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Abstract

The topic of this study is the key characteristics of value creation among Finnish forerunner
companies looking to gain competitive advantage from the use of smart, connected processes,
products and services i.e. smart solutions. Smart solutions are technological tools of value creation
that are allowed through the rise of Hyperconnectivity (i.e. Hyperconnected World, Internet of
Things, Industrial Internet, Internet of Everything). For companies, technological development
allows new ways to create value, make strategic choices and innovate in their business models. To
understand these choices and the development at large, macro-level systemic approach is taken to
look at complex field of technological development and related possibilities that it offers.

Six value creation models and underlying technology stack required for successful integration of
Hyperconnectivity were identified through the study with distinctive characteristics. The value
creation models are the parts that companies adopt in their business models to deliver value to
their stakeholders — from strategic perspective value creation represents the strategic choices that
companies use to develop their business.

Besides the extensive literature review of existing knowledge, the study uses quantitative research
methods by collecting and analysing primary data (online-survey) and secondary data (existing
data on a sample). The analysis was done through descriptive statistics, the usage of distributions,
frequencies and means.

In addition to practical and theoretical contributions related to the definitions of the field, value
creation models and strategy, the thesis delivers a framework to understand the development at
large. This is useful especially in understanding the relations between megatrends, the new
environment of digitalization and Hyperconnectivity, strategy, value creation, and business
models to create a new perspective to approach the whole development — not from just companies’
perspective, but for anyone trying to understand the technological development shaping our
world.

Keywords digitalization, Hyperconnected World, Hyperconnectivity, strategy, value creation,
business models, Internet of Things, IoT, Industrial Internet, II, megatrends
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Tiivistelma

Tdman maisterintutkinnon tutkielman aihe on arvontuotannon tirkeimméat ominaisuudet
suomalaisissa edelldkavijayrityksissa, jotka hyodyntavat dlykkaitad, toisiinsa kytkettyja prosesseja,
tuotteita ja palveluita — toisin sanoen i#lykkiiti ratkaisuja liiketoimintansa osana. Alykkiit
ratkaisut ovat arvontuotannon teknologisia tapoja, jotka mahdollistaa hyperkytkeytyneisyys (ts.
Hyperkytkeytynyt Maailma, Asioiden ja Esineiden Internet, Teollinen Internet, Kaiken Internet).
Yrityksille teknologinen kehitys avaa uudenlaisia tapoja tuottaa arvoa, mahdollistaen uusia
strategisia valintoja ja mahdollisuuksia liiketoimintamalli-innovaatioihin. Naiden valintojen ja
kehityksen ymmartamiseksi kokonaisvaltaisesti, monimutkaiseen teknologiseen kehitykseen on
tutkielmassa otettu laaja-alainen systeeminen nikokulma, joka kuvaa kehitysta ja siitd avautuvia
mahdollisuuksia arvontuotannon nakokulmasta.

Tutkielman kirjallisuuskatsaus tunnistaa kuusi arvontuotannon mallia, niiden kayton
mahdollistavan teknologiapinon seki kuvailee ndiden ominaisuuksia. Arvontuotannonmallit ovat
yritysten liiketoimintamallien osia, joilla ne tuottavat arvoa sidosryhmilleen — strategisesta
nakokulmasta arvontuotannonmallit tarkoittavat tehtyja strategisia valintoja liiketoiminnan
kehittamisessa.

Kattavan kirjallisuuskatsauksen lisdksi, tutkielman osana on kvantitatiivinen tutkimus sisdltaen
priméari- (web-kysely) ja sekundiiridatan (olemassaoleva tietokanta) tutkimuksen. Tiedon
analyysi tehtiin kuvailevien tilastojen, jakaumien, ja keskiarvojen avulla.

Kehitykseen liittyvan termiston, arvontuotannonmallien ja strategiaan liittyvien kiaytannollisten ja
teoreettisten kontribuutioiden lisdksi tutkielma luo kaavakuvion, jonka avulla kehitystd voi
ymmartdd laajassa kuvassa. Tamid on erityisen hyodyllistd, jotta pystytddn ymmartamian ja
kuvaamaan megatrendien, digitalisaation luoman uuden ympaériston ja hyperkytkeytyneisyyden,
strategian, arvontuotannon, ja liiketoimintamallien vilisida suhteita. Uusi nakokulma koko
kehitykseen ei ole pelkdstdan hyodyllinen yrityksille, vaan kenelle tahansa, joka haluaa ymmartaa
paremmin teknologista kehitysta ja sen vaikutuksia maailmaan.

Avainsanat digitalisaatio, Hyperkytkeytynyt Maailma, Hyperkytkeytyneisyys, strategia,
arvontuotanto, liiketoimintamallit, Esineiden Internet, Asioiden Internet, Teollinen Internet,
megatrendit
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“What meaning does your construction have?' he asks.

'What is the aim of a city under construction unless it is a

city? Where is the plan you are following, the blueprint?’

'We will show it to you as soon as the working day is

over; we cannot interrupt our work now,' they answer.

Work stops at sunset. Darkness falls over the building
site. The sky is filled with stars.

'There is the blueprint,’ they say."

- Italo Calvino, Invisible Cities
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1. INTRODUCTION

This study aims to find out what are the key characteristics and opportunities of
value creation used by Finnish Forerunner Companies in their business models to
gain competitive advantage from their use of smart, connected processes, products
and services (i.e. smart solutions). Often referred as the Industrial Internet, Internet of
Things or Internet of Everything, these systems enable network of objects or “things” to
collect and exchange data and these objects to be controlled remotely across networks
(i.e. possibilities through the use of electronics, software, sensors, data and network
connectivity). This development creates opportunities for new kind of operations, value
creation and business models, which depend mainly on the better usage of data —
estimations range between $14 trillion to $33 trillion to be the potential value of the
whole field (Vermesan & Friess 2014, IIC 2015). For example, the connections between
things, systems and people allow new kinds of platform business models to become
commonplace; we all heard the stories of AirBnB and Uber. Yet, those two are just
commonly heard examples of a variety of new applications and value creation models in
the field, which is just about to expand across many industries — not just consumer
services, but our whole world. Essentially, smart and connected environments
reshape industry boundaries and create entirely new industries — in many
businesses forcing the fundamental question, “What business am I in?” (Porter &

Heppelmann 2014).

Changes in the business environment are driving the transformation. The clear
driving force for the next wave of digital disruption is the rapid technological
development driven by sensors, software, processors and their connections in products
and data management systems and applications (Porter & Heppelmann 2014). Other
changes in the environment include globalization and urbanization, which both can be

seen in the rise of new value creation and operations management models (Juhanko et al.



2015). At the same time, more negative trends can be found as well. Environmental
issues such as resource scarcity and climate change affect how companies have to deal
with their resource usage and emissions (Ritola et al. 2015). Simultaneously, Finnish
companies, which are the focus of the study, have been forced to adapt to low-growth
economy since the global economic downturn of 2008, making it more challenging for
the businesses to operate — in a way supporting the change to smarter use of resources. In
this rapidly changing business environment, the organizations that can implement major
structural changes to design their business models to compete differently typically turn

out to be the fastest growing companies (Casadesus-Masanell & Ricart 2010).

Historically, information and communications technology has been a major source of
wellbeing and economic growth in Finland producing up to half of the productivity gains
and forty per cent of the total production growth on national level. Yet, in the midst of
decline and transformation of Nokia and current economic situation, new ways to benefit
and use the technological know-how and skills is needed. Finland is according to many
sources one of the top leading countries in the world coming to preparedness as well
as usage of digitalization, yet many business leaders and managers don't fully
understand this possibility that is in front of them. Interesting question thus being,
how can Finnish companies create value and compete in the new environment of

digitalization? (Pohjola 2014)

Thus, this research aims to reveal what kind of key characteristics can be found in
Finnish forerunner companies looking to adjust their business models by using
smart solutions — hopefully to shed light on the best practices and opportunities in
the field in Finland from the perspective of strategy, business models and value
creation. It also aims to identify what are the driving factors that shape the business
models among the forerunner companies. In addition to this, what is also looked at is the
role of sustainable business models and innovation related to this technological

development — and how sustainability on larger point of view is a part of technological



development itself. At the same time, it is expected that not all companies in the sample
are adopting these type of characteristics in their business models, thus the study aims to
clarify how common the adoption of these solutions are, is there are a common language
that can be used when discussing them and what are the main focus areas of development

for companies looking to adopt them in the future.

The research is a part of Tekes strategic research opening called the “Naked Approach —
Nordic perspective to gadget-free hyperconnected environments” (Naked Approach
2015), and targets to support the project in its aim in speeding up and directing the
paradigm shift to smart, hyperconnected environments. The study was done as a
commission for Nordic think tank Demos Helsinki, whom the author has worked since
April 2015. Demos Helsinki is part of Naked Approach research project among five
Finnish universities (Demos Helsinki 2016). Regarding this study, the main aim is to
deepen the research especially related to the development of business environment in the
context of the larger research project. What is searched for are insights to the applications
around the latest wave of digitalization offered for large range of companies, but as more
traditionally viewed as companies operating in the field of Industrial Internet and Internet
of Things. There seems to be clear difficulties in developing business models that use
the full potential of the Internet of Things (Vermesan & Friess 2013) and according to
World Economic Forum (WEF 2015, 7), a vast majority of respondents in their Industrial
Internet survey “do not fully understand its underlying business models and long-term
implications to their industries”. Thus, there is clear need for more research on the topic,
on the best practices and ways of creating value through it to better understand the

possibilities that the current wave of digitalization offers.

On a more personal note, the motivation for the study is to discuss the new ways of value
creation through the use of technology, especially how technology can help in creating
sustainable well-being and help us to adjust to planetary boundaries — in other

words how digitalization can help us be more smart on our use resources.



Technology plays a significant role in shaping of our world, and also holds a promise of
more efficient, transparent and hopefully more sustainable society (Linturi 2015).
Information and communications technology can even be labelled as being the electricity
of our time, raising the productivity and efficiency in operations among different parts of
the society to a whole new, unseen level (Pohjola 2014). Smart, connected processes,
products and services offer a possible way to more sustainable future for society at large
— something that is quite timely topic considering for example what were the goals of the
Paris conference on climate change as well as being something that should be pursued on

authors’ personal opinion.

1.1. Research Problem and Questions
The defined research problem is “what are the key characteristics of value creation in
Finnish forerunner companies looking to adjust their business models by using
smart, connected processes, products and services?” What are searched for are the
most common ways, characteristics and key choices how companies integrate smart
solutions (i.e. electronics, software, sensors, data and network connectivity) to their

business models.

Due to novelty of possibilities in this sector that are arising from the rapid technological
development, few knowledge gaps can be found that need to addressed before answering
the actual research problem. First, result of the novelty is that there are no widely
accepted definitions of terms and boundaries for them — companies do not seem to have a
common language when discussing this development at large and neither does anyone
else. Second, little research has been done related to the integration of different
applications of the field in the business models and how they create value, especially in
the Finnish context. Third, based on the background studies it is expected that not all
companies in are adopting these type of characteristics in their business models, thus the
study will also shed light on how common the adoption of these systems are, and what

are the main focus areas for companies looking to adopt them in the future.



To fill these knowledge gaps, the following research questions arise:
1. What are the most often used terms and definitions related to the
development?
2. Are there any identified and existing models of value creation? How these
include sustainable business model characteristics?
3. What are the characteristics of value creation in Finnish forerunner
companies looking to adjust their business models by using smart, connected

processes, products and services?

The first research question defines the current state of the field and how it is understood
at the moment. This will mainly be done by literature research, but companies are also
asked about what terms do they use in their daily operations. The second research
question looks into what identified and existing models of value creation can be found
that are based on the use of smart solutions — identification done through reviewing
different studies done on the topic as well as researching further with the empirical part
of the study. The last question looks into the current strategy and applications of Finnish
forerunner companies, how value is created through different ways to apply the new
technological tools to business models and what part of business development their
strategy focuses on. The last question will be answered through the empirical data

collected and relating it to the analysis of the existing knowledge.

1.2. Context and Scope of the Study

The study is focused on what are the drivers, trends, development paths, concrete
ways and key characteristics of value creation at the present moment among the
Finnish forerunner companies. Importance of understanding the present to be able to
act in the future is the reasoning behind this approach. Yet, this approach clearly has
limitations that are only partly overcome by the fact that the larger trends and drivers are

most likely going to be similar in the near future at least. Considering the rapid pace of



change in our world — especially technological change — it has to be admitted that this
type of approach has its limitations in how long it can be relevant. Technologies around
the internet and data are changing at such a pace that we do not know what and how fast
will things change in just a few years. At the same time, we are not sure what kind of
development path the society is taking at large in the future as these factors also have a

strong impact in the direction of the development.

The theoretical scope of the study is wide, with its main focus on state-of-art literature on
digitalization including Internet of Things, Industrial Internet, Internet of Everything and
related concepts. Other main areas of research to existing knowledge include strategy,
business models and sustainable business model —concepts. How these interact with each
other is then looked upon to discuss what do we know about business and value creation
models related to the current phase of digitalization, especially from the perspective of
companies. The study of existing knowledge lead to the framework that is something
that the study heavily relies on and must be understood to understand the study at

all.

Research will be interesting for and directed to anyone whom is working with
strategy and business model development currently with interest in the
opportunities that digitalization allows. Thus, the main audience for the study are
those, who are directly involved in the strategic decision-making of their company. In
general, for those whom seek better understanding of how digitalization is shaping the
world at the current moment, the research should provide additional information and
frameworks to better grasp the wide field and its implications, not only for businesses in

Finland, but globally as well.

The scope of the study is defined with its limitations in-depth in the last chapter of the
thesis. However, some clear boundaries about the scope are in order to be discussed right
here. First, as defined, the research is, despite the global nature of technological
development, focused in its empirical part on Finnish forerunner companies. The

investigation is limited to a certain group of companies and is thus only representative a



small portion of the forerunners locally — and it unfortunately can not be used to draw
large conclusions about the state of Finnish companies in general related to the
development. However, the study sheds light on some of the best practices and key
characteristics of value creation. In addition to this, there are some exclusions made
throughout the study as the field itself is vast and developing faster than any research can
really stay in pace with. Thus, more of a macro-level approach is adopted throughout the
study. Rather than sticking with minor details, macro-level phenomena are identified and
studied, both in case of the new environment as well as the value creation characteristics
themselves. This results to that many aspects of the development and its relation to
different concepts are scratched from the surface rather quickly, which naturally leaves

more in-depth analysis to be done in further studies.

1.3. Structure of the Thesis

The structure of the thesis is roughly the following: the thesis is divided into five chapters
—introduction, existing knowledge, methodology, empirical findings and analysis, and
lastly conclusions. Each chapter has different amount of sections under them, which will
be introduced in the beginning of each respective chapter. In the first chapter
“Introduction”, the topic is introduced with the research questions, research gap, context,
scope and structure of the study described. The second chapter “Existing Knowledge”
consist of the literature review and the synthesis made based on that. The third chapter
“Methodology” discusses the research method used as well as data collection and
analysis procedures. The fourth chapter “Empirical Findings and Analysis” combines the
methodology, data representation, analysis and discussion related to the chapters two and
three. The last, fifth chapter “Conclusions”, describes the results of the study as well as
discusses what kind of new research paths this study could open in addition to discussing

the validity, reliability and limitations of the research.

Each section in all chapters have some parts of the text that are bolded. This is to
help the reader to pay extra attention to the most important definitions, terms,

descriptions and thoughts regarding the section. These are made after the writing of



the thesis to single out the most interesting and informative bits, to help the reader grasp

and understand the most important parts from each section.

1.4. Definitions

Even if most of the definitions and the reasoning for the use of them in the way they are
used in this research is provided in the coming sections, to help the reader, few key terms

are defined here. These can provide help in understanding the study and its context.

Digitalization = Overall term to describe the technological development spawning the
past decades. Allows the use of more advanced technological tools and information
technology to create efficiencies and new ways to create value in the society.
Hyperconnected World = The word to describe increasing digital interconnection of
people and things, anytime, anywhere. Defined by Hyperconnectivity.
Hyperconnectivity = Internet of networks, people, things, machines, and computers
enabling intelligent operations using advanced data analytics for transformational
outcomes, to redefine the landscape for individuals and organizations alike. Brings
together many different terms and definitions from different perspectives to define the
current wave of digitalisation in the society i.e. Internet of Everything, Internet of Things,
Industrial Internet and so on.

Smart solutions = Smart, connected processes, products and services allowed by the use
Hyperconnectivity and related technologies. Means the possibilities that are offered by
technological development such as electronics, software, sensors, data and network
connectivity.

Strategy = The plan that combines organizations goals, policies and actions in a cohesive
whole and through its formulation it helps organizations to direct, allocate, position,
anticipate and marshal operations towards the strategic goals of the organization
Business Model = The logic of the firm, the way it operates and how it creates value for
its stakeholders. Made of two elements: strategic choices and consequences of these

choices. Consist usually of many value creation models.



Value Creation Model = The parts of business model, the actions that increase the worth
of goods and services to create value for the firm’s stakeholders. Firms can use many

sources to create value.



2. EXISTING KNOWLEDGE

The literature review of this research includes four sections. In the first section 2.1, the
current phase of digitalization, its background, driving trends and related concepts,
definitions and terms are discussed in depth. The second section of the literature review
2.2 includes basic strategy and business model definitions, their characteristics, how
value is created, what is a “sustainable business model” and how the different concepts
are used in this research to understand the value creation of businesses as strategic
choices through virtuous cycles. In the third section of the literature review 2.3, these two
research areas are then combined, when we look into ways how value is created through
the use of smart solutions as well as how these relate to the business model development
and strategic choices of companies. The last section 2.4 of the literature review is a short
synthesis of previous three parts — drawing a picture of what and how this development

looks at large, how its different parts interact and relate with each other.

2.1. The Current Phase of Digitalization

The digitalization of society is connected with wide range of somewhat undefined terms
and definitions — thus there is a clear need to clarify the topics and definitions before
going deeper into the research. As a phenomenon, digitalization in terms of the use of
more sophisticated electronics, software, sensors, data usage and networks connecting
with each other is a novel development area. Due this, many different organizations and
actors have tried to define the field and come up with their own terms to explain it. To
understand what the study is about, to form the backbone for it, these terms are discussed
in this section. But first, a quick look in to history is in order to understand where the

development is coming from and where the development is heading into.

2.1.1. Third Wave of Disruption in IT
As described by Porter and Heppelmann (2014), information technology has radically

reshaped business environment twice in the past 50 years — and now we are well on our

way to the third transformation. Before 1960’s and modern information technology,
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products were mechanical and value chain was based on manual paper processes and
verbal communications. During the 1960’s and 1970’s, the first wave of IT automated
individual parts of the value chain, leading to rapid productivity increases due to data and
analysis that was now able to develop each individual activity on its own. Standardization
of processes across companies was the result of this — raising a dilemma for organizations
how to have distinctive strategies and to get operational benefits with significant

difference from competitors.

The second wave came with the rise of Internet, with inexpensive connectivity making it
possible to coordinate and integrate among individual activities. It led to productive gains
and growth in the whole economy, transforming the value chain the second time. Yet,
both the first and second wave of IT left the products and services largely unaffected.

(Porter & Heppelmann 2014)

Now, at the third wave of IT disruption, IT is moving in to the products itself. Porter and
Heppelmann (2014) describe the third wave as the new forms of productivity gains,
improvements in product performance and functionality that are driven by sensors,
software, processors and their connections in products and data management
systems and applications. In addition to improved products, the value chain will go
through another disruption, where product design, marketing, manufacturing, after-sale
service, data analytics and security will drive value chain based productivity
improvements. Some suggestions say that the third wave of IT changes everything, and
as with the Internet itself, the third wave represents yet another leap in development that
will go through whole society. World Economic Forum (WEForum 2015) describes this
development as the Hyperconnected World, “the increasing digital interconnection of
people — and things — anytime and anywhere”. This new level of connectivity will
affect the whole society at different levels. For companies, understanding this change is

more important than ever — if they want to exist in the future. (Porter & Heppelmann

2014)
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2.1.2. Megatrends as Drivers of Change
Changes in the business environment are driving the transformation. Five megatrends
shaping the world economy — and our lives — are introduced in this section. The base
of the study draws its knowledge on the work of think tank Demos Helsinki and the ten
years of research related to the trends that shape our world, so little actual research has
been done in the subject of megatrends on this study per se. As a more of an
introductions and to understand the big picture, the society’s development at large,
it is important to be aware of the trends that direct the development to form the
base for the study. These five megatrends and their effects are introduced below —

especially from companies’ point of view.

The clear driving force, the megatrend behind the next wave of digital disruption is the
rapid technological development driven by sensors, software, processors and their
connections in products and data management systems and applications (Porter &
Heppelmann 2014). This can simply be referred as digitalization (e.g. Ritola et al. 2015)
or as discussed in the last section, the third wave of disruption in IT (Porter &
Heppelmann 2014). Digitalization in general is used to describe the technological
development and how information technology can create efficiencies and new ways to
create value in the society. Companies need to understand the possibilities that arise from
being able to develop digital products and services to create efficiencies in their value
chain — a development that for example many Finnish companies have not realized to
integrate in to their strategy (Ailisto et al. 2015). Rapid technological development and
how it affects companies trying to benefit from it is the focus of the research, but there
are other trends that are affecting the companies, shaping their competitive environment,
their business models and possibilities for value creation simultaneously with the

technological development.

Besides digitalization, companies have to deal with the globalization and its effects.
Global economy is one the major megatrends affecting companies currently.
Globalisation of economy can especially be seen in the rise of new value creation and

operations management models (Juhanko et al. 2015, Ritola et al. 2015). When looking at
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the context of this research as in Finland and Finnish companies, the clear result of global
economy is that Finnish companies have been forced to adapt to low-growth economy
since the global economic downturn of 2008, making it more challenging for the
businesses to operate. This in a way supports the change for companies not to aim only
for Finnish markets, but also looking opportunities abroad as well as be more efficient in
operations. In the new, up-and-coming markets, actors are also not tied to physical
location as they have been throughout the history, but rather the global economy offers a
way to supply and act globally — offering the possibilities for looking growth abroad
rather than just looking it at their home-market in Finland (Ailisto et al. 2015)

From companies’ perspective, one notable development path that is happening is the
increased interdependency resulting from digitalization and global economy, which will
shape our social, political and economical environment (Sitra 2015). Companies have to
be more aware of their global competition, networks and often act in global markets in
collaboration with other global companies and competitive environments. The further on
the technological development the companies adopt in their own systems, the more their
business model will be relying on dynami