the analysis. All
respondents had the opportunity to provide feedback on the interviews them-
selves, the following summary of them, and on the thesis as a whole in order to
ensure both validity and correctness. The action study is a "live phenomena,"
so all participants in the project have given their consent to be featured in this
thesis, albeit anonymized.

All respondent have also had the opportunity to remove their contribution to
this study at any given time of its creation.

26



3 Literature Review

This chapter discusses relevant literature on innovation and presents the the-
oretical framework of Open Innovation with which the subsequent analysis is
conducted. As the field of innovation is broad, this framework intends to delimit
and structure the empirical data gathering in order to enrich the analysis. The
thesis investigates incumbent open innovation models, already commonplace in
academia, for innovation that is synthetic. Necessary theoretical background is
therefore essential as the results from previous studies are of importance for the
research.

Innovation sometimes fails. A multitude of agents pursues it, and regardless if
those agents are large corporations or entrepreneurs, they employ a multitude
of tools, strategies, and approaches to mitigate the risks of such failure. This
seemingly disparate approach to a single objective makes the topic of innovation
hard to analyze, understand, and theoretize. The chapter intends to provide a
coherent framework for the reader: The first section provides the context for
innovation from an evolutionary economic perspective providing background
on the different aspects of - and setting the scene for - innovation for the en-
trepreneur and the large corporation. The second section naturally presents
the analytical framework for the thesis, which covers open innovation, and the
characteristics of its agents. The third section differentiates between types of
technical innovation and delineates between regular, disruptive, and synthetic
innovation and their characteristics. The concluding section presents the incum-
bent entrepreneurial models for large firms, and how they connect to synthetic
innovation.

3.1 Innovation to survive the competition

Surviving as a firm within a competitive landscape is getting increasingly diffi-
cult. The average lifespan of firms on the Fortune 500 list has decreased from
60 to almost 20 years since the mid-50s[103]. At the same time, the evidence for
an ever-increasing rate of technological change across industries is overwhelm-
ing, thus reinforcing the urgency as well as the number of potential avenues for
corporations to pursue in the interest of survivability. One of these avenues is
the avenue of innovation.

Following the seminal work by Nelson & Winter (1982), and the subsequent work
by Winter (1984), technological change is defined as "the changing prevalence
of various routinized ways of doing things." Innovation, then, are the changes
in that prevalence and is wholly determined by group-level selection and indi-
vidualistic firm search. The selection component is a consequence of differential
growth of the firms, with individual firm routines held constant. The search
component is a consequence of the change in routines at the individual firm
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level. An innovation, thus, is here defined as a change in routine that results
from a search.

According to Nelson & Winter (1982), innovation takes places in a dynamic
and evolutionary environment, without the static long-run production functions
inherent to classical models of economic theory. A key consideration then,
explicitly addressed by Winter (1984), is to model the long-run behavior of
the dynamic model without such functions and especially to model how firms
choose to search - and therefore innovate - when they do so.

Winter argues that there are three primary sources of knowledge that firms can
draw upon on their search efforts. The first source is other firms within the
industry, and thus a form of imitation. The second major source is from the
external environment in general, discounting competing firms in the same mar-
ket space. This category represents a continuum of options ranging from only
the prior education and experience of employees to fully fledged routine alterna-
tives available through minor adaptions to the firm’s unique circumstance. The
concluding source is for the firm to, in an abstract sense, look inwards. Large
corporations sometimes can support highly specialized science and engineering
divisions that develop and reintegrate knowledge into the firm, and small firms
have only to look in, as Winter puts it, "the suggestion box."

As the ability of firms to imitate one another, to obtain access to educated em-
ployees, and to leverage several other key characteristics of a particular knowl-
edge environment vary, different modes of innovation characterize different in-
dustries and firms. Winter broadly portrays these differences with the introduc-
tion of technological regimes, being either "entrepreneurial" or "routinized." A
technological regime that is entrepreneurial is favorable to innovative entry and
unfavorable to innovative activity by established firms, while the structure of a
routinized one is opposite.

Implicit in Winters argument, and the subsequent empirical analysis of Au-
dretsch (1997)[8], Breschi et al. (2000)[18], and Malerba and Orsenigo (1996,
1997)[69][70] is the meso-level industrial abstraction. The empiric research
efforts have been dedicated to verifying the existence of such regimes at an
industry-level, arguing that increasing opportunities and specific knowledge re-
quirements increase the entry and exit rate of a particular industry. The con-
sequence for firms within one sector is thus that the innovation scene is not
determined by them, but rather by the industry at large. The level of techno-
logical opportunites, the appropriability of new technology, the requirement of
general or specific knowledge, and the cumulativeness of innovation efforts are
highlighted as key aspects within regimes.[18]

The apparent contrast between characterizing the theoretical idea of techno-
logical regimes by bounded rationality and heterogeneity of solutions on the
one hand, and performing the industry-level analysis on the other, is at odds
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with contemporary strategic management literature. Porter’s (1996)[89] idea of
strategy is that a firm within an industry should operate in such a way as to
distinguish itself from the competition, not emulate it. Competing companies
are therefore interested in actively pursuing different strategic objectives, such
as differentiation, cost leadership, or focus. In Porter’s view, there are "general
strategies" that reappear across all industries. Rumelt (1991)[93] also questions
industry importance. In [93] he shows through a quantitative factor analysis
study that within-industry variability of rates of return is more significant than
inter-industry variability.

Leiponen & Drejer (2007)[64] resolves this apparent paradox by questioning
whether the implicit abstraction level of Winters is accurate. Their research
abandons the inherent meso-level industry abstraction and instead performs a
firm-level analysis. Over 1 000 firms responded to an innovation form and was
clustered using a k-means-clustering technique, to gauge whether "innovation
regimes" existed as distinct clusters. After extracting such clusters, they analyze
whether the clustering also mimics industry clusters. Their results show that
there is no "dominant innovation design" in the industries represented by their
data and that there is as much within-industry variability of innovation efforts
as there is inter-industry variability. Herstad et al. (2014)[52] further corrobo-
rate this idea by showing that knowledge development has characteristics that
transcend industrial barriers.

In summary, innovation is theoretically argued and empirically shown to em-
anate from both large incumbent firms, as well as from entrepreneurs albeit
with different characteristics. While technical regimes, as described by Winters
(1984), are a relevant theme for analysis of such characteristics, recent studies in-
dicate that the often implicit industry level abstraction might be ill-considered.
The implications for firms is that they have reason to review a wide variety
of strategies in their innovation efforts, regardless of their industrial classifica-
tion. Further clarification on the type of innovation and entrepreneurial and
corporation collaboration is necessary.
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3.2 Innovation, cooperation, and spill-overs

For firms that pursue innovation, it isn’t immediately obvious if one should pre-
fer a cooperative innovation model or not. It might seem natural to consider
cooperation as a way to obtain more knowledge via the access to additional
competence, but it is equally valid to consider the appropriation of innovation
value and how a cooperative model dilute that appropriability. The question es-
sentially boils down to whether a smaller piece of a larger pie is more worthwhile
as a pursuit, than the whole piece of a smaller one. The idea that a company
can leak innovation value is colloquially known as "spillover" effects, and it is a
well studied phenomena in the innovation literature.

Romer[92], Krugman[61], and Audretsch and Feldman[9] are all economists who
have dedicated research efforts to understanding spill-over effects and their role
in mediating growth and development for societies. A commonality between
those models is that spillovers are treated as the individual firms’ cost for en-
gaging in innovation, in the sense that the spillovers aren’t readily available for
exclusive value capture by the spilling firm. They are also exogenously given,
and treated as a natural consequence of innovation that is, in essence, impossible
to manage.

At the same time, recent research indicate that businesses which fail to coop-
erate with industrial peers and competitors, loose their knowledge base on a
long-term basis[21][60][81]. Another study mathematically models firms and
innovation and show, through a Nash-equilibrium analysis, that cooperating
firms shorten the time to market for new innovations, and that they out-benefit
non-cooperating firms in terms of value capture[94].

In essence, in contrary to much of older innovation literature, spillover effects
seem to positively effect those firms who actively engage in cooperating in in-
novation. One of the first descriptions of collaborative innovation can be found
in E. von Hippels The Sources of Innovation[107] from 1986. It distinguishes
innovations by their functional source and also provide a description of the in-
formal know-how trading that organizations partake in. von Hippel argues,
through a case study of the steel mill industry, that this form of trading is a
valuable source of innovation. It predates the definition of Open Innovation
by almost two decades, and illustrates that whether made explicit in research,
collaborative innovation has been around for a long time.

Henry Chesbrough made a comprehensive synthesis in his now famous work
on Open Innovation[27]. In it, he argues that the main conceptual difference
between then incumbent innovation frameworks (disregarding von Hippel) and
the Open Innovation framework is about the manageability of the spillovers
between firms.

This is the critical conceptual distinction from the open-innovation
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concept, which proposes that R&D spillovers can be transformed into
inflows and outflows of knowledge that can be purposefully managed.

The empirical data thus points at increasing rates of corporate innovation co-
operation, shorter time to market for new innovations and a higher degree of
value capture from the cooperating firms. Following Huizingh[54], we can the-
oretically summarize the differences in innovation according to the openness of
the process, and the openness of the outcomes according to figure 1:

Figure 5: Huizingh’s delineation of innovation types

In this model, the upper-left quadrant is the traditional R&D-initiatives where
both process and outcome are intended to stay within the innovating firm. The
spill-over effects addressed above are here seen as the non-manageable and un-
avoidable outcome drift over to the top-right most quadrant. The bottom left
quadrant is the most common form of Open Innovation where the process is
collaborative but where the value capture stays within the innovating firm.
The bottom-left quadrant is Open Source Innovation, exemplified by Wikipedia,
Linux or other Open Source Software initiatives.

3.3 Defining Open Innovation

Open Innovation as a research phenomena started in 2003 with the publishing
of Henry Chesbrough’s homonymous book. For this thesis, Open Innovation
will be defined according to subsequent work by Chesbrough & Bogers[25] as:
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A distributed innovation process based on purposively managed knowl-
edge flows across organizational boundaries, using pecuniary and
non-pecuniary mechanisms in line with the organization’s business
model.

By breaking down this definition into its constituent parts, one can clearly iden-
tify key dimensions in which the definition operate. "A distributed innovation
process based on purposively managed knowledge flows across organizational
boundaries" serves to highlight the conceptual differentiation between tradi-
tional innovation and open innovation presented earlier. It also highlights the
importance of having competency with allocating both internal resources to in-
novation, as well as managing and appropriating external ones in the innovation
endeavour.

"using pecuniary and non-pecuniary mechanisms" points to the different re-
sources firms can allocate in innovation efforts; it is not merely a question of
money, but also of competencies, skills, and other sources of firm capital.

Lastly, "in line with the organization’s business model" is an explicit inclusion
of the business model, highlighting the theoretical importance of including value
capture as a parameter of analysis. While acknowledging that wholly open inno-
vation initiatives are beneficial to society as a whole - as in the case of Wikipedia
and Linux - and simultaneously accepting traditional R&D-efforts, the former
dissipates the created value and the latter avoids inter-firm cooperation.

In summary, one can conclude that three important aspects of Open Innovation,
according to its definition, are:

• Competency with both internal and external resources

• Pecuniary and non-pecuniary forms of resources

• Value capture and the firms’ business model

Despite being immensely popular among researchers and practitioners, the open
innovation paradigm6 has also been criticized for being too vague and heteroge-
neous, with ambiguous uses of the word openness. As many of the incumbent
open innovation models have been presented before the above definition, they
also fail to address all the relevant factors in a satisfying way. The two main
incumbent models for Open Innovation either take a process view, or a resource
view, as described below.

6
Here not to be taken in a strict Kuhnian sense, but rather the ubiquitous one
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3.4 The process model for Open Innovation

In 2004, Enkel & Gassman[45] outlined a theory of Open Innovation through
a comparative study of over 100 companies. In their research, they identified
three core process archetypes that companies used in collaborative innovation
initiatives, summarized in figure 2. While their model capture the first item in

Figure 6: Enkel & Gassman’s Open Innovation model

the definition regarding firm boundaries and the interaction between internal
and external resource, they do not distinguish between forms of capital nor
address the value capture aspect inherent from the definition. While the first
point is self-evident from the graphical representation of the model, the two
latter points are a bit more subtle and require further elucidation.

3.4.1 The outside-in process

According to Enkel & Gassman[45], the outside-in process can be described as

"Enriching a company’s own knowledge base through the integration
of suppliers, customers, and external knowledge sourcing."

While Enkel & Gassman describe that the outside-in process can achieved by
"e.g., customer and supplier integration, listening posts at innovation clusters,
applying innovation across industries, buying intellectual property and investing
in global knowledge creation." they do not delineate between capital spent in
terms of investments in cash, or human capital in terms of integration projects,
listening posts, etc.

Spithoven et. al[101] argues that, while superficially similar, there are important
distinctions to made in terms of the ’absorptive capacity’ of a firm in terms of
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inbound innovations. They interview the CEO’s of collective research centers
and analyze the behaviour of the 79 000 firms that are funding these research
centers. They empirically highlight the difference between inbound innovation
performed by the R&D-divisions inside a company, and the one that is available
to purchase through innovation intermediaries. When considering an inbound
approach, there thus seem to be an additional dimension, not covered by Enkel &
Grassman, to consider. A company can either, as supported by [101], purchase
that capacity and thus allocate cash, or they can develop in-house capacity and
thus allocate human capital. Specifically, they conclude:

we show how technology intermediaries can help to build absorp-
tive capacity within their ‘client firms’ by performing activities that
include the knowledge intelligence services (gate keeping, technol-
ogy watch, road mapping), the knowledge agency functions and the
knowledge repository ones (technical libraries, study days, ...) by
organizing absorptive capacity at a collective level.

The research by Spithoven et. al serves to show how recent empirical develop-
ments in innovation initiatives of firms are diverging from the older theoretical
encapsulation. As new knowledge about inbound innovation possibilities dif-
fuses into firms, new processes are born and need to be subsequently included
in the descriptive theory.

3.4.2 The inside-out process

Whereas the outside-in process is describes as the absorption of external knowl-
edge to within the firm boundaries, the inside-out process regards the knowledge
as given and the exploitation of that knowledge as variable. They describe it
as:

The external exploitation of ideas in different markets, selling IP
and multiplying technology by channelling ideas to the external en-
vironment.

Examples of innovation stemming from the inside-out process is when products
intended for one market, become a commercial success in another. Another
example is the out-licensing and selling of Intellectual Property, where the au-
thors specifically highlight how Schindler financed the R&D of a new genera-
tion of elevator cables by out-licensing the technology to non-elevator markets.
Even though Enkel & Grassman are more delineative between pequniary and
non-pequniary inititiatives, the model combines them into a one-dimensional
strategy.
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Pisano[87] examines with an extensive literature review and the recent develop-
ments of open source examples how Teecian appropriability schemes[104] that
are not necessarily tight, nor characterized by strong Intellectual Property pro-
tections, still provide the innovator with value. Companies have the capacity to
profit from innovation regardless of the IP surrounding the actual innovation,
showcasing the importance for understanding value capture that lies outside
property rights, patents, and other formal constructs to protect what one in-
vents. Based on the results of a statistical analysis of Finnish firms Leiponen &
Byma (2009)[63] argues that in the cooperation between small and large firms,
speed is premiered over trade-secrets when appropriating the economic returns
of the innovation. The explanation for this partly lies in the fact that smaller
firms have fewer resources to pursue and defend patents, and that trade-secrets
are hard to keep in an environment of cooperation. Enkel & Grassman there-
fore, when they conclude in their model that in-house innovation most be IP:ed
before sold, might be missing a recent and powerful development in innovation
sharing in practice.

3.4.3 The co-creation process

Companies can certainly focus on only one of the above processes in their innova-
tion initiatives, but sometimes the situation is more complex, and the objective
a bit different. These situations typically arise when emerging technology have
yet to agree on a dominant design, or when the required solution require a tight
interplay between many interconnected parts provided by different firms. They
summarize the co-creation process as:

Linking outside-in and inside-out by working in alliances with com-
plementary companies during which give and take are crucial for
success.

There is, however, several options available for firms in how they should organize
that alliance. In the simplest juxtapositions, companies can either engage in
bilateral contracts, or with a separate equity joint-venture. They can also choose
to engage with an alliance that is mildly, moderately or highly technologically
diverse. Recent quantitative research indicate statistically significant results
in the difference between these options. Sampson[95] analyzes how different
alliances within the telecommunication sector have performed, and concludes
that a equity joint-venture between moderately technologically diverse firms
have the greatest effect on firm performance. Again there are aspects of practical
cooperation and decisions for corporations that the process based model fail to
capture.
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3.5 The resource model for Open Innovation

In 2010, Dahlander & Gann[34] conducted an extensive meta-study of publica-
tions within open innovation and found radical disparities between the usage
of openness, the focal point of the studies and the lack of a coherent theoret-
ical framework. They present a framework to amalgamate these differences,
summarized in figure 7. According to Dahlander & Gann, the then current re-

Figure 7: Dahlander & Gann’s model for open innovation

search varied in who provided the openness under the framework of analysis, as
well as in what kind of resource the different agents where open with. A key-
contribution of this model is how it captures the pecuniary and non-pecuniary
modes of innovation, both in an inbound and an outbound sense, and as such
differentiates between sources of capital in a way that is more in line with the
current definition of Open Innovation.

Dahlander & Gann discuss the four types of innovation they base their model on
from the perspectives of logical exchange, focus, advantages driving openness,
and disadvantages driving closeness. These traits will be treated accordingly
below.

3.5.1 Revealing Innovation

As showcased in the graphical representation of their model, the main logic of
exhange is outbound and non-pecuniary. The focus, as such, is to inform the
external environment of the internal resources available for innovation outside
the firm. The main benefits that drive openness with this model are according to
Dahlander & Gann that this type of innovation is good at marshalling resources

36



and support[51], that it increases legitimacy from the external environment[82],
and that it foster incremental and cumulative innovations[75].

According to the authors, the disadvantages of this type of innovation is that
it is difficult to capture the value that accrue, and that internal resources can
leak to the competition[62].

3.5.2 Selling Innovation

The main logic of exchange in the selling type of innovation is instead trivially
pecuniary, as well as that it is outbound. The focus here becomes to out-
license or sell products to the market. One obvious benefit is that it allows a
company to commercialize products that are on the shelf, and otherwise not
driving revenue. Additional benefit might be realized if outside firms become
better at commercialize innovations, thus driving sales of in-house technology
to the obvious benefit of the innovating firm in focus.

A disadvantage observed from the meta study is that a selling approach might
entail an over-commitment to within-firm products and technology, thus making
it hard to out-license them.

3.5.3 Sourcing Innovation

The third form of innovation is characterized by a logic that is non-pecuniary and
inbound. It is described as aiming at in-sourcing external ideas and knowledge
from suppliers, customers, competitors, and other industries, etc. A higher
degree of openness is obviously beneficial to the company as it gains an ever-
increasing access to ideas, technologies, and potentially valuable knowledge.[62]
This increase might in turn result in industry-wise radical solutions to known
problems via the appropriation of out-of-industry knowledge and technology.

A force that combats the level of openness in sourcing is that it is possible
for firms to become over exposed to alternatives, creating difficulties to make
technology choices.[97]

3.5.4 Acquiring Innovation

The last form of innovation in the Dahlander & Gann model is pecuniary and
inbound. The authors describe the focus as "Acquiring inventions and input to
the innovative process through informal and formal relationships", but doesn’t
explore the different forms and types of relationships available to firms. The
broad benefits that drive openness are, in a sense, a reiteration of what Enkel &
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Gassman dubbed as the co-creation proces: A firm gains access to the knowl-
edge of partners. The disadvantages described by Dahlander & Gann, however,
regard only a one-to-many type situation. They state that one disadvantage is
how it is "difficult to maintain a large number of ties with different partners".
This notions make the bi-lateral contract relationship investigated in - and sub-
sequently critized by - [95] an implicit assumption of co-operative organization.

In summary, it seems that both models are flawed when compared to the current
definition of Open Innovation and recent statistical evidence from actual firm
behaviours and performance. In so being, they fail to capture several important
decision dimensions that contemporary, hitherto unrelated, research has high-
lighted as significant. At the same time, it should be noted that both models
have elements that, in a proper union of theory, cover the definition provided in
the beginning of this chapter. This indicates that a model synthesis is possible.
Before such a synthesis is attempted, however, it is important to also address
the technical dimensions of innovation initiatives. The previous discussion on
innovation types have been from an organizational perspective, ceteris paribus.
Contemporary research on the technical nature of innovation, highlight the im-
portance of the level of innovation under scrutiny, and further such clarification
is thus merited.
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3.6 Types of Technical Innovation

Regardless of how firms organize themselves and their cooperation, they can
pursue - orthogonal to the considerations of the firm - different types of in-
novation, in a technical sense. That is, in each of the process archetypes and
the resource allocation quadrants, companies can try to achieve different levels
of technological novelty. Cited more than 18000 times, Clayton Christensen’s
Disruptive Innovation dichotomy is arguably the most popular description of
different types of technical innovation, and serves as a theoretical starting point
for distinguishing types of innovation. Other theoretical contributions introduce
a two-dimensional view of innovation - innovation matrices - that further elabo-
rates this dichotomy and that, in combination, serves as the framework utilized
by this thesis to categorize innovation initiatives.

3.6.1 The Disruptive Innovation Dichotomy

In recent years, large corporations have propelled the sustaining and radical in-
novation types described by Clayton Christensen[29] into the limelight. Given
scarce resources, when companies invest in innovation, they can either choose to
do so in so-called "sustaining innovation"7 or "disruptive innovation". Sustain-
ing innovation improves the performance attributes that are valued by current
customers and is highly profitable. Examples would include higher screen res-
olution or a better camera in your smartphone, as well as a more fuel-efficient
motor in your car. They are profitable because the improve upon an attribute
already valued by current customers, and therefore serve as means to increase
the price point of a current offering.

Companies can also choose to invest in what Clayton Christensen dubs as a
"disruptive innovation"8[17]. According to Christensen, two characteristics de-
fine disruptive innovations: Firstly, they have a different set of performance
attributes than current technology which is not - at the outset - valued by
current customers. Secondly, the rate of progress in the attributes that cur-
rent customers do value is faster than the current technology. In [17], the au-
thors examplify a disruptive innovation through a description of the disk-drive
developments between the 70’s and the 90’s. While storage was the primary
performance attribute of the once dominating 14-inch drive, the introduction
of the 8-inch drive disrupted the market. While comparatively bad in storage
(20 Mb versus the required 200 Mb of most mainframes), the new technology
offered higher mobility, smaller units, and a host of benefits that was - until
that introduction - not valued by customers of the 14-inch drive. Over time,
the technology that allowed for the format shrinkage also proved to boost the
storage capacity development, and further shifts to 3.5 inch drives and 2.5 inch

7
i.e. incremental innovation in Henderson & Clark

8
i.e. radical innovation in Henderson & Clark
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drives completely destroyed the market for the 14-inch drive. In essence, as
companies increase their performance by researching sustaining innovations to
increase profit margins and "stay close to the customer," they open up the field
for new entrants and entrepreneurs to "move in from below" and then super-
sede them. While still looking to create sustainable innovation and improve their
customers’ experience, large companies today are also interested in harnessing
new technologies and explore new products, markets and business models to
gain revenue from. This in order to, as Clayton Christensen puts it, "catch the
wave". Increasingly more organizations thus articulate disruptive innovation
capacity as an important part of their strategy[5] but they are, as Christensen
concludes, inherently ill-suited to manage it.

A key insight with regards to this model, as proposed by [50], is that an in-
novation needn’t necessarily be either sustaining or disruptive. [50] performs
a field-study in the photolitographic alignment equipment industry to validate
a proposed framework for innovation. To illustrate their point, I will borrow
the metaphor employed by them in [50]. We can imagine a company producing
and selling room air fans. We can also imagine that the current status of the
technology is that they consist of large electrically powered fans, mounted in
the ceiling, with the motor hidden under some sort of obscuring and sound-
insulating encapsulation. In this setting, improvements in blade design and
motor efficiency would constitute incremental innovations. A technological shift
to central air condition systems would constitute a radical one. But what about
a portable fan? According to [50], this would - in our stylized setting - consti-
tute an architectural innovation. The primary components would be the same:
A fan, a motor, a control system, and an encapsulation, but the architecture
would be different. The way in which the predefined components interact would
have to be altered, and the shift in size (to make it portable) would also involve
the change of some components into replicas of smaller size and with difference
performance specifications. It is clearly an innovation, but it isn’t incremental
nor disruptive in the Christensen sense of the word. With this observation in
mind, they propose a model to categorize innovation according to an innovation
matrix.

3.6.2 The Innovation Matrix and Henderson & Clark

The pathology of innovation that sustain the current business vis-à-vis the one
that destroy it has a noticeable impact on firms, entrepreneurs, and especially
on the ways through which these agents can innovate. Following the work of
Henderson & Clark[50] among other authors, this paper recognizes the two-
dimensional description of innovation possibilities, from a technological stand-
point. Technology can either have its core concepts reinforced or overturned
and the linkages between such core concepts and components can either change
or be left unchanged under innovative alterations. This description gives rise to
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an innovation matrix:

Figure 8: A two-dimensional model for innovation

Henderson & Clark[50] claims that a shortcoming of Christensen’s model and
description is that it fails to capture the two quadrants not addressed by his
dichotomy. While the incremental and radical innovation in the Henderson &
Clark framework is comparable to the sustaining and disruptive from Chris-
tensen, the modular and architectural innovations in the innovation matrix is
different and in need of further clarification.

Continuing with the room air fan analogy, Henderson & Clark views the knowl-
edge within an organization as both modular and architectural, insofar as it
mimics the interplay between physical product components and their function.
Modular innovation is when knowledge about some component is destroyed, in
an economic sense. If a new type of motor is developed, but it fulfills the same
well-defined function, the interplay between the motor and other components
remain more or less unscathed, but the knowledge about the old motor function-
ality is rendered more or less useless. The new component technology therefore,
in a sense, destroys organizational knowledge that needs to be regained through
an understanding of the new component technology.

The other possibility is that the architectural interplay between components
(that, according to Henderson & Clark, become implicitly mimicked by the or-
ganization itself) shifts. This shift can occur for a multitude of reasons, but
according to Henderson & Clark, it often do so with the introduction of a new
technology. It should be noted that the discussion by Henderson & Clark mostly
revolves around the organizational capacity for architectural innovation, rather
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than the technological aspect preceding it, but the argument is equivalent non-
withstanding. As the organization encodes the architectural understanding of
their product in formal and informal communication systems, they are inter-
changeable within the argument.

To clarify, a modular innovation (earlier exemplified by a new type of motor in
the room air fan analogy) might also change the architectural interplay. The
new technology might impose restrictions that weren’t there earlier, or might
require that not only the motor development team and the housing team need
to talk, but also the fan-profile team if the new motor has a new effect on their
work as well. Henderson & Clark continues by showing that incumbent firms
often have problem with this type of innovation, due to the fact that the novelty
of an architectural innovation can be masked within the old architecture; peo-
ple are malleable and adaptable and will circumvent the implicit architectural
assumptions in order to get things done. While such a solution is permissible
in the short-term, it enables new entrants that might more efficiently encode
the architectural interdependencies to move in, and create equal value at lower
costs, thus putting firms that are bad at this form of innovation, out of business.

In the prolific innovation literature, several other models have been proposed to
classify and explain innovation. The most famous examples include Abernathy
& Clark (1985); Tushman, Anderson, and O’Reilly (1997); and Chandy and Tel-
lis (1998). While an exhaustive numeration of each model and their dimension
is prohibitively expensive within the scope of this thesis, a short comparison to
the chosen framework from Henderson & Clark is enlightening in a numerous of
ways.

3.6.3 The Innovation Matrix and Abernathy & Clark

Abernathy & Clark (1985)[1] is probably the first Schumpeterian description of
innovation at the firm level, and provide an analytical framework for innovation
in terms of it’s consequences on competition. They conduct an extensive case
study on the automotive industry and categorize the different innovations from
the period of study according to their proposed framework. The authors orga-
nize innovation along the axis of change in customer/market interlinkages, and
the axis of change in existing competence. They thus categorize innovation to
belong, again, to one of four quadrants. An innovation that perserve competi-
tion but change the customer linkage is dubbed a niche creation. An innovation
that instead conserve both is regular. An innovation that disrupt the competi-
tion, but conserve the customer linkage is architectural, and an innovation that
disrupt both is called a revolutionary innovation.
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3.6.4 The Innovation Matrix and Tushman, Anderson, & O’Reilly

Tushman, Anderson, and O’Reilly (1997) also conducts an in-depth case study[106][6]
and organize innovation quite similarly to the underlying dimensions of Aber-
nathy & Clark. They purport that innovation can be organized according to
the newness of the market and whether the technological development is in-
cremental or radical. This again leads to four types of innovation: Regular
innovation sustains the market and is achieved by incremental technological
change, architectural innovation creates a new market but with small techno-
logical developments. If the technological development is radical on the other
hand, it can either be introduced in an established market as a major process
innovation, or to a new market as a major product or service innovation.

3.6.5 The Innovation Matrix and Chandy & Tellis

Chandy & Tellis (1998)[23], diverge somewhat from the previous models by
adopting a customer-centric view of the innovations. They perform a study
with c-level executives across a wide variety of firm-sizes in order to assess which
factors contribute to radical product innovation. They find that "willingness to
cannibalize on current offerings" is a more important factor than previously be-
lieved. As a foundation for their research, they propose a framework in which
they agree that the newness of technology plays an important role to categorize
innovation, but restate the market dimension as the amount of customer ful-
fillment per dollar. An innovation with a low degree of newness in technology
can either have a low customer fulfillment per dollar and be considered as an
incremental innovation, or entail a high customer fulfillment and therefore be
classified as a market breakthrough. On the other hand, innovations with a
high degree of newness in the underlying technology can either be a techno-
logical breakthrough if the fulfillment per dollar is low or the familiar radical
innovation if it is high.

3.6.6 The synthesized Innovation Matrix

This condensed overview of current incumbent models serves to highlight the
fact that they, despite their relatively independent popularity, have a lot of com-
monalities between them. These commonalities can be summarized following
the meta-study of [88] into two dimensions of knowledge, one on the market
side and one on the organizational side, whether explicit or tacit. While the
main diagonal constitute, even in this meta-classification, the Disruptive In-
novation Dichotomy, the other diagonal is more ambiguous and entail several
varieties. In the meta-classification, however, the emergent property that binds
them together is that they constitute innovations that either create new market
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knowledge through explicit knowledge within the firm (combination and inter-
nalization), or operate on existing markets through the creation of new tacit
organizational knowledge within the firm (socialization and externalization).

Figure 9: A knowledge based meta-classification of incumbent innovation models
according to Popadiuk (2006).
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3.6.7 Synthetic Innovation

The innovation that lives within the bottom-left and top-right quadrants are
what this thesis introduces as "synthetic innovation". The preceding arguments
and theoretical exposition make clear why the apparent heterogeneous nomen-
clature is deserving of a theoretical unification of terms, as the underlying logic
of the innovations described in different frameworks is qualitatively different
from the regular "innovation dichotomy". This distinction is important: The
innovation spectrum illustrated by Christensen’s "sustaining and disruptive"
dichotomous end-points aims at illustrating the firms inherent capacity to deal
with innovation. It assumes that the firm is a non-permeable entity and the
sole operator for innovation. A comprehensive meta-study was conducted by
[111] in 2010. The study examines the theory of disruptive innovation and con-
cludes that all research on disruptive innovation that also targets organizational
structure either suggests changes in firm and business unit sizes, spin-offs, or col-
laboration with start-ups. With such assumptions, the dichotomy makes sense.
The "synthetic innovation" spectrum instead assumes that the firm boundary
is permeable and that tacit and explicit knowledge is shareable. This makes
sense within an Open Innovation framework, where the shareability is already
implicit, and thus merits equal consideration given that the environment for
inter-firm innovation has radically changed during the last decades.
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3.7 Analytical framework

Innovation can clearly be pursued by different agents and, as shown above,
through different search strategies, and thus as different types. The framework
of this thesis seeks to capture this dynamic by covering the different dimen-
sions of innovation at the agent and market-level with consideration taken to
firm boundaries. Firstly, this thesis synthesizes the two incumbent models for
Open Innovation into a single one that fits more closely with the current defi-
nition of the term, in order to subsequently categorize the practical innovation
implementations observed empirically in the study within it. Empirical data
gathered from the action study and some of the case study interviews is used to
validate the suggested framework. Furthermore, it lays the foundation to a dis-
cussion based on the empirical data on "synthetic innovation" and whether the
suggested Open Innovation framework is suitable for such types of innovation.

3.7.1 Unifying models of Open Innovation

As showcased earlier in this literature study, the two incumbent models for
Open Innovation that have been examined in this thesis, fail to capture at least
one of the identified dimensions inherent to the current definition of the actual
term. While the literature study in itself allows for a theoretical merger based
on pecuniary and non-pecuniary sources of capital as well as the internal and
external competencies of the firm, the action and case studies will be the primary
source to establish how and in what manner such a merger is interesting and
valid.

Revisiting the definition outlined in the beginning, three key aspects need to be
captured by an Open Innovation model in order for it to be, even in an outlining
notion, complete:

• Competency with both internal and external resources

• Pecuniary and non-pecuniary forms of resources

• Value capture and the firms’ business model

The proposed synthesis, showcased below, captures both the firm boundary and
competency exchanges that can traverse that permeable boundary. It also ex-
plicitly delineates between pecuniary and non-pecuniary resource exchanges and
thus allows for the co-creation process to include these facets as well. The value
capture aspect of the definition is also more clear in this framework. Innovation
in itself is valuable, and when it takes place at either within or on the firm
boundary, the focal firm is assumed to retain some of that value. The only pro-
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cess not adhering to this pattern is when it is acquired, a decision with a value
capture proposition resolved by employing regular investment considerations.

Figure 10: Unified framework for modeling Open Innovation

4 Empirical Results and analysis

The empirical results and the findings from the case studies and the action study
will be presented in the context of open innovation and how it relates to the
organizations. The interviewee’s answers in the multiple case studies will be
attached to previous research. A summary of key findings will be presented in a
list at the end under each headline.

While cases #1, #2, and #3 are centered around a specific innovation process
with a clear beginning, development, and exit, case #4 revolves around a con-
tinued innovation effort with multiple parties. These parties constitute global
heterogeneous organizations with many innovation initiatives at play in paral-
lel. The innovation efforts of study, however, are the concrete open innovation
strategies employed for synthetic innovation, manifested through a third-party
company jointly owned by a subset of these organizations.

As the action study is an evolving type of research, a report on the outcome is
less interesting then a presentation of pivotal moments in the research. Moments
during which the researcher disengages with action, consorts theory, and then
re-engages with action in a more informed manner[102][72].

4.1 The Action Study

As indicated in [102], the main form of questions in an action study should
be "how?", coupled with an iterative revisitation of theory in lieu of new data
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and experience. This action study started with the question "how can we fix
the hidden problems in our large organizations with open innovation?", coupled
with the action of actually solving that problem. [50] introduced their theory as
a result of a field study, with interviews and analysis within a specific industry.
While their research spanned a longer period of time, this action study aims at
a theoretical generalization by actively engaging with the research environment.

A lunch-meeting with C was the kick-off for the project when he retold the
experience of a company within his group that was started, built, and exited in
16 months with a >x100 return on investment. It is a company that provides
a system for simplified insider information management; a process where com-
panies need to inform financial authorities about who in the staff knows what
about price-sensitive information to reduce the risk of market abuse. According
to C, it was the technological particularities in conjunction with the nature of
the problem, and the form of cooperation that continued to fascinate him well
after the exit was completed. Case study #1 examine this process in detail.

The technology was easy, it took less than 200 KSEK to build it,
and the company had over 100 customers within a year. But it was
that no-one suitable to create the innovation knew about the prob-
lem. There must be a ton of such hidden problems in organizations,
waiting to be found out and solved!

The literature review on innovation had, up until this point in the research,
focused on entrepreneurial innovation in general, and especially on the Schum-
peterian proponents such as Nelson and Winter[109][76], and Clayton Chris-
tensen[29]. Their research is important for large organizations because it pro-
vides a tool-kit to address "disruptive" innovation and wholly new technologies.
The most striking aspect of the innovation, however, is how the technology was
neither disruptive nor new and how, as C also puts it

It is not about solving the problems, that is easy. It is about finding
the problems that are worthwhile to solve.

This discussion led to a brainstorming meeting at C’s home on the 27th of
September, and to discussions about implementing a structure to resolve these
issues. E and F were also present during this brainstorming session. F con-
tributed with an additional example that clarified the importance of defining a
"hidden problem."

In my previous work at a large Swedish bank, I found that a certain
process that most banks have is being done manually. It involves
searching and finding bits of information in huge volumes of text,
and it seems to me that a digital solution with searchable documents
and a simple content-management system would save a lot of money.

48



There are obvious similarities in the dynamics between the first problem and
this, the second. They are both problems that are hard to have any knowledge
about if you lack explicit experience with them, and the solution seem to be
- from an innovation perspective - simple. During this discussion it also be-
came apparent that F was, in fact, already in a prototyping phase. C and F
have continued to commercialize a digital solution to this problem that includes
off-the-shelf machine learning for document search, and standardized UX/UI-
choices for a navigable user-interface with successful customer interactions. This
continuation constitutes case #3.

These two moments led to the first pivotal "action study" interaction, namely
to the definition and classification of the nature of a hidden problem, based on
these perceived similarities.

4.1.1 What are hidden problems?

With "hidden problems", "organization", "workplace", "technological", "tech-
nical", "innovate inefficiences", "innovation" as search-terms in some conjunc-
tion in the KTHB Primo Database, no link to papers defining hidden problems
- or problem types akin to what this thesis refers to as hidden - were found.

Despite lacking a formal definition, the descriptions of hidden problems can be
found in academia. [79] for example, writes:

Workers had just ruined a two-tone paint job when paint peeled
away as they removed glued newspaper strips used as masking ma-
terials. Drew took note and — back in his laboratory — got the
idea for masking tape while working with a new and crinkly backing
material for sandpaper In a flash of insight, Drew understood that
using crinkly paper would allow adhesive to pull away from paint a
little bit at a time, and this would lower the risk of stripping off the
paint. He was right, and this was key to the invention of masking
tape.

highlighting how masking tape - a 2.7 billion dollar industry as of 2017[91] - was
invented by understanding a problem endemic to paint workers, but otherwise
hard to gain an understanding of. On this, [79] writes:

They walked into a factory and talked directly to workers. At the
time, the idea was not only innovative but practically unheard of

While being one example of many, it serves in conjunction with the two prob-
lems from the action study. Taken together, these led us to form the thematic
commonalities of our definition of hidden problems, as shown below.
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Thematic commonalities

The masking tape, the insider information solution (case #1), the industrial
robot (case # 2), and the information system for banks (case # 3) share certain
traits that C hinted at during our first meeting. At a second meeting, a week
after the first brainstorming session, these traits were summarized, and thus
formed the basis for our suggestive formulation.

• Hidden problems are known by only a subset of experienced
workers within a firm or industry. The clearest commonality between
all examples is that only few know about the problem. In the masking
tape example, it would be to know that the masking tape of the day
proved to tear of paint when it was removed. For case #2, it would be
to realize that the new MAR regulations that affected insider reporting
procedures, would be cumbersome for companies to do manually. In case
#3, it entails knowing about a special document handling procedure that
is commonplace in banking, and understanding which parts are due to
regulations.

• Hidden problems are business to business and non-trivial to
solve within current bureaucratic inefficiencies. Even if a prob-
lem is known to only a subset of workers, it isn’t necessarily easy to solve.
In case #2, the bureaucratic reality of law firms and law offices within
large organizations are burdened by other tasks and long work-hours. In
the masking tape example, it is explicitly noted that it was "unheard" of,
to directly talk to the people using your products when you were a seller
so there is a bureaucratic component as to why these problems are hidden,
in addition to the factual knowledge requirement.

• Hidden problems can be solved with existing technologies While
all products of study consists of new products, the component parts are
often existing technology: off-the-shelf solutions that are either digital and
physical, assembled in such a way as to make something more efficient in
time or cost.

An online test of empirical validity

As we, a priori, based the definition on a few illuminating examples, further
verification of the validity of the term of hidden problems was merited.

Within the action study, we therefore decided to set up a web-site on which we
offered a cash prize of "innovation capital"9 to the person providing the best
description of a problem according to the definition. Visitors could provide a
problem description in an open questionnaire provided on the site, which also
asked for information about age, industry, gender, and so forth. According

9
100 000 SEK to be spent towards the commercialization of a solution
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to [20], the combination of a questionnaire or a form and a qualitative research
method is a powerful way to triangulate qualitative results. The form is provided
in the appendix.

The purpose of the website was to verify whether or not people could relate to
our suggestive formulation, and thus verify its applicability. The website was
promoted between 2018-12-03 and 2018-12-21 on LinkedIn and reached over 25
000 employees of Swedish OMX-30 companies who engaged with the content 720
times. 165 people visited the actual form, and 18.8 % completed it, providing
us with a total of 31 problems from over 13 industries fitting our description.
The appendix includes a brief summary of the results from the questionnaire.

4.1.2 How to organize open innovation?

As we were specific in our project with addressing hidden problems in larger
organizations with open innovation, we needed to decide on how to organize
ourselves. We asked ourselves if we should work "within" the target firms we
wanted to help, or from the "outside" of them. At a meeting at C’s place on
the 23rd of October, I asked the group a question based on the theory of Open
Innovation from [45], whether we should employ an inside-out, outside-in, or co-
creation process. Having collaborated with larger Swedish organizations before,
C concluded in the end of the discussion that:

We want the blessing from industry as an open innovation initiative
and so we need to understand their need and take on this. Also,
we don’t want to get stuck in a bureaucracy. We want to get this
project of the ground as quick as possible!

This meeting led to meetings with both A and B, and several project group
meetings where these points were further deliberated on. Our goal was to find
out what form of collaboration that would be interesting. Following the Open
Innovation framework from [45], we wanted to explore whether to engage in
an inside-out, outside-in, or co-creation process. It became apparent from the
discussion that this framework was lacking. It was too "course" according to B,
and A specifically concluded that

Of course it is interesting, but regardless of model it is important
that it plays in to our current business logic. We already have an
in-house innovation center, and several business units with varying
degree of operational functionality. I don’t want to create a sense of
"yet another initiative", but rather allow them to focus on our core
operations. So it can’t be invasive.

During the meeting C examplified how A and C are working on another problem
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together. A problem in which they through the current technology provided by
A’s group are solving inefficiencies for a different industry. A responded by
stating that

That solution is a different thing! We provide access to our technol-
ogy, but isn’t necessarily disturbed in an operational sense.

All subsequent discussions and meetings provided some sort of permutation of
the above thoughts. While the outside-in, inside-out, and co-creation frame-
work is a good starting point it fails to address the types of capital that a firm
can contribute. This distinction of capital and resource types was present in
all discussions, highlighting the need for a model that can address this. The
framework presented by [34] do this, but instead fail to capture knowledge shar-
ing, and the "give and take"-relationship that [45] presents and that served as a
core theme in the discussions of the study. A final result is that the "value cap-
ture" dimension of the definition of Open Innovation was seen as less interesting.
In all discussions, it was assumed that all participants in an Open Innovation
collaboration would retain value, through licensing, contracts or other formal
set-ups, so it never arose as a dimension of discussion.

In conclusion, the results of the action study are firstly an empirically verified
definition of hidden problems and secondly, a unification of two incumbent theo-
ries on Open Innovation. These theories provide dimensions that are vital when
discussing and initiating Open Innovation projects, but they are separately non-
covering. The merged Open Innovation theory that is presented in the theory
chapter of this thesis was created as a direct result of the insights gathered in
the action study, and mimics the actual discussions we had during the project.
This result can be seen as an extension of the [50] result, but with the empirical
reality of open innovation being more mature and tested by actual companies
and industries. It was also the framework used in the subsequent multiple case
studies as it served as the basis for the questions in the semi-structured inter-
views.

4.2 Multiple Case Studies

A total of eight interviews was carried out in the four case studies, and the
responses have been clustered within the unified framework of Open Innovation
from the action study. The interviewees was presented with the framework, and
with the notion of synthetic innovations and hidden problems and all aspects
were discussed, in random order according to the progress of the discussion. Not
all material from these interviews are collected here, but only the results that are
empirically interesting for the study. A brief contextualizing description of each
case is provided in the subsections below. Case #1 and #2 are presented under
"Sourcing knowledge", case #4 are presented under "Acquiring knowledge", and
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case # under "Pecuniary exploitation outside the firm". Their answers and the
results are also connected to the research questions.

4.2.1 Sourcing knowledge

The decision of how to approach knowledge sourcing was described as important
by all interviewees, but the situation for when it was important differed. Case
#1 started when the new MAR-regulations came into effect in Sweden. Those
regulations greatly increase the information requirement for listed companies of
their insider information logs. Instead of, as earlier, keeping a simple Excel-file
with names and dates, the information became more extensive, requiring for
examples tracking of changes in the files themselves. A legal professional in
case #1 identified the issue, spent time on understanding the intricacies of the
issue before creating a digital and automated online solution. The case was
able to progress rapidly through a collaborative mindset within the corporate
group in which the case originated. They deemed knowledge sourcing as very
important for them, but not necessarily as equally important for their larger
sized innovation collaborators. The creation of the solution was predicated upon
a deep understanding of the legal issues, which was obtained through knowledge
sharing from other legal firms selling or otherwise helping with MAR-related
issues for companies.

The idea behind case #2 started when the originator of the solution studied
robotics and automatization for the construction industry in USA. He jokingly
said, during an assignment that "this is unnecessary, all this will be done by
robots in 20 years, anyway". Five years later, and two years ago, he founded
the company responsible for the innovation of study. They are building an au-
tomation robot to greatly increase the building efficiency for large construction
companies, and are doing so through a collaboration with a large technology
group in Sweden. The collaboration has been fruitful, described as an "open
sharing of ideas and technology", and is therefore highly interesting to study.
With regards to sourcing knowledge, the interviewee M felt as if there was some-
times too large of an asymmetry between his newly founded company and the
larger organization. The fact that they utilized the larger company’s technology
embedded them into that organization to such a degree that the relative size
difference made their asks, demands, and opinions under-leveraged. He says
"the collaboration have been very good, they have been very helpful, but our
small requests on technology alterations are too expensive in terms of times
and readjustment for them, when we only have one robot of theirs." This mis-
alignment might be indicative of a governance misalignment[96][29]. The need
expressed by M can also be described as a co-creation process in accordance
with [45], while the actual logic of the interaction more closely resemble and
inside-out-process type set-up[45]. As he said:
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We had a lot of ideas on how their products could be improved or
slightly altered to cater to us and other operators on the type of
market we are entering, but they evaluate such decisions according
to older metrics that aren’t compliant with our business model and
a value share model. They want to be paid per robot, and therefore
assess according to the number of robots that would be in use. Our
margins instead come from the fact that we can charge per up-time
hour.

All respondents from case #1 agree with that the sourcing of knowledge was
highly important from their point of view, and that the organizational structure
facilitated the release of such resources. O summarized it by stating:

Our situation was special because while I was head of legal for the
organization, I also had other clients by virtue of running the legal
division as a separate company. The organization was interested in
a service delivery from us, so I could hire people to take over some
parts of my everyday work in order to spend time on knowledge
sourcing. I went to several information meetings were lawyers gath-
ered to discuss the problem, to reason around the implications, and
build knowledge about where to start the R&D-process.

For case #4, were innovation initiative is a collaboration between larger firms,
mediated by I’s firm, knowledge sourcing was one of the corner-stones in the
collaboration, indicating that a reasonable technological diversity is conducive
to open innovation collaborations.[95] He specifically said that the form of the
collaboration was design to aid in knowledge sourcing to allow for the companies
absorb ideas and internalize them[44]

When we evaluate the digital maturity of all our collaborative part-
ners, we can also help them gain insights in what solutions that have
worked for others. We have the fortunate opportunity to host work-
shop days were CXO’s from all organizations can talk about their
challenges. This has led to actual venture implementations in which
we seek to solve problems of similar shape across industries, that are
hidden within the bureaucracy of the firms.

In case #4, an additional parameter of importance is their aspiration to make
use of open-source software and hard-ware in their solutions. By not acquiring
proprietary technology or in-licensing it, the open-source approach is a way
to exploit the outbound non-pecuniary innovation of others, which might help
them establish dominant designs.[55][65]
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4.2.2 Acquiring knowledge

Only the interviewees on case #1 and #4 had specific information to provide
regarding knowledge acquisition at the firm level. Case #4 is a national co-
operation between 27 large Swedish industrial groups in order to become more
competitive through digitalization. They have chosen to mediate that collabo-
ration through a joint venture firm co-owned by 11 of the founding companies.
This firm employs computer scientists, and project managers and facilitate co-
operation, co-learning, and the development of solutions and products that are
in line with the collaborating companies’ business strategies. For case #4, the
knowledge acquisition is a natural consequence of the collaboration; all involved
companies pay a fee to be participants in the collaboration and, in so doing,
gain access to the intermediary company’s expertise within digital technology.
This perfectly mimics the findings from [96], where joint venture collaboration
is found to be a superior form of open collaboration. In my interview with I, he
specifically says:

This is a collaboration for everyone, were we want to make Swedish
industry as competitive as possible. We want everyone to bring food
to the table in order to facilitate cooperation, so the fee provides
access to our expertise. But since we are 27 companies we also
encourage collaboration outside of our company, in a bilateral sense,
when it is more efficient.

For case #1, they managed to acquire IT-knowledge to implement functionality
of the innovation designed from the sourced knowledge willingly shared by the
larger organizations. For them, an important aspect was that the task their
innovation was solving was a task that no one really wants.

Legal professionals have more interesting things to do than manage
a plethora of Excel-files in which personal details, dates, and other
sensitive information needs to be tracked and reported. They will-
ingly shared their pain points, so that we could develop a tailored
solution.

An interesting result is thus that while companies often are reluctant of sharing
what they perceive as business sensitive information, they are willing to share
problems. I states that the non-disclosure agreements was vital to get people
to start talking, but that they are in the back-drop now, replaced by a more
intimate form of trust instead.
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4.2.3 Pecuniary exploitation outside the firm

This was, in all cases, nothing that had been thought of in any meaningful way.
All the interviewees in case #1, #2, and #3 where focused on the actual in-
novation and how to internalize the value from it. Case #3 started with the
identification of an information management problem. The founder of case #3
discovered that the management of certain information regarding call and put
options, was done manually. A number of people are employed at full time,
performing a task that the founder realized could be performed in a fraction
of time, for a fraction of the cost, by a computerized system. Being supported
by the closest management, and a short but non-conducive approach to the
in-house venture team, he decided to create the project himself, in an innova-
tion collaboration with Serendipity instead. The interviewee for case #3 states
that their small size, and still being in an developmental stage, prohibits any
pecuniary exploitation. In case #4, the interviewee stated that the nature of
the appropriability scheme is specific to the situation at hand, and that there
existed no formalized logic for out-licensing or selling innovations to the outside
market. They are collaborating to become jointly competitive, and attractive
to the new talent of the digital age, so their open innovation is open within the
boundaries of the cooperation.

When the format of innovation is open, the interviewees all agreed that the
purpose was cooperation and collaboration and that the selling of internal R&D
results seemed more like a strategy to increase the financial returns of R&D-
investments rather then constituting an open innovation initiative. J states:

Yeah, but why shouldn’t you sell R&D results that you don’t to
care about? It’s not being open, it’s being financially smart. Open
Innovation is when we get together and help each other to solve and
reason about our problems. The only reason to hold a patent or the
like would be if we didn’t really know what to do with it.

This idea is very similar to [26], in which they identify that firms have a problem
with estimating the true value of "shelf innovation", indicating - as they conclude
- that strategies and business models for pecuniary exploitations is of interest.

4.2.4 Revelations outside the firm

Outside revelation of inside knowledge was considered, by all interviewees, to
be a tough question. In case #4, interviewee I tells me that they had special
non disclosure agreements in place and worked hard on establishing a sense of
trust and community. He said that the size of the network also gives it stability
over them, as when new people enter the collaboration, they tend to trust the
network itself, and thus collaborate more readily:
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And when we grew, new people came into an environment where the
participants already share their ideas. That made it much easier for
them to be revelatory and trust in the cooperative spirit. The NDA’s
are all there, of course, but now more as a matter of formality, the
true value comes from the trust, not the contractual obligations of
non-disclosure.

In case #2, according to M, they have had little to no contractual formalizations
of component interplays, technology know-how, but instead focused on speed
and fostering a cooperative spirit. "We didn’t really care about that, we just
wanted to fix a problem" he states in a discussion about why there was no
formalizations in place to protect the shared knowledge shared. He also says
that the information that the partnering, larger, firm shared wasn’t material to
their business, and states that

They basically gave us a robot rather than business critical techno-
logical intelligence. They shared their expertise and we freely gave
ours, and since the overlap was so small, it didn’t matter.

In case #1, O highlights that many in the legal business shared knowledge
freely about critical components for the innovation he produced. He went to
seminars, discussions, and sent out emails to other corporations and sold his own
knowledge about the solution on a consultancy basis at first. He states that it
was this sharing in conjunction with the collaborative nature of his organization
that allowed him to even realize the business potential, in line with research on
the importance of business model innovation as a key part in commercializing
an idea[24].

By being able to listen to developers with licensing models, and other
innovators and company founders within the Serendipity Group, I
was exposed to the notion of scalable business models, recurring
revenue, and ideas that I never thought about as a legal professional.
This collaborative spirit and sharing of ideas and solutions led me
to realize that a software solution with a licensing model could allow
me to encode all my knowledge in a product.

4.2.5 Joined innovation and exploration

This seemed to be a desired state for case #2 and #4, but not for case #1
and #3. In case #2, the interviewee clarified the importance of a deep tech-
nological cooperation in order for the innovation the meet strict technological
criteria of weight/efficiency-ratios. He felt that a deepened collaboration with
the technology providing company could unlock a more suitable robot for them
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to incorporate into their innovation, and equally provide the providing company
with unique insights into the requirements of an emerging market. This is in
line with[29], and M recalls:

We are developing a niche solution in a growing market of mobile
robots, with a different set of criteria than regular mounted robots.
When we try to communicate this need, we are rebuffed with ar-
guments of past sales figures in the latter market, and I think that
it might be a mistake in the long-term, not to explore these new
criteria.

Case #4 is described as a joined innovation and exploration collaboration, and
all participant firms are invested at the c-level executive level with both time,
commitment and financing. The interviewee says that such a commitment is
necessary, and whenever two or more companies "find each other" with regards
to some special need, or technology, they encourage bilateral communication.
The purpose, he describes, is to make Swedish industry more competitive and
we need to encourage collaboration as much as we can. He also points to specific
explicit realization of this by saying:

When we find a problem that is really worthwhile to solve in these
corporations eyes, we search in the start-up and tech-community for
an appropriate solution provider and them give them the problem -
while they are payed - to collaboratively solve it with the partnering
firms. It is great for start-ups as we are reducing the time to pro-
totype with several months, and it is great for the larger companies
to get handpicked and dedicated autonomous teams working on a
solution that everyone knows is important.

While each case contributed to all these points, and experienced varying degree
of familiarity between the different dimensions. This is a result in itself. While
the theoretical model proposed in this thesis is given empirical evidence of being
more in line with the actual dimensions in Open Innovation collaborations, it
isn’t suitable as a presentation of "alternatives". The results from the case stud-
ies imply that Open Innovation initiatives engage in more or less all dimensions
and types of processes, and the framework - as such - lacks prescriptive power
for firms and their innovation initiatives.

4.2.6 Hidden problems

The definition of Hidden problems was one of the contributions of the action
study in this thesis. As such, it was a topic discussed in all interviews both
in terms of the companies but also in general terms as a concept itself. The
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interviewees found that the description was merited, and in case #1, #2, and
#3, they agreed that their solution was to a hidden problem according to the
definition. Case #4 commented with additional insight by stating that many
of their initiatives of transparency, "digital maturity workshops", had an effect
on discovering many of these hidden problems that subsequently have been ad-
dressed. While not thought of in that explicit manner, interviewee I stated that
C-level executives that could agree upon specific problems that were recurring
across industries merited attention. He specifically says that

At one meeting, a CXO described a problem of competency trans-
ference in the staff that he felt his organization would soon face.
’We need to train our staff in new technologies, products, and ways
of thinking digital’, and at least three other with similar position
agreed on the problem description. We now have initiated a venture
together, explicitly created to solve this problem through an digi-
tal learning platform with broad c-level commitment and backing,
which is great for everyone.

O describe something similar, and that the new regulation that complicated the
insider handling for himself, complicated it for everyone else at the same time.
He also estimated that it affected a couple of hundred people in total in Sweden,
but that he could pinpoint very precisely who they were as a function of their
role and the requirement of a company being listed to be affected. He says that
the problem was hidden in the sense that few knew about it, but especially so
because of the bureacracy involved in being a legal professional. He says

I knew many people at the time, who articulated the exact same
frustration and thought about similar solutions but was unable to
commit time and energy outside of the regular work load to solve it.
When we founded the company, and it started going well - proving
the value - people still said that it was a great idea. But they also
still couldn’t commit time and energy to create a similar solution.
The market isn’t saturated by any means, so I think the bureaucracy
played the absolutely biggest part.

In both case #1 and case #3, the technology behind the innovation isn’t unique
except in its composition. For case #3, the technology is valuable because it is
tailored to the specific problem, not because it consist of technically innovative
constituent parts. Case #1 was developed by an outside firm for a total of 1.5
million kronor, paid with revenue from paying customers of the products, so
the solution contains no technological novelties. In case #4, as they have many
collaborative projects running at the same time, the technological difficulty of
each varies.
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4.2.7 Synthetic Innovation

In case #4, a core commonality between many of the initiatives performed by
the firm is what this thesis considers to be synthetic innovations. While not
explicitly designed for that purpose, the interview revealed that they rarely
addressed incremental innovations, nor radical ones. Still, the interviewee ex-
pressed that they were truly innovating for the firms in the collaboration. He
says

I’ve never thought about it that way, but it makes sense. We don’t
improve their current offerings, and even if we are experts in data
science, machine learning and AI, we aren’t only targeting solutions
that use state-of-the-art technology. Some firms have come further
in their digital journey, but others have more low hanging fruits.

In the interview about case #2, O clearly felt that they were attempting a
synthetic innovation. They were using explicit knowledge from inside their firm
and the collaborative firm in order to produce a product for a new market.

We have developed know-how in maneuvering a robot in an unfa-
miliar environment, and they are experts in providing robotics. We
assemble their robot on our platform to have a product that is aimed
at solving problems for a new market for both of us.

In case #1 and #3 however, they were rather encoding tacit knowledge of
other firms, not architecturally designed to account it, into a product so that
the interaction within customer firms can become smoother. Interviewee O’s
comment is clarifying:

No one knew how to handle this. My job was to gather as much
fact as possible from many different sources and then assemble that
knowledge into a "one-size-fits-all" product. When that was done,
the product sold itself as it basically removed a head-ache for firms
that were scrambling to make the new requirements explicit.
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5 Discussion

This discussion focus on Open Innovation in Sweden, as well as on how Open
Innovation seem to invite Synthetic Innovation due to the underlying assump-
tions about firm permeability. It also includes a discussion on hidden problems.

5.1 Open Innovation in Sweden

The definition of Open Innovation [24] explicitly addresses dimensions that cur-
rent models like [34] and [45] fail to capture. The question arising from that
mismatch is obvious: Is the definition wrong, or are the models wrong? From
the interviews and cases in this research, the evidence is provided to support
the definition. In every discussion about the form of innovation initiatives, a
heavy focus was attributed to the difference between resource types. "Inside-
out"-processes, as defined in [45] simply fail to incorporate a vital aspect of
that definition. What is that traverse the firm boundary? Is it money, is it the
promise of time among employees, is it technology? While technology was the
primary resource in the transaction in case #2, the minimum buy-in for the
collaboration in case #4 was a pecuniary participation fee.

The respondents also had some difficulty delineating between the difference be-
tween "acquiring knowledge" and "sourcing knowledge", raising the question if
knowledge is the correct abstraction for an inside-out-like process. Is it embed-
ded knowledge in a technical solution, or is it the tacit knowledge of employees?

Case #4 is especially interesting since all participants are invested in the col-
laboration. Interviewee I explicitly points to the CXO-workshops they host and
that all corporations are represented at the highest level of management for
an entire day, to discuss ideas, exchange experiences and deepen collaborative
initiatives. While it is certainly so, according to I, that some of the companies
within the collaboration have gone on to form bilateral relations, the mediating
effect that I’s company have had seem to have been vital.

This idea is supported in [95], and the fact that deep and meaningful exchanges
on innovation can be had between industry strengthens the points from [89] and
[93]. At the same time, it weakens the level of abstraction provided by [109], [8],
[18], [69], and [70]. Their efforts to model and explain innovation on an industry
level is in direct opposition to the collaboration of case #4. A key tenet of the
collaboration is that it is non-competitive, with I saying that "a core rule is
that no-one is competitors, so they all gain from helping each other". For them,
the industry borders are simply not that interesting. This is also mirrored in
case #2 in which the innovation initiative is designed to bridge two industries
by adopting the technology of one of them, to valuable products in the other.

61



Case #1 is a company that has been successfully exited by the founder and the
company group, with all participants earning some of that transactional value.
A core component, according to O, of the success was that the value capture
was explicitly defined via predetermined agreements. He felt that if he had
been forced into discussions about "who gets how much", he probably wouldn’t
have devoted so much time to the innovation. This is in line with [28] in that
companies seem to need a strategy in place with clear rules and forms for how
a successful open collaboration can be value shared.

The action study also revealed a large interest for Open Innovation, which is
clearly inline with the academic trend of increasing popularity [24]. Employ-
ees of large organizations, and representatives from Svenskt Näringsliv, Ingen-
jörsvetenskapsakademin, the media and other prominent industrial interest or-
ganizations in Sweden have expressed an interest in the action study Open
Innovation project. The focus of that project has, in lieu of the results in this
thesis, been explicitly focused on Synthetic Innovation and Hidden Problems,
and marketed as such. The response rate from all levels of industry have been
positive, and the successes of case #4 has been attributed to the "long tradi-
tion of Swedish cooperation, and that cooperation is a source of our industries
long-lasting strength. We want to get back to that."

According the to Global Innovation Index[41], Sweden is top 10 in several as-
pects of innovation: Sweden is ranked fourth in the world in innovation linkages,
fourth in joint venture alliance frequency, first in PCT patents, ninth in knowl-
edge diffusion, thirds in business model creation, and eight in venture capital
deals. It seems we are a country with a strong history of cooperation, and Open
Innovation is taking a forefront position in corporate strategies.

A key insight is also that the Open Innovation isn’t supplanting the regular
R&D-divisions and start-up collaboration phenomena. It seems that the Open
Innovation framework is a way to unlock new form of innovations, rather then
accelerating current ones.

5.2 Incremental, synthetic, and disruptive innovation

The theoretical framework that has been used in this thesis describes the possible
types of innovations in a 2D matrix. It organizes innovations along knowledge
domains with market knowledge consisting one axis and knowledge creation
on the other. The disruptive innovation model described by Christensen is a
subset of that model, as it is wholly oriented along the main diagonal. Even if it,
therefore, is contained within the analytical framework, it serves as an essential
model to juxtapose an important axiomatic assumption about the diagonals,
that I argue are implicit in the provided model as revealed empirically in this
research.
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The disruptive innovation dichotomy described by Christensen[30][29] contains a
core assumption that is thus highly interesting for this research. In both [29] and
[30], the fundamental tenets of the theory are in contrast between sustaining
and disruptive innovation. While the first is the natural state of innovation
for the firm in improving the valuable performance attributes paid for by the
current customer, the second explains how the emergence of superior technology
shift the performance attributes, their rate of development, and their value to
customers. It is a fantastic description of how an incumbent firm can "over-
focus" on their current affairs and therefore "miss" a technological change that
eventually put them out of business or in peril. A core assumption, as it seems,
that is not discussed is how the dichotomy assumes a firm that is non-permeable.
The theory talks about a firm as a fixed and bounded entity operating in solace
and that the "minor" firm works in opposition. [59], [7], and [108] are all papers
that in regard to this dichotomy try to "bridge the gap between start-ups and
large organizations"[59] in order to help larger organizations to capture value
from disruptive innovations.

This assumption is also inherent in the works of [1] when he talks about the
ambidextrous organization. As an individual entity, organizations need to be
better at exploring and performing in parallel, as to survive the Schumpeterian
gales of destruction. All cases of this research point to that the core assumption
of the non-permeability of the firm, is incorrect. In all cases, the boundaries
between firms have been permeable and penetrable through either technology
(case #2), information (case #1), or both in conjunction with money (case #4).
While both case #1 and #2 are small innovators in terms of firm size, case #4
is a consortium of innovation employing in the total of 500 000 people across 27
multinational organizations. That is a tremendous shift, rendering the implicit
assumption of [29] less certain.

On the other hand, the Open Innovation paradigm assumes that the boundaries
of the firm are permeable and penetrable (in here argued permeable by different
types of capital and resources, in both directions and in lower and higher degrees
of intensity). The two incumbent models for Open Innovation introduced in [45]
and [34] makes this assumption explicit, and it seems that the sustainable and
disruptive dichotomy might be the wrong dimension of abstraction to talk about
when the axioms for the model change.
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The meta-analysis of different types of innovation serves to clarify an important
discussion point:

Figure 11: Summary of innovations

The disruptive innovation dichotomy is in play if the market knowledge is ex-
isting and the knowledge creation is explicit (i.e. improving current products
and services to existing customers), or when the knowledge is tacit and the
market is new (finding new values for new customers and thus "disrupting").
Tacit knowledge here should be seen as knowledge that isn’t formalized within
the organization as a system, well-functioning process, or technological compo-
nent. The dynamics for the off-diagonal is instead that knowledge creation can
be explicit, but in new markets, or that tacit knowledge can be leveraged to
existing customers. It seems reasonable to argue that in both these cases, the
injection of cooperation enables innovation. That is not necessarily the case for
the main diagonal. Companies from other industries and with other customers
might provide key-insights into new markets, or if the explication of knowledge
differs among firms, they can leverage that tacit knowledge for one company
needn’t be tacit for another.

The result from this thesis gives consistent empirical evidence that the type of
innovation that organizations pursue in an Open Innovation setting tend more
towards the ones described herein as "synthetic". They help each other with
sharing explicit organizational knowledge, target new markets, and innovate
with products where uncoordinated tacit knowledge renders processes inefficient.
Not one of the cases of study focused on "disruptive" innovations, and none of
them addressed the incremental innovations that their counter-party firms are
working with in their regular business.
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5.3 Hidden Problems

Hidden problems as defined herein are interesting in several ways. Finding
three cases explicitly targeting such problems and a fourth where a sub-set of
the solutions address them, isn’t conclusive of the validity of the construct.

The result of the action study, however, indicates a large interest from corpo-
rate employees in Sweden with solving problems that fit our defined description.
To obtain the description of 24 specific problems with solution suggestions in
less then three weeks is deemed a success for the purpose of the study. Having
reached over 28 000 industry employees and making them engage with our con-
tent over 500 times also speaks to a certain relevance of hidden problems, as a
construct.

A possible interpretation is that when large corporations innovate in sustain-
able ways, they focus on the value for their customers, and when they do so
disruptively, they focus on the uncertainty of the future. This is an important
characterization, because it again illuminates the firm as a non-permeable en-
tity. The firm is the smallest unit of analysis, and it therefore makes sense to
argue that it moves in relation to other such firms. Hidden problems, by defi-
nition, are embedded within the organizational logic in a sense, and therefore
might represent innovations that are focused on the employees.

The level of abstraction in Christensen’s argument might again be detrimental.
If all innovation investment pursues customer value or act as a hedge towards
an uncertain future, no capital is invested in innovation that facilitate the lives
of employees. The advent of digitalization and new technology, however, has
obvious impacts on all types of processes, not only those that are customer
oriented or potentially disruptive to the organization as a whole. BBC for
instance, reported at the conclusion of this thesis that the National Health
Services in the UK has about 9,000 fax machines still in use.10

While replacing a fax machine is technically non-controversial, and while it does
not necessarily mean meeting new markets, inventing new technology or any of
the aspect often associated with innovation, it’s worth innovating away. Faxes
are not environmentally friendly, they are slow, they are cumbersome, expen-
sive, and they make the everyday interaction between people inefficient; that’s
why everyone dropped the fax and got emails, and smart phones. While not
academically conclusive, it serves as a key point for the argument in this thesis:
Innovation, while probably more popular than ever for good reason, needn’t
require fancy prerequisite knowledge of AI, machine learning, blockchain tech-
nology or the other "big bets" on the uncertain future. A problem that is hidden
from outsiders, hard to solve due to bureaucracy, and has a relatively simple
technical solution are problems that live in the tacit knowledge of employees.

10
https://www.bbc.com/news/uk-46497526
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So while hidden problems aren’t necessarily mapable as the inverse to synthetic
innovation, they seem to reside in one of the quadrants belonging there.

6 Conclusions

6.1 Answers to Research Questions

6.1.1 Answer to Main Research Question

RQ: How can an Open Innovation model for synthetic innovation solve hidden
problems in large Swedish organizations?

This research concludes that the assumption of Open Innovation regarding firm
permeability, the empirical evidence that synthetic innovations are benefitted by
collaborative effort, and the fact that hidden problems are one of the sources for
synthetic innovation, interplay in a fitting way. Open Innovation is deemed as
a viable route to solve hidden problems, especially when the innovation efforts
are of the synthetic kind. The research also argues that the success reported
from case #4 and the action study, favours a joint venture model, thus weakly
verifying the quantitative study from [95]. While non disclosure agreements are
important in order to start the innovation process, they don’t seem to be that
important when trust has been established. An intermediary firm, provides an
additional such layer of "trust" as it is impartial to the collaborating firms. As
hidden problems are expressed as tacit knowledge not-yet reflected in explicit
organizational operations, processes, and systems, an effective system needs to
be put in place in order to extract such knowledge. The action study, and case
#1 in particular, shows that people are willing to share hidden problems and
pain points if it points to the development of a solution.

6.1.2 Answer to Research Question 1.1

SRQ1: Which are the incumbent open innovation models and which are their
respective weaknesses and strengths?

The incumbent models for Open Innovation have mainly been identified as [45]
and [34]. This research points to that they have strengths in that they address
core points of the direction of openness, the willingness to share resources, and
the intensity of the cooperation. They do, however, do not do so in isolation. A
contribution of this framework is thus the unification of the two models in order
to provide a more comprehensive descriptive model of important parameters for
Open Innovation.
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6.1.3 Answer to Research Question 1.2

SRQ2: Are there empirical dimensions of open innovation in Sweden that these
models fail to capture?

Yes, the importance of resource type allocation and value capture seem to be
empirical dimensions that are important. In case #1 and #3, the value capture
was described as essential for even starting the innovation, and case #4 have
been constructed around the notion of internalizing the captured value to the
corporations that are participating in the collaboration.

6.2 Suggestions for further research

This section not only provides suggestions for further research based on these
findings, but also suggestions to validate the findings with different methodolog-
ical approaches.

Firstly, it would be interesting to conduct research on hidden problems by exam-
ining large organizations to better understand why the are created, what allows
them to exists, and why they aren’t solved; essentially evaluation the definition
and possible updated in lieu of new empirical evidence.

Secondly, while four cases are enough for a theoretical proposition, it would be
interesting to examine Open Innovation collaborations in a quantitative manner
as well to infer the performance of different forms of collaborations.

Thirdly, Synthetic Innovation is suggested as a more reasonable abstraction
than the disruptive innovation dichotomy, for Open Innovation collaborations
and initiatives. It would be interesting to further examine this and get better
empirical data on the kind of innovation being created in Open Innovation
collaborations.

67



7 Implications

Implications for both the industrial and the academic world are provided. In-
dustrial implications are findings of practical use, and the academic implications
are of theoretical use.

7.1 Industrial Implications

The findings from this thesis show that Open Innovation initiatives seem to be
achieving Synthetic Innovations to a large extent. As these types of innovations
are based on either tacit knowledge creation or new markets, it might guide the
form and purpose of the collaboration.

The findings also highlight the interest shown by employees in Sweden to address
what is called "Hidden Problems", and that organizations might be benefitted
by designing strategies and ways for employees to present and subsequently solve
those.

The empirical data in this thesis also questions the explanatory power of incum-
bent innovation models, which have the implication that explicit care needs to
be taken with regards to the form of resources and capital that flow over firm
boundaries. This ca

7.2 Academic Implications

This thesis propose that the models for a theory of Open Innovation need to
be revised as the meaning of the term changes definition. The academic world
can revise the incumbent models - as has been tried herein - in order to better
reflect evolving nature of the Open Innovation paradigm.

The underlying assumption about firm boundaries for the different forms of
innovation is also an interesting area of research, that merits attention. This
thesis propose the theoretical connection between firm boundary permeability
and the appropriate form of innovation, but this proposition needs to be further
examined in order to be validated or discarded.
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8 Appendix

8.1 Case Study Protocol

In all subsequent categories, the interviewees was given a brief introduction to
the terms and a description of them. During these descriptions and clarifica-
tions, several important results were obtained, so it should be noted that the
explanation of the terms themselves provided important empirical results.

8.1.1 Sourcing knowledge

• Does suppliers, customers, competitors, or other industries effect your
innovation work? If so, in what way?

• Have you included the innovation of others in your work?

• Do you prioritize knowledge sourcing in your innovation work?

8.1.2 Acquiring knowledge

• Have you in any way licensed or acquired expertise from the market?

• Do you think that you would benefit from such licensing or acquisitions?
If so, what are the obstacles?

• Do you prioritize knowledge acquisition in your innovation work?

8.1.3 Pecuniary exploitation outside the firm

• Have you commercialized your innovation for others to use?

• Why or why not?

• Do you prioritize pecuniary exploitation in your innovation work?

8.1.4 Revelations outside the firm

• Have you actively revealed your innovations to the outside? Do you share
your progress?

• Why or why not?

• Do you prioritize outside revelations in your innovation work?
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8.1.5 Joined Innovation and exploration

• Have you had any close, joined innovation and exploration efforts?

• To what extent do the closeness of the cooperation between you and your
innovation partners matter?

• Do you prioritize joined innovation and exploration in your innovation
work?

8.1.6 Hidden Problems

• Do your innovation effort target what I define as a hidden problem?

• If so, why do you think that you were able to innovate when others cannot?

• Do you prioritize finding Hidden Problems in your innovation work?

8.1.7 Synthetic Innovation

• Where in the innovation matrix would you say that most of your innova-
tions end up?

• For what quadrants do you think that collaboration is most important?

• With this definition, would you say that you actively target synthetic
innovation in your Open Innovation collaborations?

8.2 Survey for Hidden Problems in Swedish

• Arbetar du idag i en stor organisation eller i en industri?

• Hur många års industrierfarenhet har du?

• Har du ett dolt problem som du vill ha löst?

• Är du intresserad av att bli entrepenör?

• Vad heter du?

• Hur gammal är du?

• Hur definierar du dig själv?

• Inom vilken bransch arbetar du?

• Var jobbar du nu?
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• Vilken roll har du?

• Beskriv det dolda problem som du upplever och tycker behöver lösas. Du
behöver inte beskriva en lösning.

• Tror du att detta problem finns i andra organisationer?

• Fyll i din mail

• Är det något annat du vill dela med dig?

• GDPR: godkänner du att vi lagrar din personliga information i upp till
ett år?

8.3 Survey for Hidden Problems in English

• Do you work today in a large organization or in an industry?

• How many years of industry experience do you have?

• Do you have a hidden problem that you want resolved?

• Are you interested in becoming an entrepreneur?

• What’s your name?

• How old are you?

• How do you define yourself?

• In which industry do you work?

• Where do you work now?

• What role do you have?

• Describe the hidden problem that you feel and think needs to be solved.
You do not need to describe a solution.

• Do you think this problem exists in other organizations?

• Fill in your e-mail

• Is there anything else you want to share?

• GDPR: Do you accept that we store your personal information for up to
a year?
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Arbetar du idag i en stor organisation eller i en industri?
31 av 31 människor besvarade denna fråga

Har du ett dolt problem som du vill ha löst?

31 av 31 människor besvarade denna fråga

Är du intresserad av att bli entrepenör?

31 av 31 människor besvarade denna fråga

Hur gammal är du?
31 av 31 människor besvarade denna fråga

Hur definierar du dig själv?
31 av 31 människor besvarade denna fråga

Inom vilken bransch arbetar du?

21 / 68%1

10 / 32%2

31 / 100%1

31 / 100%1

12 / 39%1

10 / 32%2

5 / 16%3

3 / 10%4

1 / 3%5

24 / 77%1

6 / 19%2

1 / 3%3

Ja

Nej

Ja

Ja

26-30

31-40

18-25

41-50

50+

Man

Kvinna

Annat

31 / 100%

31 / 100%

8.4 Results from the non-open questions of the survey
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31 av 31 människor besvarade denna fråga

Tror du att detta problem finns i andra organisationer? 
31 av 31 människor besvarade denna fråga

GDPR: godkänner du att vi lagrar din personliga information i upp till ett år?
31 av 31 människor besvarade denna fråga

5 / 16%1

5 / 16%2

4 / 13%3

3 / 10%4

3 / 10%5

2 / 6%6

2 / 6%7

2 / 6%8

1 / 3%9

1 / 3%10

1 / 3%11

1 / 3%12

1 / 3%13

0 / 0%14

0 / 0%●●●

31 / 100%1

0 / 0%2

0 / 0%3

31 / 100%1

Annan

Tillverkning & Verkstad

Data & IT

Bygg & Fastighet

Läkemedel, Kemi & Bioteknik

Bank & Finans

Företagstjänster

Mjukvara

Fordon

Livsmedel

Retail

Statlig Sektor

Telekom

Anläggning & Infrastruktur

Annat

Ja

Kanske

Nej

Ja

31 / 100%

31 / 100%
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