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Abstract

For this dissertation I aimed to explore HMS Networks AB and how HMS managed to transform
their potential ideas into innovations. My purpose was also to develop knowledge and
understanding of the dynamics between exploration of new ideas and exploitation of old solutions,
which can support HMS in developing future innovations. My research orientation thus led me to
perform a longitudinal study to learn about HMS’ past, present, and future, from the perspective
of key actors, their performed activities, and how they were affected by different events in their
process of creating innovation. My approach enabled me to learn how HMS managed to create
their two Anybus® innovations in the past and what they did to become a market leader in the
industrial communication industry. I also used a metaphorical perspective to understand how HMS
created their two innovations in the past and what HMS could do to create more innovations in
the future. I used an inductive and qualitative research approach substantially influenced by
grounded theory to collect empirical data that were periodically and chronologically sorted and
categorized for the study of key actors and how their activities and different events changed over
time. I conceptualized the collected empirical data to discover latent social and psychological
processes and behavioral aspects of people in their process of creating innovation. And through
my analysis I constructed two main concepts – “embedded innovation” and the “dynamics of
innovation” – to capture how companies co-exist in symbiosis and create a higher value together
compared to what they can do on their own, to how companies survive long-term.
Embedded innovation mainly captures how companies, as organisms, struggle for survival within
their (often turbulent) environment, and how they embed themselves with other organisms within
their environment. Embedded innovation also focuses on capturing the needs of the different
organisms within the environment, such as customer needs, employee needs, supplier and partner
needs, as well as the need of the focal organization itself. Embedded innovation therefore considers
the process of creating “innovation ecosystems” and performing “business model innovation” as
instrumental techniques for embedding the different organisms in the environment with each
other, which also makes the concept of “embeddedness” a central aspect for embedded innovation.
The dynamics of innovation captures the difficulty of innovation over time and that the everchanging environment expects its organisms (its companies and their employees) to balance the
different dualities of organizational life, especially the two phases of diversification (the process of
exploration) and focus (the process of exploitation). Consequently, learning how to balance
between these two processes is of key importance for the organism’s survival and for innovation.
The study of HMS was also complemented with a study of two other companies, namely Axis
Communication AB and Sectra AB, in order to gain more knowledge on the dynamics of
innovation from their perspective. A strategy for diversifying close to the knitting was also
proposed, since the dynamics of innovation relies on this strategy, which offers a new perspective
for managers on how to balance between exploration and exploitation. This dissertation therefore
intertwines embedded innovation with the dynamics of innovation, by focusing on balancing
between exploring new possibilities and exploiting old certainties for the creation of innovation.
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Disposition

During my research process I conducted several studies that were reported by a number of article
publications, and five of them are included in this dissertation. My Ph.D. dissertation is based on
a collection of five published articles integrated with an extensive case description and a “kappa”.
The “kappa” outlines the overall research results, including scientific discussions and conclusions.
My ambition was to fully explore the empirical richness of my extensive empirical description of
HMS’ history, from their inception to their present day, in order to create a deeper understanding
of the company, their people, their activities, and the different events that shaped their company’s
success and led to the creation of their two Anybus innovations.
Thus, the outline of this dissertation is based on following logic:
Chapter 1:

Introduction, presents my problem discussion and the purpose of my research.

Chapter 2:

Research methodology, explains my ontological position and my epistemological
perspective, which guided me throughout my research process. It also presents
some of my reflections on my role as a researcher.

Chapter 3:

Framework of references, presents the literature that I chose to adhere to in order
to position myself within the body of knowledge of innovation science.

Chapter 4:

Exploring embedded innovation, presents my stance concerning innovation, and
what innovation means from the perspective of HMS. This chapter also discusses
the two concepts “embedded innovation” and the “dynamics of innovation”,
focusing on how companies balance between a diversification phase (the process
of exploration) and a focus phase (the process of exploitation).

Chapter 5:

Conclusions, presents the main conclusions of this dissertation.

Chapter 6:

Implications, presents the managerial advice that this dissertation offers.

Chapter 7:

Future research, presents suggestions for future research.

Chapter 8:

References, contains a list of references that were used throughout the dissertation.

HMS case:

Presents an extensive chapter on the HMS case, including HMS’ history, their
business models, their organizational structure, etc. The knowledge about HMS
greatly contributed to my understanding of the dynamics of innovation at HMS.

Appendix 1:

Presents a narrative description of my five-year long research process experience.

Appendix 2:

Contains my five research articles.
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The five research articles included in appendix 2 of this dissertation are the following:
Article 1:

Lysek M, Danilovic M, Liu JL. (2016). In Search of Innovation: Exploring the
Dynamics of Innovation. International Journal of Social, Behavioral, Educational, Economic,
Business and Industrial Engineering 10(1): 217-231.

Article 2:

Lysek M. (2016). Collective Inclusioning: A Grounded Theory of a Bottom-Up
Approach to Innovation and Leading. The Grounded Theory Review 15(1): 26-44.

Article 3:

Lysek M, Palmhager J, Danilovic M. (2019). Re-envisioning Innovation: From
Vision to Strategy to Plan and Back Again. International Journal of Action Research 15(1):
5-24.

Article 4:

Lysek M. (2019). Disguising Diversification for Innovation. International Journal of
Innovation Science (Emerald journal) 11(1), 119-138.

Article 5:

Lysek M, Danilovic M, Liu JL. (2019). Do You Know Your Customers? Do You
Love Them? Reevaluating Value Creation for Customers through Business Model
Innovation. Proceedings of 193rd The IIER International Conference, Wellington, New
Zealand, 7-8 October 2018, 6-16.

The different authors’ contribution is explained in appendix 2, including the methodological
process that was used for each article.
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1.

Introduction

1.1

Problem discussion

What is the purpose of any company? Is it to make money for their shareholders or to create value
for their customers? Or is it to create new experiences, new technologies, or making innovation
happen? What is the oldest organization in the world? The Roman Catholic Church is around 2000
years old. The Japanese construction company Kongō Gumi is the oldest company in the world,
founded in 578. And the Kings School, from Canterbury, England, was founded in 597. While
these organizations still exist, most business-based organizations that are founded by entrepreneurs
sooner or later decline and perish. Thus, what makes a successful business survive long-term?
According to the managers of HMS Networks AB, companies who are successful on the market
seldom have the best products. Instead, what makes them successful is their ability to sell their
products, to commercialize their offerings. Thus, what successful businesses have in common is
employees with the passion, the will, and the drive to sell their products, grow their business, and
move their company forward. That is how successful companies are defined from HMS’
perspective, and while there are many companies who think that they have the best products in the
world, the question is, are they capable to sell their products? Selling products is what makes a
business successful, thereby creating a customer base that enables you to create even better
products in the future. HMS have always had the capability to commercialize their products.
Innovation, however, requires both creating new ideas and commercializing them successfully.
Innovation is therefore a difficult challenge even for a successful company like HMS, who wants
their growth rate to continue to increase without interference from any disruptive innovations.
As my research process started, my general objective was to study innovation at HMS in order to
create knowledge about how they managed to become so successful from an innovation
perspective. HMS had, after all, successfully created two Anybus innovations: the Anybus
embedded product family (1994/1995) and the Anybus gateway product family (2001/2002). A
third innovation, however, is still absent to this day. The question is why? Have they not tried to
create another innovation of this magnitude yet or have they tried but not succeeded? For this
reason, I decided to study HMS to learn more about this company, its people, their activities and
other events that influenced what they did and made it possible for them to make innovation
happen. Only then could I learn why a third innovation had not yet come to pass, and what HMS
had done in the past that led them to create their two Anybus innovations.
Already in 1942, Schumpeter argued that creative-destructive forces affect every business sooner
or later and revolutionize businesses from within (Schumpeter, 1942). As a result, no business can
last forever “without blazing new trails, without being devoted, heart and soul to the business alone” (McCraw,
2009, p.161). The Fortune 500 list is a proof of that (Perry, 2015, Perry, 2014).
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“Both exploration and exploitation are essential for organizations, but they compete for scarce
resources. As a result, organizations make explicit and implicit choices between the two. The
explicit choices are found in calculated decisions about alternative investments and competitive
strategies. The implicit choices are buried in many features of organizational forms and
customs, for example, in organizational procedures for accumulating and reducing slack, in
search rules and practices, in the ways in which targets are set and changed, and in incentive
systems. Understanding the choices and improving the balance between exploration and
exploitation are complicated by the fact that returns from the two options vary not only with
respect to their expected values, but also with respect to their variability, their timing, and
their distribution within and beyond the organization. Processes for allocating resources
between them, therefore, embody intertemporal, interinstitutional, and interpersonal
comparisons, as well as risk preferences.”
(March, 1991, p.71)
Therefore, as March later argued, all companies need to learn how to balance on the edge between
a) exploration – of exploring new ideas during the creation of new solutions, new inventions, new
technologies, or new products or services, and b) exploitation – of exploiting new ideas via
commercialization and turning those ideas into commercial successes, and consequently also into
innovations (March, 1991). Thus, new products or technologies can be seen as the input values to
the innovation process, while successful businesses can be seen as the output value, but without
this output, there is no innovation. Innovation is therefore like a coin with two sides. One side
focuses on creating technologies, products, and services, while the other focuses on creating
businesses, commercialization and growth. The difficulty lies in balancing these two processes.
Studying how companies succeed or fail in creating innovations is nothing new. For this reason, I
had to narrow down my research, depending on what would emerge from my data. The two main
topics that emerged were: 1) fulfilling customer needs through the invention of new solutions, and
2) changing business domains in order to fulfill the company’s need for survival.
Long-term survival is not easy, because innovation and business have always been dynamic in their
nature. Innovation, for example, has existed for as long as mankind has been creating businesses.
Innovation has therefore taken many different shapes over the years, Business, on the other hand,
has always used ideas and innovations to create new business opportunities and to create wealth
for individuals as well as for mankind. But not all businesses become successful, and not all ideas
and inventions lead to innovations. After all, innovations and businesses come and go, and every
time we see new potential innovations, new businesses are there to capture those new ideas and
inventions and they try to turn those new ideas and inventions into innovations.
“How do you create innovation within our industry? How do you get your employees to create
innovation within our business area so that we can actually capitalize on it? Are they able to
create something and turn it into a commercial success? And do they even want to, rather than
working on what they already know how to do? Wanting to be innovative and being innovative
are two different things. How do companies in our industry and of our size work with
innovation so that it can actually lead to commercialization? How do they capitalize on it to
create innovation?”
(HMS’ management, 2014)
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HMS is not the only company struggling to create innovation, but they also understand that
wanting to be innovative and being innovative are two different things. That is why they are
wondering how to combine the explorative process of creation with the exploitative process of
commercialization. HMS’ history shows that when HMS entered the industrial communication
industry, they started out with an idea that was successfully explored with the help of key customers.
This idea led to the creation of the first Anybus invention (Anybus embedded), a new type of
product for industrial communication. After that, they managed to commercialize the Anybus
successfully through the exploitation process. But once HMS decided to exploit their new industry
by solely focusing on their Anybus-concept, they divested of their other businesses and started
focusing on internationalization and globalization, as well as having their own production. Their
vision was to have their Anybus products installed into all devices in the world that needed
industrial communication. And during the beginning of the 21st century, HMS created their second
Anybus invention (Anybus gateways). In time, both product families became radical innovations
that laid the foundation for who HMS are today. However, now that HMS’ market has reached
maturity, HMS is wondering how they should go about creating a third invention that in time could
become a new radical innovation, that can pave the way for the company into the future.
“In evolutionary models of organizational forms and technologies, discussions of the choice
between exploration and exploitation are framed in terms of balancing the twin processes of
variation and selection … Effective selection among shareholders forms, routines, or practices
is essential to survival, but so also is the generation of new alternative practices, particularly
in a changing environment. Because of the links among environmental turbulence,
organizational diversity, and competitive advantage, the evolutionary dominance of an
organizational practice is sensitive to the relation between the rate of exploratory variation
reflected by the practice and the rate of change in the environment.”
(March, 1991, p.72)
Most markets (environments) experience turbulence, some more and some less. Therefore, some
environmental turbulence (as mentioned in the quotation above) can be a sign that it is time to do
some exploration. However, in order to use this turbulence to HMS’ advantage, a certain level of
organizational diversity could help to balance between the two processes of exploration and
exploitation, which in turn could lead to competitive advantage.
“Many owners whose businesses are in decline have no idea. They feel that that the top
customers they have are growing and demanding more of their services. They see the market
as relatively stable. If revenue has declined for three consecutive quarters, you probably entered
the declining phase two or so years ago. Take action and start looking for ways to innovate.”
(Dempsey, 2018)
All companies have a life cycle, and their life cycle shrinks over time as they go through different
phases from startup to growth, to maturity, and to decline (Dempsey, 2018). Particularly
technology-based companies whose life cycles are related to the life cycle of their technology or
their capability to create new products and services over time. Forbes shows that most companies
who are in a phase of decline, do not know about it. The question is, how should HMS’ managers
operate their company to prolong its life cycle and survive long-term? How should they organize
their company and its processes, and within which technology domain, in order to develop their
next generation of successful products that can lead HMS to their next radical innovation?
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1.2

Research purpose

During my research process I wanted to explore how innovations were created within certain
business domains. The purpose of my research was twofold, according to the following two logics:


First, my purpose was explorative in order to create an understanding of how HMS
managed to transform their potential ideas into innovations.



Second, my purpose was to develop knowledge and understanding of the dynamics
between exploration of new ideas and exploitation of solutions, which can support HMS
in developing future innovations. This second purpose was also more normative in its
nature, as I aimed to develop models and perspectives that could guide HMS in the creation
of future solutions built for contemporary situations.

My research orientation defined the direction of my work from the very beginning. Based in my
two purposes I performed a longitudinal research study by exploring HMS’ history and presenting
models and perspectives that could guide HMS in the future. In such a longitudinal approach I put
emphasis on HMS’ history as an important source of knowledge to understand how their history
had shaped their path to success and in becoming one of the most successful innovation driven
companies in their industry. My ambition was therefore to reconstruct HMS’ history from their
inception in 1988 to their present day in order to more deeply understand the dynamics of key
actors, their key activities, and the key events that influenced HMS and led them to their current
position at the top of the communication industry. In my way of thinking, the future is not
independent of the present or the past. As such, the contemporary situation that HMS is in today
is both dynamic and complex with many possible outcomes for the future. Nevertheless, history
still shapes the contemporary situation as well as the future, because implicitly and explicitly, history
shapes the mindset of people and their different activities.
To gain insight into HMS’ past, present and future, I intended to focus on three main aspects that
would help me explore these processes more deeply: to identify 1) key actors and their 2) activities,
which have been shaped and reshaped by a series of 3) events, that influenced HMS over time.
My research purpose led me to certain methodological considerations, as well as a comprehensive
empirical orientation. It also led me to certain analytical choices, such as focusing on using a
metaphorical perspective to understand how HMS created their two Anybus innovations in the
past and what HMS can do to create innovations in the future. Both my methodological and
theoretical choices, assumptions, and considerations will be explored in the forthcoming chapters.
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2.

2.1

Research methodology

Philosophical and scientific positioning

It is important for me as a researcher to explain my philosophical and scientific position because
this position also influences my research approach. I have therefore chosen to illustrate my
philosophical and scientific position using the following “research onion” (see Figure 1), based on
Saunders et al.’s (2016) research logic.

Figure 1: Lysek’s ‘research onion’ – A modified version of the 'research onion' created by Saunders et al. (2016).

My research approach can be explained using the “research onion” in Figure 1, which is a modified
version of the “research onion” presented by Saunders et al. (2016). The main difference is that
this modified version of the “research onion” has philosophies and traditions at its core, since they
represent different beliefs that become fundamentally rooted within people once they take hold,
and lead to fundamentally different analytical perspectives. They are therefore placed at the core
of this version of the “research onion” where the researcher can start by first defining his or her
position, while Saunders et al. places these philosophies in the outer layer of their “research onion”.
There are many different philosophies in science (also known as scientific positions or traditions).
Some of them are placed on opposing sides of each other, like objectivism and positivism contra
subjectivism and interpretivism. The rest of them are found somewhere in between (Thurén, 2007).
Ontology is the branch of philosophy that is concerned with the nature of being. Thus, “[o]ntology
is the [principle] of objects and their ties. It provides criteria for distinguishing different types of objects (concrete and
abstract, existent and nonexistent, real and ideal, independent and dependent) and their ties (relations, dependencies
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and predication)” (Ontology, 2016). Epistemology, however, is the branch of philosophy that is
concerned with the nature and the scope of knowledge. It “looks at what knowledge actually is (the nature
of knowledge), where it comes from (the origins of knowledge) and whether there are boundaries to what we can
possibly know (the limits of knowledge)” (Wilson and MacLean, 2011, p.16). These scientific positions
“affects the design of the taken research approach and the choice of research methods used to carry out research, both
affecting the quality of the research” (Royer, 2013, pp.13-14). Therefore, for researchers in general, these
scientific “traditions shape what we are and how we understand the world, [and] attempt[ing] to step outside of
the process of tradition would be like trying to step outside of our own skins” (Denzin, 2000, p.195).
“Objectivism incorporates the assumptions of the natural sciences, arguing that the social
reality that we research is external to us and others (referred to as social actors). This means
that, ontologically, objectivism embraces realism, which, in its most extreme form, considers
social entities to be like physical entities of the natural world, in so far as they exist
independently of how we think of them, label them, or even of our awareness of them. Because
the interpretations and experiences of social actors do not influence the existence of the social
world, an objectivist in the most extreme form believes that there is only one true social reality
experienced by all social actors. … Subjectivism incorporates assumptions … that social
reality is made from the perceptions and consequent actions of social actors … A less extreme
version of this is social constructionism, which puts forward that reality is constructed through
social interaction in which social actors create partially shared meanings and realities.”
(Saunders et al., 2016, p.128, p.130)
As a social science researcher, I adhere to social constructionism (see Figure 1), which has its roots
in traditions such as interpretivism and hermeneutics. From an ontological position, researchers
either believe that a real world exists free and unaffected by their cognitive understanding, or it
does not. From an epistemological perspective, researchers either believe that they can acquire
objective knowledge from the world, or they cannot. For this reason, positivists argue that the real
world is separate from our cognitive understanding but that it is possible to collect objective
knowledge from the real world. Interpretivists also argue that the real world is separate from our
cognitive understanding, but that it is not possible to collect objective knowledge from the real
world. Social constructionists, on the other hand, argue that the world cannot be separated from
our cognitive understanding and that it is not possible to collect objective knowledge from the real
world (Royer, 2013). Critical realists, however, argue that while reality is external and independent,
and not directly accessible for knowledge collection, what researchers experience during knowledge
collection are sensations, which are manifestations of the things that are real in the world. Critical
realists therefore highlight how often their senses deceive them and that what researchers often see
are representations of the real world. Hermeneuticists, on the other hand, focus on the study of
cultural artefacts such as texts, stories, symbols, and images (Saunders et al., 2016).
“[T]he single most profound recognition in social and organizational study is that much of
the world with which we deal is essentially socially constructed.”
(Gioia et al., 2012, p.16)
However, even if two researchers adhere to the same scientific tradition, they may still understand
the world slightly differently, since different strands of each scientific tradition exists (Saunders et
al., 2016). For example, as a social science researcher, I adhere to social constructionism, but while
I believe that humans create social constructions of the real world based on their subjective
understanding, my definition of social constructionism leans a bit towards critical realism. As such,
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I argue that some things do not exist in the real world, and are mere social constructions, but some
things do exist in the real world. Thus, when researchers collect knowledge from the real world,
that knowledge captures what these things are, or at least what meaning people put onto these
things (constructed or not), even if that meaning is subjectively interpreted and context dependent.
I therefore argue that social reality is multiple and constructed, that people are social beings, and
through social interaction, they create social constructions as part of their interpretation and
understanding of the world. Some of these social constructions are very abstract, while others are
quite concrete. Some of them are real, and some of them are ideal. Some of them are independent
from each other, while others are quite intertwined. However, all of them are context dependent.
Two other opposing views that are interesting to mention are voluntarism and determinism.
Voluntarism (Voluntarism) is the philosophical idea that people have a free will and a freedom of
choice. That they are not controlled by faith, by the environment, or by a higher power.
Determinism (Determinism), however, argues the opposite. These two traditions are important
from an innovation science perspective because if you study innovation then you have to decide
whether you think innovation is in the hands of the people under study (voluntarism) or if
innovation is out of their control and in the hands of luck or some greater power (determinism).
My standpoint is based on voluntarism. I also argue that objectivity does not exist in social science.
Positivism, interpretivism, critical realism, and social constructionism are, however, only four out
of many different scientific traditions, which means that researchers within social sciences often
differ from each other on a fundamental level, depending on their ontological position and
epistemological perspective. They may use the same language, but their definitions may differ.
Following the “research onion” in Figure 1, I have now established social constructionism to be
my fundamental core. Thus, going from the core of the “research onion” to the outer layers, in line
with my analytical perspective, I have chosen an inductive research study as my approach, I have
chosen a qualitative method as my main choice, and I have chosen to combine case study, grounded
theory and action research as my strategy together with a longitudinal time horizon. Beside these
different scientific positions, a researcher also has his or her methodology to consider. “A
methodology is the rationale for the research approach, and the lens through which the analysis occurs” (Brookshier,
2018). A methodology therefore involves how a researcher goes about acquiring knowledge from
the world and its people, by which procedures and techniques he or she does it, and by what criteria.
For my methodology, I either adhere to a classic grounded theory approach or to a qualitative
approach substantially influenced by grounded theory. The difference is explained in section 2.2.
For a more detailed discussion regarding my philosophical and scientific, see appendix 1.
Therefore, as my research process started, I intended to use an inductive and qualitative research
approach from the perspective of key actors, their activities, and external events. And with HMS
as my case study, I aimed to perform “an in-depth longitudinal examination … [where the] longitudinal
examination [could] provide a systematic way of observing the events, collecting data, analysing information, and
reporting the results over a long period of time” (Zainal, 2007, p.2). I chose to reconstruct HMS’ history
because you need to know where you have been, in order to understand, where and why you are
where you are, before you can set a course for where you want to be in the future (Cederblad,
2017). For this reason, I divided my study of HMS into three parts: past, present, and future.
In conclusion, ontology defines how we understand the world, epistemology defines how we
understand knowledge, and methodology defines how we go about acquiring knowledge about the
world in a scientific manner so that our work will be considered as science by others.
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2.2

Grounded theory

“[G]rounded theory can be used in a ‘pure’ way. This means
that the methodology user follows each step or phase in the
suggested order. Grounded theory can also be used in a more
flexible form. This means that parts of the methodology are
abandoned or replaced by other methodology. We have recently
noticed that several PhD students doing qualitative analysis in
their theses claim that their research method is “inspired by”
grounded theory. What does the word inspired mean? Why use
inspired at all? Are there problems in adopting the methodology
depending on some less developed parts in the methodology or is
it just a way to hide a weak understanding?”

“Many people claim to be using a
grounded theory approach in their
analysis, but fully developed applications
of the approach are relatively rare.
Grounded theory requires a painstaking,
line-by-line reading of qualitative data
where each statement is systematically
compared and contrasted. Most people
who claim to use a grounded theory
approach do not analyze the data at this
level of detail.”

(Cronholm, 2002, p.1)

(Guest et al., 2012, p.28)

Classic grounded theory (CGT) is a methodology that goes through some very specific steps. These
steps, including constant comparison (Glaser, 1965) and memoing (Glaser, 2014), have to be
followed in order to call your applied methodology for classic grounded theory. Any deviations
from these steps will result in something else which is not classic grounded theory (Holton and
Walsh, 2017; Glaser, 1978; Glaser and Strauss, 1967). Thus, when I use a qualitative approach that
does not follow the tenets of classic grounded theory, then I call it substantially “influenced by
grounded theory”. During my research I have therefore either followed the tenets of classic
grounded theory (CGT) as described in Table 2, or a qualitative approach that was substantially
influenced by grounded theory (IGT). The reason why I sometimes use a qualitative approach that
is substantially influenced by grounded theory (IGT) is because classic grounded theory (CGT) is
not suitable for all types of research. For example, classic grounded theory (CGT) focuses on the
main concern of the people under study, but if you want to research something that is the main
concern of the researcher, like innovation, then maybe classic grounded theory (CGT) is not your
methodology. I say maybe because it still might be, if the main concern of the people under study
happens to be innovation or if the core variable/category happens to be related to innovation.

Substantive
coding

Open
coding

Selective
coding

Theoretical
coding

Constant comparison and memoing is
performed in parallel with all the
different coding steps.

Types of coding

Description

Purpose

Capturing what is going on.
Conceptualizing what is
happening in the data until
a core variable/category
emerges.

To identify incidents in the
data that appear to indicate
one or more concepts or
categories.

Coding around the core
variable/category.

To identify properties and
dimensions of the core
variable/category.

Coding to model the
relationships between and
among the concepts and
categories of the core
variable/category.

To shape and integrate the
theory.

Table 2: The tenets of classic grounded theory (from Holton and Walsh, 2017, p.87).

Other versions of grounded theory are for example the Corbin and Strauss version (see Figure 89).
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2.2.1

Qualitative approach substantially influenced by grounded theory

Qualitative research that is “inspired by” grounded theory, is sometimes also referred to as “multigrounded theory” (MGT) (Goldkuhl and Cronholm, 2003). It is based on grounded theory, but it
also challenges some of the corner stones of grounded theory. Multi-grounded theory was first
presented as a theoretical framework, and not as a methodology. For that reason, multi-grounded
theory lacks the step-by-step details normally found in a methodology. In this dissertation,
however, I call it a qualitative approach substantially influenced by grounded theory (IGT).
Table 3 also points out some of the main differences between the classic grounded theory (CGT)
approach and the qualitative approach substantially influenced by grounded theory (IGT).
Classic grounded
theory (CGT)

Qualitative approach substantially
influenced by grounded theory (IGT)

Focuses on the
main concern of the
people under study.

Can focus on the main concern of the
people under study, but often focuses on
the main concern of the researcher.

If the researcher has his or her own main
concern, then he or she may choose to
focus his or her questions on that main
concern, which deviates from CGT.

Focuses on social
and psychological
processes that
people engage in.

Does not have any specific area of focus
and can focus on everything from people
behavior to organizational needs and
other kind of problems.

Organizations consist of people, and CGT
can therefore be used wherever people
are involved, but CGT still focuses on the
individuals and not meso or macro levels.

Focuses on
conceptualization.

Turns categories into abstract concepts,
but not only by giving them abstract
names, but by abstract writing and
transcending beyond description.

IGT usually does not remove personal
details such as quotations but includes
them instead and more often than not
uses full and think descriptions.

Focuses on
memoing during
the whole
methodology.

Uses memoing in order to document
what relationships occur between
categories memoing is not performed to
the same extent as for CGT.

Memoing is a key procedure for CGT.
Without memoing, theoretical coding
cannot be performed. CGT requires both
memoing and constant comparison.

Focuses on a core
variable/category
and theoretical
coding at the end.

IGT can but does not necessarily focus on
a core variable/category. Often it results
in several categories and the relationship
between them is not necessarily central.

CGT requires theoretical coding because
it focuses on specifying as many of the
different social or psychological
relationships between all categories.

Description

Table 3: The difference between classic grounded theory and qualitative research substantially influenced by grounded theory.

Classic grounded theory (CGT) mainly focuses on explaining how a certain concern or problem is
managed, processed, and resolved. It also mainly focuses on people, on how people interact with
each other within a specific group or a work profession, on how people behave or react during
different situations, as well as on how people feel, think, and reason. A qualitative approach that is
substantially influenced by grounded theory (IGT) can keep true to many if not most of these
tenets from classic grounded theory. However, it can also move to areas where classic grounded
theory usually does not go, for example to the study of objects (organizations) rather than people.
Classic grounded theory is not aimless, however, even if the researcher focuses on the main concern
of the people under study rather than his or her own concern. You can still aim classic grounded
theory in a certain direction by selecting a group of people to study. If you select nurses, then you
can be sure that they will talk about something related to nursing, and if you select company
employees then they will talk about the company and the work they do at the company. This is
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how you aim classic grounded theory to move in a certain direction. For more information about
similarities and differences between classic grounded theory and the qualitative approach
substantially influenced by grounded theory, see appendix 1 and the two sub-sections “Learning
classic grounded theory” and “Qualitative research substantially influenced by grounded theory”.
Both classic grounded theory and the qualitative approach substantially influenced by grounded
theory have certain similarities with a third method, namely thematic analysis. But there are certain
differences between them as well. Thematic analysis focuses much more on planning and
structuring the interview questions in order to acquire the information that the researcher is
interested in, and then performing “segment coding” based on a structured data collection process,
something that classic grounded theory does not do. Thematic analysis also performs “content
coding” that has many similarities to “substantive coding” in classic grounded theory, but the
difference is that thematic analysis applies much more forcing in their coding process because the
method focuses on the main concern of the researcher rather than on the main concern of the
people under study. Classic grounded theory also applies theoretical coding families on their
memos and concepts, while thematic analysis focuses on building a descriptive codebook. And
while classic grounded theory only focuses on discovering social or psychological processes that
people engage in, the qualitative approach substantially influenced by grounded theory as well as
thematic analysis are both usually used to study organizations and to capture other phenomena.
For more information about similarities and differences between classic grounded theory, the
qualitative approach substantially influenced by grounded theory, and thematic analysis, see
appendix 1 and the sub-section “Learning thematic analysis”.

2.2.2

The quality of a grounded theory study
“Fit is another word for validity. Does the concept adequately express the pattern in the data
which it purports to conceptualize? Fit is continually sharpened by constant comparisons.
Workability means do the concepts and the way they are related into hypotheses sufficiently
account for how the main concern of participants in a substantive area is continual resolved.
Relevance makes the research important, because it deals with the main concerns of the
participants involved. To study something that interests no one really or just a few academics
or funders is probably to focus on non-relevance or even trivia for the participants. Relevance,
like good concepts, evoke instant grab. Modifiability is very significant. The theory is not being
verified as in verification studies, and thus never right or wrong. … [I]t just gets modified by
new data to compare it to. … New data never provides a disproof, just an analytic challenge.”
(Glaser, 1998, pp.18-19)

When it comes to the quality of a grounded theory study, classic or substantially influenced, it is
based on four criteria: fit, workability, relevance, and modifiability.
“[I]f two people come up with the same number of codes for the same text, they may
conceptually lump and split the information differently if they each have detailed knowledge
about different topics.”
(Guest et al., 2012, p.74)
These four criteria (fit, workability, relevance, and modifiability) are the ones I adhere to in my
qualitative studies, but that does not mean that people do not interpret the world in different ways,
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which is equally true for how researchers interpret their research findings. But despite of that,
people are not completely different from each other. And even if different authors may interpret
some informant terms and passages differently, it can be managed in different ways. One way to
manage this is to engage in mutual discussions to develop a comparable understanding, for the
purpose of arriving at consensual interpretations. Another is to view different interpretations as
partly separate and partly overlapping perspectives that both contain differences and similarities,
which together try to capture the complexity human understanding. My goal is therefore to try to
capture different perspectives and try to find out how they can be made to co-exist.
Consensus regarding how different researchers interpret the same informant terms and passages
can also be managed through conceptualization, which is of key importance to classic grounded
theory. When concepts are written in an abstract form, they are able to capture different
researchers’ interpretations better. Then it does not matter if I named my concept for “afinitizing”
and someone else named their concept for “belongingness”. It is still fairly easy to see that they are
one and the same from a well-written abstract concept definition.
Research quality from my analytical perspective therefore depends on empirical closeness to the
people under study. To base my research on trust and having an open mind. Only then am I able
to capture people’s different perspectives on different phenomena. Research quality can also be
related to three other criteria: authenticity, plausibility, and criticality. Authenticity is about showing
that I have grasped the everyday experiences of the people under study. I would thus argue that
my closeness to the people under study fulfills this criterion. Plausibility is about telling a story that
makes sense and by being transparent with my methodology. I would argue that other researchers
will have to answer whether my story makes sense to them, but when it comes to being transparent
with my methodology then I would argue that section 2.1 and 2.2 fulfills that criterion. Criticality
is about being able to question taken-for-granted assumptions. The conventional wisdom in the
literature as well as in the industry that I studied, is that diversification should be avoided. This is
what I have come to question, seeing how diversification has often led HMS to innovation.
In order for other researchers to trust that the people under study provided me trustworthy
information, I can either turn to saturation or to the extensive empirical data that I collected. For
saturation, however, you do not reach saturation by collecting certain information from only one
source. That specific information needs to be repeated over and over again for saturation to occur.
Finally, when it comes to trustworthiness, then it is related to how my research was conducted and
in seeing that my research findings, my models, also exist in other substantive areas beyond where
they were discovered. Thus, when I see that my discovered perspectives are transcending, that too
increases the trustworthiness of my research. For example, when I saw that collective inclusioning
existed in other places beyond HMS, I felt confident that I could trust in this perspective.
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2.2.3

Data collection during grounded theory

Since HMS Networks AB was my principal case study, my first three journal articles focused on
HMS. And since I started out by reconstructing HMS’ history for my first article, from the
perspective of key actors, their key activities and external events, the number of documents that I
collected and analyzed for this study was larger compared to the other four articles that I wrote
later on. A summary table over my empirical data can be seen in Table 4.
Besides HMS, the two companies Axis Communications AB and Sectra AB were later also added
to my study in order to explore how Axis and Sectra balanced between the process of exploration
and the process of exploitation from their perspective. These three companies have several things
in common. They are all Swedish technology companies. They were all founded (more or less) at
the same time. They all used digitalization to their advantage when analog technologies were still
dominating, and they all use communication as an important factor for their business. HMS was,
however, the company that was studied the most during this research process, but the two
companies Axis and Sectra were valuable complements to the study of organizational needs as well
as how to balance between diversification (the process of exploration) and focus (the process of
exploitation). Thus, all three companies were valuable to understand this phenomenon.
Table 4 is a data collection summary for all my five articles and the kappa.
Article

Interviews

Analyzed
documents

Workshops

Workshop
participants

Type of article
or document

1

47

1,024

N/a

N/a

Journal 2016

2

16

N/a

N/a

N/a

Journal 2016

3

45

N/a

4

34

Journal 2019

4

34

350

N/a

N/a

Journal 2019

5

30

140

N/a

N/a

Proc. 2019

Kappa

13

N/a

6

57

Dissertation

∑

185

1,514

10

91

Table 4: Summary: interviews, analyzed documents, workshops, workshop participants, and type of article or document.

This dissertation (the kappa) also includes data from many additional interviews as well as other
historical documents that were not included in the five articles. The dissertation intertwines the
results from each of the five articles, but it also complements the dissertation with additional
concepts and additional discussions. For that reason, the dissertation accumulates much of the
additional data that I did not find room for in the five articles. However, they could still be used in
the dissertation to strengthen certain arguments. They are often presented as quotations, and they
are usually of a slightly different topic and thus could not be included in any of the five articles.
The additional data were therefore used as complementary materials for this dissertation.
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2.3

Unit of analysis

Deciding how you want to analyze your data and defining your unit of analysis is an important step
in the research process. The unit of analysis is the major entity that is being studied. It represents
the “what” or “who” that is being studied. In social science, typical units of analysis can be
individuals, groups, geographical units, social organizations, or even social artifacts. Fagerberg
(2013) defined three levels of analysis for studying organizations, especially regarding innovation:
the micro level (the making of innovations), the meso level (innovation systems1), and the macro
level (the impact of innovation on social and economic change).
I define my unit of analysis in the following way: I study innovation processes within industrial
businesses operating on an open and global market, focusing on business-to-business (B2B). I
study technological innovations, involving people (individuals, actors), their experiences, their
needs, and their expectations, stretching over a certain (longer) period of time.
Innovation can also be seen from two perspectives: as an output or as a process. Which one it is
depends on how you look at it. Within this dissertation, I look at innovation as both a process
(when it involves different activities that span over a certain period of time) and an output (when
it results in a problem-solving solution2). This is further discussed in section 3.2.6.
The results that I present come from the study of groups involving several to many individuals. I
also discuss the company very often as if the company was a unit on its own. However, the
comparisons that I make are mostly on an individual level. When I started my research process, I
thought that it was HMS as a company that I studied. Some of my narratives in this dissertation,
as well as in my five articles, may still reflect that. However, ever since I started studying psychology,
I came to realize that companies and groups consist of individuals, and that innovations are not
created by companies. They are created by the people within those companies because these people
put effort into creating innovations. After all, my research focused on studying innovation from
the perspective of key actors, their activities, and the external events that affected their decisions.

1

The term system is frequently used in this dissertation. However, it is not a central concept for this dissertation. Just
a term that is used to describe something that has a set of things working together as parts of a complex mechanism
or as parts of an interconnecting network. Innovation literature-related system terms are for example: social system,
open system or ecosystem. HMS context-related system terms are for example: fieldbus system, control system,
communication system, network system or Ethernet system, which often refer to industrial protocols.
2 The term solution is also frequently used in this dissertation. It too, is not a central concept for this dissertation. Just
a term that is used to describe something that is able to solve a certain problem or situation. Sometimes it refers to a
product or service, but often to a more complex combination of the two. HMS context-related solution terms are for
example: custom solutions, standard solution, communication solution, connectivity solution, modular solution,
software solution, hardware solution, or Anybus solution.

13

2.4

Contribution to innovation science

People sometimes say that there’s “nothing new under the sun” (Largey and Timmins, 2005).
However, from a social constructionist’s perspective, it depends on how you look at the world.
After all, as time goes on, our lives change, and so do people. Children look upon the world
differently than their parents, and new social constructions are continuously created. The models
that I created during my research process, present different perspectives on innovation. If broken
down into their different parts, it could be argued that those parts by themselves are not new.
However, how those parts are constructed into their specific models and what those models
represent, are simply new perspectives discovered within a specific business context. Thus, how
those parts are linked together and how they relate to each other is how my models differ from
other perspectives. That is the newness which they represent compared to other models. In other
words, while they may use similar “ingredients” the output of these new “recipes” is different.
Research is about creating knowledge. During my research I have studied innovation processes
and created new knowledge on how such processes occur. Whether this becomes a contribution
to science, and whether it has an impact on the scientific community, I cannot say. That answer
depends on how many other researchers will reference to my work in the future. I would argue,
however, that I have contributed to the body of knowledge related to innovation science through
my discussions regarding the two processes of exploration and exploitation and the dynamics of
innovation. But also, through my discussions regarding how companies (seen as organisms)
struggle together within their (sometimes turbulent) environment, and how they create not only
innovations, but also more value together than what each of them is capable of alone.
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2.5
2.5.1

My role as a researcher
Reflections on my research role
“The fact that we try to stay so close to the informants’ experience has its downsides. A major
one is the risk of ‘going native,’ namely, being too close and essentially adopting the informant’s
view, thus losing the higher-level perspective necessary for informed theorizing. For that reason,
we always have one member of the collaborative team adopt an outsider perspective—a devil’s
advocate, really, whose role it is to critique interpretations that might look a little too gullible.”
(Gioia et al., 2012, p.19)

Occasionally, I too felt that I was too close to HMS’ managers and employees (the people under
study, as I often called them). It happens. I have therefore tried to find a balance between being an
insider and being an outsider. I noticed myself that when engaging too much with HMS’ managers
or employees, I started to think more and more like them. I was affected by their perspective on
things. At these situations, I realized that I had the role of an insider. Especially during the data
collection process. After all, I was part of the reality that I was researching.
Being close to the people under study, has its downsides. Cunliffe and Karunanayake therefore
suggested four guiding considerations related to having a close relationship with the people under
study, and they are the following (Cunliffe and Karunanayake, 2013):








Insiderness-Outsiderness: It is about whether the researcher is indigenous to the
community being studied, if the research has an ongoing role in the research site or work
primarily outside the site, if the people under study consider perceive the researcher as
“one-of-us”, and if the researcher feels at home in the research site?
Sameness-Difference: It is about whether the researcher is similar to the people under
study in terms of gender, race, ethnicity, religion, culture, language, meanings, values,
identity, symbolically, etc.?
Engagement-Distance: It is about whether the researcher is engaged in the activities of
the people under study, to what degree the researcher is emotionally involved, what role
the researcher has in generating knowledge, and if any elements of the research have been
created between the researcher and the people under study?
Political activism-Active neutrality: It is about whether the researcher is involved in
the agendas of the people under study, if the researcher intervenes or has an active role in
the struggles of the people under study, and if the researcher is oriented toward social or
organizational change or political action?

I will therefore start by discussing the topic of insiderness-outsiderness. Thus, when a researcher
is seen as an outsider then he or she mainly focuses on developing general knowledge, but if the
researcher is seen as an insider then he or she mainly focuses on developing practical knowledge
(Cunliffe and Karunanayake, 2013). My main focus, however, has been to achieve both.
“The positioning of the researcher as an ‘insider’ or ‘outsider’ in relation to the research process
and participants in a research study is a fundamental issue in qualitative social research.
During every research journey, the production of ethical and credible research is dependent on
researchers ensuring that they reflect on, and are transparent about, the methodological issues
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and challenges they face, which includes how their positionality and background might shape
the generation and interpretation of data.”
(Savvides et al., 2014, p.412)
While performing grounded theory, my objective was to capture what was going on in my data.
This grounded theory objective required me to be close to the people under study. Discussing
emerging issues with the people under study. By making sure such issues were reoccurring rather
than being single incidents, assured me that they both fit and worked for my research topic.
However, during the data analysis process, when I was not collecting data at HMS, I performed
my coding and the interpretation of my results, for all my articles, at Halmstad University. And if
not there, at some other place away from HMS. When I was not collecting data, I wanted to keep
a distance to HMS to balance the issue of being an insider and an outsider. Working at Halmstad
University also allowed me to reflect and talk to other research colleagues, which helped me see
things differently. Nevertheless, as an empirical researcher, I was still dependent on the closeness
to my empirical data and on my interaction with HMS’ employees. This closeness also allowed me
to collect empirical data of a deeper richness, which is vital for this type of research.
Thus, the advantages that I had as an insider were that I was not seen as a stranger to HMS’
managers and employees, I could explore my topics more deeply, I knew HMS’ culture and
language (jargon), it was easier to gain acceptance, trust and cooperation, I was allowed to talk to
most people without asking, I did not have to learn the field beforehand, and I could involve myself
fully with the people under study and their activities. The disadvantage that I had as an insider were
that I could happen to be biased towards certain interpretations or findings without knowing about
it, that I might favorize certain people that I knew and was more comfortable with, and that I could
experience certain role conflicts, which I actually did and had to manage. The issue of being an
insider or an outsider is therefore important to reflect upon when you are an inductive and
qualitative researcher. This issue is also related to your own identity as a researcher. What did I see
myself as? As an insider or as an outsider? From the perspective of the work I was doing, I saw
myself as an outsider. I was no longer a software developer during my research process. My new
role defined me as something else in my own mind. HMS’ employees also talked to me more
openly, something they would not have done if I had been just their colleague. At the same time, I
felt at home at HMS, and I walked among HMS’ employees like I was “one of them”. But how did
that affect my research? When I studied collective inclusioning, did I find the topic more important
because I felt the same way about the topic as the people I interviewed? Did I only look at the
positive aspects of collective inclusioning and miss out on the negative ones? I know today,
however, that while collective inclusioning has a positive aspect to it, it is also this positive aspect
that actually makes collective inclusioning what it is. Negative aspects are also more complicated
to manage as an insider and require more time and more preparation and diplomacy. On the
positive side, I seldom shared the same experience as the people under study, since they had gone
through an exciting innovation journey that I had not. The risk of influencing what they had
experienced through my own experience was therefore not so high in this case. For this reason, I
did feel like an outsider. Thus, “being an insider is not without its potential problems … [when it] result[s] in
role confusion when the researcher responds to the participants or analyses the data from a perspective other than that
of [the] researcher” (Corbin Dwyer and Buckle, 2009, p.58). However, the benefit is acceptance.
Therefore, comparing back and forth the pros and cons of either being an insider or an outsider
made me wonder if I could be just one but not the other. Or could there be a space between?
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“There are complexities inherent in occupying the space between. Perhaps, as researchers we
can only ever occupy the space between. We may be closer to the insider position or closer to
the outsider position, but because our perspective is shaped by our position as a researcher …,
we cannot fully occupy one or the other of those positions.”
(Corbin Dwyer and Buckle, 2009, p.61)
Thus, while doing research at HMS I sometimes felt like an outsider and sometimes like an insider.
I finally concluded that I was neither of them, but something in between.
When it comes to the topic of sameness-difference, I would argue that I have many similarities
with the people under study. Our difference was minimal. When it comes to the topic of
engagement-distance, I would argue that I performed my research during 80% of my time, and
during the remaining 20% of my time I worked on innovation-related topics for HMS, and I
performed workshops with HMS' employees. But other than that, I was not involved in their daily
activities other as an observer during my research process. But since I had worked as an engineer
at HMS for almost two years prior to my work as a researcher, I was already familiar with their
culture, practices, and discourses. However, by doing part of my research away from HMS, I was
also able to create a certain physical and psychological distance to HMS, that allowed me to gain
some perspective on my data and how I interpreted its meaning. When it comes to the topic of
political activism-active neutrality, I would argue that I was not involved in the agendas of HMS’
managers or HMS’ employees. This topic is also further discussed under section 2.5.3.

2.5.2

Reflections on my research ethics
“This is genuine ‘research as engagement’ … it also is ‘engaging research’—especially for the
informants. We have been surprised in the past—to the point where we are no longer
surprised—at how willing informants are to reveal what we might have considered to be
proprietary information. As one key informant said [to us once], ‘I’ll tell you anything you
want to know, so long as you don’t embarrass me.’”
(Gioia et al., 2012, p.19)

The people you engage with during a research study often find a certain comfort in talking to you
as a researcher. They often even feel that they can disclose sensitive information to you for a variety
of reasons. Sometimes because they feel you should know about it, sometimes because they feel
that someone should know about it, and sometimes just because they have a need to share. At
times, this information can be very sensitive. A researcher therefore has the obligation to protect
the integrity of the people under study. Diplomacy, discretion, transparency as well as anonymity
when desired, are important cornerstones during inductive qualitative studies. Not to mention
trust, which is a key cornerstone when performing research so close to people within an
organization. I have therefore always tried to create concepts based on data from several sources
(from multiple individuals). Doing so strengthens the trustworthiness of my research, but my main
objective was to protect people and not to harm anyone by putting them under the spotlight.
All research has ethical requirements. A researcher has to make sure that the rights of the people
under study are not infringed by the researcher’s actions, or by the research itself (Forskningsetiska
principer, 2002).
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According to Langemar (2008), there exist different type of ethical requirements that a researcher
needs to adhere to (Forskningsetiska principer). The information requirement relates to including
information about what it means for the individual to participate in the study. This information
should always be given in advance. Of particular importance is providing such information that
may affect the individuals interest in participating in the study. The consent requirement relates to
receiving a consent for freely participating in the study. Such participation should be voluntary,
both actually and formally. In order for participation to be voluntary, full information needs to be
provided regarding what participation will entail (Langemar, 2008). During my interviews, I always
explained in general terms what research I was going to do. That my research was going to be about
innovation. However, not everything could be explained, because when performing classic
grounded theory, the main topic of the research is first known once the core variable/category
emerges. In the beginning, I simply did not yet know what would emerge from the data. Thus, as
my interviews started, I could only explain in general terms what I planned to do.
The individual protection requirements regard the individual and they are divided into four main
requirements related to information, consent, confidentiality and utilization. The confidentiality
requirement relates to treating all materials that are confidential or sensitive accordingly, as is
expected of the researcher. This means that the researcher cannot disclose information that can be
used to identify participants against their will (Langemar, 2008).
In some cases, however, HMS’ people were not included in the research. The data was analyzed,
and the research topic was discussed without including any names of HMS’ people in the study. In
other cases when quotations were used, I always showed the quotation to the person who I had
interviewed, I explained what I needed the quotation for, and I asked for written permission
(usually via e-mail) to use the quotation. Even if the quotation was used without the person’s name
attached to it, and the person was kept anonymous, I still always asked for permission to use the
quotation. We also sometimes modified the quotation in order to make sure that others would not
be able to identify the individual by how the text was written or by its arguments.
As mentioned earlier, one method of mine of protecting HMS’ employees, was to make sure that
certain statements did not come from just one person but from multiple individuals. The people
under study therefore trusted in my integrity, and they often spoke to me openly. Some of them
told me things that were off the record and asked me to keep it confidential.
As a researcher, I also had to be honest in my own assessment and interpretation of the empirical
information that I collected. Therefore, I always asked myself, “Is this really what my data is telling
me, or have I accidentally forced my own preconceptions onto these findings, which actually do
not exist in the data before me?”. I am aware that I have certain preconceptions about the world.
Therefore, while I try my best to make sure that my interpretations mirror what the data is saying,
I am still aware that my interpretations are subjective. However, they still represent a perspective.
Another concern is that when you get this close to an organization, you get privileged to a lot of
information, some of which can be very sensitive. Sensitive topics emerge on their own as part of
the empirical data collection process, intentionally or unintentionally. But does that mean that it is
ethically correct to disclose everything that you discover as a researcher? This problem is something
that all professionals are familiar with, who deal with people and sensitive information, which also
includes social science researchers. “In certain careers, silence is truly golden” (Slayter, 2017). And even
if the researcher makes certain interpretations and reaches certain scientific conclusions, it does
not mean that everything can be disclosed if in so doing you could end up hurting the people under
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study or the company. You have to carefully think through your research findings and conclusions,
before you decide whether they are appropriate to disclose or not. In some cases, they may not be,
unless proper steps are taken to protect the company and its people.
The utilization requirement relates to the material that is collected for research, and that it may only
be used for research purposes, and not for example for teaching or commercial purposes, unless
otherwise agreed upon with the participants. This is a bit tricky because most researchers in Sweden
also teach, where research and teaching go hand in hand. However, how this can be managed is by
not using interview data or quotations during teaching, and only use the concepts that were created
during the research during teaching. That way, no sensitive information would thus be disclosed. I
have for example used “collective inclusioning” (Lysek, 2016) as a model during my own teaching.

2.5.3

Politics and power plays
“Psychological research shows that the powerful and the powerless see the world in very different
ways. … Power [however] comes in many flavors: wealth, social status and influence over
others, just to name a few. Scientifically speaking, power is defined as asymmetric control over
valued resources in a social relationship, says Adam Galinsky, PhD, a social psychologist
who studies power at Columbia Business School. ‘When I have all the resources I need, I’m
not dependent on others, therefore they don’t have power over me. But if I have resources other
people want, then I have power over them,’ he explains. … Power dynamics are present in
nearly every human social interaction—between workers and managers, parents and children,
romantic partners and friends.”
(Weir, 2017)

According to Mintzberg (Mintzberg, 1985, Mintzberg, 1983a), organizational politics reflect “actions
beyond the parameters of accepted organizational behavior. These behaviors are designed to promote self-interest and
may even be at the expense of organizational goals” (Witt et al., 2000, p.342). However, it is still a wellknown fact that political behavior is an inevitable part of organizational life (Witt et al., 2000).
Therefore, as argued in a Harvard Business Review article, “personalities and politics play a significant if
not an overriding role” (Zaleznik, 1970) in business, which makes decision-making a non-rational and
personal process. They also argue that “[w]hatever else organizations may be (problem-solving instruments,
sociotechnical systems, reward systems, and so on), they are political structures. This means that organizations operate
by distributing authority and setting a stage for the exercise of power. It is no wonder, therefore, that individuals who
are highly motivated to secure and use power find a familiar and hospitable environment in business. At the same
time, executives are reluctant to acknowledge the place of power both in individual motivation and in organizational
relationships. Somehow, power and politics are dirty words. And in linking these words to the play of personalities
in organizations, some managers withdraw into the safety of organizational logics” (Zaleznik, 1970).
However, “[c]onfronting people directly about any hidden motives [such as politics and power plays] is unlikely to
be effective” (Uzzi, 2017). Thus, while I am aware that politics and power plays most likely exist in all
organizations, even within HMS, I have not focused my research on them, not even from an
innovation perspective. Mainly because it is a sensitive matter and because I did not want to
implicate myself in such conflicts in this dissertation. Thus, I chose not to engage in such games.

19

3.

Framework of references

In this chapter I intend to explore and present the main body of literature that is relevant for my
research and for the collective analysis of my research findings presented in the enclosed five
publications. My intention is to present the main ideas underlying the concept of innovation and
my use of metaphors in the analysis of HMS’ history, contemporary and future innovations, and
the struggle between exploration and exploitation of ideas in order to make innovation happen.

3.1

Introduction to innovation
“The concept [of innovation] was pejorative. It owes its existence to a metaphorical use of a
Greek term (καινοτομία) whose meaning was ‘making new cuttings’. … In the political
writings on change and stability of constitutions, innovation came to mean introducing change
into the established order … [which] was forbidden. … Such representation of innovation
remained for centuries. … It [was] through politics and religion … that the concept of
innovation entered common discourse. This occurred slowly from the 1400s onward and
reached a climax in the 1630s in England.”
(Godin, 2011, pp.6-8)

Innovation as a concept originates from the times of Greek and Roman antiquity. At that time,
novelty was only accepted within science and fields like the arts. Thus, “innovation has not always been
highly valued. For over 2,500 years innovation was essentially seen as negative [in Europe]. The innovator was a
heretic, a revolutionary, a cheater” (Godin, 2011, p.5). But from a social constructionist’ perspective, the
world has always been constantly changing, especially since “new” perspectives have been created
by people throughout the history of our species. However, in the beginning, innovation meant
creating something “new”, but “new” things were not considered very different from “old” things.
In other words, “new” things where simply just incremental improvements (Godin, 2011).
“During the Renaissance, the concept of innovation shared a place with heresy in religious
discourses, particularly after the Reformation. … In the seventeenth and eighteenth centuries,
everyone was accused of innovating and everyone denied he was innovating. Against
accusations of innovation, people reply to the accuser: ‘YOU are the innovator’. … Then the
concept came to be equated with political revolutions and revolutionaries … [for example,
during the] French revolution. … Next, it would be social reformers turn to be accused of
being innovators. In 1858, William Lucas Sargant published a study against those ‘infected
with socialist doctrines’ or ‘social innovators’ as he called them—the French St. Simon,
Fourier and Proudhon, and the political economists including Adam Smith … [Thus, t]he
loading of innovation with pejorative meaning was sufficiently dominant for the concept not to
be used for many centuries, except in the hands of critics or those who wanted to deny that
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they innovated. … Gradually, innovation gained new meanings. Innovation came to be used
positively to talk about novelty of any kind and its ‘productive’ effects, rather than about
changes in established customs. To this end, one more pejorative connotation had to be
abandoned: that of novelty. [Later, i]nnovation [also] came to refer to ‘inventing’ (in the sense
of ‘creativity’) something new. However, this [was] not enough to characterize innovation—
and distinguish it from invention. Innovation also carried the idea of ‘introducing’ a ‘useful’
thing to the world.”
(Godin, 2011, pp.8-12)
Thus, while radical innovations have always existed, our understanding of innovations has shifted.
In the beginning, innovation was understood as something incremental. It wasn’t until the
Renaissance that the “new” started to be more radical in nature, and because of that, “authorities
were prone to controlling and limiting innovation. It was only in the mid-nineteenth century and above all in the
twentieth century that the representations of innovation changed” (Godin, 2011, p.5). Therefore, while
“innovation was something forbidden in the past, it is now a matter of pride” (Godin, 2011, pp.5-6).
However, innovation did not become a matter of pride overnight. It took time to reach that point.
Thus, it was not until the early 1940’s that Joseph Alois Schumpeter argued that economic growth
was not just a matter of increasing the quantity of what was already being produced, as stated by
neoclassical economics. Schumpeter emphasis on the entrepreneur as an innovation catalyst, by
distinguishing the invention from the entrepreneur’s innovation. Thus, he argued that innovation
also required to create economic growth (Schumpeter, 1942). Neoclassical economics viewed
innovation as an external factor and therefore could be omitted, while Schumpeter argued that
innovation was an internal factor and central to understanding economic growth (Beinhocker,
2006). Schumpeter insisted that for growth to occur, there had to be “a source of energy within the
economic system which would of itself disrupt any equilibrium that might be attained” (Shionoya and Perlman,
1994, p.42). For Schumpeter, this source of energy was the entrepreneur, and “technological progress
occurred in a random stream of discoveries. The commercialization of new technologies, however, faced numerous
barriers, ranging from the need for financing to the intransigence of old habits and mind-sets” (Beinhocker, 2006,
p.40). Therefore, from Schumpeter’s perspective, economic growth was not something that came
in a steady stream but in gales of creative destruction (Beinhocker, 2006). Due to his insights,
Schumpeter managed to put forth the first perspectives on radical innovation (Todd, 2011).
“[D]iscussions of the choice between exploration and exploitation emphasize the role of targets
or aspiration levels in regulating allocations to search (Cyert and March 1963). The usual
assumption is that search is inhibited if the most preferred alternative is above (but in the
neighborhood of) the target. On the other hand, search is stimulated if the most preferred
known alternative is below the target.”
(March, 1991, p.72)
In 1963, when Richard Michael Cyert and James Gardner March studied decision-making processes
to understand the behavior of organizations, they argued that organizations apply problem-based
search activities based on rough expectations in order to solve acute problems. They also argued
that such “[s]earch activit[ies are] not viewed as simply another use of internal resources. In general, these studies
suggest that there are several stages to motivated search activit[ies] on the part of an organization. If a problem area
is recognized, there is ordinarily a search for possible alternatives” (Cyert and March, 1963, p.95). Thus, Cyert
and March explained how and when organizations search for information or new alternatives to
problems and how they process that information once a satisfying solution is found.
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Such discussions led in time to the insight that one of the main concern of organizations is “the
relation between the exploration of new possibilities and the exploitation of old certainties” (March, 1991, p.71).
Therefore, managing an organization’s need for both money making and for surviving is often
complicated. On the one hand, an organization needs to make money, and thus has to focus on
exploitation, but on the other hand it also needs to look towards its future and towards innovation,
and has to focus on exploration (March, 1991). Thus, it is easy to say that an organization needs to
create innovation when the organization has other needs to fulfill as well. The difference between
exploration and exploitation is that “[e]xploration includes things captured by terms such as search, variation,
risk taking, experimentation, play, flexibility, discovery, innovation[, while e]xploitation includes such things as
refinement, choice, production, efficiency, selection, implementation, execution” (March, 1991, p.71).
Organizations that only focus on exploration will most likely suffer the cost of experimentation
without gaining any of its economic benefits, while organizations that only focus on exploitation
will most likely see benefits in the short-term, but they will also likely find themselves trapped in
the past and suffer the consequence of decline in the long-term. Thus, “the trade-off between exploration
and exploitation in mutual learning involves conflicts between short-run and long-run concern” (March, 1991,
p.74). Nevertheless, finding a balance between both processes is the key to survival.
Another perspective related to the struggle between exploration and exploitation can be related to
how managers need to make sure their organizations are simultaneously ‘tight’ in executing and
‘loose’ in adapting, in order to manage radical change and continue to be innovative (Peters and
Waterman Jr., 1982). Other researchers have also used similar arguments. “Collins and Porras noted
the importance of both ‘control’ and ‘creativity’ …, Dick Foster and Sarah Kaplan describe the need to balance
‘operating’ and ‘innovating’ …, and Michael Tushman and Charles O’Reilly paint their vision of ‘ambidextrous’
organizations that can do both” (Beinhocker, 2006, pp.355-356).
Thus, just like innovation “owes its existence to a metaphorical use of a Greek term (καινοτομία)” (Godin,
2011, p.5), I find value in viewing innovation from a metaphorical perspective. I also view
innovation from Schumpeter’s perspective as a force of creative destruction, as well as from
March’s perspective, as a struggle to find a balance between exploration and exploitation.
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3.2

Exploring innovation
“Compared to returns from exploitation, returns from exploration are systematically less
certain, more remote in time, and organizationally more distant from the locus of action and
adaption. What is good in the long run is not always good in the short run. What is good at
a particular historical moment is not always good at another time. What is good for one part
of an organization is not always good for another part. What is good for an organization is
not always good for a larger social system of which it is a part. As organizations learn from
experience how to divide resources between exploitation and exploration, this distribution of
consequences across time and space affects the lessons learned. The certainty, speed, proximity,
and clarity of feedback ties exploitation to its consequences more quickly and more precisely
than is the case with exploration. The story is told in many forms. Basic research has less
certain outcomes, longer time horizons, and more diffuse effects than does product development.
The search for new ideas, markets, or relations has less certain outcomes, longer time horizons,
and more diffuse effects than does further development of existing ones. … Since long-run
intelligence depends on sustaining a reasonable level of exploration, these tendencies to increase
exploitation and reduce exploration make adaptive processes potentially self-destructive.”
(March, 1991, p.73)

The process of exploration is about discovering new possibilities when a company’s market is
reaching maturity. It is about starting new innovation processes and trying to overcome existing
innovation barriers. In such a situation, a company needs to learn how to go from exploitation to
exploration, which most of the time is very challenging. It requires a different mindset. It may thus
help to learn about different innovation perspectives, about innovation processes and barriers,
about innovation typologies, and about creative destruction and technological change, to overcome
this challenge. It may also help HMS to take a first step towards a third radical innovation.
“We hear the term ‘innovation’ everywhere and are
made to believe in its importance. For many of us,
innovation means providing ideas out of the blue,
leading to significant discoveries and achievements.
However, there's more to it than that. … In the
business world, for an innovative idea to be useful, it
has to be replicable without being too expensive and
it has to resolve a particular need. Innovation is
achieved by providing something original and is often
seen to produce efficiency, leading to an idea that
significantly affects the general society. … Innovation
doesn’t have to be the next Google or Microsoft with
massive public relations behind it. … Sometimes it’s
those quiet achievers who can make just as big an
impact without having to be ostentatious about it. …
Innovation is vital … because it gives companies an
edge in penetrating markets faster … Aside from
products, innovation can also pertain to new services,
business models, processes and functions.”

“Organizations provide the setting for a wide variety
of basic social processes, such as socialization,
communication, ranking, the formation of norms, the
exercise of power, and goal setting and attainment.
… [Such processes] are more highly formalized in
organizations. It is [Scott and Davis’] belief that the
study of organizations can contribute to basic
sociological knowledge by increasing our
understanding of how generic social processes operate
within distinctive social structures. … When
organizations are the characteristic structures in
society, understanding how they operate can shed
much light on the biographies of their participants.
Consider social stratification—how equal (or
unequal) is the distribution of wealth and income in
society. The hiring, pay, and promotion policies of
organizations [for example] can explain why some
are paid tens of millions of dollars per year while
others are unemployed”

(Henderson, 2017)

(Scott and Davis, 2016, p.7)
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Innovations occur within organizations, especially with the help of their people, and innovations
are crucial to organizations’ long-term success (Henderson, 2017). In this case, long-term success
goes hand-in-hand with long-term survival. Innovation is often considered to be a complex
phenomenon (Rothwell, 1994). While “[i]deas are easy; innovation is hard. Ideas are exciting, but innovation
is scary because it is all about change. The changes required by minor innovations are easier for customers and
organizations to absorb. But the large changes generated by major innovations often disrupt not only the market, but
the internal workings of the organization as well” (Kelley, 2011).
“Metaphor is … a multi-faceted phenomenon, or perhaps it would be more accurate to say
that the idea of metaphor encompasses multiple phenomena. The attraction of metaphor as a
research tool lies in what it can tell us about the people who use it.”
(Cameron and Maslen, 2010, p.7)
Because innovation is so abundant with complexity and ambiguity, one way to capture the aspects
of this phenomenon is through metaphors. By using metaphors, “we are able to make sense of the
confusions, complexities and difficulties that are often associated with organizational life” (Alvesson and Spicer,
2011, p.31), as well as the struggles and difficulties associated with innovation.

3.2.1

Exploring innovation from a metaphorical perspective

The usefulness of metaphors has been debated in the past (Pinder and Bourgeois, 1982). Metaphors
have been criticized for their difficulty to be accurate, that they cannot be translated into precise
and accurate language, and of their difficulty to prove a claim to be false by using empirical testing.
“The danger in using metaphors is that we may not notice that the object being metaphorically described does not
share many, if any, defining characteristics of the object used metaphorically” (Pinder and Bourgeois, 1982,
p.643). But, metaphors are still fundamental to knowledge and science (Alvesson and Spicer, 2011)
and to comprehend how “human beings engage, organize, and understand their world” (Morgan, 1983,
p.601). In other words, “metaphors are vital in understanding any ‘data’ we get from the social world. Metaphors
shape our thinking and language we use to talk about the social world” (Alvesson and Spicer, 2011, p.36).
Metaphors create “meaning by understanding one phenomenon through another in a way that encourages us to
understand what is common. Thus the idea that ‘the organization is a machine’ finds machine-like qualities in
organization, just as primitive people find anger of the gods in thunder and friendliness in sunshine” (Morgan,
1983, p.602). In other words, metaphors allow “an object to be perceived and understood from the viewpoint
of another object” (Alvesson and Spicer, 2011, p.34).
However, according to Brown (1976), if metaphors are taken literally, they often appear absurd.
Instead, they should make us stop and examine what they mean, as well as offer us new awareness.
“Metaphors must be approached and understood as if they were true at the same time that we are aware that they
are fictitious—created and artificial … [Nevertheless, they are] a crucial element in how people relate to reality”
(Alvesson and Spicer, 2011, p.35). Metaphors are thus “pervasive in everyday life, not just in language but
in thought and action” (Lakoff and Johnson, 1980a, p.3). This is because “the human conceptual system …
is fundamentally metaphorical in character” (Lakoff and Johnson, 1980b, p.195). “The concepts that govern
our thought are not just matters of the intellect. They also govern our everyday functioning, down to the most mundane
details. Our concepts structure what we perceive, how we get around in the world, and how we relate to other people.
Our conceptual system thus plays a central role in defining our everyday realities. … But our conceptual system is
not something we are normally aware of. In most of the little things we do every day, we simply think and act more
or less automatically along certain lines” (Lakoff and Johnson, 1980a, p.3).
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It has also been argued that metaphors “encourage creativity and provide insight” (Alvesson and Spicer,
2011, p.38). They “allow a degree of interpretative variability … and give … space to explore the various meanings
associated with a social phenomenon … [They] help us … transmit a large amount of information simultaneously
at a cognitive, behavioral, and emotional level … [They] act as powerful cognitive tools [because they] are at the basis
of our thought processes, and they help us to make sense of social reality … [They] aid us in delving into our
unconscious thought processes and confronting how we frame reality … [They] encourage critical scrutiny … [They
also] remind us that the intellectual operation such as making sense of something is shaped by the implicit images
that we have of it” (Alvesson and Spicer, 2011, pp.38-39). Thus, what a metaphor actually means to
someone depends on how that someone makes sense of it (Weick, 1995).
One of the more recognized organizational metaphors are the eight metaphors presented by
Gareth Morgan: “machine”, “organism”, “brain”, “culture”, “political system”, “psychic prison”,
“flux and transformation”, and “instrument of domination” (Morgan, 1986).
These metaphors can be used to explore organizations, even from the perspective of innovation.
For example, when managers think of companies as “machines” they tend to design and manage
them as a machine that is made up of interlocking parts where each part plays a clearly defined role
in the whole organization. Such machines prefer orderliness. Generally, a “business requiring a high
level of efficiency is essentially a machine” (McCrimmon). However, when companies are seen as
“organisms” they prioritize and value organizational needs and environmental relations instead.
When they are seen as “brains” they put emphasis on the importance of information processing,
learning, and intelligence. Organizations as brains have certain similarities to organizations as
organisms, but the main different is that the former focuses on life processes while the latter
focuses on learning. When companies are seen as “cultures” they draw attention to values, ideas,
beliefs, norms, rituals, symbols, and other patterns of shared meaning. When companies are seen
as “political systems” they focus on different sets of interests, conflicts, and power plays. When
companies are seen as “psychic prisons”, it means that people have become trapped by their own
thoughts, ideas, and beliefs, or by their unconscious mind. When companies are seen as “flux and
transformations” they focus on organizational change, and the logics of how change shapes social
life. Last but not least, when companies are seen as “instruments of domination” they focus on the
potentially exploitative aspects of the organization and how it uses their employees, their host
communities, and the world economy, for their own selfish benefit (Morgan, 1986). These
metaphors capture the human nature, and they explain how organizations managed by its people
sometimes get trapped in different ways, which hinder those organizations to achieve innovation.
Morgan’s eight metaphors are of course not the only organizational metaphors. Some researchers
have compared organizations to “persons”, “groups”, “families”, and “family dynasties”
(McCrimmon). Others, like W. Richard Scott and Gerald F. Davis (2016) presented “media” as an
organizational metaphor. They argued that its “effect is more subtle and less widely recognized, but it may be
the most profound in its implication. It is perhaps best introduced by an analogy: The medium is the message” (Scott
and Davis, 2016, p.5). As such, Scott and Davis argued that organizations can achieve goals that
extend beyond anything that any individuals can achieve, from building skyscrapers to putting
people on the moon. However, by focusing on what organizations do, we may miss out on more
basic and far-reaching effects that those organizations have on people and society, because
organizations are only the mechanisms, the media, by which goals are pursued (Scott and Davis,
2016). For example, people turn to hospitals when they seek “health”, but what they get is “medical
care”. Health and medical care are, however, not necessarily the same thing. In some cases, more
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medical care can result in poorer health (Scott and Davis, 2016). But is this not the same problem
organizations have with balancing between exploration and exploitation?
An example of such a struggle to find balance between exploration and exploitation is when
managers use growth strategies in their search for innovation, when growth and innovation are not
necessarily the same thing. Too much focus on growth may actually have a negative effect on
innovation. Growth is a result of innovation, but not necessarily vice versa. Thus, a focus on growth
means a focus on exploitation, but a focus on innovation means a focus on exploration. And while
the distinction it is easy to understand, it is much more complicated to put this balance into practice.
Some companies therefore end up talking about innovation while focusing on money making
instead of creating innovation (Elliker).
Scott and Davis also presented “collective actors” as a metaphor for organizations. They argued
that “[o]rganizations are not only contexts influencing the activities of individuals—they are actors in their own
right. As collective actors, they can take actions, use resources, enter into contracts, and own property” (Scott and
Davis, 2016, p.6). However, organizations, as collective actors, can also become barriers to
innovation, for example when people start to attach restrictions to either other people or to their
organizations. Restrictions in terms of what their main purpose is, or what they should or should
not do. “We’ve never done this before” or “This failed when we tried it in the past”, are two typical
examples of such restriction, or in other words, innovation barriers (Five barriers, 2006).
However, what all these different organizational metaphors actually do, are that they represent
different strengths and weaknesses of organizations and they can be of help to managers, to
understand certain innovation barriers that they might be facing. In other words, metaphors
provide a lens through which organizations can view innovations. They provide a certain, and
perhaps different, perspective that can be of both theoretical and practical value (Alvesson and
Spicer, 2011; Morgan, 1986). For this dissertation, however, metaphors provide important insights
into the creation of innovations, as well as into how people behave and why people behave as they
do. Metaphors also provide insights into the complexity of environments, of environmental needs,
of organizations (companies) as the main actors within such environments and show how these
actors interact with each other in order to help each other to create a higher value for other actors
(customers). Thus, metaphors are used in this dissertation as an analytical lens through which
organizational life is viewed as organizations struggle together to create innovations.
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3.2.2

Exploring the four main perspectives on innovation
“Innovation science combines social and behavioral aspects of management and organization
with fields of a more scientific and technological nature, with the purpose of understanding
innovations’ inception, creation, commercialization and establishment on the market.”
(Danilovic, 2012, p.16)

The social and behavioral aspect on innovation is closely related to my realization that innovation
is all about people. The social aspects within social sciences, relates to HMS’ employees and their
relationships with each other within the company, as well as with customers, distributors, and the
society. The behavioral aspects within the psychology of science, especially psychology, relates to
people’s personalities, their extrinsic and intrinsic motivation to innovation, and their cognitionrelated aspects to innovation management and industrial/organizational management.
Innovation science focuses on understanding how innovations emerge and diffuse, by studying
innovation processes and learning what their social and economic consequences are. Innovation
science is a multidisciplinary field, spanning many fields from economics, organizational theories,
and psychology, focusing on understanding the processes behind the dynamics of innovation and
how these processes lead to widespread innovations. Innovation science is the body of knowledge
that we use in our scientific approach to explain how innovations occur (Danilovic, 2012).
However, it may also be that innovation science is not only a multidisciplinary field of study, but
also an interdisciplinary field of study, since innovation studies span organizational studies, which
are often problem-driven, and problem-driven studies are “interdisciplinary [because] real-world problems
do not respect disciplinary boundaries. [Their] problems can implicate psychology, sociology, political science,
economics, and anthropology, and thus [these studies stand] at the crossroad of these disciplines, to the mutual benefit
of all of them” (Scott and Davis, 2016, p.17).
Therefore, these perspectives, from all these disciplines, are important to understand how, when,
and why innovations occur. Studying innovation processes is therefore essential to understanding
how innovations emerge and diffuse. Without commercialization and diffusion, no invention, no
matter how new and different, can become an innovation.
Ramanujam and Tacke therefore define commercialization by combining it with value creation as
the concept of “monetizing innovation”, which means designing products around the price. They
argue that the “most successful product innovators we know start by determining what the customer values and
what they are willing to pay, and then they design the products around these inputs and have a clear monetizing
strategy that they follow through with” (Ramanujam and Tacke, 2016, p.9). From this perspective,
commercialization includes value creation, which is of key importance for a business model. This
perspective also shows that this was what HMS’ Anybus-S managed to do, namely create value for
early majority customers, which is why they finally managed to cross the chasm (see Figure 10).
Commercialization also often relates to diffusion, even though the term diffusion can also be used
to explain how some things are spread to many people without people being required to pay for
them. “Diffusion is a special type of communication in which the messages are about a new idea. This newness of
the idea in the message content gives diffusion its special character. The newness mean that some degree of uncertainty
is involved in diffusion. Uncertainty is the degree to which a number of alternatives are perceived with respect to the
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occurrence of an event and the relative probability of these alternatives. Uncertainty implies a lack of predictability,
of structure, of information. … Diffusion is a kind of social change” (Rogers, 1962, p.6).
Thus, studying the social and economic consequences of innovations can help us understand how
widespread those innovations might become, and what other solutions or applications those
innovations might give birth to. Different perspectives from different fields of science can
therefore be considered complementary. They contribute to our understanding of innovations.
According to industrial organization theory, companies innovate to defend their existing
competitive positioning, as well as to seek out new competitive advantages (Tirole, 1988). When
companies innovate, certain innovation processes are developed. Innovation processes can take
place in every area and in every department of the company where activities are performed which
lead to, or are intended to lead to, the implementation of innovations. They include all scientific,
technological, organizational, financial and commercial activities that are performed with
innovation in mind. Some innovation processes may be very novel at times, but more often than
not, they are quite common but still necessary for the implementation of an innovation. Innovation
processes also often involve a number of activities which are not part of research and development.
Nevertheless, innovation processes are mostly used to describe product innovations, even though
far from all innovations are just product innovations.
The Oslo Manual (2005) presented four types of innovations (Fagerberg, 2013; OECD, 2005), and
they are presented below:








Product innovations involve introducing products (goods or services) that are new or
significantly improved with regards to their characteristics or intended uses. They focus
on the outputs which are created for the benefit of customers.
Process innovations involve implementing new or significantly improved production or
delivery methods. They include new equipment, procedures, as well as knowledge in
technology, related to the production or delivery methods.
Marketing innovations involve implementing new marketing methods and practices
with regards to significant changes in product packaging and design, product placement
(targeting new markets), product promotion, or product pricing (the “4 Ps”).
Organizational innovations involve changing key organizational practices,
implementing entirely new ways of doing business, and sharing knowledge internally and
externally. They focus on creating new organizational methods for communication,
organizing the workplace, and managing external relations.

While product innovations are a common type of innovation known to most, the Oslo Manual
(2005) also states that innovation is not just about research and development, because research and
development only covers but one out of several phases involved in the innovation process. Most
innovation activities do not include research and development, for example the later phases of
development for preproduction, production, distribution, support activities, and market
preparation. Not to mention the implementation of marketing or organizational innovations. Many
companies also have innovation activities which do not involve any research and development at
all (OECD, 2005). Thus, organizations can develop innovations without heavily investing in
research and development. Process, market and organizational innovation are such an example.
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“Technological innovations are those innovations that embody inventions from the industrial
arts, engineering, applied sciences and/or pure sciences. Examples include innovations from
the electronics, aerospace, pharmaceuticals, and information systems industries.”
(Garcia and Calantone, 2002, p.112)
Technological innovation is another term for combining product and process innovations, as it
mainly focuses on new products and processes (Diaconu, 2011; Hadjimanolis, 2003). Its definition
can however be tracked back all the way to Schumpeter (McCraw, 2009). Later, it was divided into
product and process innovation. Diaconu (2011) also argued that in this sense, “product technological
innovation is the result of producing and commercialization of new goods (products or services) or with improved
performance characteristics, while process technological innovation corresponds to the implementation or adoption of a
new or improved production process” (Diaconu, 2011, p.133).
Another aspect related to product innovation is service (OECD, 2005). Howells and Tether (2004)
argued that services can be divided into four groups: services managing goods (e.g. transports and
logistics), knowledge-based services, services managing information (e.g. call centers), and services
managing people (e.g. health care).
Process innovations are also claimed to be the most effective type of research in producing rapid
effects on company profits (Kline, 1985). Supply chain innovations are part of process innovations,
focusing on the sequence of processes and activities involved in the complete manufacturing and
distribution cycle known as the supply chain. However, according to OECD (2005), creating new
supply operations for the first time, that are new to the company, are not part of process or supply
chain innovations, but part of organizational innovations.
Marketing innovations are another type of innovation. In order for an innovation to be considered
a marketing innovation it has to be part of a new marketing concept or strategy, which offers a
significant change to what the company has used before (OECD, 2005). HMS’ two
microprocessors, the NP30 and its successor the NP40 are two examples of a marketing
innovation. Marketing innovations are valuable because they show people that innovation is not
always about the technology. Sometimes it is not just about the technology.
Thus, the success of one type of innovation can also depend on the objectives of another. For
example, “the success of product innovations may depend to a large degree on marketing initiatives to launch the
product. Likewise, the impact of process innovations may depend on organizational changes to take advantage of
these new processes” (OECD, 2005). However, if marketing made a product a success, then it is defined
as a marketing innovation and not a product innovation. Especially if the technology was not new.
Organizational innovations, however, within the workplace, involve implementing new methods
for distributing responsibilities and decision-making among employees, in order to divide work
within and between company activities and organizational units (or departments). It also involves
introducing new concepts for the structuring of activities, e.g. the integration of different business
activities that allow employees to have greater autonomy in decision-making and that encourages
them to be more creative and share innovative ideas with the company. This can be achieved by
decentralization of group activities, by management control, or by the establishment of formal or
informal work teams where individual employees have more freedom and flexibility.
Organizational innovations may also involve new types of collaborations (OECD, 2005).
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3.2.3

Exploring innovation typologies

What is actually innovation? People can define mathematics, physics, psychology as a science, and
distinguish one from the other, but what does actually innovation mean? This section presents a
brief introduction to innovation typologies, to show how researchers define innovation, and
discusses whether it is possible to make a distinction between an innovation and non-radical
undertaking that only disguises itself as an innovation.
In 2002, Garcia and Calantone (2002) discussed the aspect of innovativeness, which focuses on to
whom something is considered an innovation. They also argued that while most researchers have
taken a company’s perspective on this matter, other researchers have instead looked at innovation
as new to the adopting unit within the company, or as new to the industry, or as new to the market
or the customer, or even as new to the whole world. Viewing newness from so many perspectives
can be confusing, which is why Garcia and Calantone argued that the “bouncing point of view of newness,
creates distinctive, unique studies that never achieve the status of ‘re’-search” and that innovations are “frequently
classified into typologies as a means of identifying their innovative characteristics or degree of innovativeness … [and
t]his abundance of typologies has resulted in the same name being used for different types of innovations and the same
innovation being classified under different typologies” (Garcia and Calantone, 2002, p.112, p.117).
“The distinction between innovation types has been attributed to Schumpeter’s early work.
Schumpeter distinguished between five types of innovation: new products, new methods of
production, new markets, new sources of supply, and new ways to organize business. Most
studies of innovation, especially those conducted by economists and technology management
researchers, have focused on the first two types making the product–process typology the most
widely studied innovation typology.”
(Damanpour and Aravind, 2011, p.426)
There are many different types of innovations. A plethora of innovation typologies ranging from
social to technological, from product to process, from radical to gradual, from competenceenhancing to competence-destroying, and from open to closed (Uusitalo, 2013a).
The two most common innovation typologies are probably radical and incremental innovation.
Henderson and Clark, however, argued “that the traditional categorization of innovation as either incremental
or radical [was] incomplete and potentially misleading” (Henderson and Clark, 1990, p.9). Henderson and
Clark (1990) also examined components of a product and the way those components are integrated
into the system, the product architecture. They argued that you can change the product architecture
without changing its components, which can affect the product in such a way that it becomes an
innovation. They also argued that “architectural innovations destroy the usefulness of the architectural
knowledge of established firms, and that since architectural knowledge tends to become embedded in the structure and
information-processing procedures of established organizations, this destruction is difficult for firms to recognize and
hard to correct. Architectural innovation therefore presents established organizations with subtle challenges that may
have significant competitive implications” (Henderson and Clark, 1990, p.9).
Besides architectural innovation, Henderson and Clark (1990) also presented modular innovation
as another type in their typology. They argued that modular innovation requires new knowledge
for one or more components, while the architectural knowledge remains unchanged. A modular
innovation could be “the replacement of analog with digital telephones. To the degree that one can simply replace
an analog dialing device with a digital one, it is an innovation that changes a core design concept without changing
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the product’s architecture” (Henderson and Clark, 1990, p.12). When it comes to incremental or radical
innovation, incremental innovation builds upon existing component and architectural knowledge,
while radical innovation builds upon radically changing existing component and architectural
knowledge (Ho and Lee, 2015; Henderson and Clark, 1990). In other words, incremental
innovations focus on exploitation, while radical innovations focus on exploration.
Nowadays, Henderson and Clark’s (1990) definition of an architectural innovation is not the only
definition. Garcia and Calantone (2002), in their literature review on typologies, presented a
different definition for architectural innovation, which means forging new market linkages using
new technologies, thus creating new industries or reforming existing ones.
Garcia and Calantone also discussed other innovation typologies, ranging from incremental to
radical, from reinnovation to innovation, or from regular, moderate, improving, evolutionary,
imitative, and modular, to ‘really new’, discontinuous and architectural. They argued, however, that
“this has led to incongruent categorizations of innovation typology and widespread confusion as to what empirical
studies are actually reporting” (Garcia and Calantone, 2002, p.110). It therefore makes me wonder if it
is necessary to have such a large plethora of innovation types and if it makes it easier or more
difficult to understand innovation?
“A plethora of definitions for innovation types has resulted in an ambiguity in the way the
terms ‘innovation’ and ‘innovativeness’ are operationalized and utilized.”
(Garcia and Calantone, 2002, p.110)
From HMS’ managers’ and employees’ perspective, they want to know two things: 1) what are
radical innovations and 2) how can companies create them without going too far beyond their
current business. All other improvements they make, they simply call incremental improvements.
A plethora of innovation typologies is to them impractical.
Kotsemir and Abroskin (2013) also presented a working paper containing a large set of innovation
typologies. Most of which were, however, already taken into account by Garcia and Calantone’s
(2002) in their literature review on typologies. Therefore, dichotomous typologies such as
instrumental/ultimate by Grossman (1970), variation/reorientation by Normann (1971),
radical/routine by Meyers and Tucker (1989), and evolutionary/revolutionary by Utterback (1994),
were already categorized as either belonging to the radical, the ‘really new’, or the incremental
innovation type. Kotsemir and Abroskin (2013) also divided these typologies into degree of
innovativeness, by defining ‘weak’ innovations as incremental, routine, minor, regular, non-drastic,
and basic innovations, ‘medium’ innovations as architectural, niche (creation), modular, fusion,
evolutionary, and sustaining innovations, and ‘strong’ innovations as radical, major, breakthrough,
disruptive, revolutionary, paradigm, fundamental, and discrete innovations. Utterback and Suárez
(1993) also argued that a shift from radical to evolutionary occurs once a dominant design emerges.
Consequently, with such a large plethora of innovation typologies, a justifiable question would be,
“[w]hy is it necessary to have a consistent typology for identifying innovations?” (Garcia and Calantone, 2002,
p.111). To answer this question, Garcia and Calantone argued that while we “researchers have not found
consistency in labeling and identifying innovations, we cannot expect practitioners to have learned from our research
endeavors” (Garcia and Calantone, 2002, p.111). Thus, company managers looking to understand
how to address the challenges associated with having different types of innovations will find it
difficult to find practical advice as they will see “more conflict in empirical results than is factually true,
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natural, or even possible in empirical research” (Garcia and Calantone, 2002, p.111). Company managers
will be forced to make choices based on personal feelings or on what is currently popular, instead
of on tangible research results. “For empirical research to have an impact on practice, it should be focused, clear
and report ‘true’ differences, not results biased by mis-defined outcomes” (Garcia and Calantone, 2002, p.111).
“Radical innovations represent 1/8 of these possibilities or 12.5% … Really new innovations
represent 4 of the 8 combinations or 50% of all types of innovations, and incremental
innovations represent 37.5% of technological innovations. … Most firms are unable to alter
the inertial forces driving the firm down a particular path, thus, to plan for major strategic
changes based on macrolevel changes is unlikely. This is not to say that nimble innovative
firms or even serendipity in more staid firms cannot drive radical innovations, but more to the
point, because of their nature, radical innovations are rare.”
(Garcia and Calantone, 2002, p.120, p.122)
Radical innovations are rare, which for HMS means that if they want to create a third radical
innovation, then they have to focus to do it. March (1991) argued that companies need to learn
how to balance between exploration and exploitation. Exploitation often leads to improvements
while exploration, if successful, may lead to radical innovation. Thus, HMS needs to find a way to
explore and not just exploit, in order to discover those rare radical innovations from time to time.
On the other hand, why should radical innovations not be rare? Even Schumpeter had a strict view
of innovation as something radical, arguing that only the first introduction of a new combination
into an economic system was called an innovation, and the entrepreneur that introduced the
innovation was called an innovator, and all followers were called imitators (Schumpeter, 1911).
Radical innovations are also known to cause discontinuity on both a macro and micro level, e.g.
discontinuity of product benefits, discontinuity of technological capabilities, or discontinuity of
consumption patterns. “An innovation that causes discontinuity on a world, industry or market level will
automatically cause discontinuities on the firm and customer level. If a new industry results from a radical innovation,
new firms and new customers also emerge for that innovation” (Garcia and Calantone, 2002, pp.120-121).
Therefore, radical innovations do not address a recognized customer demand, but instead create a
new demand, previously unrecognized by consumers, and a radical new technology often “acts as
the catalyst for the emergence of new markets and/or new industries” (Garcia and Calantone, 2002, p.121).
By studying HMS, I have also been able to observe that their radical innovations have either
discontinued a specific technology or market, or they have created a new market without
discontinuing any existing market. Thus, new markets can be created without discontinuing any
existing ones. “In the late 1970s most households could not imagine a reason why they would need a home
computer. Today a multibillion dollar market targets these exact customers” (Garcia and Calantone, 2002,
p.121). Radical innovations therefore depend on whether a product causes technology and/or
market discontinuity, or whether it causes a new market to come into existence. Nevertheless, the
question remains, why do we need such a large plethora of innovation types, when even
Schumpeter argued that innovation should be something radical? After all, if an innovation is not
radical, does it create any additional value to even call it an innovation?
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3.2.4

Innovation as creative destruction

Schumpeter argued that “economic growth emerges from and as a consequence of cyclical development” (Elliott,
2012, p.xxvii), through so-called cyclical fluctuations. He argued that while new innovations destroy
existing markets, they also create new markets, which eventually stabilize and become vulnerable
to new innovations that are created to destroy them in return. He therefore “argued that anyone seeking
profits must [constantly] innovate” (Śledzik, 2013, p.90), but the question is, how much, or how little,
would be enough to call it innovating? However, from Schumpeter’s perspective, innovation is the
“process of industrial mutation … that incessantly revolutionizes the economic structure from within, incessantly
destroying the old one, incessantly creating a new one” (Schumpeter, 1942, p.83).
Schumpeter therefore called this process for “creative destruction”, and while mature companies
usually administer existing markets, innovative companies are those who occasionally destroys
them and replaces them by creating new ones (Schumpeter, 1911). However, even though “creative
destruction” can be seen as a process, “to Schumpeter, innovation [was] reflected in novel outputs: a new good
or a new quality of a good; a new method of production; a new market; a new source of supply; or a new organizational
structure” (Crossan and Apaydin, 2010, p.1155). Schumpeter also argued that “innovations are not evenly
distributed through time but appear, if at all, discontinuously in groups or swarms” (Elliott, 2012, p.xxvii).
My interpretation of what Schumpeter argued for is that innovation is something that occurs from
time to time, and that many years may pass before an innovation comes in and destroys a specific
mature market and creates a new market in its place.
Thus, from this perspective, innovation has the following characteristics:




What is innovation: Something that destroys existing markets and creates new ones.
What changes, how does it change and how much: The existing market must change.
The existing market must be destroyed and replaced with a new market.
Who decides what innovation is: Whether it is an innovation or not, depends on whether
it manages to change or destroy the old market. It occurs when a certain market’s customers
discover more value in a new product compared to the old product, and they make the
choice of abandoning the old product for the new one. Therefore, those who decides
whether it is an innovation or not, are the customers.

Regarding innovation, researchers have used the incremental-radical dichotomy for many years,
although not all researchers have used the same name for it. Abernathy and Clark (1985) for
example, differentiated between conservative and disruptive innovation, while Tushman and
Anderson (1986) used a incremental/continuous-breakthrough/discontinuity dichotomy instead.
Tushman and Anderson (1986), however, were not directly discussing how existing markets were
destroyed or how new ones were created, but instead how technological breakthroughs either
enhanced or destroyed the competence of incumbent companies in a specific market. While
presenting a different perspective, the end result still remained the same, arguing that new entrants
who were introducing a competence-destroying innovation usually destroyed the market for
incumbent companies and replaced them with a new market based on the new entrant’s innovation.
Tushman and Anderson (1986) also argued that incumbent companies were in a better position to
develop incremental improvements rather than radical innovations because they could use existing
knowledge and resources to leverage incremental processes, and because they had smaller
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incentives to invest in radical things that could cannibalize on their existing products. “Kodak
illustrates this quite well. The company dominated the photography market over many years, and throughout this
extended period all the incremental innovations solidified its leadership. As soon as the market experienced a radical
innovation, the entrance of the digital technology, Kodak struggled to defend its turf against the new entrants. The
new technology required different knowledge, resources and mindsets” (Scocco, 2006).
Abernathy and Clark (1985), however, divided disruptive innovations into niche creation and
architectural innovation, and conservative innovations into regular and revolutionary innovation.
Architectural innovation focused on creating new industries (e.g. by capturing new market
opportunities) as well as reforming old ones by using new technologies. Niche creation innovation
also focused on creating new industries (e.g. by capturing new market opportunities), but by using
existing technologies instead (e.g. by creating new concepts with those technologies). Regular and
revolutionary innovations, however, focused on conserving and improving existing industries.
Thus, while disruptive innovations are related to radical innovation, conservative innovations are
related to incremental improvements (often inaccurately called incremental innovations).
In 1997, Christensen was studying why some of the most admired companies by many, still failed
to stay atop their industry when confronted by a certain type of market and technological change.
Christensen (1997) then presented the sustaining-disruptive dichotomy, which is “probably one of the
most important innovation theories of the last decade” (Scocco, 2006). This dichotomy was, however, first
presented in 1996, by both Christensen and Bower (1996).
The difference between sustaining and disruptive innovation is that one sustains a product’s
performance trajectory while the other disrupts it with a new trajectory. In other words, sustaining
technologies “improve the performance of established products, along the dimensions of performance that
mainstream customers in major markets have historically valued[, while] … [d]isruptive technologies bring to a
market a very different value proposition than had been available previously. Generally, disruptive technologies
underperform established products in mainstream markets” (Christensen, 1997, p.xv). As a consequence,
sustaining innovations also sustains the current market for a given product, while disruptive
innovations destroy the current market and replaces it with another.
By sustaining innovation, Christensen and Bower (1996) therefore referred to such things as
sustained/reinforced innovations, trajectory-sustaining technological changes, and sustaining
technologies. By disruptive innovation, they referred to such things as disrupted/redefined
innovations, disruptive technologies, disruptive technological changes, and trajectory-disrupting
technological changes. They also differentiated between sustaining and incremental innovation,
where sustaining innovation is defined as discontinuous, incorporating both incremental and
radical improvements, while incremental innovation does not.
Christensen also argued that products “based on disruptive technologies are typically cheaper, simpler, smaller,
and, frequently, more convenient to use” (Christensen, 1997, p.xv), but they also often initially “promise
lower margins, not greater profits” (Christensen, 1997, p.xvii), and because of that, they are rejected by
a company’s most profitable customers who initially cannot use them. Thus, when disruptive
innovations enter mainstream markets, they destroy them for established companies as their most
profitable customers realize the value of those innovations and switch over to them instead, thus
rejecting the old products and disrupting the business of established companies in that market.
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3.2.5

Innovation as technological change

Already in 1978, Abernathy and Utterback was discussing when incremental innovation and
productivity could reach maximum value and under what circumstance it could lead to a crisis or
failure. In their study, they argued that companies change the type of innovation they focus on as
they grow, prosper, and mature. They argued that companies start with major innovations which
are followed by countless minor incremental improvements. However, in time, such a company
“loses its flexibility, [by] becoming increasingly dependent on high-volume production to cover its fixed costs and [it
becomes] increasingly vulnerable to changed demand and technical obsolescence” (Abernathy and Utterback,
1978, p.41). This argument makes me wonder how far HMS have gone in this process, and what
they can do to manage it, to learn how to balance between exploration and exploitation?
The cyclical model of technological change that was proposed by Anderson (1988), is based on
four “dominant design” models. “The first model [was presented by] Abernathy and Utterback [(1978,
1975). The t]hree other models are those of Sahal (1981), Foster (1986) and Nelson and Winter (1982)”
(Uusitalo, 2014, p.16). Innovation is therefore tightly intertwined with the “dominant design”.
Thus, from the perspective of these models, innovation has the following characteristics:





What is innovation: Something that last for a certain (longer) period of time, and starts
out as a radical innovation, but in time the radical innovation shifts toward incremental
improvements, until a “dominant design” emerges.
What changes, how does it change and how much: A change from radical to
incremental must occur. A “dominant design” must emerge.
Who decides what innovation is: Whether it is an innovation or not, depends on whether
a dominant design emerges on the market, and customers are the ones who decide on the
dominant design when their needs converge around the it.

The incremental-radical dichotomy in this case shows that new entrants often go through a process
that starts out with radical innovation and as they mature it shifts over to incremental innovation.
In rare cases the opposite is true as well, where new entrants manage to displace incumbents with
incremental innovation or where incumbents, as in the case of Apple and their iPod and iPhone,
manage to shift back from incremental to radical innovation (Scocco, 2006).
Tushman and Anderson (1986) also discussed such patterns of technological change, there they
argued that both “competence-enhancing and competence-destroying technological discontinuities generate
uncertainty as firms struggle to master an incompletely understood product or process. Technological breakthroughs
trigger a period of technological ferment as new technologies are tried, established price-performance ratios are upset,
and new markets open” (Tushman and Anderson, 1986, p.445). They argued that companies go
through periods of incremental change which are occasionally punctuate by either competencedestroying or competence-enhancing discontinuities. Tushman and Anderson also argued that
competence-destroying advances are usually initiated by new entrants while competence-enhancing
advances are usually initiated by existing companies.
In 1996, however, Christensen and Bower (1996) referred to innovation by calling it “technological
change”. As such, their definition of “technology” referred to the process by which an organization
transforms labor, capital, materials, and information into products or services. Therefore, their
definition of “technology” extended beyond the engineering and manufacturing functions of the
firm, encompassing a wide range of business processes. For that reason, they stated that all firms
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have technologies, based on this definition of “technology”. Innovation, or “technological change”
as they called it, therefore referred to the change that occurs within such business processes. These
arguments therefore show that innovation can be seen as not just an outcome, such as an innovative
product, but also as a process that lasts for a certain period of time.

3.2.6

Innovation as a process and an outcome
“In business, or in product development, or in service development … if you don’t achieve the
outcome you have targeted, you don’t have an innovative process. The converse can also be
true. Where you have achieved the outcome you targeted, it doesn’t necessarily mean you have
been innovative to get there.”
(Johnson, 2016)

While it is not uncommon to view innovation as both a process and an outcome, it is always the
combination of the two that leads to innovation. For example, even a rare and unique invention
that fails to be successfully commercialized will not count as an innovation. Thus, just because
people have great ideas, does not mean that they are innovative. The successful commercial
outcome (not to be confused with the invention as an outcome in itself) has to be achieved. On
the other hand, innovation is also a process, that often requires experimenting with new ideas, new
technologies, or with ways to reach customers, to create value for customers, and to convince
customers that this is what they need, leads to innovation … if the outcome is also reached.
Marinova and Phillimore (2003) and Rothwell (1994) discussed two models of innovation called
the “technology push” and the “market pull”. The “technology push” model is often used when
the company aims to commercialize a product based on existing or newly invented technology,
putting the R&D in focus, without identifying if there is a customer need for the product in the
first place. The “market pull” model does the opposite, as it sets the market as the source for new
ideas for the R&D, thus putting the market in focus instead of the R&D. Both models, however,
show innovation as a process rather than an outcome.
Garcia and Calantone also argued that it “is important to elucidate that an invention does not become an
innovation until it has processed through production and marketing tasks and is diffused into the marketplace”
(Garcia and Calantone, 2002, p.112). That would mean that there is no innovation prior to having
the invention reach diffusion and commercial success. Thus, any product improvements performed
prior to commercial success cannot be viewed as innovations. From this perspective, innovation is
viewed as a process that lasts for some time until commercial success is achieved, but if commercial
success is not achieved then the process never was an innovation process. The innovation process
is also “iterative in nature and thus, automatically includes the first introduction of a new innovation and the
reintroduction of an improved innovation” (Garcia and Calantone, 2002, p.112).
Therefore, from my observations, this is exactly the problem that needs to be addressed. When it
comes to HMS’ Anybus innovation, the first market introduction of this invention was not an
innovation, because it was only an invention at that point, and a ‘potential innovation’ at best. All
the iterative introductions that followed, related to improved Anybus versions, were not
innovations but improvements of the first invention. It took HMS approximately ten years to
successfully manage to commercialize and diffuse that invention, and when they finally succeeded,
that specific version is what came to be their radical innovation. All the previous versions that led
to the Anybus-S, which became HMS’ first radical innovation, they were still vital, but they were
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not ‘incremental innovations’ but incremental improvements. They could be called ‘potential
innovation’. Nevertheless, calling them innovations would therefore be both incorrect and
misleading, because if HMS had failed in commercializing their Anybus invention, no matter how
many incremental improvements they would have created, the Anybus would never have become
an innovation. And all those ‘incremental innovations’ would have actually led to nothing. Thus,
calling them ‘incremental innovations’ would mean the same as ‘counting your chickens before
they hatch’. Therefore, since many incremental improvements do not lead to successful
commercialization and diffusion, they should not be called innovations.

3.2.7

Exploring innovation processes

Innovation processes, which are also known as innovation models, explain how certain processes
work that lead up to innovations and what stages they go through. Innovation processes usually
involve identifying needs, developing competences, and finding financial support. Innovation
processes include a specific set of innovation activities that lead to the creation or the adoption of
an innovation. Innovation processes most often start with an idea and continue until they
successfully go through the commercialization process or die trying (Tidd and Bessant, 2013).
An innovation process contains all the aspects of innovation that lead up to a successful innovation
being launched on the market and most likely reaching the status of a dominant design. To
successfully implement an innovation process is therefore a challenge, where timing is also an
important aspect. “During the industry life cycle, the number of categories will increase before the number of firms
increases. The emergence of the dominant category occurs as the number of categories begins to decrease. This point in
time marks the opening of the window of opportunity for entry, whereas the emergence of the dominant design marks
the closing of the window of opportunity” (Suarez et al., 2015, p.441). And while many technological
companies have different technology development or agile processes in place, they are not the same
as having an actual innovation process in a company. Nevertheless, an innovation process often
incorporates the process of product development, which also goes through certain stages.
“The four phases of product development are: 1. Fuzzy Front-End (FFE): FFE, often
called the ideation step, is considered one of the best opportunities for driving innovation in a
company. … 2. Design: Once a product is more than just a notion, the next step in the
product development process is the product design. … 3. Implementation: During this phase
of development, you will determine whether your prototype meets your design and requirements
specifications from the previous steps, and you will also figure out how to deliver the product
and provide support for your customers. 4. Fuzzy Back-End (FBE): This stage is sometimes
called the “messy” back-end of innovation. … This is the true commercialization phase where
production and product launch happen in a structured way.”
(Innovation for Everyone)
Many researchers have put efforts into analyzing the idea generation process as part of the
innovation process (Elerud-Tryde and Hooge, 2014, Yu and Nickerson, 2013, Witell et al., 2011,
Girotra et al., 2010, Toubia, 2006, Howell and Boies, 2004, Smith, 2003, McAdam and McClelland,
2002). The generation of ideas involves a) problem solving, b) invention, and c) design work. In
addition, idea generation also requires people to use their creativity (Hemlin et al., 2008). Some
researchers argue, however, that the idea generation process is not the first stage in the innovation
process, and that what people do before that stage, is related to problem or opportunity structuring,
and/or identification or recognition, as well as up-front homework. They call these activities for
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the ‘early-part of the fuzzy front-end’, while idea generation first comes in during the ‘late part of
the fuzzy front-end’ (Reid and de Brentani, 2004). Nevertheless, as important as idea generation
often is, other researchers have instead focused on analyzing the last stage in the innovation
process, namely the commercialization or diffusion stage, claiming that without commercialization
or without diffusion, ideas can never become innovations (Huarng et al., 2015, Li and Sui, 2011,
Peres et al., 2010, Shinohara and Okuda, 2010, Ormerod and Rosewell, 2009).
Some innovation processes appear to be linear (Gopalakrishnan and Damanpour, 1997), while
others are presented as more complex (da Silva et al., 2016). But innovation processes are not
linear, which is why many researchers criticize the linear models for being too orderly and too
structured (Lindell, 2012, Marinova and Phillimore, 2003). Innovation is, however, often seen as a
complex phenomenon. Both technical and market needs must be satisfied in order to it to succeed.
Some of the innovation processes presented in books or research articles are therefore very
complex, both technically and socially. Too simple models can seriously distort thinking, while too
complex models might be too hard to understand and use in practice (Kline and Rosenberg, 1986).
Thus, while it is true that different innovation models have emerged over the years the purpose of
creating a model is to show a simplified representation of a more complex reality. Its objective is
to make our reality more readily understood. However, the more elements you add to a model the
more complex it becomes, until it is very hard to read or understand and that contradicts the
purpose for using such a model in the first place (Howells, 2005).
The ‘first generation’ model of innovation was developed by studying projects such as the
“Manhattan Project”, where the innovation process was presented as linear to capture the need of
basic research prior to other phases in the process (Michelfelder et al., 2013). The model assumed
that if more effort was put into research and development then more successful products would
be developed by the company (Rothwell, 1994; Price and Bass, 1969). The ‘first generation’ model
of innovation was therefore perceived as a linear model of innovation.
The ‘second generation’ model of innovation was also perceived as linear, and two versions of this
model were created (see Figure 2 and Figure 3). The first one is called the “technology push” model
which is technology driven, and the other one is called the “market pull” (also known as the “need
pull”) model which is market driven (Rothwell, 1994).

Figure 2: Linear “technology push” model of innovation (Rothwell, 1994).

Figure 3: Linear “market pull” model of innovation (Rothwell, 1994).

The “technology push” model was derived from the ‘first generation’ model of innovation. Its
focus lies on the research and development where ideas for new products are generated. The model
is often used when the company aims to commercialize a product based on existing or newly
invented technology, without identifying if there is a customer need for the product in the first
place. The “market pull” model was created to show that the market was the source for new ideas
for the research and development, making the research and development to be of less importance.
The model is often used when the company tries to identify areas where customer’s needs are not
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yet met and focuses on developing products to fulfill those needs. One innate problem with the
“market pull” model is that it can make companies neglect long-term research and development
programs and only focus on incremental improvements based on suggestions that come from
customers. In so doing, the company may run the risk of losing their ability to adapt to any radical
market or technological changes that might occur (Rothwell, 1994).
Besides the “technology push” model and the “market pull” model there is also a third champion
driven model that explores innovation-driven projects and ‘skunk works’-teams (Burgelman, 1983).
Then there is also the ‘third generation’ model of innovation. This model is called the “interactive
model” of innovation and it provides a richer description of how innovation processes work
compared to the linear models. Some of the ‘third generation’ interactive models of innovation are
called the “coupling models” (Rothwell, 1994), the “life cycle models” (Lindell, 2012), which are
usually divided into the “marketing” (Levitt, 1965) and the “technology and competition models”
(Cusumano et al., 2007, Christensen, 1992, Foster, 1986, Tushman and Anderson, 1986, Abernathy
and Utterback, 1978). Then we have the “planning models” and the “emergent innovation models”
(Zirger and Maidique, 1990, Cooper and Kleinschmidt, 1986), the “chain-linked models” (Kline
and Rosenberg, 1986, Kline, 1985), the “Twiss’s ‘Egg’ models” (Howells, 2005), and the “black
box models” (Marinova and Phillimore, 2003). Then we also have “evolutionary models”, which
challenge the central concept of economic theory (Saviotti, 1996). In so doing, they rejected the
focus on market equilibrium and the need for complete information. They claim that innovation
evolves through change and that the decisions are not always based of costs.
Related models are the “technological imperative models”, the “innovation avenue models”, the
“technological trajectory models”, the “technological and techno-economic paradigm models”
(Marinova and Phillimore, 2003), the “Schmidt-Tiedemann Concomitance Model of Innovation”
(Howells, 2005), the “Kline Model of Technology Innovation Process” (Fernandez, 2005), the
“Roozenburg and Eekels Product Innovation Process” (Buijs, 2003), the “Delft Step-by-Step
Innovation Model” (Buijs, 2003), and the “Archer Innovation Process” (Buijs, 2003).
The success from using interactive models has never been associated with performing one or two
tasks brilliantly but performing all the tasks competently and in a well-balanced and coordinated
manner. Key individuals of the company are therefore considered to be of utmost importance for
such interactive models. These people are thus regarded as innovation champions, equipped with
an entrepreneurial aptitude and a strong commitment to innovation (Rothwell, 1994).
Despite their richer descriptions, however, these ‘third generation’ models of innovation have not
yet managed to make the same impact as their (inferior) ‘first generation’ and ‘second generation’
models of innovation. Their impact has been smaller because of their complexity and their multiple
feedback loops, which are more complicated than they are useful as an analytical framework
(Godin, 2006). Nevertheless, these feedback loops are normally present in modern organizations,
especially those which are repeatedly successful in innovation (Kline, 1985).
The ‘fourth generation’ models of innovation were called parallel and integrated models. They were
first used by Japanese companies and their entrepreneurs in the 1970’s. The two main features of
this model are integration and parallel development (Danilovic, 1999).
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The ‘fifth generation’ models of innovation were essentially improved versions of the ‘fourth
generation’ models of innovation. The ‘fifth generation’ models of innovation differed by also
including systems integration and networking (Marinova and Phillimore, 2003).
Mastering the ‘fifth generation’ models of innovation, with all their processes, involve considerable
learning, including organizational learning. The cost of learning, however, is very steep in terms of
time, equipment, and training (Rothwell, 1994). The benefits however, according to Rothwell,
outweigh the costs. The main benefit of these models come from the efficient and real time
managing of information throughout the whole system of innovation. The ‘fifth generation’ model
of innovation is a process of parallel information processing, where face-to-face contact between
individuals complement electronic information processing (Rothwell, 1994).
Despite having many different models of innovation (innovation processes) to choose from, trying
to implement a new process for innovation does not mean that it would not be a problematic
endeavor. After all, going through an innovation process offers many challenges, especially if the
company is facing different innovation barriers. Innovation barriers can for example hinder or
block the adoption of new technologies. They can cause companies to experience path
dependencies or inertia. They can also hinder companies from obtaining a balance between
exploration and exploitation, causing them to fail as they attempt to create innovation. Thus,
innovation barriers are also important to learn about to understand the process of innovation.

3.2.8

Exploring innovation barriers

Innovation barriers have been studied many times in the past, by researchers from many different
disciplines, e.g. economics, sociology, psychology and management. Innovation barriers lead to
negative consequences during innovation processes (Hadjimanolis, 2003). Most often, innovation
barriers evolve as companies grow. Many a time due to the lack of so-called facilitators (innovation
champions), but some innovation barriers evolve despite of or due to them (Piatier, 1984).
In large companies, internal barriers occur because of their complexity and due to lack of
motivation, communication problems, coordination problems, and lack of incentives. Bureaucratic
barriers in large companies occur due to isolation of top managers from production and marketing,
intolerance of entrepreneurs and innovation leaders, short time horizons, bureaucracy, and badly
chosen incentives. In small companies, both external barriers and resource-related internal barriers
are common. While it may be vital to learn what innovation barriers exist in a company, removing
them will not automatically restore the innovation process to its former glory because innovation
requires motivation and effort, risk tolerance, and coordination of the activities of many actors.
Innovation barriers affect innovations either partly or completely. They may stop innovations from
happening, delay them, or increase their cost. As such, innovation barriers have a negative effect
on the whole innovation process, but their effect can differ both in regard to the frequency of their
occurrence and their intensity, and in regard to which stage in the innovation process that these
barriers affect (Tidd et al., 2005, Hadjimanolis, 2003).
Other types of innovation barriers are related to lack of vision and strategy for innovation, lack of
time, having no budget, being risk aversive, fearing failure, having long bureaucratic procedures,
not being in line with the organization’s objectives, having no rewards or incentives, and
departments working in silos (Sloane, 2017; Gleeson, 2013). Not to mention that research has
shown that working in office spaces does not offer the benefits that people once assumed. People
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talk less to each other, interact less with each other, avoid other people more, and chat more as a
consequence (Danielsson, 2018). Therefore, people need to interact more with each other,
especially across departments, for the purpose of innovation.
Despite all the different types of innovation barriers, Hadjimanolis (2003) still argues that it is fully
possible to set up a process that can identify barriers within a company and eventually remove
them from the organization.
Nevertheless, innovation barriers still come in different shapes and sizes and with different
challenges. They can be grouped into different categories. For example, they can be grouped into
either external or internal barriers (Story et al., 2014; Cordeiro and Vieira, 2012).
Innovation barriers can also be related to:





















market entry (Porter, 1979),
user resistance (König and Neumayr, 2017),
decision-making, taking action, capturing opportunities (Krueger).
path dependency and lock-in (Arthur, 1994, Arthur, 1989, David, 1985),
inertia (Weick and Quinn, 1999; Pfeffer, 1997),
having a rigid organizational structure (Mintzberg, 1983b),
having core competences that transform into core rigidities (Leonard-Barton, 1992),
having rigid organizational routines (Uittenbroek, 2016; Kaplan and Henderson, 2005;
Teece et al., 1997; Dougherty and Heller, 1994; Dougherty, 1992),
having a too narrow business focus (Miller, 1993),
having a too narrow corporate identity (O'Malley et al., 2014; Sevón, 1996),
having a fixed mindset (Batista, 2012),
having a non-innovation friendly culture (Kotter and Heskett, 1992),
having rigid regulations and policies (Mohnen and Röller, 2005),
having low employee motivation or low manager-employee interaction (Büschgens et al.,
2013; Madrid-Guijarro et al., 2009),
having insufficient communication flows (Hadjimanolis, 2003),
having unattractive incentive systems (Hadjimanolis, 2003),
lack of knowledge (Visser and Boschma, 2004) and knowledge boundaries (Tell, 2017),
lack of human or financial resources (Cordeiro and Vieira, 2012),
lack of collaboration (Skippari et al., 2016),
the ‘not invented here’-syndrome (Hussinger and Wastyn, 2011),

In addition to the different type of barriers presented above, Sandberg and Aarikka-Stenroos (2014)
reviewed 103 articles on innovation barriers and classified them into six main categories related to
the innovation process. The first two barriers were related to external innovation barriers:
1. resistance or lack of support from specific actor(s), such as customer resistance (e.g.
customer unwilling to take risks, lacking experience, changing needs, or not knowing of
their own needs), unsupportive government (e.g. governments' actions, laws, standards,
hindering or failing to support innovation), paucity of external finance (e.g. lack of
finance available, and/or resistant investors), or rivalry (e.g. behavior of competitors), and
2. restrictive macro environment, such as undeveloped networks and ecosystems (e.g. other
network actors lack means to understand the nature of an invention, complementary
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technologies are limited until innovation sales reach a critical mass, as well as prevailing
technological regimes preventing new technologies to take their place), technological
turbulence (e.g. changing technologies that make prediction difficult), inappropriate
infrastructure (e.g. lacking or incomplete facilities and services), or restrictive local culture
(e.g. shared values and beliefs that characterize groups of people in a particular place and
orient their resistance to innovations).
Customer resistance presents certain challenges. What would happen if HMS introduced a new
product on the market, but customers would not be willing to accept it? Would they be able to
convince them? Undeveloped networks or ecosystems could present a similar challenge.
Nevertheless, such innovation barriers are often part of the challenge in the exploration process.
The last four (2014) were related to internal innovation barriers:
1. restrictive mindset (e.g. fear or resistance to innovation, discouragement of risk taking,
intolerance of mistakes, restrictive organizational culture, strong routines inhibiting
actions outside pre-existing patterns, cognitive structures that screen out information
unrelated to an organization’s current tasks, as well as core competences turning into
rigidness),
2. lack of competences, such as lack of discovery competences (e.g. lack of competences to
create, recognize, elaborate, and articulate innovation opportunities, and focusing
narrowly on meeting the needs of current customers), lack of incubation competences
(e.g. lack of competences to pursue activities that convert opportunities into business
proposals, as well as building a new business model or applying a new one that might
damage the old one), or lack of acceleration and commercialization competences (e.g.
problems with market targeting, and increasing the business to the point where it can
stand on its own),
3. insufficient resources (e.g. lack or misallocation of internal finances, people skills,
expertise, and time pressure), and
4. unsupportive organizational structure (e.g. conflicts between different departments,
conflicts between the mainstream organization and innovation, conflicts between
research and development and production, as well as hierarchical arrangement of
authority, communications, rights and responsibilities) (Sandberg and Aarikka-Stenroos,
2014). These six categories summarize most of the barriers already mentioned, without
going into social or psychological innovation barriers.
Such innovation barriers can also cause inertia, which can be defined as “the inability for organizations
to change as rapidly as the environment” (Sommer, 2012, p.139). This type of inertia can be formed
during periods of stability (Gersick, 1991), by getting stuck in comfortable routines (Nelson and
Winter, 1982). It can also come from having a too narrow business focus, which increases a
company’s unwillingness to enter new markets (Miller, 1993). That in turn can be related to long
executive team tenures, which during stable market periods enhance an organization’s performance
but during turbulent periods may have an opposite effect (Virany et al., 1992). Technology
development and the path of technological progress is yet another type of inertia, which relates to
how different stages (eras) in the technology cycle and the industry shape the focus of organizations
towards either incremental improvements or radical innovations (Tushman and Rosenkopf, 1992).
“Sometimes it is like that, that your greatest strength can sometimes become your weakness.
It all depends on the circumstance. Many companies have been extremely successful, and then
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they’ve disappeared, and you can see it later in their story, that the factor that once made them
very successful later became a burden for them. Of course, these disk drives were a minor thing
for us, an experiment only that we did, but it was nevertheless a lesson we drew for the future
and for our network cameras. You have to be careful when to get involved with a new
technology, that if you’ve been successful in one technological area, you may not be equally
successful in a new technological area if you use the same technology. That is why we chose to
develop a different technology platform when we developed our network cameras.”
(Per Ädelroth, Vice President of Operations at Axis, 2017-08-18)
This quotation above captures the product life aspect quite well. No product, no matter how great
an innovation, will last forever. This means that an innovation that was a company’s strength for
many years, will sooner or later turn into the company’s weakness. HMS, for example, has two
radical innovation. The Anybus embedded and the Anybus gateway products. For most of HMS’
history, their embedded products have been their main source of revenue. Nowadays, however,
their gateway products are closing in, and their margins are growing much faster. This shows that
things are changing, and that HMS’ strength, their embedded products, may lose their position of
strength to their gateway products in the future. Thus, a company cannot rely on one product
(family) forever. Sooner or later, something else will be prioritized by the company’s customers.
Innovation barriers can also be understood from a metaphorical perspective. The “garbage can”
model for example (Cohen et al., 1972) represents a metaphor that illustrates how managers use
decision-making from the solution side instead of from the problem side. In other words, it shows
how managers select existing solutions and try to fit them into solving new problems instead of
creating new solution for those problems. The former is easier, but it seldom works because it does
not capture the need that customers have, nor does it solve the real problem. Being stuck in the
“garbage can” way for thinking is thus an example of a barrier to innovation (Cohen et al., 1972).
Therefore, HMS have to consider that they are expanding into new business territories, into a new
business domain, such as the industrial internet of things (IIoT) market. Thus, when HMS enters
such a new business domain, their old Anybus products may not be able to (fully) solve the
problems that the customers of this new business domain may expect. Forcing the Anybus into a
solution may sometimes work, but sometimes it may not. Thus, if HMS is not able to reach
commercial success in a new business market like this, then they may have to abandon their Anybus
solution and try to use their core technology and core competence to develop a solution that will
actually fit this new business domain. And this is the difficulty captured by the “garbage can”.
Two of Morgan’s (1986) eight organizational metaphors were the “machine” and the “psychic
prison”. They can also be seen from the perspective of barriers. When “managers think of organizations
as machines they tend to manage and design them as machines made up of interlocking parts that each play a clearly
defined role in the functioning of the whole. At times, this can prove highly effect; at others, it can have many
unfortunate results. One of the most basic problems of modern management is that the mechanical way of thinking
is so ingrained in our everyday conceptions of organization that it is often very difficult to organize in any other way”
(Morgan, 1986, p.6). Machine bureaucracies “tend to be ineffective except under conditions where tasks and
environment are simple and stable. Their highly centralized systems of control tend to make them slow and ineffective
in dealing with changing circumstances. While appropriate for firms that are production driven or efficiency driven,
they are often inappropriate for firms that are market or environment driven” (Morgan, 1986, p.50).
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Morgan also argued that “[h]uman beings have a knack for getting trapped in webs of their own creation”
(Morgan, 1986, p.207). He called these cognitive traps for ‘psychic prisons’, which describe how
organizations and their people get trapped in a specific, or even favored, way of thinking. As a
consequence, they create restrictions to people and their creativity, they prohibit change, and they
limit the organization’s ability to innovate and to progress into the future (Young, 2013).
“The psychic prison metaphor offers a powerful set of perspectives for exploring the hidden
meaning of our taken-for-granted worlds. It encourages us to dig below the surface to uncover
the processes and patterns of control that trap people in unsatisfactory modes of existence and
to find ways through which they can be transformed.”
(Morgan, 1986, p.235)
Thus, in times of change “it is possible to look at almost any industry and find once successful firms struggling
to survive. In 1982, Tom Peters and Robert Waterman wrote about excellent companies such as IBM. By the
1990s, many were struggling. Their particular style of excellence had become a trap that prevented them from thinking
in new ways and from transforming themselves to meet new challenges” (Morgan, 1986, p.209). The psychic
prison therefore shows how a company’s strength can become its weakness, leading to its downfall.
“Powerful visions of the future can lead to blind spots. Ways of seeing becomes ways of not seeing. All the forces that
help people and their organizations create the shared systems of meaning that allow them to negotiate the world in in
an orderly way, can become constraints that prevent them from acting in other ways” (Morgan, 1986, p.209).
Yet another metaphor that is a barrier to innovation is gravity. It may even be “[o]ne of the biggest
barriers to innovation … highlighted by Rajiv Narang … As he explained, the metaphor of gravity relates to the
invisible mindset that drags down ideas: it blocks new ideas and minimizes ‘orbit-shifting’ initiatives. However, this
is not just a single level issue, as gravity can be organizational, industry, country, or cultural, and a business may
have to fight this on all these different fronts” (Barriers to innovation, 2007).
Organizational metaphors therefore represent both different strengths and different weaknesses
for organizations, and by viewing organizations from the perspective of such metaphors, it is
possible to determine different types of organizational barriers to innovation. However, while
innovation barriers and processes are part of the exploration process, exploitation is also needed.
The restrictive mindset, however, is also an important innovation barrier to overcome. From my
observations, company employees who have less to lose but try to be innovative sometimes come
up with ideas that go far beyond the company’s business and the company’s competence and
capability to manage. Such suggestions involve exploration, but they seldom get enough resources
because they are seldom accepted by company managers. Besides such suggestions, company
employees also come up with incremental improvements, which involve exploitation. This shows
the struggle between exploration and exploitation, but it also shows another problem. The
company employees’ radical ideas do not take commercialization into account, and without
successful commercialization there will be no innovation. The restrictive mindset comes into play
when company managers, who have much more to lose, fear to take risks where there is no
commercial success in sight. And are they not right to do so? Thus, how do you balance between
the process of exploration and the process of exploitation in such a way that you include
commercialization in the exploitation process as well, to overcome the restrictive mindset?
The dynamics of innovation is therefore closely related to an organization’s ability to change and
to manage these innovation barriers in order to find a balance between exploration and
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exploitation. Thus, “organizational change can provide a useful framework for the study of barriers and their
effects. Barriers to innovation can then be considered a subset of barriers to change” (Hadjimanolis, 2003).
Internal and external innovation barriers are also closely related how people (individuals) interpret
those barriers. In such cases, internal and external barriers can be seen from a psychological and
cognitive perspective. And since innovations are created by people, it is vital to know how and why
people are motivated or discouraged towards taking action that leads to the creation of innovations.
What is well known from psychology is that people often listen more to emotional arguments than
to logical arguments (Goldhill, 2015). That means that managers, without realizing it, often make
decisions that are based on emotional rather than logical reasons (Camp, 2016), and that people
are far from consistent in their behavior (Hertwig and Gigerenzer, 2011). Therefore, people
sometimes need to be “shocked into beginning to make the necessary adaptations. People have a general bias
toward spinning their reality in positive ways and ignoring uncomfortable facts. It takes a real jolt to make them see
that everything is not OK. … Nobel Prize winner Daniel Kahneman of Princeton refer to such optimism in the face
of countervailing facts as delusional optimism” (Beinhocker, 2006, p.357).
Another challenge is that while people usually try to do good things, their perception is limited by
the knowledge they possess. Thus, their actions may still lead to bad things, even if they do not
realize it. It is not their fault. They mean well, but bad things happen anyway. Positive things like
innovation or leadership does not always lead to good things, but most people think that they
always do. Psychologists call this ‘cognitive dissonance’, where people try to avoid situations where
positive things are linked with negative things (Festinger, 1957). We want to believe that good
things go hand-in-hand and bad things do the same (Alvesson and Spicer, 2011).
Kodak for example had intelligent people who did everything they could to make the company
succeed. They focused on growth, and on what they knew had worked in the past (Gottschall,
2017, Anthony, 2016, Cohan, 2011). In 2012, a “group of tech heavyweights, including Apple, Google and
Facebook, have joined forces to purchase approximately 1,100 digital imaging and processing patents from Eastman
Kodak for $525 million” (Derry, 2012). Kodak was leading in patents for digital camera technology,
but they were affected by innovation barriers and they could not integrate them in new products.
This is just another example of a mental model inertia that companies sometimes face.
“[C]ognitive scientist John Holland and his colleagues portray human mental models as
organized into ‘default hierarchies’. … When we are young and inexperienced, our default
hierarchies are fairly shallow, so our views of the world are more general than specific. This
way of thinking has both advantages and disadvantages. The advantage is that our mental
models are easily changeable. New experiences are readily absorbed, and reorganizing the
hierarchy is not very difficult, because there isn’t that much to reorganize. The disadvantage
is that there is a lower probability of having the right response to a given situation. Thus, the
stereotype of young people being more adaptable in their thinking, but also more likely to do
something inappropriate, is not entirely unwarranted. As we gain experience with age, our
default hierarchies fill up and the situation reverses. We have a larger collection of specific
experiences and more feedback on what has worked and what has not. Our mental models
grow into highly complex structures of categories, interlinked rules, and weightings. We become
less likely to perceive anything as totally new, and instead try to relate new knowledge to
previous experiences and group those experiences into existing categories. … In essence, we
balance exploring and exploiting over our lifetimes. The early emphasis is on exploring while
we form our mental models and get feedback from the environment, but eventually we settle
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into a groove, and the emphasis shifts to exploiting the model we have developed. … The
implications for organizations, however, are important. Stable mental models work well in
stable environments, which is to say, most of the time. … Firms tend to be organized as
hierarchies, with the people who are most experienced sitting at the top. This arrangement
presents a trade-off: the mental models at the top are likely to be some of the best for the
purpose of execution in a stable environment, but less capable of exploring, and less likely to
adapt to environmental shifts. The result can be significant inertia in an organization when
environmental change does occur. This mental model inertia helps explain why many
turnaround situations involve wholesale changes in top management. It is often easier and
faster to simply change the people than to change their mental models.”
(Beinhocker, 2006, pp.359-361)
The challenge between the experienced managers at the top of the company’s hierarchy, who do
not want to invest in new ideas that they fear that they do not have the competence or capability
to manage, and the less experienced employees who are less burdened by inertia and thus more
willing to take on bigger risks, is to find a balance that both can accept. As argued by March (1991),
a company’s key to survival is finding a balance between exploration and exploitation. Such a
balance requires that company managers and employees understand each other’s expectations and
work together. However, how such a balance is achieved is not an easy question to answer. It is
easy to say that finding a balance is needed, but much harder to say how. Replacing people, as
argued in the quotation above, is one way to do it, but is there no other way?
People-related innovation barriers can also be divided into either the lack of will or the lack of
competence. The former is often related to motivation. Extensive studies have been done regarding
factors that block the creativity of individuals, which is important for people-related innovations
(Hadjimanolis, 2003). A typical example of a people-related barrier to innovation is when an
innovation threatens the status and privileges of experts, making their expertise obsolete. These
experts protect themselves in return by resisting the innovation. In such a case, an innovation
leader/champion is needed, to overcome the resistance of experts (Hadjimanolis, 2003).
The “Not Invented Here”-syndrome is another innovation barrier that is common within a
company (Hadjimanolis, 2003). It happens especially often when external ideas are imported into
the company and they appear revolutionary and threatening to current managers or employees, and
there is no innovation leader/champion to support them (Hauschildt, 2003). I have observed
another example of the “Not Invented Here”-syndrome as well, related to when companies create
special teams to manage innovations, and those teams develop a new product prototype. When
that prototype is later moved out from the special team and into the general product development
department, the product is often affected by the “Not Invented Here”-syndrome, especially when
the innovation leader/champion from the special team does not move over with the product.
“Motivation and emotion, two central concepts in psychology, are closely linked. When our
motives and goals are gratified, threatened or thwarted, we often experience emotion.
Motivation is a process that influences the direction, persistence and vigour of goal-directed
behaviour.”
(Holt et al., 2012, p.400)
Another problem that I have observed related to the “Not Invented Here”-syndrome is that the
reason why new products are affected by this syndrome when they are moved to the general
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product development department is because the former innovation leader/champion from the
special team that created the product from scratch, managed to become emotionally attached to
the product, but the new people who take over the product later, have no such attachment.
“One [other] approach to motivation [was] that of learned helplessness. The basis of this idea
rests on the relationship that exists between the behavior of the individual and the outcomes
of that behavior. For example, if we are hungry and we go and eat then we learn that eating
removes the drive of hunger and thus the behaviour is reinforced. Learned helplessness results
when there is no relationship between behaviour and outcome.”
(Holt et al., 2012, p.401)
There are many different perspectives on what drives or motivates company managers and
employees. The “drive theory of motivation”, the “three need theory”, and the “self-determination
theory” are just a few examples. However, the perspective of helplessness is interesting when
related to the innovation process and exploration because it shows that “when people have little control
over outcomes in their lives then there will be a decrease in their motivation—because they feel that what they do has
little influence on the outcomes for them” (Holt et al., 2012, p.402). Not only that, empirical data from
HMS have also shown that when people cannot control or influence the outcome of certain
problems, and when they are pressured internally and externally to solve these problems, then it
often leads to burnouts. Burnouts have occurred at HMS over the years, due to such reasons.
Another type of psychological barrier is the self-defeating behavior. Related to innovation, selfdefeating behavior is often based on people’s fears, which hold them back from innovating
(Keating, 2014). A “self-defeating behavior is any behavior that normally ends up with a result that is something
the person doing the behavior doesn’t want to happen. If you are trying to accomplish some goal, and something you
do makes it less likely that you will reach that goal, then that is a self-defeating behavior” (Self-Defeating
Behavior). Trade-offs is such an example, and people make tradeoffs in their behavior all the time.
A tradeoff is not always bad, but when it is, it becomes a self-defeating behavior. “[M]any tradeoffs
involve short-term gains but long-term costs. Hence, the people take the immediate pleasure and seem to discount the
eventual risks or harm. Second, in many tradeoffs the benefits seem certain but the costs seem only possible” (Brocas
and Carrillo, 2003, p.4). Thus, knowing that innovation is vital for a company’s survival, but
ignoring innovation at the expense of short-term goals such as selling what we have right now
offers greater pleasure short-term and therefore counts as a self-defeating behavior. However,
when the future feels like it is far away, people are more scared of losing what they have today.
Nevertheless, the Fortune 500 list is showing that no company is safe from decline, and most of
them are likely to disappear from the list in the near future (Perry, 2015; Perry, 2014). No company
is immune to falling, and “decline can happen, even to those that appear invincible” (Collins, 2009, p.xiv).
Self-defeating behavior is very common for human beings, and even though we humans think that
we are, most of the time, rational beings, research in psychology has shown that we often are in
fact irrational as well. “Plenty of human behavior ... produce results that are harmful or costly to the self. ... Selfdefeating behavior is [therefore] quite real” (Brocas and Carrillo, 2003, p.3), and tradeoffs, trading shortterm moneymaking (growth) for long-term survival (radical innovation) is one such example.
“You more likely act yourself into feeling than feel yourself into action.”
(Peters and Waterman Jr., 2015, p.73)
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This quotation above argues that talking about something means very little. Doing something is
much more convincing. For an innovation perspective, saying that innovation is important will not
make people truly believe that it is. Only if you get people to act, to be part of an innovation
process, even in small ways, will they come to believe in what they are doing, and ultimately that
innovation is important. People can also be motivated through positive reinforcement.
“[T]he most important lesson from [B. F.] Skinner is the role of positive reinforcement, of
rewards for jobs well done. … In short, negative reinforcement will produce behavioral change,
but often in strange, unpredictable, and undesirable ways. … To the extent that this
underlying notion prevails, we are not paying attention to people's dominant need to be
winners. Moreover, repeated negative reinforcement is, as Skinner says, usually a dumb tactic.
It doesn't work very well. It usually results in frenetic, unguided activity. Further, punishment
doesn't suppress the desire to "do bad." Says Skinner: "The person who has been punished
is not thereby simply less inclined to behave in a given way; at best, he learns how to avoid
punishment. ... Positive reinforcement causes behavioral change too, but usually in the intended
direction. ... Positive reinforcement ... not only shapes behavior but also teaches and in the
process enhances our own self-image.”
(Peters and Waterman Jr., 2015, p.68)
In 1982, Peters and Waterman Jr. described how managers in successful companies ‘walk the plant
floor’. What they meant was that managers took the time out of their busy schedules to walk around
the company, talk to employees, and show genuine interest in their work. Most often, managers
are very busy, and you seldom see them ‘walk the plant floor’. However, as Peters and Waterman
Jr. put it, “with management’s time being as scarce as it is, that form of reinforcement may be the most powerful of
all” (Peters and Waterman Jr., 1982, pp.71). ‘Walking the plant floor’ is therefore known as a
method that belongs to positive reinforcement and originates from behaviorism.
“People have ego and development needs … and they’ll commit themselves only to the extent
that they can see ways of satisfying these needs. … People cannot be truly motivated by anyone
else … that door is locked from the inside; they should work in an atmosphere that fosters
self-motivation … self-assessment … and self-confidence. … People should work in a climate
that is challenging, invigorating, and fun … and the rewards should be related as directly as
possible to performance. … When people are in an atmosphere of trust, they’ll put themselves
at risk; only through risk is there growth … reward … self-confidence … leadership.”
(Peters and Austin, 1986, p.241)
Despite positive reinforcement, people can usually motivate themselves. However, from my
observations I have seen that people often need a bit of both. For example, software engineers are
often motivated by their own programming. By creating something through their software code
that has elegance, that was intelligently crafted, and that solves a problem that they feel is important.
But self-motivation can only motivate a person to a certain level. It has to be combined with
recognition from others as well. Thus, while people often bring their own motivation to the table,
they still need an atmosphere of trust, where they feel that taking risks for innovation is allowed.
Therefore, from what I have managed to observe, balancing between exploration and exploitation
requires company managers and employees from different departments to work together. Only a
certain number of people at HMS are able to manage both, while most need help from each other.
Someone who is capable of managing the process of exploration may not know how to manage
the process of exploitation, and vice versa. Innovation is therefore a matter of collective teamwork.
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3.3

Exploiting innovation
“Adaptive systems that engage in exploration to the exclusion of exploitation are likely to
find that they suffer the costs of experimentation without gaining many of its benefits. They
exhibit too many undeveloped new ideas and too little distinctive competence. Conversely,
systems that engage in exploitation to the exclusion of exploration are likely to find themselves
trapped in suboptimal stable equilibria. As a result, maintaining an appropriate balance
between exploration and exploitation is a primary factor in system survival and prosperity.
… Because of these differences, adaptive processes characteristically improve exploitation more
rapidly than exploration. These advantages for exploitation cumulate. Each increase in
competence at an activity increases the likelihood of rewards for engaging in that activity,
thereby further increasing the competence and the likelihood.”
(March, 1991, p.71, p.73)

The process of exploitation is about exploiting old certainties, but while the previous section
focused on explaining the difficulties of the exploration process, of going from exploitation to
exploration, this section focuses on explaining the difficulties of going from exploration to
exploitation. It may sound easier than the other way around, but there are many companies with
the best products in the world, who still do not succeed, who still never manage to create any
innovations. Why? Because they never manage to reach commercial success, Thus, the difficulty
of going from exploration to exploitation is managing to reach commercial success.
Exploration and exploitation are therefore two processes that are closely interlinked. They are not
two totally separate processes, even if companies often go from one to the other. The way they are
interlinked is through innovation, because the innovation process requires going through both of
them before an invention can become an innovation. Doing one well but not the other does not
result in innovation. It is a delicate balance, but as March (1991) argued in the past, to survive,
companies need to find the balance between these two processes. And while HMS have managed
to do this in the past, to create their first two radical innovations, they need to do this yet again to
discover their next and third radical innovation. But in order to go from exploration to exploitation
and succeed with commercialization a company can try to apply business model innovation.
“There was a time, not so long ago, when
‘‘innovation’’ meant that companies needed to invest
in extensive internal research laboratories, hire the
most brilliant people they could find, and then wait
patiently for novel products to emerge. Not
anymore. Today, innovation must include business
models, rather than just technology and R&D. …
A better business model often will beat a better idea
or technology.”

“Business models are a way to explain how an
enterprise works. It describes who the customer is and
what the customer values are and what the value
proposition are for the enterprise. … The research on
business model innovation is concentrating on changes
in the business model and its components and the search
for new logics within the existing organization to
capture and create value for customers, suppliers and
partners.”

(Chesbrough, 2007, p.12)

(Danilovic et al., 2016, p.59, p.62)

Business model innovation and a business model are not the same thing. A business model
describes the process of commercialization. However, business model innovation is a process for
developing a new business model. And what makes innovation successful is commercialization.
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Therefore, while innovation does not ignore technology and R&D, a better business model will
more surely lead to innovation compared to new ideas about technology or about R&D.
“A business model is a framework or recipe for making money—for creating and capturing
value. Innovation is about doing things differently from the norm. Therefore, a business model
innovation is a framework or recipe for creating and capturing value by doing things differently.
It is often about changing the rules of the game. … Business model innovation does not have
to involve leapfrogging competitors with products that have better product characteristics than
competitors. In fact, some of the more interesting business model innovations are those in which
firms cut back some product/service characteristics that have come to be considered sacred cows
by some customers. … The winner in the face of business model innovation can be the firm
that moved first to change the rules of the game, or a firm that came in later and pursued a
better business model.”
(Afuah, 2014, p.4)
A business model is a complex concept, which many researchers have attempted to define. Some
have done it more narrowly, while others more broadly. Some incorporate strategy, others omit it.
However, compared to a strategy, a business model describes the logic of how a company, or any
organization for that matter, creates, delivers, and captures value (Osterwalder and Pigneur, 2010).
The business model canvas that was created by Osterwalder and Pigneur, uses nine basic building
blocks by which any organization can be modelled in order to present its perspective on value
creation through commercialization and its intent to make money. These nine building blocks are:
1) customer segments, 2) value propositions, 3) channels, 4) customer relationships, 5) revenue
streams, 6) key resources, 7) key activities, 8) key partnerships, and 9) cost structure. Osterwalder’s
categories have also changed over time. They were not the same in the beginning (Osterwalder,
2004) compared to how they came to be a few years later (Osterwalder and Pigneur, 2010). “The
business model is like a blueprint for strategy to be implemented through organizational structures, processes, and
systems” (Osterwalder and Pigneur, 2010, p.15). However, even if business models span a wide range
of focus areas, from creating new businesses to improving or transforming organizations, most of
them can be captured using these nine building blocks of the business model canvas.
Therefore, the “term ‘business model’ has [often] been misinterpreted and misused over the years, and has
consequently been inadequately understood and applied by both practitioners and scholars. It has been frequently
confused with other popular terms in the management literature such as strategy, business concept, revenue model,
economic model, or even business process modeling” (DaSilva and Trkman, 2014, p.379). Thus, a business
model and a strategy are not the same thing and should not be confused with each other.
For example, a “[s]trategy involves a vision, the positioning to the environment or competitors—simply put, an
idea of which direction it will go in the future … The business model presents a means for the coherent implementation
of a strategy … Based on a business model, the operative implementation can take place in the course of an
organizational design or business process model. The business model can thus be understood as a link between future
planning (strategy), and the operative implementation (process management)” (Wirtz et al., 2016b, p.38).
Business models therefore incorporate strategies, and while the former presents how the business
works and all its ins and outs, the strategy presents what the company has to do to achieve its goals.
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In other words, while “[s]trategy is how to move to a desired future state: a business model describes that state.
A good model will be relatively comprehensive, and coherent - its attributes will fit together in a way that makes
sense” (Dahan et al., 2010, p.328). Thus, “a business model is more generic than a business strategy. Coupling
strategy analysis with business model analysis is necessary in order to protect whatever competitive advantage results
from the design and implementation of new business models. Selecting a business strategy is a more granular exercise
than designing a business model. Coupling competitive strategy analysis to business model design requires segmenting
the market, creating a value proposition for each segment, setting up the apparatus to deliver that value, and then
figuring out various ‘isolating mechanisms’ that can be used to prevent the business model/strategy from being
undermined through imitation by competitors or disintermediation by customers. Strategy analysis is thus an essential
step in designing a competitively sustainable business model” (Teece, 2010, p.180).
A business model can therefore start with a vision and then incorporate a strategy (Philipson, 2016),
but a business model and a strategy are not the same thing. Thus, while having a strategy for
innovation is one thing, in today’s market, such a strategy will most likely not work unless it is
created during the process of business model innovation and adapted to manage the changing
environment and to capture new customer value. Thus, what often leads to innovation is the actual
business model innovation process itself (Emprechtinger, 2018).
A summary table of what a business model is can be found in Table 5. Nevertheless, in spite of its
extensive use, the term “business model”, not to mention the term “business model innovation”,
is “not at all unambiguous. The term ‘business model’ was introduced in the late 1950s but hardly used in popular
or research publications until the 1990s, and only with the hype of the Internet did it reach a first peak in 2000.
… To date, [both of these] concepts remain ambiguous as there is no commonly accepted or dominant theory or
definition of business models” (Foss and Saebi, 2015, pp.5-6).
Business model definitions

Main concepts and sub-concepts

A business model can be defined as “an architecture for the product, service
and information flows, including a description of the various business actors
and their roles; and a description of the potential benefits for the various
business actors; and a description of the sources of revenues” (Timmers, 1998,
p.4).

Architecture

Products/Services

Description

Information

“A business model depicts the design of transaction content, structure, and
governance so as to create value through the exploitation of business
opportunities” (Amit and Zott, 2001, p.493) “and reap the benefits that accrue
from interdependent activities” (Amit and Zott, 2001, p.498) and “thus span
industry and firm boundaries” (Amit and Zott, 2001, p.515).

Design

Transaction content

Structure

Value

Governance

Opportunities

Actors
Benefits/Revenues

Activities
Boundaries

“A successful business model creates a heuristic logic that connects technical
potential with the realization of economic value” (Chesbrough and
Rosenbloom, 2002, p.529).

Logic

“A good business model answers Peter Drucker’s age-old questions: Who is
the customer? And what does the customer value? It also answers the
fundamental questions every manager must ask: How do we make money in
this business? What is the underlying economic logic that explains how we
can deliver value to customers at an appropriate cost?” (Magretta, 2002).

Logic

“A business model is a concise representation of how an interrelated set of
decision variables in the areas of venture strategy, architecture, and
economics are addressed to create sustainable competitive advantage in
defined markets” (Morris et al., 2005, p.727).

Representatio
n

Potential
Economic value
Customer
Value
Making money
Cost
Decisions
Strategy
Economics
Competitive advantage
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Business model definitions

Main concepts and sub-concepts

“Successful companies already operate according to a business model that
can be broken down into four elements: a customer value proposition that
fulfills an important job for the customer in a better way than competitors’
offerings do; a profit formula that lays out how the company makes money
delivering the value proposition; and the key resources and key processes
needed to deliver that proposition” (Johnson et al., 2008).

Model

“A business model articulates the logic and provides data and other evidence
that demonstrates how a business creates and delivers value to customers. It
also outlines the architecture of revenues, costs, and profits associated with
the business enterprise delivering that value” (Teece, 2010, p.173).

Logic

Data/Evidence

Architecture

Creating value

Customer value
proposition
Profit formula
Key resources
Key processes

Delivering value
Revenues
Costs/Profits

A “generic business model that includes the following causally related
components, starting at the product market level: (1) customers, (2)
competitors (3) offering, (4) activities and organisation, (5) resources, and (6)
supply of factor and production inputs. These components are all crosssectional and can be studied at a given point in time. To make this model
complete, we also include a longitudinal process component (7), to cover the
dynamics of the business model over time and the cognitive and cultural
constraints that managers have to cope with” (Hedman and Kalling, 2003,
pp.52-53).

Model

Customers
Competitors
Offering
Activities/Organization
Resources
Input
Dynamics
Cognitive/Cultural
constraints

“By a business model, we mean the combination of ‘who’, ‘what’, ‘when’,
‘why’, ‘where’, ‘how’ and ‘how much’ an organization employed to serve its
customers, end users and other stakeholders 8including but not limited to
employees, partners, suppliers, distributors, lenders, shareholders and the
communities affected by the organization's activities” (Mitchell and Bruckner
Coles, 2004, p.40).

Model

“A business model consists of two essential elements–the value proposition
and the operating model–each of which has three subelements. The value
proposition answers the question, What are we offering to whom? It reflects
explicit choices along the following three dimensions: Target Segment(s),
Product or Service Offering, Revenue Model. The operating model answers
the question, How do we profitably deliver the offering? It captures the
business's choices in the following three critical areas: Value Chain, Cost
Model, Organization” (Lindgardt et al., 2009, pp.1-2).

Model

Information
Customers
End users
Stakeholders
Activities
Value proposition
Target segment
Product/Service
offering
Revenue model
Operating model
Value chain
Cost model
Organization

Business models “act as various forms of model: to provide means to describe
and classify businesses; to operate as sites for scientific investigation; and to
act as recipes for creative managers” (Baden-Fuller and Morgan, 2010,
p.156).

Model

Business

Description

Science

Classification

Management

Investigation
Recipe
“A business model is geared toward total value creation for all parties
involved. It lays the foundations for the focal firm’s value capture by codefining (along with the firm’s products and services) the overall ‘size of the
value pie,’ or the total value created in transactions, which can be considered
the upper limit of the firm’s value capture potential” (Zott and Amit, 2010,
p.218).

Model

Value creation
Value capturing

Table 5: Various business model definitions from the literature.

Business models can therefore be defined in different ways. A business model is essentially a model,
but metaphorically it can also be a representation, a description, a design, an architecture, a
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governance, a logic, a classification, a tool (e.g. for investigation), or even a recipe for a business.
They have even been described as templates, or static representations, or dynamic frameworks, or
ideas for strategic thinking (Executive Summaries, 2010), or tools for strategic choices (Lambert
and Davidson, 2013), or even as value-creating activity systems (Amit and Zott, 2012). “In other
words, a business model is a bundle of specific activities—an activity system—conducted to satisfy the perceived needs
of the market, along with the specification of which parties (a company or its partners) conduct which activities, and
how these activities are linked to each other” (Amit and Zott, 2012, p.42).
Business models are powerful innovation tools because they can turn even a lousy technology into
a successful innovation. “Companies commercialize new ideas and technologies through their business models …
[and] a mediocre technology pursued within a great business model may be more valuable that a great technology
exploited via a mediocre business model” (Chesbrough, 2010, p.354).
This is what HMS managed to do in the past when they created their first and second radical
innovation. And even to this day, HMS’ managers argue that they did not have the best product in
the world, but they became proficient in selling what they had, which is a vital part of the business
model that they created. Thus, it was their business model that made them successful.
But what does a business model do? First of all, it answers questions about the business such as
“who”, “what”, “when”, “why”, “where”, “how”, and “how much”, in order to make the business
work. By categorizing the above definitions (from Table 5), it shows that what a business model
represents, describes, or shows a design of, can be divided into eight categories. These categories
start with 1) actors, 2) activities and 3) analyses. Actors are all stakeholders affected by the business
model, namely everyone from employees, customers, end users, to competitors. Activities are all
the physical key processes involved in the business model, from sale trips and exhibitions to other
activities. Analyses refer to cognitive analyses, or more precisely, all key processes that are not
physical in nature, e.g. making decisions and creating strategies, or even designing operating
models. Everything that is cognitively created before they are put into action and become physical
activities. The other five categories are 4) business dynamics, 5) business expenses, 6) business
resources, 7) business information, and 8) value propositions. Business dynamics represent the
business boundaries, everything from cognitive and cultural constraints to pushing the company’s
limits. Business expenses represent costs or cost models. Business resources represent key
resources. Business information represent everything from data as evidence to input, to science, to
transaction content. Last but not least, value propositions represent both value creating (e.g.
creating customer value, delivering customer value, delivering product/service offerings, etc.) and
value capturing (gaining benefits such as economic value, making money, profit formulas, acquiring
revenues, being part of the value chain, capturing opportunities, seeing potential in the business,
selecting valuable target segments, and any else that can give the company a competitive advantage).
“We did not create the Anybus for economic reasons, and not to save time or something like
that. We created the Anybus because we saw that this solution would bring benefits to our
customers. It was like, wow ... Instead of developing three different cards… even though we
made money from developing each of these cards, we saw that it would be much better for the
customer to not have three different cards that besides the communication part were identical.
So, we created a single card where you could insert different interchangeable modules into it.
And we saw the potential of selling these modules to many customers, without developing the
same cards over and over again, which in turn created higher customer value.”
(Staffan Dahlström, COO of HMS, 2014-12-05)
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As stated in the quotation above, business models focus on creating and delivering customer value.
“Customer value is the satisfaction the customer experiences (or expects to experience) by taking a given action relative
to the cost of that action” (Mansfield, 2014). Consequently, “a business model performs two important functions:
value creation and value capture” (Chesbrough, 2007, p.12). It “defines the way a company generates value
(value creation) and how it captures some of this value as profit (value capture)” (Matzler et al., 2013, p.30).
Value creation can also be divided into “use value” and “exchange value” (Lepak et al., 2007). Value
creation is still important because if you do not know what your customers value, and you cannot
deliver something that they are willing to pay for, then your whole business model will crumble.
Bowman and Ambrosini (2000), also argue that value can be divided into two main factors, which
are also related to the value creation and value capture:




“Perceived use value, i.e. value is subjective, it is defined by customers, based on their perceptions of the
usefulness of the product on offer. Total monetary value is the amount the customer is prepared to pay for
the product” (Bowman and Ambrosini, 2000, p.4).
“Exchange value is realized when the product is sold. It is the amount paid by the buyer to the producer
for the perceived use value” (Bowman and Ambrosini, 2000, p.4).

This classic division of a business model’s focus into value creation and value capture has also led
Baden-Fuller and Haefliger (2013) to “develop a typology with four dimensions: customer identification,
customer engagement, value delivery, and monetization” (Baden-Fuller and Haefliger, 2013, p.420) and argue
that “[b]usiness models are fundamentally linked with technological innovation, yet the business model construct is
essentially separable from technology” (Baden-Fuller and Haefliger, 2013, p.419).
The value proposition is one of the main purposes of a business model (Osterwalder et al., 2014).
Thus, while other models may have similar features, from customer relationships to channels and
activities, their main focus might be something else, for example operational excellence or
expanding the product portfolio. The product flower is such an example (Bengtsson, 2012).
Afuah (2014) on the other hand also create a model for analysing business models, using five main
categories: customer value proposition, market segments, revenue model, growth model, and in
the center of these four, he put capabilities. Afuah (2014), however, did not put customer value
proposition in the center of his model. Instead, he argued that “a business model is about making money,
and money comes from customers. For customers to buy from a firm, the firm must offer them something that satisfies
their needs—that is, the firm must offer the right customer value proposition. However, the right customer value
proposition to the wrong customers will do the firm little good. Therefore, a firm may be better off targeting the type
of market segment whose needs it can satisfy, and that has many customers with a high willingness to pay. A revenue
model is the structure through which a firm monetizes the value proposition that it offers customers. The wrong revenue
model can leave money on the table or drive customers away. If a firm starts making money by targeting a high
willingness-to-pay market segment with the right customer value proposition and revenue model, competitors are likely
to want to imitate the firm so as to make profits also. Thus, part of a firm’s business model is its growth model in
which the firm figures out how to grow profitably even as competitors try to imitate it. Finally, delivering customer
value proposition to the target market segment, and so on, requires the right capabilities—the right resources/assets
and the activities that use the resources/assets to create and capture value” (Afuah, 2014, p.5).
A company may be better off targeting a market with customers whose needs it can satisfy, and
that has many customers who are willing to pay what the company has to offer. But in the
beginning, that is not always the case. When HMS created their gateways, they had to build a
network of distributors, and thus, they had to find customers who were willing to pay for their
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gateways before they reached larger volumes in sales. That means that the business model needs
to evolve over time, before all its elements have been adapted to the current business context.
Therefore, a successful business model finds a balance between offering what customers know that
they want today and offering what customers may want tomorrow. You can ask customers what
they want today, and they will tell you. But you have to first present a new idea to customers before
they can tell you if they think that they will need it or not. The former is therefore related to
exploitation and can be used to improve products and services to deliver what customer already
have, but in an improved offering. The latter is related to exploration and usually requires delivering
new products or services. In this case, if sales do not increase, then it means that the company is
not offering something that the customers are willing to pay for, and business model innovation
might be needed. But if the business model innovation process is successful, then it will lead to
growth. Thus, both examples focus on growth in the end and requires adapting a company’s
business model to the targeted business and its context.
However, business models can be “highly firm-specific and may thus serve to differentiate the firm in the
marketplace. [Due to] this firm-specificity and the underlying complexity that a business model contains, advantages
associated with such differentiation may be hard to eliminate (e.g., by imitation) by the competition. Along similar
lines, the firm that possesses a successful model may also be in a privileged position to change, renew, and even innovate
that model” (Foss and Saebi, 2015, p.2).
Therefore, what I have seen when observing the companies that I have studied is that those who
do have a successful business model, can use it to innovate over and over again by offering “those
things that the firm and its products/services can do for the customers to solve their problems and/or satisfy their
needs better than competitors” (Afuah, 2014, p.5).
“In a start-up of a new firm, a
business model is a tentative
conception on how the company
intends to deliver what value and to
whom. An established business is
always tweaking its business model
to become more competitive, but when
there is a need to radically change the
business model, we can talk about
business model innovation.”

“Business model innovation matters to managers, entrepreneurs and
academic researchers for several reasons. First, it represents an often
underutilized source of future value. Second, competitors might find it
more difficult to imitate or replicate an entire novel activity system
than a single novel product or process. Since it is often relatively easier
to undermine and erode the returns of product or process innovation,
innovation at the level of the business model can sometimes translate
into a sustainable performance advantage. Third, … managers must
be attuned to the possibility of competitors’ efforts … Competitive
threats often come from outside their traditional industry boundaries.”

(Philipson, 2016, p.134)

(Amit and Zott, 2012, p.42)

When discussing business models with HMS’ managers, they argue that they often improve on
these things, but they call it business development. They look into their value proposition and they
try to improve their offerings and create additional value for their customers within their existing
business domain. The challenge comes when trying to create a new offering that goes beyond what
their business model can handle today. For example, when trying to come up with a way to make
money on industrial data management rather than selling products for industrial communication.
How would such a business model look like? Would they have to build up a new network of
distributors? Who would be the customer? To solve this would require business model innovation.
Doz and Kosonen (2010) also argued that they “have observed successful business model renewal and
transformation as being one of the main outcomes of strategic agility” (Doz and Kosonen, 2010, p.371). And
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by strategic agility they mean “thoughtful and purposive interplay on the part of top management between three
‘meta-capabilities’: Strategic sensitivity: the sharpness of perception of, and the intensity of awareness and attention
to, strategic developments; Leadership unity: the ability of the top team to make bold, fast decisions, without being
bogged down in top-level ‘win-lose’ politics; Resource fluidity: the internal capability to reconfigure capabilities and
redeploy resources rapidly” (Doz and Kosonen, 2010, p.371).
Giesen et al., have also classified business model innovation into the following three categories:
1) Industry model innovation, which relates to “[i]nnovating the industry value chain by moving into
new industries, redefining existing industries or creating entirely new ones, [as well as]
identifying/leveraging unique assets” (Giesen et al., 2007, p.28),
2) Revenue model innovation, which relates to “[i]nnovating how we generate revenue through
offering re-configuration (product/service/value mix) and pricing models” (Giesen et al., 2007, p.28),
and
3) Enterprise model innovation, which relates to “[i]nnovating the role we play in the value chain by
changing our extended enterprise and networks with employees, suppliers, customers, and others, including
capability/asset configuration” (Giesen et al., 2007, p.28).
Giesen et al. also argued that “each type of business model innovation, used either alone or in combination and
with the right strategy and strong execution, can generate success” (Giesen et al., 2007, p.27).
However, while some research on business model development focuses on “the relationships between
elements of value conceptualization and organization having a linear sequence in which business models are first
designed and then implemented” (Dmitriev et al., 2014, p.306), other research has shown that business
model development is much more dynamic, going back and forth between testing and updating
the model via interaction with customers and other stakeholders (Dmitriev et al., 2014).
“The disagreement among scholars about what a business model is complicates conceptualizing
business model innovation. While practitioners and many researchers alike seem to agree on
the strategic importance of business model innovation as a new source of competitive advantage
…, the definitions used of business model innovation vary greatly across research studies.
Definitions differ considerably with regard to what it is that constitutes such an innovation,
such as in terms of novelty or radicalness or the role business model innovation plays in
enhancing a firm’s performance.”
(Foss and Saebi, 2015, p.7)
I am therefore not surprised that HMS’ managers have asked me once or twice what business
model innovation actually is, and how it differs from business development? After all, “[b]usiness
development is the creation of long-term value for an organization from customers, markets, and relationships. …
At its heart, business development is all about figuring out how the interactions of those forces combine together to
create opportunities for growth” (Pollack, 2012). And having different researchers presenting different
explanations for what business model innovation is and its purpose, creates confusion.
Therefore, while there is “an increasing consensus among authors about the purpose of the business model concept
and the role within already-existent business concepts (from strongly operational process management to future-oriented
strategy)” (Wirtz et al., 2016b, p.38), there is also a discrepancy between researchers regarding the
purpose of business model innovation. Some researchers argue that the goal of business model
innovation is to ensure that an innovation delivers value to customers, other researchers argue that
its goal is to help adapt the company to internal and external dynamics (Wirtz et al., 2016a).

57

Thus, in order to define what a business model innovation is, a definition for a business model
improvement is needed. “The first identified explanation of the BMI phenomenon comes from Malhotra’s
(2000) characterization of BMI as a paradigm shift, which involves a fundamental rethinking of the respective
company instead of only changing the business process and workflow level” (Wirtz et al., 2016a, p.3).
“A business model improvement is any successful change in any business model element (‘who’,
‘what’, ‘when’, ‘why’, ‘where’, ‘how’ and ‘how much’) that delivers substantially enhanced
ongoing sales, earnings and cash flow advantages versus competitors and what customers can
supply for themselves. Matching what competitors and customers are already doing is merely
business model catch-up, not business model improvement. Improvements affecting four or more
business model elements constitute a business model replacement. Such replacements that offer
products and services previously unavailable to customers are also business model innovations.
The ongoing management process of developing and introducing improvements and
replacements is what we mean by continuing business model innovation.”
(Mitchell and Bruckner Coles, 2004, p.41)
Therefore, business model innovation is about discovering new customer needs and developping
solutions that can generate revenues to the company. More than that, it is also about discovering
what customers do not yet know that they need. “In the late 1970s most households could not imagine a
reason why they would need a home computer. Today a multibillion dollar market targets these exact customers”
(Garcia and Calantone, 2002, p.121). Thus, business model innovation is about discovering latent
needs that customers do not yet know that they need, but cannot be without once they do.
However, discovering customer needs is only one aspect of business model innovation. Business
model innovation is also about improving sales channels, creating new key activities, finding new
customers or partners, and other aspects that are all important for a functioning business model.
Thus, improving them also leads to business model innovation.

58

4.

Analysis and discussion: Exploring
embedded innovation

In this chapter I intend to present my overall analysis results and conclusions based on my research
of HMS. This analysis goes beyond the content and analysis conducted for the five research articles
that can be found in appendix 2 of this dissertation. The analysis and discussion presented in this
chapter strive to outline a model that can be used to understand how HMS created their past two
innovations, which made them so successful in the industrial communication industry. I also hope
that this model can be used to support HMS in the creation of their future innovations based on
previous experiences as well as new knowledge concerning embedded innovation.

4.1

The process of embedded innovation

Embedded innovation is not an outcome but a process of embeddedness over time. The outcome
of this process is innovation. The purpose of embedded innovation is to embed the company (the
focal organism) with its customers, suppliers, and other partners (other organisms), with its
environment. Embedded innovation therefore focuses on the needs of all the organisms within its
environment (its ecosystem), especially their need to co-exist and collectively struggle for survival.
Embedded innovation focuses on all these actors, their activities and the events that shape their
environment. It also focuses on the needs of the focal organism (its own employees). Because these
organisms also have the need to change their environment to survive, embedded innovation also
intertwines environmental embeddedness with the dynamics of innovation, which entails finding a
way to balance between diversification and focus, between exploration and exploitation.
Exploitation without embedded innovation will miss out on creating a relationship between the
company and their customers based on the concept of embeddedness (on symbiosis), causing them
to create more value together than what they are able to do on their own. However, exploration
without embedded innovation will cause the company to enter new markets without an ecosystem
to rely on. Thus, the company will not be able to take any shortcuts. It will be forced to build up a
network of distributors or other customers from scratch, which is always difficult and time
consuming. Thus, the company will have a much lower chance to succeed.
“A system of actors, appropriately organized, is able to learn even in situations where
individuals in isolation cannot. This was one of the most important, though seldom
emphasized, insights of March’s paper [March, J. G. (1991).”
(Rodan, 2005, p.407)
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Embedded innovation therefore requires organisms to struggle together in an integrated way (in
symbiosis), rather than struggling each on their own, because collectively, they are able to learn
how to and create a higher commercial value then what each of them is able to do on its own.
Embedded innovation started to emerge as a concept during this dissertation by studying key actors
(see section 4.1.2) of HMS Networks AB, their key activities (see section 4.1.3), as well as external
events. These key actors were studied from the aspect of their past experiences, their current needs,
and their future expectations (see section 4.4). Embedded innovation, when it occurs over time,
also involves the dynamics of innovation (see section 4.2) and balancing between exploration and
exploitation (see section 4.3). It also involves business model innovation (see section 4.4.6).
It is easy to say that all companies should create innovation, but companies usually have, on a daily
basis, a lot on their plate. They have to take care of their customers, finish their projects, sell their
products, increase their revenues, and fulfill the expectations of both internal and external
stakeholders. Their daily work takes up most of their time, and yet people also demand that they
also go out of their way to create innovation. That they also explore new possibilities when they
are so busy exploiting old certainties. Balancing between the process of exploration and the process
of exploitation is far more difficult than it sounds.
The process of embedded innovation: Embedded innovation focuses on the concept of
embeddedness, of embedding the organization with its environment (see section 4.1.1). The
purpose of embedded innovation is therefore to make the company become an embedded part of
its customers’ processes, and in return, the customers also become an embedded part of the
company. The same is true for suppliers and other partners, if they too are targeted for
embeddedness. During embedded innovation, the company’s own employees also become more
embedded with its own organization to such a degree that they cannot be seen as mere cogs in a
larger machine, but more like proteins within an organism and vital for its survival. The output of
the process of embedded innovation is innovation. However, if embedded innovation is successful,
it can also lead to the creation of an innovation ecosystem. But not just an ecosystem, where the
company also gains a deeper understanding of the needs that exist within its environment. Thus,
embedded innovation leads to a deeper understanding of how the different actors (the organisms
of the environment) can help each other to survive, but not just to survive right here and right
now, but also to survive for many decades to come. To survive long-term.
Exploring the dynamics of innovation: Long-term survival, however, requires learning how to
manage the dynamics of innovation. It requires learning how to balance between phases of
diversification and phases of focus. It requires learning how to balance between exploration and
exploitation (see article 4 in appendix 2, as well as section 4.2). Survival therefore requires not only
creating innovations that can secure the organism’s survival within its environment, but sometimes
also requires creating innovations that can capture future needs of customers, of employees, of
suppliers, and of other partners, in order to change environment when the existing one becomes
inhospitable for the organism. Just like Kodak’s environment became inhospitable to them,
although they never managed to change their environment before they declined (Mui, 2012).
Balancing between exploration and exploitation: Managing the balance between phases of
diversification and phases of focus, between exploration and exploitation, is not easy. HMS and
Axis are two companies that find diversification risky. But they do so anyway. However, in order
to survive long-term, Axis have developed a strategy to balance between exploration and

60

exploitation (see section 4.3) by disguising diversification, expanding their business domain (see
section 4.3.3), and diversifying (innovating) “close to their knitting” (see section 4.3.2).
Exploring the needs of actors: Embedded innovation focuses on the organization’s need for
survival (see section 4.4.1). However, as a process of embeddedness, embedded innovation can be
performed in different ways. HMS for example, managed their process of embeddedness when
they were “cultivating customer relations”, and when they were focusing on discovering customer
needs (see article 1 and 5 in appendix 2, as well as section 4.4.2, 4.4.3 and 4.4.4). HMS also managed
the process of embeddedness when they were “cultivating business relations”, focusing on
“collective inclusioning”, and when they were discovering employee needs (see article 1, 2 and 3 in
appendix 2, as well as section 4.4.5). Axis on the other hand, managed the process of embeddedness
by creating a partner program for their customers, suppliers and other partners. This partner
program resulted in creating an innovation ecosystem that is based around Axis’ value proposition.
The same value proposition that is central for Axis’ business model (see section 4.4.6).
However, while ecosystems focus on explaining who the organisms (actors) are within the
environment, and what they do to survive (activities), for example by interacting with each other
and coevolving together, as well as why they do what they do, for example in order to fit in or to
create higher value (see section 4.4.6.4), embedded innovation also focuses on business model
innovation and how business models are created to facilitate the growth of innovation ecosystems
(see section 4.4.6). Embedded innovation therefore also focuses on how embedded actors (see
section 4.1.2) create value through embedded activities (see section 4.1.3).
Embedded innovation also takes time to build or to rebuild, and it can move in different directions.
For example, inward towards the company’s employees, or outward, towards the company’s
customers, suppliers, and partners. At its core, embedded innovation relies on the concept of
embeddedness at its foundation. After all, innovation is a phenomenon embedded into our social
reality, and part of the social constructions that we humans create.

4.1.1

The embeddedness in embedded innovation
“Embeddedness, in social science, the dependence of a phenomenon—be it a sphere of activity
such as the economy or the market, a set of relationships, an organization, or an individual—
on its environment, which may be defined alternatively in institutional, social, cognitive, or
cultural terms. In short, analyses using the concept of embeddedness focus on the different
conditions within which various modes of social action take place and upon which they depend.
Most prominently, the economic historian Karl Polanyi argued that the functioning of an
economy could not be understood disassociated from the social world in which it was embedded.
Specific organizations and institutions, and ultimately the economy as a whole, need to be
understood as parts of larger, historically derived, institutional, or social structures. … The
interest in embeddedness is sometimes criticized as a mere restatement of truisms recognized
in many classical works of the social sciences. Yet, embeddedness approaches can typically be
sharply distinguished from both under- and over-socialized accounts of economic life.
Embeddedness entails that actors’ preferences can only be understood and interpreted within
relational, institutional, and cultural contexts. This is in direct contrast to the basic
assumptions that inform neoclassical economic analysis, rational choice theory, and important
strands of new institutional economics. These are based on the notion of under-socialized,
atomized decision makers who aim to maximize their own predetermined utilities.
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Specifically, embeddedness does not merely regulate behaviour by shaping the way in which
actors pursue their self-interest but constitutes these interests.”
(Schmidt)
The concept of embeddedness, which is so central for the process of embedded innovation, is not
a new concept. It was first presented by Karl Polanyi, who argued that people were primarily social
beings rather than economic beings, and that embeddedness in the social world was therefore a
necessary and basic condition of the economy (Polanyi, 1944).
The central actor, who is taking action during the process of embedded innovation, is the focal
organization/company, the focal organism (the metaphor of the organization as an organism
within its environment is covered more closely in section 4.4.1). The organism is embedded in the
environment where it lives and struggles for survival. This environment however, as a social
construction, is also intertwined with other actors (other organisms), such as customers, suppliers,
and different partners. Together they create what is known as an innovation ecosystem.
The environment, as it is presented in this dissertation, encompasses not only existing customers,
suppliers, and partners, but also potential ones. That makes most people in the society, who find
or may find the economic value proposition of the organization interesting, part of this
environment. Some of these actors are active while others are inactive. Discovering their latent
needs can therefore turn inactive actors into active actors around the organization’s value
proposition. The challenge of the organization, as an organism that needs to find new ways to
survive, especially in a changing environment, is to find conscientious ways to expand its value
proposition, in order to find ways to turn inactive actors within its environment into active actors.

Figure 4: A model of “embeddedness” for embedded innovation.

Embedded innovation therefore emerged as a conceptual model (involving collective inclusioning)
in order to capture how companies as organisms embed themselves into their environment through
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embeddedness. The embedded innovation model contains two sub-categories: embedded actors
(with its sub-sub-categories: employee embeddedness, customer embeddedness, supplier
embeddedness, partner embeddedness, and academic embeddedness) and embedded activities
(with its sub-sub-categories: localization, exploration, coordination, and combinovation). A model
for embedded innovation can be seen in Figure 4.
Embedded actors answer the question of “who” are active in the environment, while embedded
activities answer the question of “how” they are active and how different needs drive different
processes for survival. Thus, embedded actors as a concept for embedded innovation is explored
in section 4.1.2, while embedded activities as a concept is explored in section 4.1.3.
Embedded innovation in this dissertation therefore means embedding the organization to be a
fundamental part of their customers’ and partners’ future. Embedded innovation means
substantially embedding the organization with its environment, and closely working with customers
and partners to explore new (and sometimes latent) customer needs. Embedded innovation means
embedding the organization’s employees within their customers’, suppliers’ and partners’
processes, as well as sharing a mutual vision between each other—a vision that intertwines their
activities for the purpose of creating future innovations.
Thus, what makes the concept of embeddedness so central for the embedded innovation process
is that it depends on how deeply the organization is embedded within its environment, and through
this embeddedness, how well it is able to adhere to the needs within the environment. This
embeddedness therefore boils down to how well the organization is able to manage the needs of
its customers, suppliers, and other partners. The management of needs also depends on how well
the organization is able to balance between fulfilling existing needs and discovering new (and
sometimes latent) needs (see for example the exploration of customer needs in section 4.4,
especially the typology of buyer and seller needs in section 4.4.4).
Embedded innovation, however, is not a new concept, and the embedded innovation concept
presented in this dissertation is therefore complementary to the concepts that other researchers
have constructed. The MIT Sloan Management Review, for example, published an article on
embedded innovation, arguing that it presented a structural innovation paradigm that focused on
business model “intimacy” (Simanis and Hart, 2009). This concept of “intimacy” allowed involved
companies “to overcome tremendous social tensions — and sometimes outright threats. … Business model intimacy
also catalyzed … rapid and successful diversification over the past decade into entirely new services and industries”
(Simanis and Hart, 2009). Thus, embedded innovation facilitates successful diversification.
“At its foundation, business model intimacy is a kind of relationship in which the identity of
a community is fused with that of a company. The glue that binds this shared identity is a
jointly constructed vision of a better life and community—a strategic community intent—
anchored around a new business. Because fulfillment of this joint vision is intertwined with
the business’s success, business model intimacy instills a sense of responsibility in the
community for the growth and success of the new enterprise. Creating business model intimacy
requires changing the way value is understood and the manner in which innovation is practiced.
It is not about getting close to the customer through ‘deeper’ consumer research strategies, nor
is it a question of mass-customizing products and services to match individual tastes. Business
model intimacy is, first and foremost, about cocreating a new community from the ground up,
with the company embedded in its foundation. Such vibrant ventures are built on dialogue
and joint action, not data and delivery times. For corporations to generate the long-term,
63

sustainable growth markets of tomorrow, they require a new approach to innovation. This
strategy would be based on humility and dialogue—and would ultimately bring corporations
together in equal partnership with communities to nurture an embedded form of business.”
(Simanis and Hart, 2009)
From the perspective of an organization as an organism that lives within an ever-changing
environment, embedded innovation means embedding the organization into its environment. But
just like the quotation above argues, embedded innovation is not about getting closer to the
company’s customers, suppliers, or partners. Neither is it about creating customized products or
services for new markets. Embedded innovation focuses on intertwining all the different organisms
within the environment, with the company at the center, bound together in a symbiotic way by a
jointly constructed vision for survival for the whole environment.
“Whilst a management focus on creating a contextually embedded, creatively charged, and
strategically networked organisation may result in contemporary product success and
leadership, the organization also needs to have a disposition that embraces the ‘waves of
change’ that alter context and resources.”
(Pretorius and Khota, 2008, p.112)
The key point is that embedded innovation goes beyond just collaboration (the act of working
together to create or achieve something) or understanding of existing customer needs (see Figure
16). It involves embedding the organization with its customers and partners to such a degree that
their latent (future) needs become their existing (current) needs (see section 4.4.4).
Pretorius and Khota therefore argues that embedded innovation requires not only achieving a
contextual embeddedness, but it also needs opportunity management. “The fundamental difference is
that contextual embeddedness ensures success in product development for today’s consumers, whilst opportunity
management encourages preparation and delivery for tomorrow’s consumers” (Pretorius and Khota, 2008,
p.113). Embedded innovation as presented by Simanis and Hart (2009) on the other hand, already
incorporates both these aspects, especially regarding the discovery of latent customer needs.
“What hit me the hardest at that time ... the company wasn’t just giving up on yogurt, it was
giving up on them [their employees] … The new way of business – it’s your employees you
take care of first. Not the profits. The new anti-CEO playbook is about community. Today,
the businesses that have it all ask communities, ‘What kind of tax breaks and incentives can
you give me?’ The reality is, businesses should go to the struggling communities and ask, ‘How
can I help you?’”
(Ulukaya, 2019)
Embedded innovation is not about making money. It is about people. That is why embedded
innovation focuses on employee and customer needs. And whether a company focuses on
innovation or on money making, they still have an organizational need for survival. Every company
can put their employees and customers first if they want to. But to succeed, even against all odds
(as shown in the quotation above), companies need to create a core value for their business based
on symbiotic core value, on collective inclusioning, on embedded innovation.
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Embedded innovation therefore involves people’s needs as well as the organization’s need for
survival, intertwined with the dynamics of innovation and how balancing between diversification
and focus, between exploration and exploitation, can be performed in practice (see section 4.3).

4.1.2

Embedded actors

The organism, that is the organization, is living and struggling for survival in its environment (as
explained in section 4.4.1). This environment consists of different actors such as its own employees,
but also external actors like customers, suppliers, and different partners. It also extends to other
partners such as different types of governmental employees, investors, or other stakeholders, but
those actors will not be covered for the time being. Those actors that will be covered are employees,
customers, suppliers and other partners, and academic partners. However, the ultimate goal of
customer embeddedness is to make the organization embedded into the environment’s foundation.
Employee embeddedness relates to a large extent to collective inclusioning (see section 4.4.5). It
focuses on involving employees in the process of the organization’s survival, on managing
organizational needs, by driving the discovery of new (and sometimes latent) customer needs. This
can be done through convincing, afinitizing, goal congruencing, and engaging, which includes
different needs such as achievement (McClelland, 1961), competence, autonomy and relatedness
(Deci and Ryan, 2014), as well as self-actualization (Holt et al., 2012).
Employee embeddedness is a prerequisite for customer embeddedness because just like collective
inclusioning, it reaches its zenith when the organization’s employees see themselves as a family and
they struggle for the same organizational goals. When that happens, they also feel driven to explore
new customer needs, but most of all, to fulfill customer needs. This organizational behavior is
therefore central for embedded innovation.
Customer embeddedness relates to going beyond customer collaboration and discovering needs
that the customers do not yet know themselves. It also includes learning about their customers’
customers and their headaches in order to also discover their latent needs. However, since customer
embeddedness needs to start somewhere, in order for the organization to get a foot inside the
customers’ door and slowly build up a strong relation, it can start with legitimating (see section
4.4.2.2). Afterwards, it can go on to embedding the organization into the whole environment, with
a special focus on the customers’ organizations (see section 4.4.2.3). It reaches its zenith through
co-creating when the organization’s engineers and the customer’s engineers start to work together
and feel like they are one team (for more details, see the chapter titled “HMS Networks AB: A
study of the interactions of actors, their activities, and events, in the creation of innovation”).
Customer embeddedness can also include strategically working together with customers to create
a new business model together that increases the value proposition for them and the whole
environment.
Customer embeddedness is also more than just embedding the organization to the existing
customers’ organizations. These customers are only part of the active actors of the environment.
Thus, customer embeddedness also needs to convince inactive customers to become interested in
the organization’s value proposition. However, that may also require recreating the organization’s
value proposition and proposing something to these inactive customers based on their new needs,
or even latent needs. For example, by capturing future needs.
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Supplier and partner embeddedness relate to going beyond simple collaboration. It relates to
creating a customer offer together, to complement each other’s offering and to create together a
more valuable solution than each of them could create on their own. This also leads to creating an
ecosystem that generates more value as a whole (Adner and Kapoor, 2010; Adner, 2006). This type
of embeddedness focuses on broader customer needs, that a single company cannot fulfill on its
own. Only then can different companies work together.
Such ecosystems can be created using partner programs, if those include teaching partners about
the organization’s values, like Axis is doing (see section 4.2.2). Such ecosystems can also involve
creating a shared vision between all partners for the survival of the whole environment.
Customer embeddedness, as well as supplier and partner embeddedness, require changing the way
value is understood and how innovation is practiced. It is not just about getting close to the
customer or improving collaboration with suppliers and partners. It is about sharing a mutual vision
for the whole environment, understanding each other’s needs, struggling to discover each other’s
unknown needs, and together creating embedded innovation which they otherwise could not do
on their own. But it is time consuming, and it requires working a lot more together through
workshops and other innovative activities and intertwining each other’s plans for the future.
Academic embeddedness relates to involving universities and their students in helping the
organization with innovation and embedding them to be part of the organization on a regular basis,
through thesis projects, research projects, and different workshop activities. After all, one of HMS
innovations, the first Anybus gateway prototype, was initiated as a thesis project.
These embedded actors, they all co-exist within the environment together with the main actor, the
company. They all represent living organisms struggling together for survival, especially when the
environment is changing or becoming inhospitable to them. These embedded actors therefore
represent the life within the environment, and their need for intertwined co-existence and struggle
for survival is essential for the process of embedded innovation.

4.1.3

Embedded activities
“The socially legitimate roles of corporations is to scratch this constant societal itch by probing
and ultimately discovering the product offering and business model that, like a skeleton key,
matches up with a consumer need and unlocks the door to the latent market. Creating this
key is not always a clear-cut task, as consumer needs are often tangled up with cultural and
psychological factors that make it difficult, sometimes even for consumers themselves, to
articulate the problem. There are also cost/quality tradeoffs involved in the research.”
(Simanis and Hart, 2009)

The organization as an organism performs certain embedded activities during the embedded
innovation process. Such activities are performed for different reasons, such as: to embed the
organization with its environment, to explore the different needs of those actors that are part of
the organization’s environment, and to act on those needs in the process of innovation and survival.
Embedded innovation focuses on activities that centers around expansion:




Physical expansion.
Value expansion.
Social expansion.
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Physical expansion: Disguising diversification centers around expanding a company's horizons
and avoiding stagnation. It focuses on expanding a company's business domain to increase its
chances for long-term survival. Therefore, by following Axis’ strategy for diversification (see
section 4.3.3), a company can physically expand is territory, its business domain.
This strategy, however, which balances between the process of exploration and the process of
exploitation, is not easy. It creates a friction between these two processes which is stressful and
intensive. It invokes power plays between people interested in creating new things and people
wanting to follow a less risky trajectory for the company. It gives rise to opposing forces and creates
friction between people wanting to make money and people wanting to create innovation.
Nevertheless, the process can still be managed, and one way to do so is by disguising diversification.
Value expansion: Innovation embeddedness, as explained in section 4.1.1, is about the
dependence of a phenomenon. Its main point is that the economy is not autonomous but
subordinated to politics, religion and social relations, and that instead of our economy being
embedded into our social relations, social relations are actually embedded in our economic (Polanyi,
1944, Schmidt). Another way to look at it is by viewing how a company’s business, based around
its business model, has a dependence of a core value. Which core value it is, is something every
company needs to figure out for themselves, but it could be “loyalty”, “helpfulness”, or
“symbiosis”. Innovation embeddedness therefore focuses on expanding a company’s core value
beyond the company, to customers, partners, and other organisms in the environment, to create a
meaning of belongingness, to create a mutual vision, and to base their relation on this core value.
Social expansion: Innovation is a collective mission. From the perspective of embedded
innovation, it centers around companies, customers, partners, and the community, innovating
together. To collectively embedding each other’s components (products and services) into a
collective solution. The focal company is still, however, best suited to initiate such a mission, just
like Axis did when they created their partner program based on “loyalty” and mutual goals, which
is the core value of Axis’ business model. After all, Axis’ partner program has grown to contain
more than 90,000 members (customers, partners, and even competitors), who work and thrive
together. They help each other to create innovation and then live off that innovation in symbiosis.
Axis’ innovation in the past was not just developing their network cameras. Their innovation also
included all the additional components that their partners contributed with to turn those cameras
into complete solutions. And when Axis diversified again into door controllers, network-connected
horn loudspeakers, and IP-video-door-stations, they did so together with the members of their
partner program, and once again they deliver collective solutions to their customers.
Embedded innovation therefore requires that companies learn to see themselves in a different way.
As organisms living in symbiosis with other organisms, and that they can work together to create
combined solutions, combinovations, where they all contribute to creating unique and complete
collective solutions that not only create more value but also value further down the value chain.
But to do so requires that companies put more effort into actively persuading their own employees
to embed themselves with their customers. Only through collective inclusioning, and increased
embeddedness, can companies make embedded innovation happen.
Innovation has therefore grown beyond the focal organism (the focal company) and become a
collective endeavor. What constitutes an innovation is not just the product that the focal organism
delivers, but the solution that the focal organism together with other organisms combine together
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into a complete offer to their customers. The outcome of collectively going through the process
of embedded innovation is a higher value than what each of them is able to create on their own.
Embedded activities can also be both inward and outward directed. Inward activities are aimed
towards the organization’s own employees, while outward activities are aimed towards the
organization’s customers, suppliers, and different partners including the academia. Example of
such embedded activities are: “localization”, “coordination”, “exploration”, and “combinovation”.
Localization relates to the activity of going to customers, suppliers, and partners, and embedding
themselves with them and their activities. About sending the company’s employees to visit their
customers on an annual basis, to be part of the customer’s processes. Such embeddedness cannot
be done from afar, e.g. from the office. Employees from the organization need to visit customers
where they reside, in order to embed themselves with them, and to interact with them (for more
details, see the chapter titled “HMS Networks AB: A study of the interactions of actors, their
activities, and events, in the creation of innovation”).
Coordination relates to coordinating the organization’s different processes with all the actors of
the environment, to make the ecosystem work more efficiently. It relates to going beyond
collaboration and networking and being part of the other actors’ processes. It relates to sharing
visions and plans and intertwining their development processes as well as production processes for
better quality and delivery precision.
Exploration relates to the activity to explore environmental needs, customer needs, supplier needs,
partner needs, academia needs, etc. It relates to activities of discovering new (and sometimes latent)
needs. It involves workshops with customers and customers’ customers. It involves co-creating
and joint experimentation as shown in section 4.4.2.3. In the end, innovation is about providing
customers with solutions that they do not yet know that they need, until they see them.
Combinovation relates to collaborating and co-creating new products and services together, by
combining existing resources into new innovations. While exploration also includes
experimentation, combinovation focuses on reusing existing resources rather than recreating the
wheel anew. Combinovation therefore focuses on imitation rather than radical innovation.
Thus, while the environment consists of different organisms struggling together for survival, their
struggles lead to different activities through which they try to survive. These embedded activities,
both the ones mentioned above and others, must be performed throughout the process of
embedded innovation, where all the organisms of the environment intertwine their activities with
each other in their search for innovation and in their struggle for survival. These embedded
activities are therefore essential for the process of embedded innovation.
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4.2

Exploring the dynamics of innovation
“[D]ecline [is] like a staged disease: harder to detect but easier to cure in the early stages,
easier to detect but harder to cure in the later stages. An [organization] can look strong on
the outside but already be sick on the inside, dangerously on the cusp of precipitous fall.”
(Collins, 2009, p.5)

The dynamics of innovation, as presented in this dissertation, is about balancing in a varying and
uneven manner between phases of diversification and phases of focus. If an organization is seen
through the metaphor of an organism, then it can be argued that the organization’s main need is
survival (and avoiding decline as argued by Collins in the quotation above). This becomes a
challenge when the environment, the organization’s core business domain, starts to change for the
worse. In such a situation, the organization has to learn how to balance between phases of
diversification and phases of focus in order to survive. Sometimes survival depends on creating
radical innovation for the purpose of staying within the organization’s existing environment and
sometimes for the purpose of finding a more hospitable environment.
Successful businesses are therefore often related to radical innovations that usually disrupt existing
markets. Garcia and Calantone therefore stated that “a radical innovation can be identified by the initiation
of a new technology and new marketing S-curve” (Garcia and Calantone, 2002, pp.121-122).
“We started HMS Labs in the beginning because we wanted to find the ‘next big thing’ for
HMS, and now we have found it, and identified it within IoT or IIoT. But how should we
go about with getting started on a new S-curve? That is what our challenge is today. It is not
a question of which S-curve we should go for. We already know that. We have it. The
challenge is to get started on a new S-curve. How do we do that? And the customers to this
new S-curve we do not have them today, so we cannot just go out and talk to them. So, how
do we get started?”
(HMS’ management, 2016)
S-curves are thus also related to balancing between the process of exploration and exploitation,
since S-curves represent the start of a new exploration process and how that process evolves into
an exploitation process. An S-curve therefore describes the evolution of a technology (Rogers,
1962). Thus, when HMS created their first Anybus invention (Anybus embedded), that invention
started their first S-curve. HMS’ second Anybus invention (Anybus gateways) started their second
S-curve. Both of these inventions became radical innovations in time. In other words, S-curves can
also be seen as synonyms for successful radical innovations. Thus, as stated in the quotation above,
HMS started their HMS Labs in 2013 (a special team dedicated to focus on growth and innovation
for HMS’ future), in order to find the ‘next big thing’ for the company. However, HMS also realizes
that the challenge lies in getting a new S-curve started. Therefore, when a company is in the middle
of its exploitation process, HMS’ managers may find it difficult to start another exploration process.
The dynamics of innovation is therefore not a question of selecting one of the two processes, but
instead learning to go back and forth between phases of diversification (exploration) and phases of
focus (exploitation). Thus, organizations need to learn how to be ambidextrous (Tushman et al.,
2011, Tushman and O´Reilly, 1996) and find a balance in the dynamic process of innovation.
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On the other hand, Drucker argues that “[i]nnovative efforts that take the existing business out of its own
field are rarely successful. Innovation had better not be ‘diversification’. Whatever the benefits of diversification, it
does not mix with entrepreneurship and innovation. The new is always sufficiently difficult not to attempt it in an
area one does not understand. An existing business innovates where it has expertise, whether knowledge of market
or knowledge of technology. Anything new will predictably get into trouble, and then one has to know the business.
Diversification itself rarely works unless it, too, is built on commonality with the existing business” (Drucker,
1985, p.214). And that is exactly the point. In the examples of HMS (see section 4.2.1), Axis (see
section 4.2.2), and Sectra (see section 4.2.3), that follows, they performed diversification, but certain
commonalities (technology-wise or business model-wise) were still involved.
Thus, as discussed in article 4 (see appendix 2) there are different forms of diversification. From
vertical diversification which is related to the company’s present product line, to horizontal
diversification which is unrelated to the present product line but related to the company’s knowhow and experience in technology, finance, or marketing, or even to lateral diversification which
goes beyond the confines of the industry to which a company belongs (Ansoff, 1957).
Viewing diversification as either just vertical, horizontal or lateral, is however, a much too static
perspective. Axis for example (as explained in section 4.3.3) first expands their core business,
turning what could have been a lateral diversification into a horizontal diversification, in order to
diversify “close to their knitting” (see section 4.3.2). Thus, from this perspective, diversification is
more dynamic, and it does not have to be as extreme as it is often assumed.
Diversification is therefore important even in today’s economy, because once a market starts to see
diversification as an important need, diversification may occur in that market faster than expected,
as for example the Chinese restaurant business (Tsang, 2018). And while companies should not
neglect their core business (Collins, 2009), they should also not forget that all core businesses will
sooner or later start to decline, sometimes due to disruptive innovations (Christensen et al., 2015,
Christensen and Bower, 1996). Companies therefore need to have the skill to manage the dynamics
of innovation and learn how to balance between phases of diversification and phases of focus, in
order to fulfill their organizational need for survival. After all, “[e]very institution is vulnerable, no matter
how great. No matter how much you’ve achieved, no matter how far you’ve gone, no matter how much power you’ve
garnered, you are vulnerable to decline. There is no law of nature that the most powerful will inevitably remain at the
top. Anyone can fall and most eventually do” (Collins, 2009, p.8).
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4.2.1

The dynamics of innovation from HMS’ perspective

Historical documents, newspapers articles, and annual reports from HMS Networks AB were
studied from 1988 to 2017, and interviews were analyzed, in order to gain knowledge about the
dynamics of innovation from HMS’ perspective, a B2B-company that currently has more than 600
employees. HMS as my main case study during this dissertation, contributed to my understanding
of the challenges in balancing between exploration and exploitation.
For article 1, I discovered that HMS’ success in turning their Anybus invention into an innovation,
was a result of the actions of actors (HMS’ managers and employees) and their activities. Thus, the
data analysis process started by studying HMS’ history from three aspects: “key actors”, “key
activities”, and “external events”. These three aspects were then sorted periodically and
chronologically to show the dynamics of innovation at HMS. The chronological analysis focused
on how the three aspects changed over time. The periodical analysis focused on what was going
on during two distinct time periods: the innovation phase (1988-1999) and the growth phase (20002014), and how they differed from each other in terms of the three selected aspects. During the
periodical analysis however, four main categories emerged: 1) cultivating customer relations (with
key customers), 2) cultivating business relations (with their employees), 3) balancing
complementary human assets (for the purpose of business creation), and 4) business expansion
and developmental change, which focused on restructuring the company, reducing costs,
improving product quality and delivery precision, and increasing operational efficiency and growth.
The last category helped HMS build a successful growth company.
These four categories can be seen in Figure 5, which also shows how these four categories and its
sub-categories changed over time. Figure 5 is also a summary of the more extensive analysis table
that was created during this analysis process, which can be found in appendix 1. Figure 5 is also an
updated version of a similar figure that was presented in article 1.

Figure 5: The dynamics of innovation at HMS, showing the different phases of HMS’ history.
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Cultivating customer relations shows how well HMS managed to cultivate their relations with their
customers, including customer devoting, opportunity capturing, legitimating, and developmental
co-creating (see article 1 in appendix 2). The latter also explained their “triangularity of customer
relations” model for cultivating customer relations on different levels (see section 4.4.2.3).
Figure 6 visualizes how HMS have changed over time from the perspective of embedded
innovation. This model is related to the dynamics of innovation, and the balance between
exploration and exploitation. Thus, creating a third radical innovation, will introduce certain
changes as well, but not necessarily the exact same changes.
1. Discovery phase

2. Commercialization phase

3. Welfare phase

4. Future phase

Figure 6: How HMS have changed over time from the perspective of embedded innovation.

Nevertheless, these two phases that HMS went through, from the innovation phase (1988-1999)
to the growth phase (2000-2014), can also be divided into four sub-phases: the discovery phase,
the commercialization phase, the welfare phase, and the future phase, in order to better understand
how HMS’ focused changed over the years, and how they went from exploration to exploitation.
“Cultivating customer relations” has been important during both exploration to exploitation and
reflects HMS’ constant focus on embedded innovation. On the other hand, “business expansion
and developmental change” increased throughout these four phases, while “cultivating business
relations” and “managing complementary assets” decreased throughout these four phases, which
reflects how HMS’ focus changed from exploration to exploitation over these four sub-phases.
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These phases also show how HMS went from a narrow business focus in 1988, by focusing on
their first MDSS product, to a broad business focus, when they first diversified into electronics
consultant services developing custom control systems and other digital electronics and later into
industrial communications. This broadening of their business focus around their HC11 technology,
and the relationships which they were cultivating with their customers, is what led HMS to develop
their Anybus invention that in time became their radical innovation. Many start-up companies get
stuck focusing on their first business. However, if HMS had only focused on the MDSS, and not
broadened their business focus, then they would never had discovered the industrial
communication industry and the Anybus invention would never had become an innovation.
In 1998/1999, however, when HMS divested of their first two businesses, the MDSS and
electronics consultancy, they started to focus on their Anybus and the industrial communication
industry. In other words, during HMS’ innovation phase, HMS was still looking for their next core
business, and they were diversifying in order to do that, but from 2000, they focused on a single
business domain. And while HMS still created the Anybus gateways during their growth phase, as
well as other solutions such as the NP30, the NP40, and the Anybus Wireless Bolt, HMS main
purpose during the growth phase was to focus on the industrial communication industry and not
to diversify beyond their core business. There are, however, different forms of diversification.
According to Ansoff (1957), diversification can be categorized as vertical (when related to the
company’s present product line), horizontal (when unrelated to the present product line, but related
to the company’s know-how and experience in technology, finance, or marketing), or lateral (when
going beyond the confines of the industry to which a company belongs). HMS have therefore been
able to both diversify and to focus within both time periods. However, during their growth phase,
they mainly performed vertical and no longer lateral diversification (see Figure 7).

Figure 7: The process of going back and forth between phases of diversification and focus at HMS.

From the perspective of an organization as an organism, HMS still found it vital to change their
environment to survive, especially during their innovation phase. Otherwise, they would not have
discovered their current environment: the industrial communication industry. Other environments
that became unhospitable, were simply left behind. Thus, HMS used diversification as a strategy to
find new hospitable environments to thrive in. Their survival replied on them balancing the two
processes of exploration and exploitation and changing environments.
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4.2.2

The dynamics of innovation from Axis’ perspective

While HMS Networks AB was the main case for this dissertation, two other companies were also
included in the analysis during 2018 as complementary cases, for the purpose of better
understanding diversification as an important aspect of the dynamics of innovation. One of these
two companies was Axis Communications AB, a B2B-company, that currently has more than 3000
employees. Historical documents, newspapers articles, and annual reports from Axis were studied
from 1984 to 2017, and interviews were analyzed, in order to gain more knowledge about the
dynamics of innovation from Axis’ perspective. The analysis of Axis also contributed to the
concept of disguising diversification as presented in section 4.3.3.
In order to understand different types of diversification (vertical, horizontal, and lateral) during the
dynamics of innovation, and to compare HMS with other companies related to how they perform
diversification, article 4 also included Axis and Sectra into the analysis, to complement the findings
that were discovered at HMS. This section, however, focuses on Axis Communications AB, a
Swedish manufacturer of network cameras for the physical security and video surveillance industry.
The company was founded in 1984, and their first business involved creating communication
protocol converters for IBM’s mainframes and minicomputers.
“Already when we were founded in 1984, IBM’s PCs had come, and everyone predicted the
death of their mainframe computers. That made us, from day one, look for new things to do.
We believed already in 1984 that the mainframe computers would be dead within 3-4 years.
It turned out that IBM’s best year was 1997 or so, and mainframe computers still live to
this day. That also meant that we had plenty of time to do different changes in the company.”
(Martin Gren, Co-Founder of Axis AB, 2017-08-29)
Suspecting that the mainframe computer business would not last forever, might be one reason why
Axis started searching for new business opportunities and why they used diversification as a
strategy. However, that was not the main reason why they diversified. Axis’ revenues from the
mainframe computer business increased every year until the end of the 1990’s. Thus, the main
reason why Axis diversified into new markets was because they wanted to grow faster.
“In the beginning of 1994, the company was growing a lot because the network print servers
had made a breakthrough for real, and our business was growing rapidly, and that required
some form of broadening of operations (1990-1995), in order to expand our business. We
needed to extend our sales channels, we got ourselves new distributors in new countries, and
we put new functions in place. Our production was growing by 80-90% per year, in 1993
and 1994, I think. However, what was also great was that we were not satisfied that things
were going well in our primary business, because we had many ideas about how we could
expand our business and expand our business even more into other markets.”
(Per Ädelroth, Vice President of Operations at Axis, 2017-08-18)
Between 1990 and 1995, as the Internet made its breakthrough, Axis became a pioneer in network
connectivity. They focused on TCP/IP printing and later, on multi-protocol print servers. Axis
stopped selling protocol converters to IBM in 2001. Instead, they started to develop network print
servers in 1990. In 1995, Axis made their first diversification. They started experimenting and
developed different products from CD-ROM-servers to disk drive servers for storage. They made
their second diversification the same year, and developed a technology platform for simple and
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easy network connectivity, a product which they called ThinServer, and they became a worldleading supplier of this new technology (History, Axis Communications). Axis’ strength however
came from their dissatisfaction of not growing fast enough, and their desire to expand into new
businesses.
In 1996, Axis created their third diversification, the world’s first network camera: the Neteye 200.
It was the predecessor to the camera that later became their greatest innovation.
“The ThinServer product we created, became a technology platform that we used as a common
denominator for our future products. And that is how we built our first network camera back
in 1996. You can think of it as a ThinServer that was connected to a camera, but the
difference with the network camera was that, here the server and the camera were a single
device. We built them together into one piece. And that was also something new for Axis.
Instead of connecting our products to peripheral devices, we became a company that develop
our own peripheral devices. A product that was connected to a video network.”
(Per Ädelroth, Vice President of Operations at Axis, 2017-08-18)
The Neteye 200 camera was the first product Axis developed based on their ThinServer-technology
(and later, the scan server as well). Axis developed this camera not because they understood how
the CCTV-industry was working, but because they could do it. Their objective was to create a
digital solution for something that was analog in those days, but they did not know if they would
actually succeed. Initially, they called this new market for the “little surveillance”-market, because
they targeted applications that did not require more than three frames per minute accuracy. Axis
often used their existing core technologies and competences to diversify into new areas because it
was cheaper than developing new products from scratch. However, they were still aware that
sometimes new platforms were also needed. That is why their first camera in 1996 was based on
their ThinServer platform, but the camera which they developed in 1999, which ultimately became
their breakthrough in this market, was built from scratch and based on embedded Linux.
“One interesting thing happened in 1997 when we saw that
the camera was selling beyond our expectations, and we decided
to make our first chip, the ARTPEC-1. This was a nondecision. It was barely up for discussion with the board of
directors, but it was still a giant investment that was made
when we were losing a lot of money on other initiatives.”

“The ARTPEC-1 was a major success. It
laid the foundation that made us go from
being a niche player to becoming a real
player in the security industry. We grew by
150% in 2000-2001 within cameras
thanks to the ARTPEC-1.”

(Martin Gren, Co-Founder of Axis AB,
2017-08-29)

(Martin Gren, Co-Founder of Axis AB,
2019-03-30)

Axis invested a lot of money on developing certain technologies for their “little surveillance”market. In 1998, for example, they developed their first video encoder, and because their video
products had very low performance, they also developed their first video chip: ARTPEC-1. Axis
showed however, that they were willing to invest in new things, invest in new technologies, whether
they failed or succeeded. After all, when it comes to innovation, whoever tries the most stuff and
screws the most stuff up wins (Peters, 2018).
In 2000, Axis was known for server solutions for printers and scanners, storage devices and
cameras and video products. That same year, Axis also created a partner program (History, Axis
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Communications), which today has grown into a large innovation ecosystem comprising of 90,000
partners.
According to Axis’ annual reports, network print servers increased in sales almost every year until
2001, reaching a peak in 1999/2000 of 395.9 million SEK, and then from 2002 network print
servers began to decrease in sales every year until 2010. The income that Axis gained from their
network print server sales, made it possible for them to invest in developing their other products,
including video and their first camera. Axis’ video sales started in 1996. Their video sales reached
238.3 million SEK in 2001 and has continued to increase ever since. In 2006, their networked video
sales surpassed one billion SEK in annual sales, and by 2010, their video sales covered
approximately 99% of Axis’ total sales. Storage devices also started out in 1996. Their storage
device sales reached a peak of 182.3 million SEK in 1999/2000. After that, their storage devices
began to decrease in sales until 2004. Scan servers started out in 2000. Their scan server sales
reached a peak of 40 million SEK in 2007, but during most years between 2000 and 2010 their scan
servers only gained about 10 million SEK in sales. In 2010, print servers, scan servers, and storage
devices were divested of and from 2011 they were no longer mentioned in Axis’ annual reports.
Axis had entered a new phase of focus and they were going to put all their work and effort into
their new network cameras.
“Around 2000, we released a product in collaboration with Canon that became very
successful. And then I think it was around 2004/2005, when we seriously began to see
competitors entering our market, such as Bosch and Panasonic, and they began to market
this idea about network video as the future, and something that they were going to invest in.
Therefore, after a few years, we started to focus more on video ourselves, and in time we
discontinued other products, such as our print and scan servers. … But you are right, we did
not diversify after that, but what happened at Axis was that it took a generation, or two
generations of improvements and development of our network cameras and related products,
until we finally got a product, a technology platform, that was good enough. Then we could
seriously start selling it as a solid product for video surveillance, which has actually just started
to happen. It took time for us to get all the pieces into place, marketing, sales organization,
which was needed for us to reach the size that we needed.”
(Per Ädelroth, Vice President of Operations at Axis, 2017-08-18)
Thus, it was not until 2004 that it became clear to Axis that network cameras had become their
new core business. During the last few years they had gone from being a network connection
specialist to becoming a leader in the network video market. However, Axis did not make any large
diversifications from 2002. Previously, they went from printers to cameras, which from a product
(and not technology) perspective was a big difference. Now they needed time to focus on growth.
In other words, when Axis began to realize what a huge potential their new core business offered
them, they started to shift from a phase of diversification into a phase of focus. And they continued
to focus on this new market for many years, until 2013 when they diversified once again, this time
into physical access control solutions such as their Axis A1001 network door controller.
“I think we’ve been very successful in nurturing and keeping alive our culture of openness and
curiosity. Which of course lead to a lot of experimentation, ideas, and new developments, as
well as new areas within which we can test new things, experiment and develop to new
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applications. You can see this if you look at what we’ve done in recent years, where we have
gone beyond video (cameras) to security. So yes, our culture from the 1990s is still alive.”
(Per Ädelroth, Vice President of Operations at Axis, 2017-08-18)
In 2017, Axis continued to focus on improving their camera technology by adding features like
light sensitivity, wide dynamics, and higher resolutions. However, they also focused more and more
on the Internet of Things (IoT). Nowadays, besides camera technology, Axis is also developing
smart product solutions such as network-connected horn loudspeakers and IP-video-door-stations
(also known as intercom door stations) (History, Axis Communications). Thus, in order to grow
even more, Axis is diversifying once again. This time, however, from networked surveillance
cameras to security products. More specifically, Axis employ horizontal diversification as they
balance between phases of diversification and phases of focus. In so doing, they create new
products for new markets. It could thus be argued that the process of going back and forth between
phases of diversification and phases of focus is a key component in the dynamics of innovation at
Axis (see Figure 8).

Figure 8: The process of going back and forth between phases of diversification and focus at Axis.

Thus, from the perspective of an organization as an organism, Axis changes their environment as
a strategy for long-term survival. Some of these environments have over time become
unhospitable. Axis have therefore developed a new way to change environment by expanding their
business domain and disguising diversification as product development (see section 4.3.3). And
they do so not only for survival, but also for the purpose of growth and innovation.
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4.2.3

The dynamics of innovation from Sectra’s perspective

The second of the two companies that was included during 2018 as a complementary case to HMS
was Sectra AB, a B2B-company, that currently has more than 600 employees. Sectra was also
included for the purpose of better understanding diversification as an important aspect of the
dynamics of innovation. Historical documents, newspapers articles, and annual reports from Sectra
were studied from 1978 to 2017, and interviews were analyzed, in order to gain more knowledge
about the dynamics of innovation from Sectra’ perspective. The analysis of Sectra also contributed
to my understanding of how product innovations are sometimes seen as process innovations from
the customers’ perspective, as presented in section 4.4.3.
In order to understand different types of diversification (vertical, horizontal, and lateral) during the
dynamics of innovation, and to compare HMS with other companies related to how they perform
diversification, article 4 also included Axis and Sectra into the analysis, to complement the findings
that were discovered at HMS. This section, however, focuses on Sectra AB, a Swedish company
active within medical technology and encrypted communication systems. Sectra (SECure
TRAnsmission) was founded in 1978 by a team of researchers led by professor Ingemar
Ingemarsson. As they got the task to develop security solutions for banks, they started offering
consultant services as their first business. After their initial years of offering consultant services to
banks, the company diversified and changed focus, due to customer demands, from consulting to
developing their own products and their own system solutions for data security and image coding.
In 1986, Sectra was probably one of the first companies in the world to work on cybercrime and
antivirus software (Wasén, 1986). Since the 1990s, Sectra have become the market leader in crypto
equipment for the Swedish Armed Forces, and their security products are used today by
governments in more than half of Europe’s countries.
“What we worked on back then was general encryption. Encryption for banks for example.
Sectra was mainly a software consultant company. And I worked part time with signal
processing, on a predecessor to JPEG among other things. I worked with signal processing
because images on computers did not exist in those days. I came to Linköping to study medical
technology, and when I finished my PhD in 1989, Jan-Olof Brüer, Sectra’s CEO back then,
asked me if I wanted to come over to Sectra full time, but I told him no. I had come to
Linköping to work on medical technology and that was what I wanted to do. But Sectra did
not have such a project back then. So, Jan-Olof told me to find one. Sectra was working on
signal processing and other advanced electronics back then. It is very common for technologyfocusing companies, like Sectra in those days, to own state-of-the-art technology and then
search for how it could be used as a solution to solve some problem somewhere. ‘A solution
looking for its problem’. And when we finally found some projects like that, then we finally
got something that I was interested in. After that, I came to work for Sectra full time. So, we
found these projects in 1989, and I gradually started working more for Sectra during 1990,
and full time from 1991. But medical technology was still small at Sectra in those days. And
we had other projects as well, like data storage and other things. We had a department for
control systems engineering that developed control systems for houses in 1991, but then came
the banking crisis that affected the housing industry, and that business opportunity crashed
along with it. All those projects that did not work for us, we divested of or shut down.”
(Torbjörn Kronander, CEO of Sectra, 2017-08-14)
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During the 1980s, Sectra did not only diversify into security but also into medical technology. In
1989, they started expanding into digital image management systems for radiology departments.
Today, medical technology represents the company’s largest business area, and Sectra’s digital
imaging systems are one of the world’s leading. Sectra’s two areas of business today are therefore
national security and secure communications (conducted by the wholly owned subsidiary Sectra
Communications AB) and medical technology and imaging IT solutions (conducted by the wholly
owned subsidiary Sectra Imaging IT technologies AB) (Miljardvallen, 2016; Sectra’s history). In
addition, Sectra have an internal “incubator” for smaller projects and research called “Business
Innovation”. During the 1980s, Sectra diversified into more areas than just security and medical
imaging, but as is often the case with diversification, “not all of [Sectra’s] operations throughout the years
proved to be successful and some were discontinued or divested. Digital equipment for press photographers, which was
launched at the Olympic Games in Los Angeles in 1984, smart heating regulation systems for apartment buildings
and private homes, and communication systems for monitoring air traffic are a few examples” (Sectra’s history).
Thus, Sectra diversified into security solutions because of Jan-Olof Brüer, a postgraduate student
who Sectra soon hired as their CEO. His visions regarding what Sectra should do led to their first
diversification. Sectra also diversified into medical technology solutions when they hired Torbjörn
Kronander in 1989 (Torbjörn Kronander, 2015), a postgraduate student who was working on
image compression, and who had a vision about the future for digital X-rays. The Swedish
healthcare was early on to adopt new digital technologies. Already in 1993, Sectra was involved in
developing a system for Sweden’s first completely film-free X-ray department in Mjölby (Sectra’s
history). Thus, from the perspective of an organization as an organism, Sectra too changed their
environment when it was necessary. Thus, the process of going back and forth between phases of
diversification and focus is also part of the dynamics of innovation at Sectra (see Figure 9).

Figure 9: The process of going back and forth between phases of diversification and focus at Sectra.

For Sectra, however, these two early environments remain their two main business domains even
to this day. However, trying to adapt to new environments has also been Sectra’s strategy for
survival, even though their two main environments still are in focus.
This analysis of how Sectra manages diversification, and how Axis manages diversification as
shown in the previous section, has certain implications for HMS. First of all, HMS can learn from
the amount of experimentation that both Axis and Sectra are performing in their process of
exploration. HMS can also learn from Axis’ diversification strategy (which is explained in more
detail in section 4.3) in their own search for their third radical innovation.
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4.3

Balancing between exploration and exploitation
“In any organization … there can be, and usually are, quite different and virtually
incompatible views about what the goals of the organization are. There are also—rather more
frequently, and clearly—different ideas about how to attain those goals. What agreement there
is tends to settle for ‘highly ambiguous’ goals. And behind any agreement reached on rather
vague objectives, ‘there is considerable disagreement and uncertainty about sub-goals’; in fact,
‘organizations appear to be pursuing different goals at the same time’.”
(Burns and Stalker, 1961, p.xv)

Exploration and exploitation are also related to people having different goals and sub-goals within
a company. After all, while companies try to follow a single vision and mission, their managers and
employees have different goals, some related to exploration and some to exploitation.
Therefore, the question is, do managers and employees actually want to create radical innovations?
Because who wants to go through the difficult process of radical innovation, involving uncertainty,
the risk of failing, as well as losing money? When asking people about it, most agree that innovation
is important. Long-term, it is important, but only if it succeeds. Short-term, however, it may still
be very difficult to handle. After all, who would want innovation if it meant risking a company’s
annual growth rate, their stakeholders’ annual bonuses, or even their employees’ salaries?
Thus, companies that are innovative, manage to create a certain balance between innovation and
money making, between exploration and exploitation. The latter fulfills short-term needs of
managers, employees, and other stakeholders, while the former fulfills long-term needs of the
organization as an organism that strives for survival within an ever-changing environment.
Thus, the question remains, what can a company do to manage such a balance? Can a company
aim to grow by a certain percentage annually, and at the same time focus on radical innovation,
which may cause its growth rate to falter due to the risky nature of innovation? Especially when
the safer bet is to continue milking those cows which the company already has? And what should
a company do once its cow runs out of milk? Kodak is a typical example of a company whose cows
ran out of milk and they did not manage to create another radical innovation in time once they
discovered that they really had a need for it in order to survive (Gottschall, 2017, Mui, 2012, La
Monica, 2011). It could also be asked what a company should do when confronted by a disruptive
innovation (Christensen and Raynor, 2003, Christensen, 1997). What should an organization as an
organism do in order to survive when the environment becomes unhospitable to the organism?
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4.3.1

Redefining innovation

In order to balance between exploration and exploitation, in order to create innovation, a better
definition for innovation is needed. Why? Because the term “innovation” has to capture how
companies move from exploitation to exploration (to explore new possibilities) and then from
exploration to exploitation (to exploit and commercialize these new possibilities). If innovation
means creating incremental improvements, then this balance will never come to pass.
“The word ‘innovation’ has become increasingly meaningless for those outside of the corporate
world. … The word ‘innovation’ holds so many things at once — one would argue too many
things. There’s its actual, dictionary meaning, ‘The act of introducing something new’ or
‘something newly introduced’. Then there’s the more ephemeral, cultural meaning it carries. It
is, for some, a word filled with promise and opportunity — the necessary component of a
successful corporate narrative. It is the welcome mat for investors and sought-after talent. The
word innovation is a billboard that screams: ‘New things are happening/will happen here!’
… Nearly five years later, little has changed. Companies still want to be seen as innovative,
because no one in their right mind would work for or invest in a company claiming to be
stagnant. The popularity of the word innovation relative to ‘invention’ continues to rise …
The ubiquity of innovation has come at a cost, however. … Innovation has become the new
buzzword, but its overuse and generalization has caused more instances of eye rolling than
actual innovation. … Innovation is meaningless.”
(Kolawole, 2017).
During the 1940’s Schumpeter argued that “no company can ever retain a position at the top of its industry
… without blazing new trails, without being devoted, heart and soul to the business alone” (McCraw, 2009,
p.161). Nowadays, innovation seems to mean anything and everything, from new ideas that come
to practical use to new technologies. People seems to use the term however they want. But should
not innovation actually mean something more meaningful? And should not innovation offer a
considerable increase in customer value compared to what customers had before?
“An early definition is inventions commercialized by entrepreneurs (Schumpeter, 1947).
Innovation involves the creation of a product, service or process that is new to an organization.
It is the introduction into the market place, either by utilization or commercialization, of a
new product, service or process. It does not have to be new to the world rather; it is viewed as
the first use of an idea within an organization (Aiken & Hage, 1979) whether or not the
idea has been adopted by other organizations already (Nord and Tucker, 1987). The
technology (or the product) need not be novel or groundbreaking. An innovation may be a
change in industrial practice, which improves productivity. The innovation process involves
integration of existing technology and inventions to create a new or improved product, process
or system (Jain and Triandis, 1990).”
(Yapa, 2017)
While this quotation presents how innovation is often interpreted, is it enough that a product,
service, or process is new to an organization? Is it enough that it is related to the introduction of a
product or service into the marketplace? Is it enough that it is used by the organization for the first
time? Or does it have to include all of them to be an innovation?
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According to Crossan and Apaydin, “there are continuing debates over various aspects of invention: its necessity
and sufficiency, its intentionality, its beneficial nature, its successful implementation, and its diffusion to qualify as
innovation” (Crossan and Apaydin, 2010, p.1155).
Kotsemir and Abroskin (2013) published a report stating that over the past 30 years, innovation
has become the synonym for everything from the development of nations to technological progress
and business success. Innovation is no longer just about the “creation of something new” but a
solution for every kind of problem. They argued that innovation is more and more often used by
policymakers, marketing specialists, advertising specialist, as well as management consultants, but
not as a scientific concept that means something very specific like economics or engineering, but
as a metaphor, or a political promise, or a marketing slogan, or even a buzzword.
Therefore, innovation needs to mean something more specific, and even be challenging to obtain,
and anything that is incremental is not challenging to obtain. After all, innovations destroy the old
just as much as they create the new, and that cannot be done through incremental improvements
(McCraw, 2009, Schumpeter, 1947).

4.3.1.1

Is every incremental improvement an innovation?
“When talking about innovation, and what could be our next big thing, what most people
suggest that we should do is what you might call an incremental innovation. Or call it simply
continuous improvement. I do not think we should use the word innovation when talking
about continuous improvements, when talking about adding new features to a product, when
talking about developing new process steps, or when talking about testing new business models
on existing products. I do not think we should call such things for innovation.”
(Jörgen Palmhager, CTO of HMS, 2015)

Incremental improvements are not innovations because when “an organization expands and grows but
does not alter its mechanisms of production, it merely produces more of the same thing in the same way” (Davidson
et al., 2016, p.422), and in so doing, it shows that it is unable to innovate. From this perspective,
companies who are only focusing on incremental improvements are thus considered “so paralyzed
that no amount of energy can bring about meaningful innovation” (Davidson et al., 2016, p.422).
It therefore makes me wonder, are there any companies in the world that do not perform
incremental improvements? Because even companies like McDonalds, who specialize in
standardization of routines (Pryke, 2009), perform continuous improvements to their menus by
for example introducing healthier food with the help of experienced chefs (Taylor, 2016).
Thus, are there any companies at all in the world who cannot state that what they are doing is not
incremental innovation? Is it therefore even necessary to call incremental improvements for
innovation? Such improvements are of course both necessary and complementary to radical
innovation, and they still bring about value to the organization (Tidd and Bessant, 2013), but
incremental improvement is still just improvement. Thus, a better definition might be by saying
that incremental improvements are what companies do short-term, in order to improve their
products with focus on growth and money making, while radical innovations are what companies
do long-term to introduce technological change or market change, where the former is related to
the process of exploitation while the latter is related to the process of exploration.
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“Google is not a conventional company. We do not intend to become one. … We did a lot of
things that seemed crazy at the time. Many of those crazy things now have over a billion users,
like Google Maps, YouTube, Chrome, and Android. And we haven’t stopped there. We are
still trying to do things other people think are crazy but we are super excited about. We’ve
long believed that over time companies tend to get comfortable doing the same thing, just
making incremental changes. But in the technology industry, where revolutionary ideas drive
the next big growth areas, you need to be a bit uncomfortable to stay relevant.”
(Rundle, 2015)
Some people emphasize that innovation is not about disruption and that small steps are more likely
to lead to success (Bluestein, 2013). Incremental improvements are known to increase a company’s
revenues more than innovations, and focusing on creating innovations may cause the company
experience financial losses (Quinn, 1985). For this reason, innovation is known to be something
difficult to achieve (Tidd and Bessant, 2013). However, without innovation, companies are likely
to follow in Kodak’s footsteps (McKinney, 2015). Thus, innovation is not about just increasing
revenues. It is about much more than that. But that does not mean that incremental improvements
are not a natural part of a company’s business or that it is not valuable for their revenues.
Collins (2009) however, argued that the Bank of America experimented and innovated a lot, and
despite creating many radical innovations, they still failed. But these examples are not radical
innovations because something new can only be defined as a radical innovation when viewed after
some time has passed. It can only be defined as a radical innovation in retrospect, and after certain
milestones, including success within the market has been achieved. Radical innovation by definition
means earning enough money to survive. If the Bank of America experimented a lot, even radically,
but those radical attempts never accumulated enough revenues for the Bank of America to survive,
then they merely performed radical experiments, but they never managed to create any radical
innovations. The Bank of America simply tried to innovate, but they failed.
“[E]ven the most admired companies can get innovation spectacularly wrong. Sometimes
companies rush a new technology to market too soon or at the wrong price. At other times,
they ignore the radical idea that another company uses to put them out of business.”
(Kim and Mauborgne, 2000).
Innovation should therefore not be taken for granted. Just because a company has successfully
created innovation once or twice or even several times, it does not mean that they may be able to
do it again. However, the only way to know for sure is to actually try over and over again.

4.3.1.2

Is everything new an innovation?
“An innovation is the initial market introduction of a new product or process whose design
departs radically from past practice. It is derived from advances in science, and its introduction
makes existing knowledge in that application obsolete. It creates new markets, supports freshly
articulated user needs in the new functions it offers, and in practice demands new channels of
distribution and aftermarket support. In its wake it leaves obsolete firms, practices, and factors
of production, while creating a new industry.”
(Abernathy and Clark, 1985, pp.6-7)
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Abernathy and Clark (1985) argued however that in practice, this ideal definition of innovation is
rarely encountered and therefore misleading. “Novelty and connection with scientific advantage may have
little to do with an innovation’s competitive significance” (Abernathy and Clark, 1985, p.7). Thus, they used
Timex as an example to show that it was not the newness of the product or the technology than
turned their product into an innovation, but rather the newness of their business model. However,
if the newness is directed more towards the business model rather than the product or its
technology, would the ideal definition above still be that far off the mark from reality?
Thus, while the commercialization step within the innovation process is considered to be of key
importance for innovation, another way to focus on commercialization is through business model
innovation. After all, every successful innovation is associated with a successful business model
(Chesbrough, 2010). However, the Oslo Manual still state that the minimum requirement for a
change to be considered an innovation is that it is new (or significantly improved) to the company,
but it can also be new to the market, new to the world, or disruptive (OECD, 2005). Many
researchers have therefore stressed the importance of novelty (newness) over the years when it
comes to innovation (Lendel et al., 2017; Kotsemir and Abroskin, 2013).
However, does this mean that everything that is presented as new must also be an innovation? For
instance, is the iPhone 8 with its new glass design, its new iOS 11, and its augmented reality an
innovation (iPhone 8)? “According to KeyBanc Capital Markets’ analyst John Vinh, customers are buying
more iPhone 7 handsets than iPhone 8 [and] iPhone 8 might not be the best-seller Apple had hoped” (Brown,
2017). But then again, was it the first iPhone from 2007 the actual innovation? Because its software
and its new interface were actually based on the iPod, and the iPod was already reinventing the
digital music industry. Not to mention its touchscreen, which had already been used in earlier
phones and tablets, including Apple’s Newton. In addition to that “Nokia phones had more memory,
better cameras and faster mobile connectivity. [However, w]hat made the iPhone transformative was the shift in
concept underpinning the entire iPhone project: Its designers did not create a telephone with some extra features, but
rather a full-fledged hand-held computer that could also make calls and browse the internet” (Lyytinen, 2017).
Besides, if everything new would be considered an innovation, then would it then even be possible
to answer what innovation is not considered to be, in order to separate none innovations from
innovations? But considering how the word is used today, it makes you wonder what meaning the
word will have in the future, especially from a company’s perspective, when the word is used as a
synonym for everyday incremental product improvements that all companies perform?
“Innovations will certainly start as ideas, but innovations
are only those ideas that are transformed into something
that creates or provides value for their users (buyer and/or
seller) and which may yield valuable competitive advantage
for their owners, and thus produce economic rewards. …
[Thus, the innovation champion’s,] the innovator’s role is
only half of the economic equation. Customers are the ones
who determine the value of innovations because they’re the
ones who pay for them.”
(Morris, 2011, p.16, p.18)

“It is important to elucidate that an invention
does not become an innovation until it has
processed through production and marketing
tasks and is diffused into the marketplace.”
(Garcia and Calantone, 2002, p.112)
“Every Innovation is a New Thing but not
Every New Thing is an Innovation.”
(Jayaratna and Wood, 2008, p.13)

Everything new to the company is not an innovation by default. Innovation needs to capture
different aspects of newness at the same time. Thus, as the quotation above states, it has to
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successfully go through the commercialization process. Without having successfully crossed the
chasm and reached the early majority market and the pragmatist customers (Moore, 1991), no
amount of newness will turn an invention into an innovation. Table 8 therefore shows that while
something being new is important for innovation, it is not enough that only one or two aspects are
new. Not even three aspects are enough, unless there is also commercial successful over time.
Innovation is the act of introducing something new, such as an idea, a method, or a device based
on novelty. But besides newness and novelty, innovation is also the ability to deliver new value to
customers. Innovation is the way of transforming the resources of a company or an organization,
through the creativity of people, into new resources and capital (Danilovic, 2012). Thus, not every
new thing is an innovation. Innovation includes searching, selection and implementation (Bessant
et al., 2014). It includes going from conception of an idea, to the introduction of an invention into
the market, (Hagedoorn and Cloodt, 2003) all the way to commercial success. Creating something
new is therefore not enough to call something an innovation because it also requires successful
commercialization, but commercial success is also not enough to call something an innovation,
unless something new is created as well. Innovation requires a combination of many things.
“[W]e advocate a change from ‘tough-mindedness’ to ‘tenderness,’ from concern with hard
data and balance sheets to a concern for the ‘soft stuff’–values, vision and integrity. We have
found that when it comes to achieving long-term success, soft is hard.”
(Peters and Austin, 1986, p.xviii)
Thus, innovation is not supposed to be just about creating something new without achieving
commercial success, nor should it be about increasing sales with new versions of a product that is
no longer considered new (Brown, 2017, Frank, 2016, Priestley, 2015). Innovation is about putting
people with a passion for innovation in focus (Peters and Austin, 1986; Peters and Waterman Jr.,
1982) and creating both something new and something that becomes a commercial success.

4.3.1.3

Is everything successfully diffused or commercialized an innovation?
“Innovation is not invention. Innovation is something that generates growth for HMS.
Because then someone is willing to pay for it. That is how we must define innovation. So, I
would like to say that innovation is something that can generate or enable growth to happen
for HMS. And maybe that is how we need to view innovation.”
(Jörgen Palmhager, CTO of HMS, 2017-09-05)

Commercialization is a crucial step in the innovation process. An invention must successfully go
through the commercialization step before it can be called an innovation. In other words, it has to
cross the chasm and enter the early majority market (Moore, 1991). Inventions that reach the
market but never manages to cross the chasm, never become innovations.
“One of the most important lessons about crossing
the chasm is that the task ultimately requires
achieving an unusual degree of company unity
during the crossing period. This is a time when one
should forgo the quest for eccentric marketing genius
in favor of achieving an informed consensus among
mere mortals. It is a time not for dashing and
expensive gestures but rather for careful plans and

“The networks were evolving all the time and it was
new and exotic. Many of the companies we met, they
were ‘early adopters’. They had money, and they
wanted to show themselves at the forefront, but we never
generated any business with many of them. So, we had
a ‘high value’ when we visited them. They were also
impressed with the size of our company. Especially in
Japan. These big bureaucratic companies. They
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cautiously rationed resources—a time not to gamble
all on some brilliant coup but rather to focus
everyone on pursuing a high-probability course of
action and making as few mistakes as possible. …
If prudence rather than brilliance is to be our
guiding principle, then many heads are better than
one. If market forces are going to be the guiding
element in our strategy—and most organizations
insist this is their goal—then their principles must
be accessible to all the players, and not, as is
sometimes the case, reserved to an elect few who have
managed to penetrate their mysteries.”

thought it was fun to work with a small and fast
company like HMS. Where we could show that we
could change quickly, since we had very simple
processes. ‘Early’ and ‘late majority’ customers only
buy if they can make money on it. So, you have to
think about what gives your product value that he can
make money on and what he can’t do without you. But
that is not how ‘innovators’ and ‘early adopters’ think.
They buy because they can afford it. Because they want
to show their customers that they are in the forefront.
But their customers do not need to buy from them, they
just need to think that they are in the forefront.”

(Moore, 1991, pp.8-9)

(Jörgen Palmhager, HMS, 2016-01-12)

HMS’ Anybus embedded product family started out as an invention in 1994/1995, during their
innovation phase. The Anybus-IO was first released, and after that came the Anybus-DT. Then in
1998, the Anybus-S was released, but it still was not an innovation. It was not until during the
growth phase, when HMS started to focus on industrial communication, that the Anybus-S became
commercially successful. First in 2000, when HMS doubled its revenues for the first time from 33
million SEK to 63 million SEK. Then in 2002 they finally reached breakeven. And then in 2003,
when they finally reached new records in revenue and crossed 100 million SEK. Before 2000, they
also really struggled with production and other issues. Thus, it was HMS’ Anybus-S that finally
crossed the chasm and became their first radical innovation (see Figure 10). The chasm also shows
that the commercialization step of the innovation process is not a short one, and it takes time for
an invention to make a market breakthrough and become an innovation.

Figure 10: HMS' Anybus embedded product family and how it crossed the chasm.

Business opportunities arise through commercialization of new technologies, of new products and
of new solutions, for both organizations and for the society (Danilovic, 2012). But companies that
succeed with innovation just once do not stay as market leaders for long unless they continue to
be innovative. Sweden’s industry has many such examples, e.g. Ericsson, Volvo and Saab. They are
globally successful large enterprises that are now struggling with increasing international
competition in a mature market. “It is in this light that we see that Volvo is not a leader in the development
of composite material used to reduce the weight of cars and thereby energy consumption, that Volvo Cars has been
sold to Chinese owners, that Ericsson is no longer on the mobile phone market, that Astra- Zeneca has shut down
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its research operations in [both Lund and] Södertälje and that Saab Automobile has shut down its vehicle
manufacturing” (Danilovic, 2012, p.14). And how many of these big companies will exist ten years
from now? How many of them will make it? One of the reasons why HMS made it is because (1)
they were taking risks and capturing opportunities that led to the creation of the Anybus invention,
(2) they worked intensely for approximately 10 years with commercialization to transform the
Anybus invention into an innovation, and (3) during all these years, when they struggled with the
Anybus invention, they survived by offering consultant services, developing custom electronics or
communication solutions for their customers. Many groundbreaking technologies have taken
approximately 40 years to reach their breakthrough (Ahrens, 2003). But HMS did not give up. They
pushed through a time period of commercialization of approximately 10 years, during which their
Anybus invention transformed into an innovation. Successfully commercializing an invention is
one of the key factors to innovation. Many companies that “have pursued technological development and
come up with solutions that are exciting from a technological perspective, have experienced considerable difficulties
commercializing the technology and the innovations” (Danilovic, 2012, p.15).
But how should I then interpret HMS’ NP30 and NP40 microprocessor, or HMS’ Wireless Bolt
product from Table 8? After all, they are all considered by HMS to be marketing innovations.
Should I consider them to be innovations just because they were commercially successful? From
2015 until the end of August 2018, HMS had only sold 1914 units of the Wireless Bolt for 3.3
MSEK. And the NP30 and NP40 are not stand-alone products. They were added to the different
Anybus product families to improve them. Thus, they cannot be considered innovations.
However, for something to be radical, it is not enough that it reaches commercial success. It also
needs to be new in at least three out of the five aspects from Table 8. But from HMS’ perspective,
this also means that HMS is not only interested in radical innovation. In fact, combining existing
technologies in new ways (combinovation) and creating commercial successes based on clever
marketing and positioning strategies is equally important to HMS. Thus, I do not diminish the
importance and value of incremental improvements and marketing strategies even if they are not
radical. Even if my definition of innovation requires more than just commercial success to call it
an innovation. Otherwise, everything that’s commercially successful would be an innovation. Thus,
while turning something into a commercial success is of key importance for the innovation process,
commercialization alone is not enough to call something an innovation, despite the fact that
commercialization is very challenging. After all, not everything is an innovation, nor should it be
considered as such. And just like growth is an outcome of innovation, growth in itself is not
innovation, nor does it necessarily lead to more innovation. However, growth is still very important.

4.3.1.4

Innovation is creative destruction
“This process of Creative Destruction is the essential fact about capitalism. It is what
capitalism consists in and what every capitalist concern has got to live in. This fact bears upon
our problem in two ways. First, since we are dealing with a process whose every element takes
considerable time in revealing its true features and ultimate effects, there is no point in
appraising the performance of that process ex visu of a given point of time; we must judge its
performance over time, as it unfolds through decades or centuries. … Second, since we are
dealing with an organic process, analysis of what happens in any particular part of it–say, in
an individual concern or industry–may indeed clarify details of mechanism but is inconclusive
beyond that. Every piece of business strategy acquires its true significance only against the
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background of that process and within the situation created by it. It must be seen in its role
in the perennial gale of creative destruction.”
(Schumpeter, 1942, pp.83-84)
In 1942, Joseph Schumpeter presented his concept of creative destruction, which “refers to the process
in which technology and innovation create new ways of doing things and, in the process, leave the old ways behind.
Technological innovation might destroy entire businesses, industries, or streams of employment while allowing new
enterprises to grow in their wake” (Allison, 2017). Schumpeter argued that this process of creative
destruction was capable of essentially revolutionizing the economic structure from within. Thus,
from Schumpeter’s perspective, innovation was something radical.
Radical innovations also go through four phases during the innovation process (Godin, 2006;
Marinova and Phillimore, 2003; Rothwell, 1994; Kline and Rosenberg, 1986; Kline, 1985;
Burgelman, 1983). The first three are the search, selection and implementation phase (Bessant et
al., 2014), and the fourth is the commercialization phase (Öberg and Shih, 2014). The radical
innovation process, according to Starbuck (2014), also requires three key elements. First, acting to
discover new things without fully understanding its consequences. Second, active marketing by
convincing internal and external stakeholders (employees, managers and customers) of the
potential of the new innovation. And third, actively involving people in social interaction, freeing
up creativity around the radical innovation process, which has a profound influence on the
innovation and its development (Starbuck, 2014).
Thus, “managers must continually readjust their strategies and realign their organizations to reflect the underlying
dynamics of technological change in their markets. … This pattern occurs across industries as diverse as computers
and cement, the only issue is the frequency with which these cycles repeat themselves. Faced with a discontinuity, the
option of incremental change is not likely to be viable. The danger is that, facing a discontinuous change, firms that
have been successful may suffer from life-threatening inertia–inertia that results from the very congruence [(internal
consistency in strategy, structure, culture, and people)] that made the firm successful in the first place” (Tushman
and O´Reilly III, 1996, p.17). This example also shows that a company’s strength (their former
innovation and existing technology) can also quickly become their weakness.
Hart and Christensen also argued that while the term ‘creative destruction’ has “become justifiably well
known in recent years, … it tells only half the story. Before the destruction of industry leaders occurs as a result of
disruptive innovation, a long period of ‘creative creation’ typically can be discerned” (Hart and Christensen, 2002,
p.52).

4.3.1.5

Innovation is disruptive
“We thought we would sell our Neteye 200 in 50% to web attractions in general and the rest
to remote monitoring. In reality, it was 90% remote monitoring, where we were observing
processes, antennas, water (looking for oil), etc. But the business was really new. Early
network cameras consisted of a PC, a frame grabber and software, such as the Trojan Room
Coffee Pot, which is considered to be the first one. There was a Canadian in 1997 who had
a product that was more like ours, called the Microplex Web Camera. They connected a
USB web camera to a Box that provided network camera functions. They stopped after a
while. Active Imaging was number two, but it was expensive. But none of them offered the
same simplicity as we did. Active Imaging was the closest though. For remote monitoring via
ISDN, there was also a sensormatic company called Robot. Even Loronix was a competitor
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who solved the same problem, but with some other methods. They completely focused on closed
protocols. But the niche was basically full of home-made solutions that were too expensive and
difficult to access. Remote viewing was our initial application, either to a fancy website or for
some industrial use. It was not until we reached 30 images/sec, that we started to sell our
products for traditional security. And that happened in 1999, and then we wholeheartedly
invested in that market. We became better than those analog cameras already in 1999, when
we released a product with progressive Scan, which was much better for the same resolution
than analog cameras were. In 2003, we had higher resolution than analog cameras. In 2012,
we also became more light-sensitive, and frankly, better in every aspect. But it was not really
about these features. Technically, what mattered was Power over Ethernet, that lets network
cables carry electrical power. Thus, we only need one cable to the camera, and not two. In
business terms, it turned out that the industry went from a sales structure with manufacturer
representatives to one where system integrators bought from distributors. And this is how
Axis’ business model works today. These two last factors were what made us so big.”
(Martin Gren, Co-founder of Axis, 2018-07-06)
The quotation above illustrates how a disruptive technology enters an established market and
makes any established products obsolete. Axis’ digital Neteye 200 came had to first survive in a
less significant market, which Axis called the “little surveillance”-market. It was cheaper, simpler,
smaller, but also more convenient to use. But then in 1999, Axis’ cameras outperformed the analog
cameras, and in so doing, they entered the traditional security market, the mainstream market, and
in time they disrupted the leading analog cameras by outperforming them in every way. This
example therefore illustrates Christensen’s (1997) perspective on disruptive innovation, and it
shows how unaware market leaders can suddenly be thrown out of business by new entrants.
Christensen therefore explained that the “[f]irst, disruptive products are simpler and cheaper; they generally
promise lower margins, not greater profits. Second, disruptive technologies typically are first commercialized in
emerging or insignificant markets. And third, leading firms’ most profitable customers generally don’t want, and
indeed initially can’t use, products based on disruptive technologies. By and large, a disruptive technology is initially
embraced by the least profitable customers in a market. Hence, most companies with a practiced discipline of listening
to their best customers and identifying new products that promise greater profitability and growth are rarely able to
build a case for investing in disruptive technologies until it is too late” (Christensen, 1997, p.xvii).
Christensen’s (1997) empirical examples however, were based on products with different
performance trajectories, such as disk drive capacity or speed. However, do all products follow
such trajectories? Do all products improve in term of product performance? Our own empirical
data from HMS shows that not all products work this way. The Anybus is known as HMS’ first
innovation. The first version of the invention was named Anybus-IO. After that, new product
families were release sequentially in the following order: Anybus-DT, Anybus-S, Anybus-IC,
Anybus-CC30 and Anybus-CC40. However, as these products were developed, they did not follow
any performance-based trajectories as described by Christensen (see Table 6 and Table 7).
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HMS’ Anybus
products

Propagation
time

IO bandwidth

Function level

Performance
(1-100)

Customer API

Anybus-IO

Short

Small

Low

90

Trivial

Anybus-DT

Medium

Medium

Low

50

Simple

Anybus-S

Medium

Medium

Medium

50

Complicated

Anybus-IC

Relatively long

Medium

Medium

30

Complicated

Anybus-CC30

Medium

Small

Medium

40

Simple,
structured

Anybus-CC40

Very short

Large

High

95

Simple,
powerful, well
structured

Table 6: Comparison table I: Anybus product families compared according to different features.

HMS’ Anybus
products

Complexity

Own
technology

Shared
components

Amount of
code (1-100)

Auto test
coverage

Code
reviewed

Anybus-IO

Low

0%, just HW

0

0

0

0

Anybus-DT

Low

25%

10

10

0

0

Anybus-S

Medium

25%

25

30

5

5

Anybus-IC

High

30%

30

40

0

5

Anybus-CC30

Medium

30%

40

50

30

10

Anybus-CC40

High

95%

90

100

80

90

Table 7: Comparison table II: Anybus product families compared according to different features.

As HMS’ Anybus innovation was developed from the first version, Anybus-IO, to its latest version,
Anybus-CC40, these 11 product performance features sometimes increased and sometimes
decreased from one version to another (see Table 6 and Table 7), and they did not follow any
steady performance trajectory like Christensen’s disk drives did. Do customers prefer the AnybusCC40 compared to the Anybus-CC30 or earlier versions because the product’s IO bandwidth has
increased? Because the products functionality has increased? Because HMS now used more of its
own technology? Because HMS now shared more components between different product families?
Or because they now had more code, that was automatically tested and reviewed? No. Customers
chose the Anybus-CC40 because it was newer, because HMS promoted it, because HMS put more
effort into its support and maintenance, and because the product has some new technology that
were not yet popular in the past but are popular today. The Ethernet protocol is such an example.
In other words, the new version offered new functionalities that the older version did not yet have.
This means that improving these features of performance were not the reason why customers
chose to upgrade to the newer Anybus version. Thus, if a new technology is developed that
outperforms HMS’ different Anybus products relating to these features of performance, it does
not automatically mean that HMS’ customers will switch over. However, does this mean that HMS’
products are immune to disruptive innovations that rely on one of these 11 product performance
features? Or can they be disrupted in some other way and for some other reason?

4.3.1.6

First movers or second movers

Another dilemma that managers face is whether they should be a first mover or a second mover
company. Ahrens (2003) argued that second mover companies always win. For example, Ahrens
(2003) argued that it was Thomas Edison (second mover) who managed to innovate the light bulb
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even if it was Sir Joseph Wilson Swan (first mover) who in the previous year, 1878, built the first
carbon filament light bulb but failed to create a distribution network. It was Alexander Graham
Bell (second mover) who managed to innovate the telephone when it was an Italian inventor,
Innocenzo Manzetti (first mover), who first invented the telephone in 1849, 27 years earlier. It was
Electrolux’s founder Axel Wennergren (second mover) who borrowed the idea for the vacuum
cleaner from seeing Santo’s (first mover) own vacuum cleaner in a shop window, and it was Steve
Jobs (second mover) who borrowed several ideas from Xerox’s PARC research lab (first mover),
for example the computer mouse and desktop icons, which Apple became known for.
For this reason, Ahrens (2003) argued that successful growth companies are always second movers,
because first mover companies invest a lot of time into creating their inventions, but it is always
the second mover companies that swoop in, improve on those ideas, and create innovations.
“Innovation is the ultimate of human creativity. Everyone in the world, irrespective of their
background, culture, religion, education, colour or any other defining characteristic has
considerable potential for creativity. However, most remain working within the constraints of
the ‘real world’ whether they are resources, culture, power, religion, politics, equipment or other
perceived barriers, etc. Some even gain great satisfaction working within the constraints,
routines and repetition of thinking and actions in their world. … Innovation requires a
radically different mindset. Some are genetically geared to innovative thinking. They have
grown in facilitating environments that encourage innovative ideas. Others have to develop
their innovative abilities by un-doing their previously conditioned mindsets in order to free up
their thoughts. Yet, others go in search of books, articles, education or become entrepreneurs
to develop their innovative mindsets. Even in constraining environments, some innovators
persist despite suffering at the hands of their bosses, hostility from their fellow colleagues and
constraints from their supervisors. History is littered with punishment of philosophers,
prophets, writers and speakers who had dared to think in fundamentally new ways or proposed
new ideas that conflicted with the conditioned thinking of the kings, religious leaders,
educators, rulers or bosses of the time. Since innovation involves the mindset, the more exposure
the mindset has to radically different ideas, alternative pathways, variety of methods, and
techniques, the better the chance it has of generating innovative ideas.”
(Jayaratna and Wood, 2008, pp.17-18)
Thus, what companies diversify and what companies do not is related to how those companies
conceptualize their own core business. In other words, how they conceptualize their “business
domain” and their own competitive boundary. A company’s competitive boundary therefore
decides how far managers are willing to go when it comes to diversification. A business domain
can however, be defined in two ways: “broadly by employing the fundamental customer need being served as
the reference point ... [or narrowly around] the core technological competencies of an organization” (Sidhu et al.,
2000, p.377). In other words, a business domain can be defined as “the organization-specific delineation
of the relevant competitive boundaries of the organisation” (Sidhu et al., 2000, p.377).
Take Mercedes-Benz and Daimler for example. Mercedes-Benz is a division of the German
company Daimler AG. But then in 2008, Daimler started to offer carsharing through a subsidiary
named car2go. Thus, while still having a core business (business domain) such as Mercedes,
Daimler is experimenting as a first mover with new solutions for the future. And since they do not
know whether this will succeed or fail, they are not doing it under the Mercedes brand, in order to
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not to damage that brand (Get in and drive off). However, this is not a matter of just experimenting
with new technology, but rather experimenting with new business models.
Therefore, Ahrens (2003) arguments are very much one sided. They presented selected examples
that would best fit their agenda, but other researchers have shown that there is no evidence of
whether it is better to be a first mover or a second mover company. In some situations, first mover
companies succeed with innovation, and in other situations second mover companies do. It is
simply a choice of taste and managers have to decide for themselves whether they want to be one
or the other, or both (Lieberman and Montgomery, 1988).
“Most organisations fail to take innovative initiatives seriously and others believe they’re thinking outside of their
square, but really are underestimating its potential. In today’s turbulent commercial world, innovation is necessary
for simple survival, let alone success” (Melotti, 2015). And while most companies find innovation
exciting, they do not want to be first out with something, but prefer to wait for others to do it first
(Moss Kanter, 2010). However, innovation is what drives the economy forward, and cutting down
on innovation is as dangerous as cutting down the branch on which you sit (Magnusson, 2017).

4.3.1.7

Not everything can be and should be planned
Not everything was planned either. That is not how things happened, because stuff happens
that you do not plan for. Afterwards, people often want to seem smart, and they try to explain
their behavior in retrospect in a rational way, but in reality, that is not what happened. We
did not have any idea at the time that medical technology would become as big as it is today.
It was not planned at all, but that is what happened. But we never thought that it would turn
out this way. And you should not be ashamed to admit it either, because it is often this way
that things happen.”
(Torbjörn Kronander, CEO of Sectra, 2017-08-14)

As the quotation above states, not everything at Sectra was planned. They had no idea that their
hard work would lead to innovation and that their company and business would grow this big.
After all, innovation requires a high level of social complexity through a series of social and
organizational processes that are not necessarily planned. Sometimes innovation even requires
employees to construct façades to evade control of other stakeholders, in order to pursue their
own interests, and those façades allow innovations to happen (Baumard, 2014; Story et al., 2014).
Besides, “[r]adical innovations can rarely be planned; it is through the creativity and genius of innovators and
marketers that they evolve into commercialized products” (Garcia and Calantone, 2002, p.122).
“Now afterwards, it may seem like we had a plan back then on how to do this, but we did
not. We tried something out, we created this product, and we found initial areas or
applications, and in time as we continued to develop this technology, we began to move into
camera applications as well. We began to develop our products for video surveillance which
today has become our primary market.”
(Per Ädelroth, Vice President of Operations at Axis, 2017-08-18)
In hindsight, it might sound great to say that everything these companies did, they planned to do
for the beginning, and that their success is a result of their carefully prepared strategy, but that is
not how it worked in reality. These companies succeeded because they diversified into new markets,
and then focused on developing their new core businesses. They succeeded because they
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performed business model innovation to adapt to their new businesses. After all, business model
innovation is a process that requires experimenting with all the aspects of a business model, to
discover what works and what is needed.
“We had a product on the market that we called StorePoint, which first included our
CDROM-servers that once were popular, and then we had an idea for developing a disk drive
server, where we wanted to connect disk drives to a network. We had some of these disk drive
servers on the market, we experimented with them, and sold a few as well, but we never found
the right market for these products. And after some time, we simply divested that business.
But we worked on this until the early twentieth century. But some businesses were started in
Silicon Valley around the same time as we made our disk drive servers, that based their
business on the exact same idea, and some of them have become extremely successful. They
found the right market for these disk drive servers while we did not. One of them was called
Net Appliances and today NetApp.”
(Per Ädelroth, Vice President of Operations at Axis, 2017-08-18)
However, innovation is not without risk. As the quotation above states, Axis also started
experimenting with disk drive servers. Axis was one of the first movers in this business. And while
they did not succeed within this market and one of their competitors, NetApp did, it does not
mean that companies should not try out new markets. Axis did not give up, and they are very
successful today within the surveillance and security industry.

4.3.1.8

New entrant’s only option
“Disruptive innovations allow many more people to begin doing things for themselves that
could only be done either with the help of skilled intermediaries or by the wealthy before the
disruptions (examples include the tabletop copier and online trading). The social good is well
served through disruption which has, over the decades, created millions of jobs, generated
hundreds of billions of dollars in revenues and market capitalization, and raised standards
of living by making available cheap, high-quality products. The magnitude of creative creation
in the disruptive process has dwarfed the extent of creative destruction.”
(Hart and Christensen, 2002, p.52)

Henkel et al. (2015) argued that “[n]ew entrants to a market tend to be superior to incumbents in originating
radical innovations” (Henkel et al., 2015), which is actually not so hard to understand because what
choice do new entrants actually have? When HMS entered the industrial communication industry,
they were very early to do so. They had time to slowly build up their competence, their production
capabilities, their product quality, delivery precision, as well as growth and efficiency. Nowadays, it
would be very challenging for a new entrant company to do the same, because new entrants do not
usually have the money or the resources to compete with someone as established as HMS. They
would not have the competence to produce products of equal quality to HMS, or as sophisticated,
or of the same volume, or even at the same speed. Not unless they managed to discover an
unexploited niche somewhere. Therefore, all that new entrants can really do is to invent something
radically new and disrupt the business of established companies from underneath their feet.
Because, what other options are available to new entrants?
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4.3.1.9

Redefining innovation

Studying HMS, Axis, and Sectra, has allowed me to explore the meaning of innovation. In 1996,
Axis for example, diversified from print servers to network cameras/video3. That product became
in time an innovation. Per Ädelroth, Vice President of Operations at Axis, stated that “the circuits
that we first used in our print servers, they were used in our CDROM-servers and our ThinServers as well, but they
did not fit in our disk drive servers, because it wasn’t really the right platform for those, and it took us some time to
realize that. Maybe that is why this business did not take off” (2017-08-18). For that reason, Axis created a
new technology for their cameras, and thus, creating a new technology could be part of creating an
innovation. They also created a new product, since they introduced the first digital surveillance
camera on the market, and they even called this market the “lite surveillance” market because the
quality was much lower compared to analog cameras, and their products were used for applications
that did not require more than the three frames per minute, which was their performance rate at
the time. Axis targeted the same customers (the same distributors which they used for their print
servers), and they also applied the same business model as before. However, they still created a
new market (Stenvall, 2012). Since they were able to create a new market while targeting the same
existing customers, it was necessary to divide customers and market/niche into two separate
categories. Thus, from Axis’ perspective three out of five aspects (technology, product/design,
customers, market/niche, and business model) three of them were new (see Table 8).
In 1994/1995, HMS created their first radical innovation, the Anybus embedded product family.
And even though HMS started using fieldbus systems in 1992, the technology was still new to them
because HMS did not know many of the fieldbus systems at the time, and definitely not how those
fieldbus systems were programmed. Thus, the technology was new from their perspective. Not
only that, the product was also new, a modularized concept that solved the need of their new
customers and the product created a new market for HMS based around a new business model.
Thus, out of these five aspects, all five were new (see Table 8).
When HMS created their Anybus gateways, the situation was different. They did not diversify into
a totally new market, but instead diversified into a new customer segment within the industrial
communication industry. They used two Anybus embedded products to create a gateway, thus the
technology was not new even if the gateway was a new product. The customers were no longer
device manufacturers and machine OEMs but system integrators and machine builders, which
offered a market niche for HMS, and since a niche market is simply a subset of the market on
which a specific product is focused, it can be defined as a new market because now HMS had two
different markets to manage within the industrial communication industry. This new market also
needed a new business model that also included distributors. Thus, out of these five aspects shown
in Table 8, four of them were new. These five aspects were seen as important by Axis’ and HMS’
managers and employees for their business. Therefore, from the perspective of these two
companies, innovation could be defined as requiring the fulfilling of at least three (out of these
five) aspects as new. Especially since these aspects were defined by studying Axis’ and HMS’ known
innovations, the three products (Axis’ network cameras, and HMS’ embedded and gateway
products) which over time became innovations.
Besides Axis’ network cameras and HMS’ Anybus embedded and Anybus gateways products, HMS
also released their NP30 single chip network processor in 2005. And while microprocessors already
3

This is not to say that Axis haven’t created more innovations, only that the network camera was selected for this
comparison because more information was collected about their first network camera compared to other products.
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existed, few focused on industrial communication. However, while HMS released their NP30 in
2005, others did so as well. Hilscher Gesellschaft für Systemautomation mbH, one of HMS’ main
competitors from Germany, released their microprocessors netX 500 in 2005/2006 (netX, 2016).
However, what made these processors a success was the marketing that HMS did around them.
The NP40, for example, even won an innovation award from Frost & Sullivan. However, the
technology was not new, and the product was not new. The customers were the same, and the
market was the same. And the business model was also the same. Thus, the NP30 and the NP40
were not radical, but they were very successful over time, which shows that they were marketing
innovations (OECD, 2005) and/or position innovations (Tidd and Bessant, 2013).
HMS’ Wireless Bolt was a new product since HMS never had a wireless product before. The
technology was not really new, however. The product was sold to HMS’ existing customers, and
the market wasn’t new either. So far, it’s been selling quite well, but not enough time has gone by
yet, and sales numbers are still not high enough, to call the Wireless Bolt a commercial success.
However, customers needed a product that could be mounted outside a cabinet, but still connected
on the inside. Thus, the product solved a new customer need and created a niche market.
HMS’ Anybus .NET gateway, however, while also not based on any new technology, was still new
as a product. It was first developed under the name Post-IT, targeting a new customer segment,
namely IT specialists, and thus created a new market. But so far, sales have not grown high enough
to call it a commercial success. What it most likely needs is to be based around a new business
model. Thus, while HMS’ Wireless Bolt only got two aspects out of the five as new, the HMS’
Anybus .NET gateway on the other hand, has a potential to become a radical innovation, since it
is new on three out of the five aspects already. What it lacks is becoming a commercial success
over time (see Table 8). However, becoming a commercial success is critical. The value proposition
is therefore very important, because if IT specialists, by connecting to industry devices, cannot
make money from this opportunity, then this product will never cross the chasm and reach early
majority customers. And if it does not, then it will never become an innovation.
Thus, from Axis’ and HMS’ examples, a radical innovation can be defined as being new on at least
three out of these five aspects (technology, product/design, customers, market/niche, and business
model), and it also needs to be considered a commercial success over time. Next, I compared these
five aspects to the literature and how research defines innovation.
Innovation, as has been shown in section 3.2.3, has multiple meaning. It is a term without a clear
definition. However, not everything is an innovation (see section 4.3.1). For example, incremental
improvements are not innovations (see section 4.3.1.1). Just because some things are new does not
mean that they are innovations (see section 4.3.1.2). And just because some things manage to be
successfully commercialized and diffused does not mean they are innovations (see section 4.3.1.3).
To redefine innovation, I have chosen to start from my empirical findings from Axis and HMS,
and then combine these finding with knowledge on innovation based on Schumpeter’s creative
destruction (McCraw, 2009; Godin, 2008; Schumpeter, 1911), Christensen’s creative creation and
disruptive innovation (Christensen and Raynor, 2003, Hart and Christensen, 2002, Christensen,
1997), Moore’s crossing the chasm (Moore, 1991), as well as Peters and Waterman Jr.’s and
Tushman and O’Reilly’s focus on ambidexterity (Tushman et al., 2011; Tushman and O´Reilly,
1996; Peters and Austin, 1986; Peters and Waterman Jr., 1982), in order to capture the meaning of
innovation from my analytical perspective.
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Axis’
network
cameras

HMS’
Anybus
embedded

HMS’
Anybus
gateways

HMS’
NP30/
NP40

HMS’
Wireless
Bolt

HMS’
.NET
gateway

1. New technology

Yes

Yes

No

Yes/No

No

No

2. New product/design

Yes

Yes

Yes

No

Yes

Yes

3. New customers

No

Yes

Yes

No

No

Yes

4. New market/niche

Yes

Yes

Yes

No

No

Yes

5. New business model

No

Yes

Yes

No

No

Not yet

Commercial success
over time (crossing the
chasm)

Yes

Yes

Yes

Yes

Not yet

Not yet

Disruptive (optional)

Yes

No

No

No

No

No

First mover (optional)

Yes

Yes

Yes

No

N/A

N/A

Table 8: Comparing Axis’ and HMS’ products from their perspective on innovation.

Thus, based on the results shown in Table 8, innovation in this dissertation is defined as something
radical. And radical means that at least three out of the five aspects from Table 8 needs to be new.
In addition to that, innovation requires that commercial success is also achieved over time. The
two last aspects, being disruptive or first mover, are optional.
If a product or service is new in only two or less aspects, then it is considered an incremental
improvement and not an innovation. This does not mean that incremental improvements are not
valuable. Some researchers argue that incremental improvements often earn more money over time
than radical innovations (Tidd and Bessant, 2013). However, money making or not, they are still
not innovations. Just like an invention is not an innovation by default, a commercially successful
product is not an innovation by default either.
What about creating a new business model? Can creating a new business model, can business model
innovation, be called a radical innovation? It probably could. However, a business model is a much
more complex concept compared to technology, product/design, customers, and market/niche
(see concepts in Table 8). Take the dissertation work of Liu (2018) as an example, where the author
created a new business model for the company Goldwind, but in so doing, the new business model
incorporated new technologies, new products, and a new package of services for Goldwind.
Therefore, through this new business model, the company started to expand into solar energy and
other energy solutions beyond wind power. And because of that, they also obtained new customers
as they entered new markets with new technologies, products, and services. They began to offer
solar energy, hybrid energy solutions, and water purification solutions. They began collaborating
with financial solution developers interested in new energy solutions for customers. They began to
offer internationalization services together with their main customers, and they obtained new
partners (e.g. investors) as well (Liu, 2018). In other words, when Goldwind started implementing
this new business model they did not just fulfill one or two out of these five aspects from Table 8.
They fulfilled several of these aspects, if not all of them.
Thus, the question is, can you perform a business model innovation without automatically also
creating new technology and/or product/design or discovering new customers and a new
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market/niche? Possibly not. And if that is true, then by performing a business model innovation,
you will, through this process, fulfill at least three out of the five aspects from Table 8. Therefore,
business model innovation may by default be a radical innovation.
Thus, in this dissertation, I want “innovation” to have a greater meaning, and therefore, my
definition of innovation is something radical. But not any type of radical. Just because an idea is
radical it does not automatically make it an innovation. Companies also need to know how to not
rush in blindly. Companies also need to know how to innovate “close to their knitting”. However,
my bar is still set high for what innovation should be. Therefore, radical as defined in this
dissertation, means that at least three out of these five aspects from Table 8 have to be considered
new, and then commercial success must also be achieved. However, the number three, is not a
number that is set in stone. Instead, its purpose is to show the different aspects of newness involved
in innovations such as Axis’ network cameras and HMS’ Anybus embedded and gateway products,
and how these aspects helped these companies survive to this day.
From a social constructionist’s perspective, Axis have redefined horizontal diversification as
product development (Lysek, 2019). In so doing, they are able to create new products that go
beyond incremental improvements and over time can become radical innovations through
horizontal diversification. Their bar for innovation is high, and it should be high for everyone for
the sake of innovation. Thus, Axis defines innovation as something radical, and they are creating
innovations successfully. HMS prefer marketing or position innovations (Tidd and Bessant, 2013;
OECD, 2005) which is great. They make a lot of money, and there is nothing wrong with that.
Marketing innovation like the NP40 or the Anybus Wireless Bolt, can become radical innovations,
but they can also remain incremental improvements as seen in Table 8. The difference is that
marketing innovations are often based on an old technology put into a new design. They are in this
sense, new products. They also require achieving commercial success. However, HMS still values
product improvements that are put into a new design and result in a marketing innovation.
Thus, commercial success is still a critical aspect of innovation, but it is not the only aspect.
Marketing or position innovations are not always as radical as Axis’ innovations. Thus, while some
of them can be called radical innovations, others are still only incremental improvements, and either
are not or have not yet become innovations. And while I understand the value of incremental
improvements from the perspective of money making (Tidd and Bessant, 2013), incremental
improvements are not innovation, and my empirical findings at HMS, Axis, and Sectra, show that
organizational survival depends on radical innovations and not incremental improvements.
I would therefore define innovation, from a business context, in the following way: Innovation
must be new from several perspectives. It must satisfy a specific need(s). It must go through an
interactive innovation process from inception to commercialization, and it must for its first time,
manage to cross the chasm and reach early majority customers, and attain commercial success.
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4.3.2

Innovating close to the knitting

“Innovative efforts that take the existing
business out of its own field are rarely
successful. Innovation had better not be
‘diversification’. Whatever the benefits of
diversification, it does not mix with
entrepreneurship and innovation. The new is
always sufficiently difficult not to attempt it
in an area one does not understand. An
existing business innovates where it has
expertise, whether knowledge of market or
knowledge of technology. Anything new will
predictably get into trouble, and then one has
to know the business. Diversification itself
rarely works unless it, too, is built on
commonality with the existing business,
whether commonality of the market or
commonality of the technology.”

“The best-performing companies are willing to abandon an
old technology and launch into a new one—in Dick’s words,
leap to a new S-curve. It is always easier and seems safer to
continue investing in what has worked in the past. The
declining return on investment from a mature technology may
be deceptively small at first. But once the new technology
breaks through, customers’ reactions can be ruthless and
quick. As Dick points out, vacuum-tube manufacturers
disappeared almost overnight with the emergence of the
transistor and so have many others confronted with new
technologies and products. Paradoxically, companies that
move quickly into new technology still ‘stick to their knitting,’
to use the phrase we used in In Search of Excellence. In our
book we quoted General Robert Wood Johnson, founder of
Johnson & Johnson: ‘Never acquire any business that you
don’t know how to run.’ But that doesn’t mean hold on to a
weakening technology.”

(Drucker, 1985, p.214)

(Foster, 1986, pp.16-17)

Diversification is risky, but it also leads to innovation. Companies should not avoid diversification.
Instead, they should diversify and innovate “close to their knitting”. Companies should not move
too quickly into new technologies or acquire businesses which they cannot manage, but they should
also not hold on to weak technologies that have no future. In other words, companies should
innovate, even radically, but around their own competence and capability. Peters and Waterman Jr.
(1982) calls this for innovating “close to their knitting”. Drucker (1985), however, also discourages
diversification unless it is built on a commonality with the company’s existing business. After all,
both Axis and HMS diversified into to new markets where they managed to create new radical
innovations, but they did so “close to their knitting” and not into markets they could not handle.
“We want to create radical
innovations. We want to
throw ourselves into deep
water. Axis dives straight
into deep water. How are
they doing it?”
(Jörgen Palmhager, HMS,
2016-11-29)

“As I see it, it is about increasing the value of what we deliver to our customers.
We do not want to only deliver a product. We also want to deliver an entire
solution or parts of a larger solution. When a product area, like network
cameras, matures, competition and price pressure also increase. Widening the
product range and focusing more on solutions is a way for us to differentiate
ourselves. We still go to the same kind of customers, distributors. So, this is
expansion of the offer rather than diversification, as we see it.”
(Per Ädelroth, Axis, 2017-12-07)

With an inspiring and challenging vision in place, driven by motivated employees (innovation
champions), the next step could be to refocus on diversification. Diversification, just like
innovation, is risky. The way Axis manages it is that they diversify “close to their knitting”. It could
be argued that “diversification is a basis for stability through adaptation” (Peters and Waterman Jr., 1982,
p.294), adaptation to a changing environment. While “willy-nilly diversification doesn’t pay—by any
measure” (Peters and Waterman Jr., 1982, p.294), diversification “close to knitting” builds on “some
central skill or strength” (Peters and Waterman Jr., 1982, p.294) of the company. And that is how Axis
does it. Because most companies do not want to throw themselves blindly into deep water.
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Nevertheless, companies that want to survive need to “recognize that they must be close to ruthless in
cannibalizing their current products and processes just when they are most lucrative, and begin the search [for
innovation] again, over and over” (Foster, 1986, p.21). It is when companies are at the peak of their
current technology that they have the best chance to start expanding their existing business domain
and start looking for new markets that are “close to their knitting”, to grow in.
Therefore, which companies successfully diversify, and which do not, is related to their competitive
boundaries: the socially constructed boundaries of their business domain. Those business domain
boundaries decide how far managers are willing to go when it comes to diversification. A business
domain can therefore be defined in two ways: “broadly by employing the fundamental customer need being
served as the reference point ... [or narrowly around] the core technological competencies of an organization” (Sidhu
et al., 2000, p.377). In other words, a business domain can be defined as “the organization-specific
delineation of the relevant competitive boundaries of the organisation” (Sidhu et al., 2000, p.377). Thus, from
HMS’ management’s perspective, they define their business domain in relation to their own
technological competence, by arguing that their core competence lies within industrial
communication. After all, that is what they are known to be competent at and capable of
developing. But they also have knowledge and experience in electronics construction and
hardware-related software development, which they do not exploit beyond their business domain.
Some researchers therefore argue that company managers often avoid going beyond their business
domain. Thus, when “looking for ideas to fuel innovation, [these managers] become adept at narrow search
behavior within a bounded space represented by their prior experience. In doing so, they risk allowing their core
competency around search to become a core rigidity, limiting their ability to search outside that defined space”
(Nicholas et al., 2013, p.28). Some managers therefore limit their search for innovation to a very
narrow business area. “These [managers] continued to search for new innovations, but in directions that reinforced
the boundaries between them and emergent innovation spaces. Such companies were at a disadvantage when
discontinuous shifts in their environments moved the innovation trajectory in new directions. Rather than embracing
the opportunity and reframing their view of the innovation space, the incumbent companies preferred to remain within
their established cognitive frames” (Nicholas et al., 2013, p.28).
Research has also shown that companies that work within multiple business domains grow faster
than those that work in a single business domain (Ahuja et al., 2017). “In a Harvard Business Review
article, researchers found that companies with high-levels of diversity are 45% more likely to report market share
growth over the past year and 70% more likely to report that the firm captured a new market” (Hoehn, 2017). “A
commitment to diversity is a commitment to innovation” (Hoehn, 2017). Thus, perhaps what companies
need is to conceptualize their business boundary more broadly from time to time. Narrowly
specified business boundaries however, often contribute to better performance because it improves
competitor analysis and aids in developing appropriate strategies (Sidhu, 2004).
Thus, what companies need to do is to learn how to balance between time periods where they are
focusing on their existing business domain and when they are expanding their existing business
domain. In other words, balancing between phases of diversification and focus, all within the
process of the dynamics of innovation. Diversification can therefore be a valuable strategy for
innovation. But how can a company diversify “close to their knitting” within their existing and
narrow business domain? According to Axis, by expanding the existing business domain while still
remaining “close to their knitting”, thus exposing the company to new opportunities.
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4.3.2.1

Not rushing in blindly
“Organizations that do branch out (whether by acquisition or internal diversification) but
stick very close to their knitting outperform the others. The most successful of all are those
diversified around a single skill - the coating and bonding technology at 3M, for example.
The second group, in descending order, comprises those companies that branch out into related
fields - the leap from electric power generation turbines to jet engines (another turbine) from
GE, for example. Least successful, as a general rule, are those companies that diversify into
a wide variety of fields. Acquisitions especially, among this group, tend to wither on the vine.”
(Peters and Waterman Jr., 1982, pp.293-294)

When HMS diversified in the past, they did not diversify very far from their knitting. The MDSS
was a digital electronics product based around a microcontroller called HC11 (68HC11) developed
by Motorola. They then used that same technology to develop digital solutions for their customers
as an electronics consultant company. They offered their customer better digital solutions replacing
their analog alternatives. When HMS developed their first product for industrial communication,
that product also used the same microcontroller. In other words, HMS diversified “close to their
knitting”, by taking advantage of the technology (the HC11) that they knew how to use. HMS
changed markets and products but reused the same technology. Therefore,“[c]ompanies must be open
to radical reinvention to find new, significant, and sustainable sources of revenue” (Dahlström et al., 2017).
However, it does not have to be done blindly. It can be done with a new or updated vision, with a
well constructed innovation or diversification strategy, or a well remodeled business model. And
while “[d]iversification remains an unpredictable, high-stakes game, especially for startups. Nevertheless, if the right
strategies are in place, each one [a diversification and a focus strategy] can balance the other and increase the benefits
they bring to an organization” (Diversification Vs Focused Business Strategy, 2016).
However, even if a strategy for balancing between phases of diversification (exploration) and
phases of focus (exploitation) can be managed, there might also be a good idea to find a way to not
run blindly into new areas (new business domains) that the company may find hard to manage.
After all, many companies have tried to be innovative beyond their business domain and failed
(Collins, 2009). HMS’ management has adhered to the suicide cube model for this purpose.

4.3.2.2

The suicide cube model

“Yes, the internet of things will lead to huge benefits
for us, but we do not aim to develop any new
technology or something like that. What we want is
growth. It is growth that is innovation for us. I have
pressed this issue several times. We do not want to
invent a brand-new product within a whole new area
that might be worth billions. That is not our goal.
We don’t have this as a strategy in our company. Our
strategy is to grow within industrial communication.”

“Creating a new product area that at the same time
requires a different business model... I really do not
think that we could have managed to do something
like that. It is very difficult to create a new product
that requires that you sell it in a new way. Initially,
it may have been a fun and challenging thing to do,
something that could easily have been managed by
hired business developers, but after a while it would
have failed.”

(Jörgen Palmhager, HMS, 2015-09-21)

(Martin Gren, Axis, 2018-02-17)

One of the reasons why HMS do not want to diversify beyond their business domain, beyond the
industrial communication industry, is because of the danger of going in three directions at the same
time within the suicide cube. The suicide cube (Hassbjer, 2013) is a 3D-model containing eight
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boxes placed on a graph with an x-, y-, and z-axis (see Figure 11). The three axes are “product” (xaxis), “market” (y-axis), and “business model” (z-axis). Each axis also contains two levels, or cubes.
The lower one represents “existing” and the upper one represents “new”. The least risky strategy
is to remain within the “existing” level/cube for at least two out of the three axes. Meaning, if you
go for a “new” business model, then you should develop that model for an “existing” product and
an “existing” market. A risky strategy is however to remain within the “existing” level/cube for
only one out of the three axes. Meaning that it is quite risky to go for a “new” product and a “new”
market at the same time, or any of the other two combinations. The riskiest strategy is to go for
“new” in all three directions: for a “new” product, a “new” market, and a “new” business model.
The suicide cube states that doing so would be suicide for a company.

Figure 11: The suicide cube (Hassbjer, 2013). Other source: HMS presentation from 2008.

The suicide cube, however, if combined with aspects that are important for innovation, may help
companies achieve radical innovation while at the same time help them avoid rushing into
dangerous waters blindly, which can create situations that companies may have trouble managing.
Thus, innovation, which contains elements of risk-taking, combined with certain elements of
caution, might be justified. And since HMS still adheres to the suicide cube model, I have chosen
to create a new version of this model that is based on the research on innovation that I have
performed during this research process. This new model, however, is named the “survival
pentagon”. It focuses on creating innovation, as well as being cautious not to go into too many
“new” directions at the same time. Most of all, it focuses on helping companies to survive, either
by innovating within the company’s environment (its business domain), or by finding a more
suitable environment, when the current environment changes and becomes inhospitable.

4.3.2.3

HMS’ new cornerstones for innovation
“I still argue that what it’s all about is having a good idea plus those five points, and dedicated
work selling our products. It’s not about developing the best products. It’s about being able to
sell your products. That is how you reach success. And those who think that an innovation
would be able to sell itself, that’s totally wrong, I would say. We look at the companies that
we admired in the past when we were 4-5 people, and we see that today they are only 30

101

people. They are still 30 and they make bad results. And many times, they have many good
products, but they cannot sell them, and being able to sell products is what defines success.”
(Jörgen Palmhager, CTO of HMS, 2015-06-08)
HMS’ five-point strategy for growth can be seen in Figure 12. These five points, plus having a good
team of skilled and driven people, and being able to successfully commercialize products, is how
HMS’ management defines success, and how they differentiate between companies who are
successful and companies who are not.

Figure 12: HMS’ five-step strategy to build a growth company. Source: HMS presentations from 2001, 2014 and 2015.

However, HMS’ five-point strategy for growth first came into existence around 2000/2001, six
years after HMS created their first Anybus invention. During 2000/2000, HMS’ management
started to collaborate with Ahrens & Partners, a Swedish consultant firm, teaching companies how
to become a growth company. Ever since, HMS’ management has been following Ahrens’
“unknown principles of real rapid growth companies”. Of course, they modified them slightly to
make them fit HMS better, creating their own cornerstones for growth (see Table 9).
Ahrens’ principles

HMS’ interpretation of Ahrens’ principles

Don’t develop what the customer wants.

Develop what the customers do not yet know that they need.

Don’t invent.

Perform continuous development and use patents as a
complement.

Create monopoly.

Create and keep a head start.

Don’t manufacture.

Outsource manufacturing in combination with your own
manufacturing.

Stable on one leg.

Focus on the main product and expand only from it.

Don’t trust venture capital.

Freedom is needed to capture opportunities.

Growth = profitability.

Profitability is the means for growth.

Don’t manage according to budgets.

Manage according to current situation/forecast as well as
vision/values.

Don’t give people responsibility.

Develop a culture where everyone takes responsibility on
their own.

Don’t recruit the most qualified.

Employ those with the right values and who have the
potential to grow.

Ban average.

We are good, but we will become the best.

Table 9: Ahrens’ unknown principles of real rapid growth companies (left column) updated into HMS' cornerstones for growth (right column). Source:
HMS presentation from September 2003.
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To this day, HMS is still adhering to these guidelines, even in their search for innovation. Based on
the redefinition of innovation from Table 8, and the survival pentagon in Figure 13, HMS’
cornerstones for growth (see Table 9) were updated by me into HMS’ new cornerstones for
innovation (see Table 10). While HMS’ cornerstones for growth are suitable for companies who
are entering a new phase of focus (a time period of growth and profitability) once a potential
innovation (inventions) has been discovered, HMS’ new cornerstones of innovation are more
suitable for companies who are entering a new phase of diversification, and when the company is
in the process of searching for a new potential innovation but has not found it yet.
HMS’ cornerstones for growth

New cornerstones for innovation

Don’t develop what the customer wants, but
develop what the customer needs.

Develop what the customer needs, but also
discover what the customer’s customers need or
don’t yet know that they need or will need.

Don’t invent, but focus on continuous
development and only use patents as a
complement.

Don’t reinvent the wheel, but legitimate and
then create, once you’ve captured the interest
of your customers.

Create monopoly and make sure to always be a
head of time of the competition.

Create monopoly and make sure to always be a
head of time of the competition.

Don’t manufacture, but outsource in
combination with your own manufacturing.

Don’t manufacture, but outsource in
combination with your own manufacturing.

Be stable on one leg, by focusing on the main
product.

During some time periods, be stable on one leg.
But prepare yourself to switch to the other leg.

Don’t trust venture capital, but see the venture
capital as freedom to take advantage of new
opportunities.

Don’t trust venture capital, but see the venture
capital as freedom to take advantage of new
opportunities.

Growth=profitability, profitability is the means
for growth.

Innovation leads to growth:
Innovation->growth, and growth=profitability.

Don’t manage according to budgets, but
manage through status reports and forecasts as
well as visions and values.

Don’t lead according to budgets, but lead
through inspiring, motivating, and challenging
visions, values and innovation strategies.

Don’t give people responsibility, but allow
people take responsibility on their own.

Don’t give people responsibility, but allow
people take responsibility on their own.

Don’t recruit the most qualified, but recruit
those who have the same values as we do.

Don’t recruit the most qualified, but recruit
those who have the same values as we do.

Ban average, but know that while we are good,
our goal is to become the best in our business.

Ban average, but know that while we are good,
our goal is to become the best in our business.

Table 10: HMS' cornerstones for growth (left column) updated into HMS’ cornerstones for innovation (right column). The aspects that are left blank in
the right column are to be the same as in the left column.

While HMS’ cornerstones for growth were based on Ahrens’ principles for growth, these new
cornerstones for innovation (see Table 10) focus on discovering new customer needs, which means
it focuses on discovering new innovations. After all, HMS started to adhere to their cornerstones
for growth six years after HMS created their first Anybus embedded invention. And even if HMS
created their first Anybus gateway in 2001/2002, HMS’ cornerstones for growth helped them
exploit both of these inventions. However, in order to discover a new potential innovation, slightly
different principles or guidelines are needed that focus on discovering new customer needs. These
new principles also relate to how HMS discovered new customer needs before 2000 and prior to
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adhering to Ahrens’ principles. Thus, HMS’ cornerstones for growth (see Table 9) focus more on
exploitation while these new cornerstones for innovation focus more on exploration. Balancing
between exploration and exploitation is therefore an important part of a company’s strategy for
survival (O’Reilly and Tushman, 2004), as well as for embedded innovation.

4.3.2.4

The survival pentagon model

Because many managers at HMS believe that diversification is a very risky endeavor, they have
followed a model called the ‘suicide cube’ (see Figure 11) over the years in order to determine how
much newness they would allow themselves to capture at the same time. Newness within all three
aspects of this model is deemed to be suicide for a company (see section 4.3.2.2). The ‘suicide cube’
however, has a negative perspective on newness and it argues that newness within one aspect is
better than newness within two or three aspects at the same time. Even if newness within one
aspect has a lesser chance for innovation. Thus, the ‘suicide cube’ model is more conservative and
focuses on survival by doing less, rather than survival by doing more but not too much.
The survival pentagon (see Figure 13) is an updated version of the ‘suicide cube’ (see Figure 11),
based on the redefinition of innovation from Table 8. The survival pentagon argues that in order
to be innovative, a company needs to achieve newness for a minimum of three out of five aspects.
They can for example create a new product that is based on new technology and on a new business
model, while targeting the same customers and the same market. Or they could target new
customers in a new market based around a new business model, while using existing products based
on existing technology. Any combination works, as long as three aspects are new. Thus, the survival
pentagon focuses more on newness, but still not too much to endanger the company.

Figure 13: The survival pentagon, based on the suicide cube (see Figure 11) and based on the redefinition of innovation from Table 8.

Since the survival pentagon model is an updated version of the suicide cube model (see section
4.3.2.2), both models share similar characteristics. Just like the suicide cube model states that
creating something “new” on all three of its aspects at the same time would be suicide for the
company, the survival pentagon states that creating something “new” on all five of its aspects at
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the same time would be suicide for the company. However, the survival pentagon model also states
that in order to create innovation, a company needs to achieve newness on three out of the five
aspects, and in addition to that, a company also needs to achieve commercial success over time.
The survival pentagon model therefore values being not too extreme, and not rushing in blindly
(see section 4.3.2.1) However, the main purpose of the survival pentagon model is not to restrict
the user to three aspects (the number three is not set is stone), but rather to open the mind of the
user, and not to limit the user to one or two, but to take into account more than just two aspects.
“You should never switch to a new business model and a new product at the same time, which
I think is true for, in principle, all companies. Apple is the big exception. The reason is that
when your company becomes larger, your customers will learn how to work with you, and they
trust you. If you have customers in all the corners of the world, it’s a huge challenge to make
everyone understand that ‘now we’re working in a different way’. You probably have a lot of
partner agreements, etc., that make things move much more slowly in reality than what you
may think. It is very likely that you have customers who depend on you a lot. If you change
how you handle these things, then it will be very difficult for them to adapt. This is also what
makes it so difficult for companies to go from being a store-front to online. Or from analog to
digital. This does not mean that you should stop innovating. But I think that a fundamental
change in the business model is very difficult. Most companies cannot manage it.”
(Martin Gren, Co-founder of Axis, 2018-01-30)
Axis argues that they prefer to never change their business model. Their strategy most of the time
is to create new products, based on new technology, going through their existing customers
(distributors) but still targeting a new market. And they believe that their business model stays the
same because it is still based on “loyalty” as its core value (see section 4.4.6.3). But a business model
is more than just its core value. After all, a new technology, or even a new product, often requires
a new business model, because the business model is supposed to answer who the customer is,
what value is created for the customer, and how it is delivered at a reasonable cost. Thus, even if
Axis continues to focus on “loyalty” as the core value that they deliver to their customers, their
products still solve different problems, and therefore, they offer additional value to their customers
depending on what problem each product solves. Besides offering additional value, depends on
who the customer is and how this additional value is delivered. Thus, value creation differs from
one product to another. In other words, Axis’ different products are still based on different
business models, despite valuing “loyalty”, and having “loyalty” as their core value.
What is new and what is not may therefore differ from one business model to another. Sometimes
the technology is new, sometimes the technology remains the same, but the products are new, and
sometimes the business model is new. The survival pentagon (see Figure 13) therefore states that
in order to create innovation, a company needs to achieve newness on three out of five aspects,
and in addition to that, they need to achieve commercial success over time. After all, innovation
should not be easy, and it should be a challenge. A company could create a new product based on
new technology, which could be considered rather easy. Adding a third aspect would be more
difficult. They could try to go to the same customers (distributors) like Axis are doing and hope
that they will be able to sell their new products equally well. If they manage to be successful, then
it would lead to a new market for the company. If not, then they would need to find new customers
themselves. And of course, they would have to achieve commercial success over time as well. As
an example, a company could also try to achieve newness on four out of the five aspects of the
105

survival pentagon, but most of the time, that would be considered much more difficult to manage.
A company could also try to achieve newness on five out of the five aspects, but most of the time,
that would be considered dangerous, if not suicidal, for most companies, because very few
companies are capable of managing newness in all five aspects of the survival pentagon. After all,
being new on three out of five aspects of the survival pentagon (see Figure 13) allows companies
such as HMS and Axis to diversify “close to their knitting”, and in turn, create radical innovation.
This rule of achieving newness on three aspects out of five, is not a fixed value for the survival
pentagon. As shown in Table 8, this rule of three emerged as a suitable number for newness from
studying innovation at both HMS and Axis. This number emerged from the empirical findings
gathered for this dissertation, with its limitation to these two companies and the type of industry
and products which they belong to. Thus, the number three, is not a number that is set in stone.
However, the purpose of this survival pentagon model is not to limit innovation to three aspects
of newness, but rather to reverse the negative perspective on newness set by the ‘suicide cube’
model, and to give newness more significance without throwing the company into deep water
before the company has learned how to swim: To innovate around the company’s strengths.

4.3.3

Disguising diversification and expanding the business domain

“You could say that industrial communication is a
delimited area, but if you look at it more carefully, you can
see that industrial communication is important for all
industrial companies that produce something. And the
need for industrial communication increases step by step
across all industries. The technology that HMS provides
is quite generic and is relevant in most of these industries.
We offer our customers (manufacturers as well as
integrators) the possibility to connect to and between
different industrial networks, networks that are used in
most industries. So, you could say that we can choose to go
into any industry that we want together with our customers.
However, if we want to target a specific industry with a
dedicated offering, I think that it would be good to partner
up with industry specialists to get a full competitive edge.”

“The way I see it, the thing that all successful
high-tech companies have in common in that they
constantly experiment with new market areas.
See how for example Google and Amazon are
working today. To experiment in smart ways to
find new growth areas lies in Axis’ DNA. But
we did not diversify into other areas because
there was something wrong with our current core
business, our print servers. No, that was not it.
Our print server sales continued to grow until
the end of the 1990s. And we developed our first
network camera in 1996. We just realized that
the business of print servers would not be enough
to take us where we wanted to go, and we needed
to find new markets.”

(Anders Hansson, HMS, 2016-05-13)

(Per Ädelroth, Axis, 2017-08-18)

Collins (2009) argued for example that companies fail because instead of focusing on their core
business, they invest in radical innovations. “To disrespect the potential remaining in your primary flywheel—
or worse, to neglect that flywheel our of boredom while you turn your attention to The Next Big Thing in the arrogant
belief that its success will continue almost automatically—is hubris. And even if you face the impending demise of a
core business, that’s still no excuse to let it run on autopilot. Exit definitely or renew obsessively, but do not neglect
a primary flywheel” (Collins, 2009, p.35). The dynamics of innovation shows, however, that while you
should not neglect your core business, you should not avoid expanding your business domain
either, for example by diversifying close to your knitting.
Article 4 (Lysek, 2019) shows that Axis’ managers have found a way to go beyond their existing
business domain, while still protecting themselves from internal and external forces that would go
against the risky strategy for diversification. To do so, they first expand their existing business
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domain. Second, they perform horizontal diversification, and disguise it as product development.
They argue that because they target their existing customers using their existing sales channels, and
because they use the same business model, then what they are doing is not diversification. Thus,
Axis disguise horizontal diversification as something much less risky, and at the same time, they
expand their business domain by diversifying “close to their knitting”.
On the other hand, just disguising diversification as something else, is not enough. Axis’ managers
execute this strategy in three steps (which can also be seen in Figure 14):




First, by distinguishing their existing business domain from their common technological
denominator(s), where network connectivity is the latter.
Second, by expanding their existing business domain (from the narrower surveillance
domain to the broader security domain).
Third, by disguising horizontal diversification (targeting their existing customers using
their existing sales force and sales channels) as product development, and thus taking
shortcuts with business model innovation by reusing their existing business model for the
new business domain.

Figure 14: Axis’ diversification strategy – Expanding the business domain to find new markets.

Diversification is risky, but Axis’ managers first expanded their own business domain before they
focused on horizontal diversification. In order to expand their business domain, they went from
focusing on “network video and surveillance” market in 1996 to focusing on “security” market
from 2011/2012. After that, they could diversify and disguise horizontal diversification as product
development within their now broader business domain. Creating door stations when focusing on
“network video and surveillance” market would attract opposing forces from other managers and
employees who would consider creating products such as door stations too radical. However, after
expanding the business domain to the “security” market, both network cameras and door stations
could fit under the new business domain. This way, Axis’ managers could diversify into new
markets by developing new products related to sound and video. They even named their new
business domain for the “Internet of Security Things” market. Thus, while the common
technological denominator for Axis is “network connectivity”, their previous business domain was
surveillance, and Axis managed to broaden their business domain to security, all the while their
common technological denominator remained the same.
For HMS, their common technological denominator is industrial network connectivity, all the while
their business domain is the “industrial communication and protocol translation”-market.
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Diversification for HMS, if they were to apply Axis’ strategy, would mean broadening their business
domain, but their common technological denominator could still remain the same. Thus, by not
changing their common technological denominator, a company can diversify and still remain “close
to their knitting” (Peters and Waterman Jr., 1982), and built on the commonality of their existing
business (Drucker, 1985).
“In every case, the reason growth is threatened, slowed, or stopped is not because the market
is saturated. It is because there has been a failure of management. … [Take the railroads as
an example.] The railroads did not stop growing because the need for passenger and freight
transportation declined. That grew. … [The fault is the management.] They let others take
customers away from them because they assumed themselves to be in the railroad business
rather than in the transportation business. … [T]hey were railroad oriented instead of
transportation oriented; they were product oriented instead of customer oriented. [Another
example is Hollywood.] Hollywood barely escaped being totally ravished by television. …
[N]ot because of TV’s inroads but because of their own myopia. As with the railroads,
Hollywood defined its business incorrectly. It thought it was in the movie business when it was
actually in the entertainment business. ‘Movies’ implied a specific, limited product. …
Hollywood scorned and rejected TV when it should have welcomed it as an opportunity–an
opportunity to expand the entertainment business. … The industry’s overall survival is owed
to a series of miraculous escapes from total obsolescence … The point … is that there is no
guarantee against product obsolescence. If a company’s own research does not make a product
obsolete, another’s will. … The best way for a firm to be lucky is to make its own luck.”
(Levitt, 1960, p.45)
The quotation above is an example for the importance of expanding the business domain. The
railroads failed because they did not expand their business domain from the “railroad” business
domain to the “transportation” business domain. And Hollywood would have failed too if they
had not finally expanded from the “movies” business domain to the “entertainment” business
domain. Thus, no matter how great a company’s product is, survival depends on expanding the
company’s business domain, just like Axis expanded theirs from “surveillance” to “security”.
Every company that is successful within its business domain has a business model that is adapted
for its business domain. It can therefore be argued that when a company expands its business
domain and then finds new markets for new products, it also needs a new business model (by
performing business model innovation) in place. Axis’ diversification strategy, however, also
requires business model innovation. After all, the company’s product offering is changed, and new
value propositions need to be put in place. New customer relationships need to be built and new
sales channels need to be found for the new customer segment. That might also require new key
partners, new key activities, and new key resources to secure the new cost structure and for the
new revenue streams (Osterwalder et al., 2014, Osterwalder and Pigneur, 2010). Axis, however, has
also found a way to take shortcuts with business model innovation. Indeed, their security offering
is different now from their previous surveillance offering. However, Axis still adheres to the core
value “loyalty”, of their business model, and they reuse the same customer relationships, sales
channels, key partners, and key activities (their partner program) for their new business model.

108

“The relationship between a sales person and a customer, that is what is expensive to build.
You often say that the customer acquisition cost is much higher when you need to find a new
customer, compared to when you need to maintain a relationship with an existing customer.”
(Martin Gren, Co-Founder of Axis, 2017-12-12)
Axis’ diversification strategy therefore relies on always selling through the same sales channels and
using the same distributors. Axis argues that since their distributors could sell their print servers, it
was surprisingly easy for them to switch over and start selling their networked surveillance cameras
as well. Axis also argued that one of the most challenging and time-consuming activity is to create
a new network of customers (distributors), which often takes many years. Therefore, by reusing
their existing sales channels, they did not need to build a new network of customers (distributors)
from scratch. HMS also uses distributors for their Anybus gateways. Building a network of
distributors was also the main task of theirs when they launched their Anybus gateways in
2001/2002. The question is, could these distributors also sell other products for HMS? After all,
“excellent companies don’t test new waters with both feet. Better yet, when they stuck a toe in new waters and failed,
they terminated the experiment quickly. As a general rule, the top performers moved out mainly through internally
generated diversification, one manageable step at a time” (Peters and Waterman Jr., 1982, p.299).
“[Innovation is a] matter of life and death [and of key importance
to] firm survival ... [S]ize positively affect firm survival ...
Furthermore, growth rate appears to play a major role in shaping
the survival of the firm. The nature of the technology also influences
firm survival, as firms in technology intensive sectors, such as
science-based and specialized suppliers, are more likely to survive
for longer. Overall, innovation increases the survival probability of
firms by 11%. Looking at the different types of innovation, we
find that process innovations play a key role in enhancing the
chances of survival (up to 25%) and in creating competitive
advantage for firms. ... [These] findings support Schumpeter and
Baumol’s views that innovation does matter for the very existence
of a firm.”

“Every institution is vulnerable, no
matter how great. No matter how much
you’ve achieved, no matter how far
you’ve gone, no matter how much power
you’ve garnered, you are vulnerable to
decline. There is no law of nature that
the most powerful will inevitably remain
at the top. Anyone can fail and most
eventually do” (Collins, 2009, p.8).
“Yet our research indicates that
organizational decline is largely selfinflicted, and recovery largely within our
own control.”

(Cefis and Marsili, 2005, p.1188)

(Collins, 2009, p.25)

Innovation is a matter of life and death, especially when environments are changing for the worse.
Thus, in order to survive, companies can either try to create innovation for their existing business
domain to make its environment more hospitable, or they can try to expand their existing business
domain to find new markets to thrive in, that have a more hospitable environment than their
existing one. And while embedded innovation focuses on embedding the organization with its
environment and with the other organisms in that environment, survival (for all the organisms)
depends on being able to balance exploration and exploitation and be able to change environment
when their current one becomes inhospitable to them. And by expanding their business domain,
the organisms can find new markets together to embed themselves in, where they can once more
create innovation. That is how Axis manages the dynamics of innovation.
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4.4

Exploring the needs of actors

4.4.1

The organism’s need for survival

Do we know more about our customers’ needs today than what we did in the past? Do we know
more about our own needs today than what we did in the past? Do we fulfill those needs? How
can we align our own needs and our customers’ needs for survival? Can we survive without creating
more radical innovations born from our own and our customers’ needs? Or will we be better off
in five or ten years without creating more radical innovations?
Such question can be explored by using the organism metaphor that focuses on organizational
needs. In other words, organizations can be explored from the perspective of an organism that has
certain needs, such as the need for survival within its environment. “There is a growing literature
identifying different species of organizations and distinguishing between different patterns, clusters, archetypes, or
configurations of organizational characteristics” (Morgan, 1986, p.376). Morgan (1986) therefore explored
the metaphor of organizations as organisms, which in this context view organizations as living and
open systems. This is in direct contrast to organizations that are viewed as machines.
Thus, organizations as organisms recognize the importance of the environment and the impact it
has on the organization. Organizations as organisms also value the needs of the people that are
part of the organization. What motivates one person does not always motivate another. However,
since organisms are living things, as such, they always change and grow, especially when they exist
in a changing environment. And just as organisms have needs to survive, organizations themselves
also have needs to survive within their environment. People who are part of such organizations,
also have needs to survive and to thrive. Thus, what motivates most people are the things that
allow them to grow, develop, achieve rewards, build relationships, and achieve leadership roles that
are meaningful to them and to their organization.
“One of the main strengths of the [organism] metaphor stems from the emphasis placed on
understanding relations between organizations and their environments. … The management
of organizations can often be improved through systematic attention to the ‘needs’ that must
be satisfied if the organization is to survive. The metaphor emphasizes survival as the key
aim or primary task facing any organization. This contrasts with the classical focus on specific
operational goals. Survival is a process, whereas goals are often targets or end points to be
achieved. This reorientation gives management an increased flexibility, for if survival is seen
as the primary orientation, specific goals are framed by a more basic and enduring process that
helps prevent them from becoming ends in themselves, a common fate in many organizations.
The focus on the use and acquisition of resources also helps emphasize that the process of
organizing is much broader and more basic than the task of achieving specific goals. The focus
on ‘needs’ also encourages us to see organizations as interacting processes that have to be
balanced internally as well as in relation to the environment. Thus, we see strategy, structure,
technology, and the human and managerial dimensions of organization as subsystems with
living needs that must be satisfied in a mutually acceptable way. … [The metaphor also]
stresses the virtue of organic forms of organization in the process of innovation. … [And] if
innovation is a priority, then flexible, dynamic, project-oriented matrix or organic forms of
organization will be superior to the mechanistic-bureaucratic ones. … Finally, the metaphor
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is making important contributions through a focus on ‘ecology’ and interorganizational
relations.”
(Morgan, 1986, pp.65-66)
As might already be obvious, the main strength of this metaphor is its acknowledgment of the
relationship between the organization and the environment and its focus on processes that lead to
the organization’s survival. Even survival in itself is a process. Thus, in order to survive, the
organization has to be in balance with its environment. The organization also has to take processes
such as capturing opportunities, discovering customer, employee, supplier and partner needs, as
well as commercializing, into account, as part of the innovation process for the purpose of survival.
This metaphor of organizations as organisms relates to the “contingency” perspective on how to
organize a company in order to find a good fit for it within the environment. Leaders adhering to
this perspective understand that there is no one way to find a fit, but rather many different ways to
make the organization fit into the environment, and that the challenge is to find a “good” fit
(Itzkowitz, 1996). This metaphor also relates to natural selection from Darwin’s theory (Darwin,
2003), which states that organisms are dependent of different resources and that they engage in
competition for survival. In addition to natural selection, organizations as organisms can also be
related to organizational ecology (Hannan and Freeman, 1989) and innovation ecosystems (Adner
and Kapoor, 2010, Adner, 2006). Organizational ecology focuses on how organizations are
interlinked with each other and the environment and how they use the population for its level of
analysis. Organizational ecology therefore argues that long-term change in organizational
populations occur through selection rather than adaptation. They argue that most organizations
have structural inertia that hinders them from readapting to the environment when the
environment changes. Such organizations become incompatible with the environment. Thus, they
are eventually replaced through competition with new organizations that are better capable of
adapting to the new environment. Innovation ecosystems, on the other hand, are a set of
collaborative arrangements through which organizations combine their individual offerings into a
coherent, customer-focusing solution. When they work properly, they are able to create a customer
value that no single organization can create by itself. In other words, you have an innovation
ecosystem when several partners are depending on each other, through collaboration or in other
ways, and where success is only possible when they all play key roles in the innovation process and
where the process fails if even one of them fails. That is a partner dependable innovation ecosystem
(Adner, 2006). Challenges in such innovation ecosystems arise from upstream suppliers and
downstream complementors, and the success of an individual innovation often depends on the
success of other innovations in the organization’s external environment (Adner and Kapoor, 2010).
Organisms struggling for survival within their environment, within their ecosystem, focus however
on struggling together. They put emphasis on fulfilling needs, their own as well as the needs of
others, with survival being their primary and common need.
Fulfilling organizational needs is therefore closely related to the organization’s process of survival,
and this process can be explored by studying organizations over time to see how they manage when
their primary market, their core business domain, changes and becomes unhospitable. In other
words, managing organizational needs concerned surviving a changing environment. But the
question was, how do organizations adapt to such a change or do they change environment instead?
And if they change their environment, how would they manage to do that successfully?
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HMS Networks AB, Axis Communications AB and Sectra AB, have managed to change their core
business several times over the years. This ability to change from one environment to another that
some organizations possess, can be seen as a behavior of certain organizations as organisms as they
struggle for long-term survival. This behavior allows them to change their environment when the
current one becomes uninhabitable to them. However, to do so, it requires that they have an
organizational need for such a change. The alternative is to stay within the existing environment,
despite that it changes, trying to adapt to the change in order to survive.
This behavior that allows organizations to survive during environmental change was also
discovered to have a dual characteristic: a need to focus on two different things, either over time
or at any given time. Such a dual characteristic can be compared to psychics, for example to the
wave-particle duality of light, which is both a wave and a particle. Which one it is at any given time
depends on how you want to measure it (The first ever photograph, 2015). Thus, physicists need
to switch between different methods of measurement depending on whether they want to observe
light as a wave or as a particle. When it comes to organizational survival, managers and employees
also need to learn how to balance between two different things: diversification (the process of
exploration) and focus (the process of exploitation). Between having a need to stay within their
existing business domain and having a need to diversify into a new business domain.
However, such a balance between diversification and focus cannot be seen as a stable process,
because it is not. It is varying and uneven over time, like a non-periodic current. It is very dynamic
in nature. Most of the time, a company aims to focus on its existing business domain, but
occasionally, diversification becomes a company’s chosen strategy. Sometimes, however, both
processes are intertwined forcing the organization to move back and forth between them. It all
depends on how much and how fast the environment is changing. On the changing needs of
customers, employees, suppliers, and partners, and the organization’s ability to adapt this change.
“The failure to achieve breakthrough innovations while also making steady improvements to
an existing business is so commonplace—and so fascinating—that it has become a
battleground of management thought. For decades, scholars have spun theories to explain the
puzzle and offered advice on how to solve it. Some have argued that there’s no way out of the
conundrum—that established companies simply lack the flexibility to explore new territory.
Some have suggested that big companies adopt a venture capital model, funding exploratory
expeditions but otherwise staying out of their way. Others have pointed to cross-functional
teams as the key to creating breakthrough innovations. Still others have claimed that a
company may be able to shift back and forth between different organizational models, focusing
on exploitation for a period and then moving into exploration mode. We recently decided to
test these and other theories by taking a close look at the real world, examining how actual,
contemporary businesses fare when they attempt to pursue innovations that lie beyond their
current products or markets. … When it came to launching breakthrough products or services,
ambidextrous organizations were significantly more successful than the other three structures.
While none of the cross-functional or unsupported teams and only a quarter of the functional
designs produced real innovations, more than 90% of the ambidextrous organizations achieved
their goals.”
(O’Reilly and Tushman, 2004)
The two phases of diversification and focus (Diversification Vs Focused, 2016; Favaro, 2015) are
therefore closely related to the two processes of “exploration” and “exploitation” (March, 1991).
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A company therefore “must decide how to allocate limited resources between exploration—seeking new
information about alternative technologies and markets to improve future returns—and exploitation—using
currently available information to improve present returns” (Nicholas et al., 2013, p.27). Or how industries
are affected by “technological discontinuities” and “dominant designs” (Uusitalo, 2014; Uusitalo,
2013b; Anderson and Tushman, 1990). However, while these two latter examples often refer to a
change that occurs within a specific industry/business domain, the dynamics of innovation refers
to either a change that occurs within a specific industry/business domain (e.g. disruptive
innovation) or between two industries/business domains (diversification).
Tushman and colleagues also studied such dual characteristic when looking into ambidextrous
organizations (Tushman and O´Reilly, 1996), as well as ambidextrous leaders (Tushman et al., 2011)
who have the ability to manage organizations during times of change by focusing on both the issues
of today and on the issues of tomorrow. In other words, by employing both exploration and
exploitation techniques to succeed. “The Roman god Janus had two sets of eyes—one pair focusing on what
lay behind, the other on what lay ahead. General managers and corporate executives should be able to relate. They,
too, must constantly look backward, attending to the products and processes of the past, while also gazing forward,
preparing for the innovations that will define the future” (O’Reilly and Tushman, 2004).
Thus, another example of duality can be related to Janus-faced managers. “Being two-faced smacks of
hypocrisy. But leaders often must meld contradictory requirements and balance contradictory requirements. To expect
consistency (that things ‘add up’) is to be naive. It is more realistic to expect that when the manager dutifully seeks
to be correct in meeting requirement A, this choice may well injure requirement B” (Sayles, 1993, p.185).
However, whether an organization as an organism wants to stay within a changing environment
(to focus, to exploit) or wants to move on to discover a more hospitable environment (to diversify,
to explore), the organization can still turn to innovation for help. But the organization needs to
learn how to manage its own organizational needs for survival, for example by balancing between
phases of diversification (exploration) and phases of focus (exploitation), and one way of doing
that is by disguising diversification as something else and expanding the organization’s business
domain (see section 4.3.3). Nevertheless, the focus is still on the changing needs of customers,
employees, suppliers, and partners. The needs of all the organisms of the environment.
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4.4.2

Discovering customer needs
“We need to ask our customers more about the reason behind why they want something
developed, or whether they actually want something else developed. We develop what we are
asked to develop, but that does not guarantee that it will turn out to be the best solution. But
we do not know what the best solution would be. Thus, it might be enough to have a
conversation with the customer to help them evaluate what they actually need.”
(HMS employee, 2014)

Organizations as organisms (see section 4.4.1) focus on customer needs for survival. But it’s not
enough to just focus on existing customer needs. They also have to focus on needs that the
customers do not yet know that they have. In other words, you have to “Know What Your Customers
Want Before They Do” (Davenport et al., 2011), no matter what business you are in.
“EMC Corporation is another example. We experimented a lot in the past, but not
everything succeeded either. For example, we developed something like a disk drive server,
where Axis had a vision to build what is now called a network-attached storage (NAS),
which has an enormous market today, but it did not exist back then. And yes, you can always
ponder what could have been, but we started something there which others made into a huge
success, even though it never became anything for Axis. We did not find the right customer
for it. Nevertheless, this was a project that we had, and it has become a huge market today,
just not for us. We even tried some RAID-1 solutions too back then. We were experimenting,
but we did not find the right path.”
(Per Ädelroth, Vice President of Operations at Axis, 2017-08-18)
Sectra argues that in order to succeed, a company needs to find the “right customer”. Their
definition of the “right customer”, however, is a customer that has certain problems that the
customer needs to have solved, and company solutions should be tailored to solve such problems
from the customer’s perspective and from the customer’s needs. A customer like that, with needs
that the company can fulfill, is how Sectra defines a customer to be the “right customer”.
“In the past, new customers were calling us all the time. We had our hands full with receiving
phone calls and new orders and things like that, as soon as people learned that we existed,
customers contacted us. It was like that already in 1996, although in a lesser volume compared
to later on. More or less whoever contacted us became our customer. Our clients in those days,
got inquiries from their customers that they needed fieldbuses, and they did not know what
that was. Today there is not a single customer you meet that does not know what a fieldbus
is. So, it was a big difference compared to how it is done today when you talk to potential
customers. Now we need to hunt new customers down and persuade them.”
(Leif Malmberg, HMS employee, 2014-02-27)
HMS’ success, as shown by their history, comes from them discovering the industrial
communication industry and the “right customers” within that industry who needed their fieldbus
solutions. But those customers did not fall from the sky. Before customers started to call HMS on
their own, HMS had to fight their way in, to enter this industry. Success therefore depends on
dedicated work and knowing how to sell. However, not all companies know how to sell and not
all companies find the right customer. Those who do not, remain small, and never cross the chasm
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(Moore, 1991). But what HMS managed to do was to find the “right customer”, which means that
HMS was able to discover what those customers needed, even before those customers did it.
“Mr. Ryu at the Swedish Embassy asked us to
come over to meet his friend Mr. Ode from
Yokogawa Electric. He was in urgent need for
a communication device for his new Servo drives
and asked us if we could help. The schematics
of the product were on the table and a credit
card-sized space was left empty to show where
he wanted the communication device to be.
Nicolas reached into his bag, took out an
Anybus-S module and placed it on top of the
drawing where it fit perfectly!”

“Throughout our relationship with ABB, the most
important thing was that, sometime before there was a
need, we saw that need, so to speak. We took Jörgen with
us, and Jörgen was extremely good at finding the right
visions to show to ABB. He was incredibly good at it.
And that creates a lot of confidence as well. And then, me
as a salesman, I had contact with ABB all the time. And
if they wanted something, we were always there, and we
always answered their questions, and it was hugely
important for us that they would feel that they were well
taken care of.”

(Monika Liljenqvist, HMS employee,
2014-11-18)

(Niclas Johansson, former HMS employee,
2016-02-23)

The story that is told in the quotation above and to the left is another example of how HMS
managed to capture new customer needs in the past. In this example, Nicolas Hassbjer had not yet
seen the schematics from Yokogawa beforehand, and they did not know that Nicolas had an
Anybus-S module with him. However, when Nicolas took out the module and placed it in the small
empty slot on their schematics drawing, the module fit the slot perfectly. Like hand in glove,
showing how needs and solutions sometimes find each other and how it is possible to sometimes
foresee future customer needs. The quotation above and to the right confirms this issue yet again
and shows that HMS have had many people who focused on fulfilling their customers’ needs.
People like Jörgen Palmhager, who were very good at creating visions related to the products which
they wanted to develop for their customers. To inspire their customers and show them how HMS
could fulfill their future needs. Visions were therefore a valuable tool for managing customer needs.
“The GKAM organization of Global Key Account Managers (GKAM’s) acted on a global
basis and focused on HMS’ largest customers, defined as global key accounts. I was part of
that group, and it was more than just reaching short-term sales objectives, it was about pushing
the HMS’ agenda, aiming for long-term partnerships and positive business development with
these strategically important companies. The GKAM’s based their work on ensuring that
HMS’ understood these customers well enough to be able to propose the right communication
solutions, and that these customers understood HMS, our offering and our proposed solutions
very well. In a way we became two-way-ambassadors who could speak for HMS in front of
the GKAM-customers and for the GKAM-customers in front of HMS’ management. We
had a proactive approach where we targeted to find new business in different business divisions
within our customers’ organizations, and we were very successful in creating business. I think
that the GKAM-agenda was very valuable for HMS, both from a strict business point-ofview but also since HMS’ got firsthand information about the respective agenda of the global
key accounts—all leading companies in the automation industry. This information could be
used to create specific solutions for these particular customers, but also as an input for new
general HMS’ products. In my opinion we do not have that proactive strategy any longer with
our largest customers. I think that we are reactive with not enough international account
coordination. Personally, I think that it would be good for HMS to re-establish something
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similar to the GKAM-organization that I was part of going forward, for business reasons as
well as strategic reasons.”
(Anders Hansson, HMS employee, 2015-09-25)
In order to proactively work on capturing and fulfilling customer needs, HMS (in Halmstad,
Sweden) created a division called GKAM (Global Key Account Managers) in 2007, whose task was
to strategically work with certain key customers, for example through the triangularity of customer
relations model (which is explain in more detail under section 4.4.2.3). These GKAMs existed until
2012. From 2013 their job was taken over by HMS’ regional (local) sales offices in different
countries. The GKAM’s strategy, however, was to sell HMS within the customer’s company, to
different people from engineers to mid-level managers and high-level managers. To sell HMS to
different units within the customer’s company, and make sure that these units knew that HMS did
not just work with them, but also with other units within the customer’s company. Doing that
increased the unit’s trust in HMS. A main problem with GKAM’s work was that their work was
difficult to “see”. What they did increased the customer’s trust in HMS; so that when sales
personnel met with these customers, it was easier for them to sell HMS’ products. Sales, however,
could be measured, while the work performed by the GKAM’s could not. The GKAM’s work was
therefore invisible from an economic perspective, but valuable, nonetheless.
1. “We work with very complex products and when a
problem occurs, we rarely know from the start if the
problem is on our side or the customer’s side. Just this
week, one of our teams that is working on a custom
solution for one of our customers, had a problem passing
a conformance test. So, the team sat down and tried to
find the problem, since we pass the conformance test when
we run it in-house. It turned out that the problem was not
in our product, nor in the customers system, but rather an
error in the conformance test itself. So, we often help solve
problems that are not caused by us. Almost once a month
I would say. We put in a lot of time measuring, testing
and searching for problems that actually turn out to not
be caused by our products. I do not know what customers
think about this. It just is what it is. When our customers
are having a problem, they do not know either whose fault
it actually is. So, they send it to us for troubleshooting.”

2. “There has always been a strong will within
HMS to assist customers when they have
problems or are experiencing challenges—this
could be in the shape of technical support, but
also around Quality Assurance, deliveries or
other parts around the product offer. I would call
it an attitude of willingness to “Walk the extra
mile” for the customer. This is appreciated
everywhere—and today we frequently get
feedback that we are service minded and that this
is a strong point for HMS against competition.
We are not perceived as offering the cheapest
products on the market—but we still win many
customers, and this is in my opinion one of the
big reasons. In addition to this, I would also like
to highlight the high competence around all major
communication technologies and protocols.”

(Timmy Brolin, HMS, 2018-10-26)

(Christian Bergdahl, HMS, 2018-07-11)

3. “The Rockwell people really like the people from our development department in Sweden.
They are well respected, just honest kind of people, and the Rockwell people just really like
working with them. I think that Americans and Swedes generally get along very well. So, I’ve
always said that the sales person for Rockwell is not necessarily me. It is our development
team, because they do such a great job that it is easy to get the next sale. And this other
project, the E300, it was a significant project in the past and Rockwell were reluctant to give
it to HMS because it was fundamentally core and they wanted to learn EtherNet/IP but
the management team at Rockwell realized that if they tried to do it themselves, it was a too
big a risk, if they could not get it done, so they outsourced it to HMS. But I just think that
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the relationship that the Rockwell engineers had with our engineers has been really good. And
it’s been multiple people involved, and it’s not just one person. It’s pretty much everybody we’ve
worked with.”
(Kevin Knake, HMS employee, 2016-03-04)
And just like with GKAM, the quotations 1-3 above show another perspective of important work
that is invisible from an economic perspective in short-term. HMS’ engineers have built themselves
a strong reputation among HMS’ customers over the years. They are valued and respected for their
loyalty, engineering skill, and willingness to help, something that makes the work of HMS’ sales
personnel easier. This does not mean that HMS’ sales personnel do not face difficult challenges
themselves (see section 4.4.2.2 about legitimating). It only means that the sales personnel are not
the only ones who contribute to HMS’ sales. GKAM performed invisible work that contributed to
sales, and HMS’ engineers to this day still do the same. Such invisible work can therefore be related
to informal co-operation, as defined two decades earlier by Håkansson and Johanson (1988).
“Most companies postpone marketing and pricing decisions to the very end, when they’ve
already developed their new products. They embark on the long and costly journey of product
development hoping they’ll make money on their innovations, but not at all knowing if they
will. … This means their revenue estimates are, at best, a guess. … The most successful
product innovators we know start by determining what the customer values and what they are
willing to pay, and then they design the products around these inputs and have a clear
monetizing strategy that they follow through with.”
(Ramanujam and Tacke, 2016, pp.8-9)
In the end, it all leads to one thing: Discovering what customers need and what they are willing to
pay for it. “Monetizing around the price” is thus another perspective for discovering customer
needs, but it is not about putting a price tag on the product from a company’s perspective, but
rather about learning about the perceived value of the product from the customer’s perspective. It
is about learning how much the customer is willing to pay for that value and what additional
demands the customer would have. “Seen in in this light, price is both an indication of what customers value
and a measure of how much they are willing to pay for that value” (Ramanujam and Tacke, 2016, p.4).
However, fulfilling customer needs is one the most important activities during the process of
embedded innovation. Customer needs, while stable from time to time, are still ever-changing, and
they strongly effect the environment within which the organization resides. Some customer needs
are easy to grasp as they are right there at the surface, but others are latent and only found deeper
below the surface. Especially those needs that customers are not yet aware of themselves. To
discover latent customer needs, requires a deeper understanding of the customer’s different
headaches as well as a deeper understanding of the customer’s customers.
Thus, for the study of customer needs, HMS was used as the main case study, but Axis and Sectra
were also included. Customer needs were explored in both article 1 and article 5. In article 1,
managing customer needs was referred to as “cultivating customer needs”. This concept of
“cultivating customer needs” also had three sub-categories: “opportunity capturing” (see section
4.4.2.1), “legitimating” (see section 4.4.2.2), and “developmental co-creating” (see section 4.4.2.3).
In article 5, a typology for buyer and seller needs was also created and discussed (see section 4.4.4).
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4.4.2.1

Opportunity capturing
“We did not think about what would happen if our products did not work in the past. Of
course, it would work! That was how we were thinking. We have a completely different
mindset today. When we start talking about these things today, the first thing we see are a lot
of problems, before we see the possibilities. We must come back to this again. We must open
our eyes and see that ‘the front is more important than the back’.”
(Staffan Dahlström, CEO of HMS, 2014-12-05)

One way of cultivating customer relations that HMS did was through opportunity capturing. HMS’
employees had a different mindset in the past, where they were more prone to risk-taking because
they believed they could accomplish anything. In reality, they did the best they could, and the truth
remained that they were in fact inexperienced as engineers.
However, when companies grow, and new employees are hired, when rules and regulations become
more prominent, new employees who did not experience what older employees did in the past,
sometimes find themselves questioning themselves. “Can I actually say yes to this? Do I need my
managers’ permission? I better say no, so that I will not promise something we cannot deliver, or
something that I’m not allowed to promise”. Legitimating however, as discussed section 4.4.2.2,
means doing things even when you are not sure if you can. When HMS’ employees saw
opportunities in the past, they said yes to them in order to capture them. When customers asked if
they could develop something new, they said yes even if they did not know how to do it. However,
this spirit still exists within some of HMS’ older employees even to this day.

4.4.2.2

Legitimating

“Back in 2009, I was invited to a meeting with Rockwell
in Milwaukee where we presented a new idea for a product
that we wanted to develop. Usually our meetings with
Rockwell did not include their senior managers, but this time
it did. And today that product is already released. But what
I mean to say is that we presented the product idea to them
even before we had started to design the product. I think it is
very often this way during this kind of meetings. We
presented the idea as if we were almost finished with the
concept, and this project was already in development. That
this was our private HMS project, and that we would allow
them to brand label it, but in reality, it was almost the
opposite. We had the idea and we hoped that Rockwell
would be interested in it. And when they did, they became,
indirectly, the driving agent for this project, making sure we
finished it. It is always a combination of how you present an
idea and how far you show that it has come in its
development. And that’s what this is all about. Being able
to push the idea through. To get a consent. To get a driving
agent for the project, like the customer. You will never sell
anything unless you make it sound good.”

“I also worked with the Anybus-S Drive
Profile, and the product did not exist when we
sold it to ABB. However, we had of course a
pretty good picture of how it would look like
when it was finished, and what it could do
and things like that. We had some very
talented developers like Daniel Stamberg,
who worked a lot with such abstract
definitions, and we could say to ABB what
the product would be able to do in advance.
So, the idea existed, but not the product, and
that’s the point. It’s about owning the room
when you come in and want to sell something.
… That’s what it’s all about. If you cannot
paint this picture and make it feel good, then
you do not have a chance. You cannot say that
you think you can do something, but you’re
not sure if it’s going to work, because no one
dares to gamble like that. You have to show
confidence. Otherwise the customer will go
with someone else who is.”

(Martin Falkman, HMS, 2015-02-20)

(Martin Falkman, HMS, 2015-03-09)
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This ability is something that HMS’ older employees have always had and that new employees may
not know about—the courage to sell a vision. Many managers at HMS have also had the courage
to say yes to customer requests, without even knowing if they could do what they promised to do.
“My first thought was, we cannot sit here with the customer and say ‘no’ to this, not right
now, because then the train will leave the station. But my colleagues (from R&D and Product
Management) did not feel that they could say neither ‘yes’ or ‘no’. Were they allowed to say
something positive or not? The safe road is always to back away. But I said ‘yes’, and then
of course we had to solve it later as well, but I told myself, we cannot leave this meeting without
saying ‘yes’. That cannot happen.”
(Christian Bergdahl, HMS employee, 2015-03-02)
These managers only thought that they could not leave the meeting without agreeing to do
something for the customer. And they have also had the courage to present a product as if it was
almost finished when it was not even started, bending the truth a little, in order to convince the
customer that HMS was what the customer needed. But whatever they promised, HMS have always
done their best to deliver on their promise. In the past, not all solutions that HMS created were
great. However, HMS’ engineers always did the best they could, and most of the time they got the
technology to work. Thus, just like the quotation above indicates, the technology was never really
a problem. HMS’ needed to legitimate themselves in the eyes of their customers, which in turn led
to value creation because via legitimating HMS got the chance to create value for their customers.

4.4.2.3

Developmental co-creating
“Regarding the ‘triangularity of customer relations’, I’ve experienced such things with several
global key accounts. One example being the Schneider Electric group. What characterizes this
is that you feel that you actually have a journey to make, to convince a company from scratch.
Today we are doing a lot of business with Schneider Electric, but from the beginning the task
was to start to sell HMS as a company. Who is this company HMS from Halmstad? They
had of course seen our products before but taking the step from seeing our products to actually
start using our products on a large scale, that task typically took several years. We had a
long-term strategy during many years, to capture these companies to become our customers.
With Schneider, I mapped out their organization, and then we went to visit their high-ranking
managers, their product managers, as well as their R&D managers, within different
development centers using the Hit-Team approach. We wanted them to start talking internally
about HMS’ validity as a supplier, and to consider HMS as their primary partner for
communication. We were persistent and worked globally within their organization. After a
while we could start presenting successful projects that we had done for one division when
meeting with another division of the same account. It proved to the other divisions that they
could rely on us, and it had a positive snowball effect for our business.”
(Anders Hansson, HMS employee, 2015-03-11)

In the past, HMS was also cultivating customer relations through “co-creating” (see article 1 in
appendix 2), later renamed to “developmental co-creating”. From the analysis of this concept,
HMS’ “triangularity of customer relations” model was created (see Figure 15). This model was
especially applied during the management of HMS’ GKAM teams (as explained in section 4.4.2.3).

119

Figure 15: HMS' “triangularity of customer relations” model for cultivating customer relations, focusing on developmental co-creating.

HMS’ “triangularity of customer relations” model consists of three main actors performing three
different type of activities. These three are: the “enterprising influential”, the “operations
professional”, and the “technology specialist” (see Figure 15).
The “enterprising influentials” are people of a higher rank, who have high influence within their
company. Regarding HMS’ customers, they usually were higher ranking managers (development
managers, product line managers, business development managers, or even higher). They could
also have been managers responsible for a specific business unit or even a specific factory. HMS
however, had Nicolas Hassbjer (the CEO) and Staffan Dahlström (the sales and marketing
director) in the beginning, but in time other people became “enterprising influentials” as well. The
most important role of the enterprising influential was his or her ability to influence other
employees from their own unit or departments, or within their own company. Employees who do
not have the power to influence other people within their own company and make things happen,
or able to move things forward, are not enterprising influentials. Enterprising influentials are also
door openers for other people in the organization in a way that outshines operations professionals
and technology specialists. They also influence how much their company will do business with
another company. Enterprising influentials are often very important during initial customer
meetings when a company wants to cultivate a strong customer relation with another company.
The “operations professionals” are people who focus on executing daily operations and finalizing
business deals. Sometimes they are key-account-managers, but they can also be other type of
managers. They sometimes use enterprising influentials from their own company in order to get in
contact with the right enterprising influentials over at the customer’s company. They usually also
take over the daily operations from the enterprising influentials after certain business deals have
been initiated. On occasion, they can initiate certain business deals themselves. However, unless
they become enterprising influentials, they will require the help of enterprising influentials from
time to time, especially during critical business situations.
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The “technology specialists” are skilled professionals specialized in certain technologies. They are
often the engineers, and they are the ones who design the final products. Meetings where
technology specialists are in focus are usually very technical. They usually discuss details about how
to develop or integrate a product in the best possible way.
“I worked a lot with key account customers in the past. We prepared thoroughly for each
meeting with a large customer and used a Hit-Team approach, meaning that I put together
the right constellation of people for each meeting. In the beginning of the customer relation, it
was important to have higher ranking leaders such as Nicolas and Staffan during these
meetings, in order to set the scene, represent HMS, and get to know the decision makers
within the customer organization. When you have these interfaces in place, then you can start
networking and building relations. The strongest relations we’ve had with customers, was
when we established close relations on different levels, management level, sales level, and
engineering. It was nice to see our engineers and the customer’s engineers collaborated seamlessly
on a daily operational level, solving problems efficiently with the end customers’ best interest
in focus. For me, that was a clear sign of a business relation that really worked. But there is
also a lot of work to be done before you are able to reach that stage. That is how our targeted
GKAM-approach worked for developing good customer relations with large customers.”
(Anders Hansson, HMS employee, 2015-03-11)
HMS’ targeted GKAM-approach usually reached its peak when HMS’ engineers and the customer’s
engineering began to work together, seamlessly, on a daily basis, which is the main goal of this
concept. The “triangularity of customer relations” model that was created based on this targeted
GKAM-approach, therefore shows that HMS tailored how they approached each customer
depending on to what part of its own organization the customer belonged to. In other words, as
seen from Mintzberg’s (1983b) perspective, whether the customer they met with belonged to 1)
the strategic apex or the higher-level middle line, 2) the lower-level middle line or the
technostructure, or 3) the operating core. Thus, HMS targeted these three customer-levels with 1)
“enterprising influentials”, 2) “operations professionals”, and 3) “technology specialists”.
When HMS cultivated customer relations in Japan, however, the “enterprising influentials” were
of special interest. Since Japan in a hierarchical country, “enterprising influentials” have a lot of
influence in Japanese companies. For example, at one time when HMS was visiting a customer in
Japan, their meeting was suddenly interrupted by an “enterprising influential” manager. The
manager apologizes for the interruption politely, gave the collaboration between them and HMS
his full support, told everyone that they had decided to work with HMS in the future, and then left.
After something like that, there were no longer any doubts concerning if the customer’s people
should work with HMS or not. Their collaboration ran much more smoothly with everyone helping
to make it happen, because an “enterprising influential” manager had personally come and asked
for it. Thus, “enterprising influentials” are usually those people who open doors and seal deals, and
in countries like Japan, people listen to them and adhere to their wishes. One of HMS’ most
important Japanese customers during the second half of the 1990’s and during the beginning of
the 21st century was Yaskawa. And one of their “enterprising influential” was Sadamitsu Akiyama.
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“When I met Akiyama for
the first time, Nicolas had
already met him. And that
was the second time he visited
us in Halmstad, Sweden. It
must have been before I
moved to Japan, so, probably
in 1997. What I still think
is so cool is that Yaskawa
was already a multinational
company in those days, and
they found little HMS at
Teknocenter
with
20
employees, and then they flew
over here, and even cooler,
they actually decided to work
with us. That was when I met
Akiyama for the first time.”
(Christian Bergdahl, HMS,
2015-03-02)

“Akiyama was the guy who had developed Yaskawa’s first frequency
converter. During all our meetings at Yaskawa, in the first few years, he was
always present. Later on, he got promoted and they sent him off to China to
build up a new factory there. He was Yaskawa’s development guru, and
although he was not part of the Group executive board, he was a good friend
with the Group’s executive board manager, and just one level below them in
the hierarchy. I did not know about it in the beginning. They called him
Elvis, because he had a hairstyle that reminded of Elvis Presley. And thanks
to Monika, we were able to maintain a dialog. It was also often he who
started talking about Yaskawa’s future product generations with us. …
Thus, when I visited Yaskawa’s European office once, because it was
important for us to build a relationship with them as well and not just their
office in Japan, they told me that ‘We have heard that Akiyama had visited
you several times”. And I wondered what was so special about that, but they
said, “Do not you know who he is? What he has done?” And I said no.
Follow me one guys said, and he took me where they had their historical
exhibition with all their products, from the first motor control to all the
generations forward, because these frequency converters, they revolutionized
the industry when they were introduced [by offering something that was only
possible mechanically before, namely AC motor speed control]. Then this guy
took off the front panel from their first frequency converter, and he asked me
to read the text on two of the microchips inside, and one of them was named
‘Aki’ and the other was named ‘Yama’. And that’s when I finally
understood who Akiyama really was. Then the guy opened another frequency
converter and told me, ‘in this one, we integrated the two microchips into one
and named it Akiyama’.”
(Nicolas Hassbjer, fdr HMS, 2015-01-29)

In 1997, Sadamitsu Akiyama from Yaskawa visited HMS in Halmstad for the first time. Yaskawa
was founded in 1915 and Akiyama was one of their most prominent engineers, as well as an
inventor and patent holder behind some of Yaskawa’s technologies from the 1980s (Akiyama et
al., 1986, Akiyama and Niimura, 1985, Akiyama et al., 1983). Akiyama was an “enterprising
influential” at Yaskawa, and very important for HMS’ business with Yaskawa for many years.
“I am absolutely convinced that meeting
senior executives, or at least higher-level
middle managers, is important for all
markets that we have. However, a lot of
things can be done in USA through lowerlevel or middle-level managers. Working
with higher-level contacts is not at all as
compulsory in USA as it is in Japan. And
if you look at Germany, then the middlelevel is more important there as well.”
(Christian Bergdahl, HMS, 2015-07-06)

“I have met all types of managers. But when it comes to those
big organizations, you will never get in to meet the CEO. I
know Kevin Knake has met the CEO of Rockwell at some
point, but most often, we met with those who were responsible
for a particular business unit. A business unit can have several
thousand employees. But such people like Akiyama from
Yaskawa, do not exist in the US. In Japan there are people
who are raised beyond the normal. Their title does not tell you
who they are, and they can even be completely titleless
sometimes, but when they have something to say, everyone
listens and do what they say. Akiyama was such a person.”
(Jörgen Palmhager, HMS, 2015-06-08)

Thus, the main point with the “triangularity of customer relations” model (see Figure 15) is not
whether HMS met with any top-level or senior executives or not. It did not matter if those
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customers were mid-level or top-level managers. What was important is that HMS’ employees
conducted meetings on three different customer-levels, as shown in the model in Figure 15.
However, there is also a fourth actor in this model, the “ambassador”. In the beginning of the 21st
century, HMS was just as unknown to their customer as they were to them. Thus, any person within
HMS, whether he or she was an “enterprising influential” or an “operations professional”, became
both the ambassador for HMS towards the customer and the ambassador for the customer towards
HMS. In other words, the role of the ambassador was both to sell HMS as a company within the
customer’s organization, and to the customer as a company within HMS’ organization.

4.4.3

Discovering process needs
HMS’ Anybus embedded products are embedded into their customers’ products and they are
therefore part of their customers’ offerings. In the same way, embedded innovation is about
embedding your organization into the customers’ organization, and to become an embedded
part of the customers’ processes just like they become an embedded part of your processes.
Embedded innovation is about becoming a natural and essential element of the customer, to
understand the customers’ processes, and be able to offer solutions that improve their processes.

Another key aspect of embedded innovation, that was discovered when studying HMS Networks
AB and Sectra AB, is related to discovering the customers’ process needs and how product
innovations from the company’s perspective were often seen as process innovations from the
customer’s perspective. This led to the insight that understanding customers’ processes can help
the company develop products that improve their customer’s processes.
“We found a project, where we were asked to send X-ray images between Lindesberg and
Örebro in Sweden, because they did not have any doctors working with X-ray images in
Lindesberg, and they had to send those images to Örebro by taxi cabs all the time (almost 50
km). And we knew how to compress images, how to handle digital images, so we could manage
this with a computer, and send these images digitally, so that they would not have to send
them by taxi. And they paid us quite well for that project. And then we found more projects
like that, because Åre/Östersund and other places had similar problems.”
(Torbjörn Kronander, CEO of Sectra, 2017-08-14)
The quotation above shows how Sectra’s first product for medical technology (involving image
coding) helped improve their customers’ processes. In this example, Sectra improved their
customers’ image analysis process by realizing that there ought to be a better way than sending
images by car or taxi. HMS managed to do the same with their Anybus embedded and their Anybus
gateway product solutions, which also helped to improve their customers’ process, since, their
products solved the problem of connectivity during the process of connecting different devices to
a network or connecting different industrial networks with each other. However, HMS’ customers
as well as Sectra’ customers had a need to improve their own processes, and that need was solved
with a product innovation. In other words, what was seen as a product innovation from HMS’ and
Sectra’s perspective, was actually seen as a process innovation from their customers’ perspective.
Thus, being able to improve their customers’ processes also enabled HMS and Sectra to gain a
deeper insight into the needs of those customers. However, it is still difficult to say whether it is
the insight into those processes that enables a company to better help improve them, or if it is by
trying to help improve them that enables the company to get a better insight into its customer’s
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processes. However, as seen at both HMS and Sectra, at some point during the embedded
innovation process, a company acquires a deeper insight into its customer’s processes and becomes
capable of improving those processes. That knowledge helps the company to improve on the
products that they offer to their customers, products that in time may become innovations.
One approach to innovation is to view innovation, not as something accidental or based on luck,
but rather as something that is a purposive task, based on hard work as well as built on a company’s
strengths. From this perspective, innovations are fostered by managers who do not believe that
innovation should be high-risk, but rather systematically organized (Drucker, 1985). One of
Drucker’s seven sources of innovation was “innovation based on process needs”. It focuses on
discovering a “weak” or “missing” link in an existing self-contained process, just as image transfers
by car or taxi was the weak link within Sectra’s customers’ processes. But in order to exploit such
a weak link, a clear definition of the objective is required, a specification for the solution needs to
be clearly defined, but most importantly, there has to be a recognized need by the people (the
customers) to solve this weak link. They have to feel that there ought to be a “better way” to do it.
In other words, the need must be well understood. It is not just about understanding the process,
but also about finding a solution that fits the way people do the work and how they want to do it.
Thus, the embedded innovation process can be considered to have made an impact, once
companies has become adept at exploiting missing or weak links within customers’ process
innovations, or once companies have become adept at discovering such problems and capable of
improving the customers’ processes with better solutions.

4.4.4

Typology of buyer and seller needs

Discovering new customer needs is central for embedded innovation, which is related to a
company’s value proposition. However, as argued in section 3.3, one of the main aspects of
business model innovation is value proposition. Embedded innovation and the dynamics of
innovation therefore also include business model innovation.
Business model innovation is about capturing customer value and customer needs. However, while
the empirical data collected during this dissertation showed that it is important to listen to
customers, Christensen (1997) argued that companies often failed because their managers listen
too much to their customers. Peters and Waterman Jr. also argued that the “excellent companies are
better listeners [and that m]ost of their real innovation comes from the market” (Peters and Waterman Jr.,
1982). But Christensen (1997) did not mean that companies should stop listening to customers,
because he only argued that “[t]here are times at which it is right not to listen to customers” (Christensen,
1997, p.xii). Christensen argued instead that established companies listen to their existing key
customers too much, and that those customers usually are not interested in disruptive innovations.
Thus, disruptive innovations are never adapted by established companies (not at first at least).
Thus, they mature in unattractive markets, and then when they grow, they enter mainstream
markets, disrupts existing products, and cause established companies to fall.
However, to answer the question of when companies should listen to their customers and when
they should avoid listening to them, a typology of buyer and seller needs was created for article 5
(see Figure 16). The typology shows that when companies reside in the “undoubtful” square, they
listen too much to their customers’ existing needs, just like Christensen argued. It also shows that
companies move between these four squares as they choose between listening and not listening to
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either their existing or new customers. The typology also relates to the dynamics of innovation (see
section 4.2) and to whether a company is in a phase of diversification or a phase of focus.

Figure 16: A typology of buyer and seller needs.

This typology of buyer and seller needs (Lysek et al., 2019a), that was created using a qualitative
approach that was substantially influenced by grounded theory, therefore focuses on balancing
between fulfilling existing contra new needs. It focuses on what sellers can do and on the
consequence of those actions depending on within which square in the typology they reside in.
Regarding other research, this typology relates to the classic division of a business model’s focus
into value creating and value capturing (Baden-Fuller and Haefliger, 2013; Bowman and Ambrosini,
2000). It also shares similarities and differences with the Johari window (Luft, 1969) and Ansoff’s
matrix (Ansoff, 1957). Those similarities and differences are discussed in more detail in article 5,
found in appendix 2.
“They called him Elvis. Akiyama-san, from Yaskawa. We became friends and Nicolas
Hassbjer and I continued to maintain our friendship with him for many years. Akiyama was
a manager from the very beginning when we met him. The engineers who attended different
meetings with us back then, they too have become managers now. It is quite hierarchical at
Japanese companies, people climb up during their careers and suddenly someone who had been
an engineer for many years had become a manager. We knew a number of people like that
from different Japanese customers, who were our friends so to speak, that’s how we saw it.”
(Monika Liljenqvist, 2015-03-03)
However, while Peters and Waterman Jr. argued that “the excellent companies really are close to their
customers” (Peters and Waterman Jr., 1982, p.156), Drucker questions whether excellent companies
really are that close to their customers. Drucker argues that based on the companies that he studied,
managed by (what he defines as) ‘hidden champions’, these champions “build customer relations on
economics and rationality, not emotion and friendship. … The hidden champions do not think highly of modern
buzzwords like ‘customer enthusiasm’ or ‘customer delight.’ They have a more sober view of the customer relation,
namely that performance, value, and price play central roles” (Drucker, 1985, p.100). However, HMS’ history
and the quotation above shows that both definitions of closeness to customers exist.
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4.4.5

Discovering employee needs
Aristotle called humans “the social animal”. Why? Because “[o]ur lifelong dependence on
one another puts relationships at the core of our existence” (Myers, 2013, p.393). And “[w]e
are, indeed, social animals. We need to belong. As with other motivations, thwarting the need
to belong intensifies it; satisfying the need reduces the motivation. … Satisfy the need to belong
in balance with two other human needs—to feel autonomy and competence—and the typical
result is a deep sense of well-being” (Myers, 2013, p.395).

Employee needs are also related to the process of an organization’s survival, since employees are
part of the organization just like the organs of an organism are part of the organism. If the brain is
the organizations’ management and the organs are the organizations’ employees, the organism
needs a balance between the brain telling the organs what they need to do and the organs to tell
the brain what they need to survive. Thus, managers and employees within an organization try to
coordinate their actions to make the organism co-exist with its environment. Thus, when the
organization’s employees put effort into helping the organization to survive, it is equally important
for managers to help their employees to fulfill their needs. And as mentioned before, such leaders
understand that there is no one way to find a fit for their employees within the organization, but
the challenge is to find a “good” fit for each of them (Itzkowitz, 1996).
Collective inclusioning therefore presents a different perspective on how to manage employee
needs, focusing mainly on affiliation, belongingness, and relatedness, for the purpose of creating a
strong bond between managers and their employees. For example, by “walking the plant floor”
and through “positive reinforcement” (Peters and Waterman Jr., 1982).
“Nicolas Hassbjer and Staffan Dahlström were very
passionate about their company in the past, and it
was very contagious. Whenever you got in to work,
Nicolas and Staffan were always sitting there. To see
them work so much was very contagious, and everyone
got a special energy from that.”

“Both Nicolas Hassbjer and Staffan Dahlström,
but also Jörgen Palmhager’s energy was very
contagious. Jörgen often came out to us and like dove
down and asked ‘what are you doing? How are
things coming along?’ and fired us up and instilled
this energy into us, so to speak.”

(HMS’ admin. & supply department, 2014)

(HMS’ development department, 2014)

Convincing as part of collective inclusioning showed that while employees usually perform
their job well without requiring additional motivation from their managers, during certain
circumstances, managers need their employees to go beyond their normal degree of commitment,
especially when it comes to helping out with achieving the company’s goals, which depend on the
collective commitment of everyone. Thus, during such situations, managers need to convince all
their employees to help the company to succeed. To do so, they use their skill of convincing to
influence their employees and motivate them to increase their employee’s feelings for the company,
for the company’s future, for the company’s products, and the company’s customers.
Managers can convince their employees to commit more to the company by either pleading or by
disclosing their own level of commitment. Their method of convincing can stretch from overt to
covert (from employees being aware to being unaware that they are being convinced) and from
intentional to unintentional (from managers being aware to being unaware that they are convincing
their employees). The two quotations above show how HMS’ managers influenced their employees.
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How they had some sort of energy about them which was contagious, and how they made their
employees feel like they were part of something great.
Convincing is based on four main patterns of behavior: opportunizing, contagious energizing,
transparent openness, and achievement recognizing (Lysek, 2016). For more information on these
four patterns of behavior, see article 2 in appendix 2.
“It was also quite cozy in the past, and in a way,
because we had a completely different culture back
then. We got to know everyone in the company very
well. We all knew what everyone was doing. On
Friday afternoons, our ‘afterwork’ started when
someone uncorked a bottle of whisky, a little further
away, and then you asked someone... ‘it smells like
whisky in here, is it Friday today?’ And then people
came quietly dropping in, managers too, and we sat
in a corner, talking about different things… And
there was talk of shop as well of course. I can imagine
that more than a few problems were solved during
those talks. I miss those things a bit today.”

“What I found most interesting was the technological
development. The opportunity to develop technology,
which was the main focus for me. … When I started
working for HMS, I began on the production floor,
assembling circuit boards, and soldering, and
tinkering, so to speak. Which I thought was really
fun. Suited me perfectly, because I had never before
seen electronics production and I thought it was very
exciting with a wave solder machine, a pick-and-place
machine, and stuff like that. I thought it was
incredibly fun. But already after two weeks I was
snatched away from there into a project, and I started
programming instead.”

(HMS’ development department, 2014)

(HMS’ development department, 2014)

Afinitizing as part of collective inclusioning showed the importance of belongingness within a
young company and its managers and employees. Afinitizing can therefore be used to create a
strong “we”-feeling within the company and to make employees feel that they are part of building
the company. Afinitizing can be applied to increase employees’ level of commitment and
responsibility towards each other, through social bonding (as seen in the quotation above).
Afinitizing can also be used to increase employees’ affection towards the company’s products, by
giving employees the opportunity to create something on their own, from the beginning to the end.
Afinitizing is thus based on two main patterns of behavior: social atmosphering and technological
atmosphering (Lysek, 2016). And while social atmosphering focuses on managers and employees
bonding with each other (see the following quotations below), technological atmosphering focuses
on allowing engineers to work with exciting technologies and giving them time to build a higher
level of affection towards their own products. But to do so, engineers must be allowed to be part
of those products from the very beginning until they are finished. To see those products, those
babies, grow up under their care. Moving engineers around too much, and not letting them be part
of such products during longer time periods, has the effect that they never get the chance to build
a higher level of affection towards those products. In the past however, HMS’ engineers were often
part of creating their products from the beginning until the end. That is why many of the engineers
who were hired by HMS during the 1990’s or early 2000’s, still remember certain products very
fondly. Even after 20 years, they are still happy to help out when those products need updating.
Thus, it is important to let employees to get emotionally attached to the products which they either
help develop or help supervise and sell. However, that never works if those employees are only
partly involved in those products and replaced before those products are finished. And the
employees who comes in later never get the chance to build an emotional attachment to those
products from the beginning. Thus, allowing people to be part of products from inception until
the end, for emotional attachment, is very motivating (Sueli Vieira Mallin and Gomes de Carvalho,
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2015; Swalander). After all, “they involve arousal, [because] emotions and motivations are “hot” — they
“charge,” “drive,” or “move” our behaviour” (Stangor and Walinga, 2014, p.464). For more information
on these two patterns of behavior, see article 2 in appendix 2.
“Everyone felt involved and engaged in the company, everyone liked each other and had fun
together both on and off the job. We were all of the same age and we were in the same place
in life, many were singles and it was only Staffan who had children. We were like a small
family where everyone worked a lot and we did not have so much free time outside of work.”
(HMS’ supply department, former HMS employee, 2014)
Thus, through afinitizing, HMS’ employees felt like they were like a family, in the past. This feeling
of belongingness, of being a family, is the most important aspect of collective inclusioning. When
people have this feeling of being a family, it means that collective inclusioning has reached its apex.
“We had financial goals that we wanted to achieve back then, but then I think we saw the
prestige in working with this amazing company, that we had the opportunity to work with it,
and we wanted to win them new projects, and then we felt that this was something we wanted
to do. It was well known that Yaskawa was a great and big company and then it was really
fun to deliver products to them. And then we managed to solve their problems somehow. There
were more technical goals back then. But for me, a technical goal is to have an innovation that
you want to turn into something real. That is a more technical goal. And we had something
like that with the Anybus concept, and then we had economic goals linked to it as well, but
I think that many times, what drives our company forward was that it was fun working with
these big companies and be able to deliver solutions for them.”
(HMS’ development department, HMS employee, 2014)
Goal congruencing as part of collective inclusioning showed the importance of creating goals
for all managers and employees to follow. Clear and exciting visions are therefore important for
goal congruencing. Goal congruencing occurs when managers set up and agree upon goals for their
company and for their employees with the aim of helping the company survive and grow. Some
goals can be extrinsically motivating while others can be intrinsically motivating (Sansone and
Harackiewicz, 2000). A well-defined company goal is one that can be translated into meaningful
sub-goals within the company’s different departments. A badly defined company goal does not
diffuse into different departments. Money or increasing revenues are examples of goals that do not
diffuse well. Motivating goals that, as a consequence, lead to money or increasing revenues, have a
much stronger impact on employees (as can be seen in the quotation above). Thus, goal
congruencing can also be used to help employees fulfill their own goals and desires.
Companies, from the perspective of collective inclusioning, are therefore also viewed as coalitions
of individuals, even if some of them are also divided into sub-coalitions (Cyert and March, 1963).
Goal congruencing is based on two main patterns of behavior: collective congruencing and selfcongruencing (Lysek, 2016). Sometimes they overlap, as they can both be personal and shared by
the whole company. Fulfilling customer needs can for example be both a personal and a collective
goal. For more information on these two patterns of behavior, see article 2 in appendix 2.
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And finally, we also have engaging, which is different from convincing, afinitizing and goal
congruencing, because while the other three patterns focus on how managers motivate employees,
engaging focuses on what employees do in response to that managerial motivation.
Engaging as part of collective inclusioning allows employees to take matters in their own hands
in order to aid the company in surviving and growing. Engaging encourages employees to become
experts in their field, to care for product quality, to care for solving customer problems, and to care
for fulfilling customer needs. Engaging may even encourage employees to become more innovative
and to help the company reach beyond its current limits.
Engaging is based on three main patterns of behavior: association establishing, risk tolerating, and
dutiful infringing (Lysek, 2016). For more information on these three patterns of behavior, see
article 2 in appendix 2.

4.4.6

Embedded business models for innovation

4.4.6.1

HMS’ Anybus “embedded” business model
“It is our very successful business model which is the reason why HMS have succeeded. And
while the business model in itself is a good thing, it makes it hard to find something else that
is just as good, because everything else we do is compared, not in terms of technology but in
terms of the business model, with our successful business model.”
(Jörgen Palmhager, CTO of HMS, 2015-09-11)

Comparing HMS’ Anybus embedded business model (see the chapter on “HMS Networks AB: A
case study of innovation” and the section on “HMS’ business models”) with the business model
canvas (Osterwalder and Pigneur, 2010), it could be argued that this model mainly relies on a steady
supply of product quality and delivery precision throughout the entire customer’s product life cycle
(key activities), as well as the ability to measure “design wins” (design wins are explained in the
chapter on “HMS Networks AB: A case study of innovation” and the section on “HMS’ Anybus
embedded business model”) and forecast future revenues (revenue streams). The customer
segment for this business model relates to a niche area, namely device manufacturers and OEMs,
and the value proposition relates to offering industrial network connectivity for the most common
industrial networks. Key resources are related to having engineers with the knowledge of
communication protocols. Key activities are related to having a stable production (making sure that
the customers get the products they need throughout their own product’s lifecycle), having a
product of high quality (making sure the products that HMS delivers uphold the quality level that
their customers require), as well as having sales personnel that can find and convince new
customers of HMS’ trustworthiness and their reliability as a long-term partner and supplier.
What makes this business model unique however, is its ability to measure “design wins” and secure
revenues for HMS during the customer’s whole product life cycle (revenue streams). At the same
time, HMS’ customers rely on HMS being able to support them with Anybus units throughout the
customer’s whole product life cycle (key activities). For these reasons, the building blocks that are
unique for HMS’ Anybus business model are: key activities, and revenue streams (see Table 11).
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Key partnerships

Key activities

Value propositions

Key resources

Customer
relationships

Customer
segments

Channels

Cost structure

Revenue streams

Table 11: Illustrating the strength of HMS’ Anybus embedded business model using the business model canvas.

However, it is also important to point out that when HMS entered the industrial communication
industry, they did not create a new protocol standard, but a protocol converter. In other words,
they did not become another competitor to their largest customers who were developing different
communication protocols and who started the “International Fieldbus War”. Thus, HMS did not
start competing with these device manufacturers, but instead created a solution that solve a
problem for their customers. In other words, HMS created value for their customer’s customers.
Consequently, because HMS created a communication converter instead of their own standard
communication protocol, HMS never became a competitor to any of these big players, the device
manufacturers. Instead, they started to build relationships with them. They even made it possible
for these device manufacturers’ customers to use devices from different device manufacturers.
Thus, from their customers’ customers’ perspective, the different device manufacturers were no
longer competitors. Therefore, the third unique building block of HMS’ Anybus business model is
“customer relationships” (see Table 11). But HMS’ value comes from not being a competitor to
these device manufacturers, because if they had created their own protocol standard, then HMS
would probably have lost that struggle with these device manufacturers. Thus, the value was that
HMS made themselves a non-competitor to these device manufacturers, and they offered to help
the device manufacturers’ customers as a non-threatening partner.

4.4.6.2

HMS’ Anybus “gateway” business model
“This business model is primarily about offering problem solving products. The strength lies
in the product offering, that is, a large variety of network combinations that are extremely
easy to configure and use. This is important for e.g. system integrators who sell services and
cannot afford to spend time on advanced and hard-to-use products. One might think that, for
example, the Anybus X-gateway is a very basic product, but that is also its strength. Even
some device and machine OEMs use this product as they appreciate its simplicity for their
customers (normal system integrators). In many cases, customers discover quite late that they
need a gateway, and then we need to be able to deliver to them within 1-2 days. This is a big
difference compared to our Anybus embedded products, which are usually included as a system
component and assembled as a step during the customer’s manufacturing process.”
(Jörgen Palmhager, CTO of HMS, 2018-07-11)

HMS’ Anybus gateway products are sold using distribution channels, or directly to HMS’
OEM-customers who in turn sell them to their customers as a complement to their own product
offerings. These so-called system integrators differ of course from the device manufacturers who
purchase HMS’ Anybus embedded products (see the chapter on “HMS Networks AB: A case study
of innovation” and the section on “HMS’ business models”). The system integrators do not build
industrial devices. Instead they set up production factories and they install different devices into
industrial networks. They make sure interconnectivity exists within their factories.

130

HMS also created a “System Partner” program (HMS Networks AB) targeted for system
integrators and machine builders, as a link in their gateway-product value chain. This is part of
HMS’ business model for their gateway-product solutions. During this program, HMS offers
market and product knowledge, as well as free product courses, but they also offer support and the
possibility to share business opportunities through the exchange of market information.
Therefore, comparing HMS’ Anybus gateway business model with the business model canvas
(Osterwalder and Pigneur, 2010), it could be argued that this model mainly relies on building and
increasing HMS’ distribution network (channels), which is strengthened through their “System
Partner” program (customer relationships and key partnerships). Selected partners are associated
with local authorized HMS distributors and they create added value by providing add-on services
and application knowledge. The customer segment is of course targeting a niche area, namely
system integrators and machine builders and the value proposition focuses on problem solving.
Key activities could be developing and delivering products quickly once an order has been placed,
and key resources could be the people who find new partners and new distributors for HMS.
However, the building blocks that are unique for this business model are: key partnerships,
customer relations, and channels (see Table 12).
Key partnerships

Key activities

Value propositions

Key resources

Customer
relationships

Customer
segments

Channels

Cost structure

Revenue streams

Table 12: Illustrating the strength of HMS’ Anybus gateway business model using the business model canvas.

“But as I’ve noticed before about Rockwell, and about other customers as well, regarding our
development team in Sweden, it is that the Rockwell people really liked them, and they were
well respected, just honest kind of people, and Rockwell just really liked working with them.
So, I’ve always said that the sales person for Rockwell was not necessarily any single person,
but our development team in Sweden, because they did such a great job that it was easy to get
the next sale.”
(Kevin Knake, HMS employee, 2016-03-04)
HMS’ managers have also noted and one of the strengths regarding their employees has been their
customer focus. HMS’ employees, especially their engineer, have always, and still do, go out of
their way to help their customers. Sometimes to solve problems that were accidentally caused by
HMS, but also very often to solve problem that HMS did not cause. No matter whose fault it is,
HMS’ employees always help out to solve those problems, and over the years, HMS’ customers
have come to like them and respect them for it. Therefore, the core value of HMS’ Anybus business
model, both the embedded business model and the gateway business model, is “helpfulness”.

4.4.6.3

Axis’ loyalty business model

Besides HMS, the company Axis AB was also studied in order to gain additional knowledge about
how business models could help facilitate embedded innovation. Almost 20 years ago, Axis started
developing a partner program to strengthen their business model (History, Axis Communications).
This partner program grew over time into a large innovation ecosystem, with partners collaborating
and combining their offerings into a coherent, customer-focusing solution.
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“Those who are partners in our partner program are often those who are part of our ecosystem.
It might be a company that develops software applications for video surveillance. It might be
a company that does people counting or face detection, something that we do not deliver. It
might also be a company that develops cables, like CommScope that we have as a partner
today. Do you know how much cable is needed for our cameras? Typically, we’re talking
about several hundreds of meters per camera for a standard installation. And cables are
perhaps 10% of the total cost. So, cable manufacturers are a very important partners for us,
which you might not have believed, but they are. We also need switches, we need routers, we
need servers, and that is where our partners come in through this partner program. If you
develop good servers that fits video surveillance, then you can become a partner with us.”
(Martin Gren, Co-Founder of Axis AB, 2017-12-12)
Through this partner program, Axis and their 90,000 partners, was able to create a customer value
that none of them could do on their own. This program, based around Axis’ business model,
became Axis’ innovation ecosystem.
“We also have partners who are competitors with each other. Or with us even, like Cisco for
example. However, which partner is chosen for a project depends on the situation. Sometimes
we choose and sometimes the end customer chooses. It is totally random. But our business
model is what’s most important here, because we are the only one who is so strict about never
ever competing with our customers. No other company in our business does that. It means also
that the customer can always call us if he has a problem, because he knows that we wo not
cheat him or steal his customers.”
(Martin Gren, Co-Founder of Axis AB, 2017-12-12)
Companies that are part of Axis’ partner program can be competitors with each other horizontally.
They can compete with other companies delivering the same thing. However, they are not allowed
to compete vertically, with their own customers. They are not allowed to steal their customers’
customers. Competition vertically is strictly forbidden, which is a key factor of both Axis’ partner
program and their business model. It is part of their organizational need for survival, where they
protect their partners’ customers and forbid any of their partners to steal their own customers’
customers. And Axis follows the same rules, and never steal their own customers’ customers. This
way, Axis is able to increase their customers’, their partners’, and their partners’ customers’ loyalty
towards them. No one is afraid. In so doing, Axis is able to secure their own survival.
In many ways, Axis’ business model (see Table 13) and HMS’ Anybus gateway business model (see
Table 12) are similar. Both HMS and Axis rely on distributors (channels) and use partner programs
to collaborate with both customers (customer relationships) and partners who complement their
own products (key partnerships). When it comes to value proposition, both companies sell
products that customers want and are willing to pay for.
“Our third founder, Keith Bloodworth, he was the one who launched our business model. He
had been a reseller for IBM’s minicomputers. But what happens when he sells it to a bank?
Well, he does all the work, and then comes IBM and says that you know what, this bank is
a too large customer for you, so we will sell our product to the bank directly. But Keith did
all the work (as a reseller) to convince the bank to buy products from IBM in the first place,
and then IBM comes in, buys him a lunch as a thank you, and takes the customer away
from him. They let him do all the work, and then they stole the customer from him. And then
132

Keith said, ‘We will differentiate ourselves in one specific way. We will be the reseller’s best
friend’. And that is what Axis stands for. That is the main point of our business model.
When we were selling IBM’s printers, we were number 17 when we entered the market, and
we ended up as number two. Were we so much better than the rest? I wish that was true. But
the truth is that we were loyal to our resellers, while no one else was loyal to them. So, Keith
had this idea, that this should be Axis. And Mikael and I agreed with him and we did it
this way. So, our business model was established in 1987, and we use the same model today.”
(Martin Gren, Co-founder of Axis, 2017-12-12)
Thus, what makes Axis’ business model unique, relates to their value proposition, but not the value
that their products offer but the value they create for their customers through loyalty. Axis’
customers do not need to hide their customers from Axis, because Axis’ business model focuses
on never stealing their customers’ customers. Axis only sells to distributors but never to
distributors’ customers (the resellers or the system integrators) or to their end customers.
Distributors may compete with each other horizontally, but they are not allowed to steal their own
customers’ customers (the end customers). Thus, Axis’ business model offers a value that Axis’
customers do not get when working with other partners, because some of Axis’ competitors often
do business with their customers’ customers (resellers or system integrators) or even their end users
directly, and when they meet a reseller, system integrator or an end user that is attractive, they often
steal them from their own customer (the distributor). Thus, what Axis’ business model offers is
loyalty.
“The main point with our sales model is that we do not compete with our customers. That is
the core of our business model. So, when a sales person comes to an end user, he is not there
as a sales person, he is there as a partner. Because we only sell to distributors and never to
the end user or to the reseller or he system integrator.”
(Martin Gren, Co-founder of Axis, 2017-12-12)
Thus, in a business where companies sometimes steal their customers’ customers, Axis creates
value for their customers by adhering to a business model that prohibits such behavior. Axis also
has a partner program, which according to Axis’ annual report for 2017, contains over 90,000
partners. This program contains customers, such as distributors, but they also contain many other
partners that complement Axis’ product offering. And when Axis diversifies into new markets,
they still turn to their existing distributors to help them sell those products. Thus, they never change
their business model, and they adhere to being loyal to their own customers.
Key partnerships
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Table 13: Illustrating the strength of Axis’ business model using the business model canvas.

HMS’ Anybus gateway business, however, do not seem to involve this problem of stealing
customers’ customers, which is probably why this problem is not an issue for HMS. However,
since this problem of stealing customers’ customers is an issue for Axis, they have designed their
own business model around this problem, and they do not allow any employees of Axis, or partners
of Axis, to violate this important rule. Through their business model, Axis have managed to build
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an ecosystem based on loyalty with over 90,000 partners. And through this ecosystem, Axis embed
themselves within their environment, as part of the process of embedded innovation. Therefore,
the core value of Axis’ business model is “loyalty”.

4.4.6.4

The counterweight for change

For business models, especially for business model innovation, value proposition is a key aspect
(see section 3.3). Ecosystems however, can also be based around a value proposition (Adner, 2017),
which offers one perspective of how business models and business model innovation can be
intertwined with ecosystems for innovation.
The dynamics of innovation (see section 4.2) explores how organizations as organisms can adapt
to a changing environment in order to fulfill its own need for survival. The dynamics of innovation
as a process is therefore intertwined with diversification. And while diversification is often seen as
a dangerous strategy often used to find new hospitable environments for the organism to thrive in.
Axis, for example, executes this strategy in a way that can still be seen as being “close to their
knitting” (see section 4.3.2), and they do this by disguising horizontal diversification (see section
4.3.3) as product development.
And while the strategy of an ecosystem can focus on “increasing the number of actors that link to a focal
actor or platform, increasing its centrality and expected power” (Adner, 2017, p.41), the strategy of an
“embedded innovation” ecosystem, however, focuses on the collective need for survival of each
organism within the ecosystem. They fulfill this need through their embeddedness into the
environment, and through their collective action to create a higher value proposition.
These examples present one way of how business models, business model innovation, and
ecosystems are linked to the dynamics of innovation through strategy. However, a more direct way
of showing how they are linked, might be through counterweighting (see Figure 17).
From this perspective, the dynamics of innovation process can be seen as a weight. After all,
diversifying and adapting to an environment that is affected by change is not an easy task, and
could even be seen as a heavy burden. In order to succeed, a counterweight might be needed to
convince the other organisms in the environment to change and adapt as well. In the case of Axis,
when this organism adapts to a changing environment, they do so by disguising diversification (see
section 4.2.2), but in this process, they also reach out to their partners through their partner
program (see section 4.4.6.3), the other organisms in their ecosystem, and Axis offers them the
core value of “loyalty” as a counterweight to their partner’s fear to accept such a change (see Figure
17). Thus, the fear disappears as a consequence of embedded innovation.
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Figure 17: The counterweights for change in embedded innovation.

When Axis went from networked surveillance cameras to door controllers, network-connected
horn loudspeakers, and IP-video-door-stations, Axis told the other organisms in their ecosystem,
“we are changing our offering which now includes more than just surveillance solutions, and we
want you to change along with us”. Axis wanted the other organisms to adapt as well and continue
to be their partners in their partner program. And even if their partners did not consider
diversification as a strategy before, Axis offered them the counterweight of “loyalty”, of never
stealing their customer’s customers (a core value of their business model), that helped their partners
to accept change and convinced them to follow Axis into new markets. Axis’ counterweight of
“loyalty” therefore offers an additional perspective of how business models, business model
innovation, and ecosystems are linked to the dynamics of innovation.
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4.4.7

Embedded ecosystems for innovation
“Over the past 20 years, the term ‘ecosystem’ has become pervasive in discussions of strategy,
both scholarly and applied. … The term ‘ecosystem’ has itself grown to encompass an ecology
of meanings. A helpful distinction can be made between two general views: (a) ecosystem-asaffiliation, which sees ecosystems as communities of associated actors defined by their networks
and platform affiliations; and (b) ecosystem-as-structure, which views ecosystems as
configurations of activity defined by a value proposition.”
(Adner, 2017, pp.39-40)

Ecosystems originated initially as a biological metaphor, through which the “notion of a business
ecosystem highlighted the need for strategy to extend its consideration beyond rivals competing within industry
boundaries” (Adner, 2017, pp.40-41). The concept of the ecosystem, however, was originally defined
as an “economic community supported by a foundation of interacting organizations and individuals - the organisms
of the business world. This economic community produces goods and services of value to customer, who themselves are
members of the ecosystem. The member organisms also include suppliers, lead producers, competitors and other
stakeholders. Over time, they coevolve their capabilities and roles, and tend to align themselves with the directions set
by one or more central companies. Those companies holding leadership roles may change over time, but the function
of ecosystem leader is valued by the community because it enables members to move toward shared visions to align
their investments and to find mutually supportive roles” (Moore, 1991, p.26).
A more recent definition of the ecosystem states that it is “the alignment structure of the multilateral set
of partners that need to interact in order for a focal value proposition to materialize” (Adner, 2017, p.40).
These two definitions of the ecosystem therefore focus on explaining who the organisms in the
ecosystem are, what they do (they interact and coevolve), and why (to fit in and to create value).
Ecosystems can therefore also be seen as business networks, “organized around a keystone species”
(Adner, 2017, p.41), and “characterized by a large number of loosely interconnected participants who depend on
each other for their mutual effectiveness and survival” (Iansiti and Levien, 2004, p.8).
When ecosystems focus on innovation, they can be called innovation ecosystems. Innovation
ecosystems can thus be seen as a set of collaborative arrangements through which companies
combine their individual offerings into a coherent, customer-focusing solution. Such ecosystems
can combine information technologies from different company partners in order to drastically
reduce the costs of coordination. Thus, when innovation ecosystems work properly, they are able
to create a customer value that no single company can create alone or by itself. Such an ecosystem
can therefore create a situation where partners depend on each other, which is often called a
“partner dependable ecosystem” (Adner, 2006).
Innovation ecosystems sometimes also depend on a certain core value, which business models can
be built around. In the case of Axis, their ecosystem depends on customer “loyalty”, which is a
core value that their business model was built around (see section 4.4.6.3).
“Right now, we do not see the technology or products as the big challenge, but how to succeed
in a market. The part that is related to business development. How to map out our partners,
the value chains, and those things within the market. That is where our discussions end up
today. We have so many interesting things going on related to technology and products, but
there is another challenge in this regard, and that is that we may have too much technology
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and products. We started challenging things like having perfect products because that is not
good for the market, because if we create perfect products then our partners will not have
anything to add to them to make them better. We have to create value for other companies in
the value chain as well. And then you will also get an extra leverage through this. So those
pieces are included in business development. But this is a new way of doing business for HMS.
We have therefore realized that the demands placed on new products are not something that
our current customers would accept. Our current customers want perfect products, but the
market is changing in this aspect. And that is the challenge, as I see it, regarding innovation,
how to really take these new things into consideration and really succeed. And I see this to be
the height of innovation, rather than discussing what to do. What we say in our marketing is
that this thing with the Internet of Things (IoT) is not a revolution in technology, because the
business model is the innovation. What we say is that past innovations in our industry were
based on technology and products, but that IoT is about innovation through the value chain.
And that is an interesting challenge. Many companies have to challenge themselves quite a bit
to manage these things. And I think this includes us as well, but above all, our end users.”
(Jörgen Palmhager, CTO of HMS, 2016-04-26)
According to the quotation above, HMS’ managers believe that the industrial communication
industry is currently also changing. Therefore, it might be time to think about business model
innovation, in order to adapt to the changing environment. Thus, HMS’ management has come to
realize that they can no longer listen to just their existing customers who want HMS to create
perfect products for them, because perfect products do not create any value for other companies
who are not yet partners with HMS. Perfect products only create value for HMS’ existing
customers. HMS therefore has to create products in such a way, so that they may offer additional
value to new partners, who could complement HMS’ offerings and make their combined offering
even better. In other words, the industry is changing, and HMS needs to build up an ecosystem of
partners based around the core value of “symbiosis”. This can be achieved through embedded
innovation, where HMS and their partners together can create solutions of higher value for their
end customers then what they could ever do on their own. Solutions where each partner
complements the offering of the other, and where they mutually need each other for survival. This
core value of “symbiosis” is related to symbiotic relationships from biology, where such
relationships are essential to many organisms and their ecosystems. Where these organisms are able
to create a balance that can only be achieved if they work together. Infusing such a core value into
a business model would, however, most likely require business model innovation.
“There are many companies with excellent technological products. Especially in Europe, many
firms continuously introduce innovations to their products and processes. Yet, many companies
will not survive in the long term despite their product innovation capabilities. Why do
prominent firms, which have been known for their innovative products for years, suddenly lose
their competitive advantage? Strong players such as AEG, Grundig, Nixdorf Computers,
Triumph, Brockhaus, Agfa, Kodak, Quelle, Otto, and Schlecker are vanishing from the
business landscape one after the other. They have lost their capabilities of marketing their
former innovative strengths. The answer is simple and painful: these companies have failed to
adapt their business models to the changing environment.”
(Gassmann et al., 2013, p.1)
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Thus, successful business models therefore focus not only on what customers know they want, but
also on what customers do not know that they yet need. They focus on their customers’ customer’s
needs. They focus on adapting the organization as an organism to its changing environment, in
order to fulfill the organism’s need for survival. They focus on embedded innovation. From this
perspective, HMS might need business model innovation, because their environment is changing,
and they need to build up an ecosystem where they can create products that can be complemented
by their partner’s offerings. This way, they together can create better solutions that offer customers
increased value. Building such an ecosystem is thus part of the embedded innovation process.

4.4.8

Sharing a mutual vision
“Your vision is your most important dream or mental picture. It can also be a set of dreams
and long-term goals. A vision defines the optimal desired future state; it tells of what you
would like to achieve over a longer time. Vision can be your personal “why” or the
organization’s internal purpose of existence.”
(Create Your Vision)

Embedded innovation involves sharing a mutual vision between the company as an organism and
the other organisms within the environment (ecosystem). Between the company and their
customers, suppliers and other partners. It is about creating a vision that intertwines their activities
for the purpose of creating future innovations. Embedded innovation at its foundation is a
relationship in which the identity of the company is fused with the other organisms within the
environment. The glue that binds their shared identity is a jointly constructed vision of prosperity
and survival. Therefore, the fulfillment of this joint vision is a central part for embedded innovation
and for the environments’ different organisms and their joint business’s success.
After all, a jointly constructed vision is closely related to the organization’s need for survival,
because a vision often (but not always) captures the organization’s future needs. A vision can
capture an organization’s need for different things, including an organization’s need to stay flat (see
the chapter on “HMS Networks AB: A case study of innovation” and the section on “HMS’
historical organizational charts”). Thus, in order to explore HMS Networks AB even further, with
additional focus on their employees’ needs, another study was performed at HMS using workshops
for empirical data collection. That study discovered the importance of visions for innovation.
“Initially … HMS was managed with a vision of a connected industry: that all automation
devices would become intelligent devices, with a need to communicate and exchange data over
one or several networks. In order to succeed, HMS wanted to include their core technology
into everything, to be part of every industrial device that needed network connectivity.
Gradually, however, that vision of a connected industry was complemented with strategies on
how to reach that vision. Such strategies were still quite general in terms of goals under
conditions of uncertainty, but they still pointed HMS in a specific direction. In line with the
company’s growth and acquisitions, these strategies started to replace their vision and they
began to be supplemented with much more detailed plans. As the company’s offer expanded,
these detailed plans began to take over as the company’s primary instrument of guidance.”
(Lysek et al., 2019b, p.6)
Some researchers argue that “innovative companies, those th[at] come up with breakthrough products and
services, those that are game-changers … do not aim to be innovative” (Baumgartner). They seldom use the
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word ‘innovation’. Instead, they have visionary leaders who follow unique strategies that when
successful, leads to innovation (Baumgartner). Visions give people a purpose, and a direction.
Innovation leaders know that you “cannot expect your team to be innovative if they do not know the direction
in which they are headed. Innovation must have a purpose. It is up to the leader to set the course and give a bearing
for the future. This is set in broad terms and is described as the mission, core purpose or vision for the organization.
… Jack Welch, CEO of GE said, ‘Good business leaders create a vision, articulate the vision, passionately own
the vision, and relentlessly drive it to completion’.” (Sloane).
A vision needs to be desirable, challenging and believable, but that is not enough. “It quickly fades
from view if it is not constantly reinforced. Great leaders spend time with their teams. They illustrate the vision, the
goals and the challenges. They explain to people how their role is crucial in fulfilling the vision and meeting the
challenges. They inspire men and women to become passionate entrepreneurs finding innovative routes to success”
(Sloane). For that reason, some people argue that “[i]nnovation goals become reality only when leaders
develop a clear vision, formalize their strategy, and communicate it across the organization” (Bodell, 2014). In other
words, a “vision statement describes a future preferred state and it is an indispensable element of organizational life
that energizes members and drives the organization forward. [However, c]reating the right vision is one of the toughest
and most challenging tasks for leadership” (Jantz, 2017, p.234).
According to HMS’ management, HMS began its innovation journey with a vision of building a
global and successful company. In time, as argued in article 3, that vision was slowly supplemented
and partly replaced by strategies, and they in turn were later supplemented by detailed plans.
Ultimately, the plan was given priority over the strategy, in order to achieve operational
excellence—the best possible growth ratio for its available resources, competences and capabilities.
Nowadays, HMS’ employees feel, that HMS’ vision is outdated. After all, it was different in the
past when their vision included becoming a market leader in industrial communication. Today, they
already are a market leader within their industry. Thus, it feels like their vision has already been
fulfilled. HMS’ employees also feel that their vision is no longer challenging. HMS’ management,
however, still see their vision as challenging. However, HMS’ vision does not have the same
motivating spark as it did in the past for HMS’ employees. Thus, even visions have a life cycle.
HMS’ management know, however, that data is becoming more and more important in the
industry, and they view their vision of “connecting devices” as something much broader than what
those two words alone entail. The question is, does it mean that HMS need a new vision, or does
it mean that their current vision needs to be explained better? Nevertheless, company visions also
have a life cycle and when they reach maturity they may lose the inspiration that they had in the
beginning. Especially when visions are complemented with strategies and strategies are replaced by
detailed plans. Thus, even visions become commodities and lose their power of inspiration and
motivation. Yet, “everything starts with a vision. No vision, no action, no results” (Devescovi, 2014).
Thus, the importance of visions for an innovation strategy, as well as the challenge of balancing
between visions, strategies and detailed plans, was discussed in more detail in article 3, which can
be found in appendix 2. This article mainly focuses on how a new or updated vision can help break
down some of the innovation barriers that an organization may be facing, rather than what barriers
they actually do face. It focuses on the value creation of visions for the company’s employees. And
since visions are important for innovation, those managers or employees who manage inspiring
visions and turn them into realities are also seen as champions (Goodman and Dingli, 2017). The
characteristics of different innovation champions are therefore an important aspect of the
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dynamics of innovation and of embedded innovation. Champions can turn opportunities into
innovations and growth for the company (Peters and Austin, 1986; Peters and Waterman Jr., 1982).
“Our founder, Mikael Karlsson who was our CEO back then, he was a very visionary
person. Unfortunately, he passed away in 2005. But he was a very visionary and ambitious
person. He had very ambitious goals for the company and clear visions of what Axis could
become in the future. … You need to understand a few things. First of all, our three funders,
Mikael Karlsson (who passed away in 2005), Martin Gren, and Keith Bloodworth (who
created Axis’ business model, and left Axis in 1989), were all very ambitious entrepreneurs.
There is even a very old document where they wrote that they wanted by the end of 1990s to
reach a revenue of one billion Swedish crowns, and this was written by two guys who just
started a company. These ambitions, to always aim aggressively forward, they existed already
in Axis’ DNA, in Axis’ culture, back in 1994.”
(Per Ädelroth, Vice President of Operations at Axis, 2017-08-18)
The two citations above show how important ambitious innovation champions are for innovation
and how their visions are a key ingredient in Axis’ recipe for innovation. Such managers and
employees are visionary leaders who lead by example. The “vast majority of the literature analyzing how
and why radical innovations were successfully developed and commercialized focuses on the importance of the
individual, his persistence, vision and drive to getting things done in the face of doubters” (O’Connor and
McDermott, 2004, p.12). However, innovation “champions don’t automatically emerge. They emerge because
history and numerous supports encourage them to, nurture them through trying times, celebrate their successes, and
nurse them through occasional failures. But given the supports, the would-be champion population turns out to be
enormous, certainly not limited to a handful of creative marvels” (Peters and Waterman Jr., 1982, p.224).
“Just like Google and other similar companies, they too have very ambitious and driving
people, and that is what Axis had as well in those days. I also think that there was another
kind of courage among our founders, Mikael Karlsson and Martin Gren, which you do not
often see among companies in Sweden. You see this courage in companies like Google, but
traditional Swedish companies have a different strategy. For better or worse of course. To be
courageous also implies taking risks. But I do not think that we ever thought that, ‘ok now
we’ve found our core business, and now we can stop taking risks and start sprouting roots’.
We have always wanted, and always tried to find new things to do beyond what we are doing
today. We never wanted to stop. We never wanted to only dig where we stand.”
(Per Ädelroth, Vice President of Operations at Axis, 2017-08-18)
In 2000, Axis’ vision was, according to their annual report, “to increase the value of the network
for all its users by enabling access to everything, from anywhere, anytime”. In 2005, their vision
changed to “everything can communicate over intelligent networks” where Axis wanted to be “the
driving force in bringing customers the full benefits of intelligent network video solutions”. In
2012, Axis changed their vision again to “innovating for a smarter, safer world”, where their last
update took their vision beyond network cameras to security solutions. Thus, during their
diversification process, Axis have over the years updated their vision to capture their changing
environment, and they had innovation champions who were able to fulfill those visions.
“Powerful visions of the future can lead to blind spots. Ways of seeing becomes ways of not
seeing. All the forces that help people and their organizations create the shared systems of

140

meaning that allow them to negotiate the world in in an orderly way, can become constraints
that prevent them from acting in other ways.”
(Morgan, 1986, p.209)
Many company managers wish they could innovate like Google (Hoffman, 2017, He, 2013), but
wanting something and doing it are two different things. Unfortunately, many Swedish companies
do not care about new (and hype) techniques any longer. They put their money on classic IT. “There
are many who run innovation projects, but they usually take place in addition to and on a smaller scale, and not
always as real IT projects” (Arstad Djurberg, 2017). Swedish innovation is also considered to be far
from world-leading (Poppe, 2017), and this comes from a country that once gave birth to IKEA,
Volvo, Saab, Tetra Pak, Skype, Ericsson, Electrolux, etc. (Akinmade-Åkerström, 2015).
“Vision is considered to be an inspiring statement of what the organization intends to become
and achieve at some point in the future. Organizations that are diverse and non-hierarchical
by their nature, however, encompass ambiguities of purpose and success. As a result, any
attempt to produce a vision leads to statements that are fuzzy. In the absence of substance and
the presence of fuzziness, it is not possible to know where the organization is going and what
it is trying to achieve in the future. As a result, vision becomes a source of illusion, which
cannot have any long-term motivating power. Fuzzy vision … can lead to chronic
ineffectiveness and inefficiency. In such circumstances, to overcome the recurrent crisis that
remains unresolved, there is a need to treat vision differently, with visioning emphasizing
insight, hindsight and foresight in order to uncover blind spots. Such a treatment enables vision
to become a source of innovation as opposed to illusion …”
(Chaharbaghi, 2010, pp.253-254)
Thus, what Swedish companies are in need of are more innovation champions who focus on
“expressing enthusiasm and confidence about the success of the innovation, persisting under adversity, and getting the
right people involved” (Howell and Boies, 2004, p.642) in their innovation projects. Champions who
follow visions and turn them into reality. Visions that are able to capture people’s motivation and
show them in what direction the company is heading. But even powerful visions can become
obsolete, and lead to blind spots. Companies may need to create new visions from time to time or
update their existing ones to move forward. Updating a company’s vision is therefore part of a
company’s process of survival, especially when they are trying to diversify into new environments.
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5.

Conclusions

The purpose of my research was to create an understanding of how HMS managed to transform
their potential ideas into innovations and to develop knowledge and understanding of the dynamics
between exploration of new ideas and exploitation of solutions.
My main conclusion is that business success in creating innovation is related to the process of
embeddedness for innovation, and its output, successful commercialization of ideas in embedded
settings that lead to innovation. The embeddedness of actors, and their interdependent activities
triggered by internal and external events, are the key findings of my research. Embedded innovation
is built on the following core aspects of organizing and managing innovation processes:
Embeddedness shapes innovation as a collective mission
Embedded innovation focuses on creating solutions together with customers and partners. This is
what HMS is doing when they are embedding their Anybus technologies and products into the
products of their customers and sometimes the customers of the customer. The embeddedness of
technologies and products create a higher level of learning and collaborative problem solving,
which is a key component of HMS’ business model. Embeddedness, thus, becomes a crucial value
proposition component of the business model, and even if some of HMS’ competitors embed their
products into their customers’ products as well, the embeddedness of HMS’ business model is
what differentiates HMS from less successful companies in their industry and why they have
become so successful. Because it is not just about embedding HMS’ products into their customers’
products but more about collective creation of innovation throughout the value chain. It is not the
technology itself that is the key, but the capacity to integrate HMS’ solutions into their customers’
technology, their customers’ products, in order to solve their headaches. Which often leads to
improving their customers’ processes. This is also what Axis have managed to do through their
partner program. A combination of the focal company’s technology, combined with technologies
from different partners, even competitors, leads to co-creation of solutions that shape higher value
than anything any single company can create alone. Not too unlike how decentralized business
units work, but in this case, these business unit different companies, who are coordinated for one
purpose: customer problem solving and value creation.
Embeddedness leads to social inclusioning and technological combinovation
Over the years, HMS have embedded themselves with their customers, suppliers, and partners, and
performed collective inclusioning on several organizational levels. Article 1, 2, 3, and 5 (see
appendix 2) explored the importance of customer, employee, supplier, and partner embeddedness.
Their findings showed how embeddedness leads to creating innovations together, for example
through combinovation. After all, HMS saw their Anybus embedded as their innovation, but when
their customers embedded HMS’ Anybus into their products, a new solution emerged. This new
solution created an even higher value and became a technological innovation from HMS’
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customers’ perspective, which they offered to their customers. When more and more actors such
as customers, partners, and even competitors, embed themselves with each other, and within their
community, then they can create even greater solutions for customers for the future. Embedded
innovation therefore leads to social inclusioning along the contemporary and shape new value
chains, resulting in technological combinovation. Combinovation is over time an integrated process
of exploring and exploiting. Exploring new ideas by creating new business situations and solving
problems for others through combination of existing solutions, and then exploiting these new
solutions through re-combination and co-creation of new solutions for the future.
However, my findings also show that as companies grow and move from exploration to focus on
exploitation, their focus shifts from collective inclusioning to increasing revenues, and their ability
to create embedded innovation decreases, despite their opposite desire. Thus, by maturing, the
management’s focus may also shift from curiosity and exploration, which drives engineers in their
work, to money making that becomes the main issue for a management focusing on securing a
long-term survival capacity for the firm. Sometimes this short-term strive for survival may have a
negative outcome on the company’s capacity to maintain the embeddedness that it needed for longterm innovation. When focus shifts from exploration to exploitation the cost for maintaining and
developing embeddedness is seen as an unnecessary cost and not as an important investment for
future innovation creation. For this reason, money making (exploitation) and finding future
opportunities (exploration) sometimes become counterbalancing, or even competing against each
other. There is a risk that short-term business logic of money making will take over long-term
technology, product, and service exploration and developing logic that is necessary for the
embeddedness with actors (customers, suppliers, etc.) in the value chain.
Thus, as stated above, innovation is a collective mission, and achieving collectiveness requires
increasing the embedded forms of collaboration that might be seen as risky operations. Embedded
innovation makes it possible to create solutions of combined technologies that collectively capture
future customer needs. And because embedded innovation focuses on customer and user needs
through the value chain, it becomes a value-driven activity. Without embeddedness HMS would
probably never have achieved what they did. Based on my research I have reasons to believe that
embeddedness is a core competence of HMS, shaped from the inception and developed over the
years. However, people come and go. Thus, new employees need to learn to explore new patterns
of embeddedness for the future. One key management aspect is to support the shaping and creation
of embeddedness, and to handle the flow of new ideas in the embedded innovation process.
Another is to see the cost for embeddedness as an investment in shaping long-term innovation.
Embeddedness drives (enables) diversification
Diversification is a central and embedded part of innovation, which helps companies grow their
existing businesses. When companies exploit their existing business domains, it gets harder and
harder to come up with new ways to fulfill customer needs. Especially when technologies, products,
as well as markets, reach maturity, and existing offerings become commodities and solutions from
yesterday. Article 4 (see appendix 2) explored the importance of diversification for innovation at
HMS, Axis and Sectra, and its findings showed that diversification can be disguised in order to
avoid some of the frictions that occur when companies try to balance between the process of
exploration and the process of exploitation. Diversification also must be performed “close to the
company’s knitting” to avoid going into hard-to-manage businesses. Therefore, without
diversification, companies cannot physically expand their business domain to create innovation
when their existing business domain no longer can offer new possibilities for exploration.
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6.

Implications

HMS have experienced the process of innovation over the years, and their focus has changes during
different time periods. That have balanced between the process of exploration and the process of
exploitation and created two radical innovations: Anybus embedded and Anybus gateways. When
my research process started, HMS was curious about what they should do to create a third radical
innovation. Following are some suggestions that HMS may consider, to make innovation happen.
First, the focus on innovation needs to be done from the perspective of how they create value
horizontally, up throughout the value chain, from customers to customers’ customers, and down
throughout the value chain from suppliers to suppliers’ suppliers, but also vertically through
embedded collaborations with national and international universities and institutions in key
technology areas. HMS needs to view innovation from their customer’s perspective and ahead of
contemporary needs. A product innovation from HMS’ perspective can be viewed as a process
innovation from their customer’s perspective. To capture and fulfill such opportunities, HMS have
to be embedded with their customers and really understand their headaches and their long-term
struggles. They have to help their customers to achieve their targeted objectives.
Second, while combinovation is a concept that HMS have used in the past during their innovation
process, it has been limited to what HMS can create for themselves or by themselves. Therefore,
my recommendation is that HMS should think about what kind of new combinovations they could
create together with other customers, partners, and even competitors, and what value they could
create together that none of them could create on their own.
HMS have for a long time focused on technology and products, while, services have been seen as
related to selling employee time based on hours of work. Thus, so far, services have been seen as
low status operations. However, as the complexity of our society increases, as new technologies
are developed and the need to be integrated with new products with new functionalities also
increases, services are starting to shape and create more values on the customers’ side than
technology and products alone. Services are a future problem that needs solving for customers and
suppliers. From this perspective HMS should also consider how to develop complementary assets
in terms of complementary services to their core technologies and products. Not by selling hours,
but by co-creating new value for customers through new combinovations between technologies,
products, and services. That might require new partnerships with new companies and people, who
can support the co-creation capacity for services at HMS. And new partnerships would also
increase HMS’ partner program and strengthen embedded innovation.
Third, as companies grow, their focus on embedded innovation and collective inclusioning may
change over time for many different reasons. My recommendation to HMS is that HMS should
take a look at their own internal processes and refocus on increasing the number of internal
embedded activities of actors inside HMS, across departments, which in time become silos. More
embeddedness is needed internally as well as externally, for intertwining the activities of HMS’
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employees with each other across departments and managerial levels, as well as with their
customers, with their partners, and even with their competitors. Competition and partnership can
therefore be seen as two sides of a dynamic innovation processes. However, through the creation
of a partner program, competitors can also turn into partners. HMS therefore needs to develop
new business models that can permit them all, customer, suppliers and competitors, to make more
money together, by creating more customer value together than what they can do on their own.
However, to do this will require shift of mindsets and the creation of new business models.
Fourth, while it is easy to say that all HMS needs to do is to increase their partner program and
create new business models for embedded innovation, designing the solutions and knowing how
to do it the right way, is the challenge. However, business model innovation relies on experimenting
with new ways of thinking, and developing new solutions, creating new models, and iteratively
testing them out in order to find a way. My research also suggests that business model innovation
is another crucial element of the embedded innovation processes. Only through interactivity,
business and technology prototyping, as well as products combinovation, can HMS shape out new
business solutions for the future. Business models are therefore a process that is highly integrated
within the embedded innovation process.
Fifth, when it comes to creating a third radical innovation for the future, my recommendation is
that HMS learn from Axis’ experience, on how to perform diversification (how they disguise
diversification and diversify “close to their knitting”). Then, HMS need to transform that strategy
into their own business context, and try to expand their business domain. After that, they will see
new market opportunities opening up for them, and that will provide them with new opportunities
for innovation. This process also requires increasing the embeddedness between HMS and their
customers, to see, to learn, and to explore how to capture new opportunities for HMS’ future.
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7.

Future research

Future research about embedded innovation could include embedded organizing of HMS as an
organization to prepare the company for embedded innovation. This dissertation focused on
“what” HMS did to create innovation, but future research could focus on “how” they should do it
in a new way considering their level of maturity, contemporary structure, level of bureaucracy, and
management style, that are all different now compared to their early days.
Future research could therefore focus on the embedded management of embedding different
technologies, products and services, as part of HMS’ embedded processes and activities, which
intertwine their innovation process with their customers, suppliers, and competitors. Such a
process would also need to focus on the embeddedness of the company’s people and on the
creation, experimentation, and implementation of new embedded business models.
How to design a product architecture that enables a high level of embeddedness among actors
(HMS, together with customers, suppliers, even competitors) in the value chain is a subject that
needs more research.
How to design service packages that are integrated with technology and products, which also create
a higher value compared to what technology and products can do on their own, is a subject that
needs more research.
How to design new business models that can enable a higher value creation for customers and
increase revenues to HMS based on integrated technology, products and service packages, is a
subject that needs more research.
Last but not least, how to increase the level of embeddedness in order to grow international
markets, with a higher level of international knowledge, experience in the dynamics of innovation,
and ability to capture new opportunities in domestic markets, which in turn can drive innovation,
is also a subject that needs more research. Such new markets could therefore be China, South
Korea, Japan, as well as Vietnam and Indonesia, countries that we can learn from, and where
embedded innovation can flourish in ways that we cannot yet imagine.
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