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Abstract

The objective of this studyis to better understandhe loT businesslandscape an
opportunities. One intention is to identify the needs of companie3 iand how the}
capture value.rfother intention is to identify partners and competitors and how com
help each other create value in the 10T ecosystem.

The conceptuaframework was based walue propositions, value creation and captu
well as Business Modeingration according ®ronroos, Vargo & Luscknderson et a
and Osterwalder, respectively

The studywas carried out using inductiyealitativemethods. Data were gathereith
qualitative research basedrmputs from five 10T case companies as well as field obse
data from various workshops and seminars.

The findings suggestétat achange of mindseé$ requiredthat data managemers very|
important in loTthatthere is a lack of willingnessirivest in 0T andthat there may be
lack ¢ knowledge and skibenongstaff.The findings also indicated thatoT value can b
captured not just during sales fimotre importantlaftersalesandthat thiscan be done wit
many nontraditional métods. In addition, hereis not one dominant business model in
Furthermore, th&U holds an important role in shaping the future of loT.

In conclusionthis research opens up a better understanding of the 10T business opp
and landscape through thefferent wayghat value can be created and captumebbT.

Knowing how to create value in 10T and wigenapture it gives companas opportunity
to provide bettevalue propositicsto their customers.
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Terminology

ARPANET Advanced ResearPnojects Agency Network

B2B
B2B2C
B2C
B2G2C
BM

BTLE
CAGR

CTO
CVP
EU
GDP
ICT

Internet

loT
ITU
M2M
R&D
RFID
SME
WSN

Business to Business

Business to Business to Customer

Business to Customer

Business to Government to Customer

Business model describes the rationale of how an organization creates, deliver
and captures value

Bluetooth Low Energy

Compound Annual Growth Ratés a business and invegtapecific term for

the geometric progression ratio that provides a constant rate of return over the
time period

ChiefTechnology (ofechnicalDfficer

Customer Value Proposition

European Union

Gross Domestic Product

Information and Cmmunications Technology

A global computer network providing a variety of informatiooa@anchunia-

tion facilities, consisting of interconnectetivorks using standardizedeo
munication protocols

Internetof Things

Internationallelecommunication Union

Machine to Machine

Research & Development

RadieFrequencydentification

Small and Midsize Enterprises

Wireless Sensor Network is a wireless network consisting of spatially distribute
autonomous devices ussansors to monitor physical or environmentalicond

tions



1 Introduction

This study wamspired bythe new technologinternet ofThings or IoT for short,and the
challenges of iBusinesModds (BMs) IoT refers to the concept of connected devices: ev
ryday mundane devices (e.g. streetlamgs friges, microwave handheld devices, and
thermostad) that areequippedvith sensorsactuatorsynique identificatieand communa:

tion moduleghat makethem smart and allow them to be connectemromuncationng-

works. Smart dvicesantransmit and receive data; hence, some can be controlled remotely
For example a person ctatl the oven to warm up befosee comes home from work
throughan app in hemobile phoneThe attractiveness of opportunitieis emerging tee

nology brings and the untapped market it holds is immensely interesting to allr&nds of
searches and busines$ésny already pursue tharket or are venturing into it quickly. This
means they need to seek new opportunities or dhairgeusiness concepts. As Osterwalder
(2010would put itaBMthatmakes ens e i n t oday 0 s ldfaghignedron me
even obsolete tomorrow. We al/l have to i |
and hav it might evolveHowever, his study is more about generating new inskgtasing

0 n ewnsbusiness model as wekkastomer understandiretherthangeneratingewBMs
Furthermore, thisesearcliocuses otthe core of any business modristomer® n.dled s
study isdone br a global company that has existed for deCHukeeompany is venturing

into a new business area that has not been traditiontlgartfolio. For this reason, the
study seeks to understand the best approach for the company to ungstsiiandT and

capture it in order to expand thairsinesi the area.

1.1 SponsorCompany Background

This studyis sponsored by globalInformation and Communications Technold@yT )
company thais providing equipment, software and services to mobile and fixed nptwork o
erators all over the globe. The company wishes to remain anoagththusrefore will be
calledCompany Xfrom now on In the rapidly changing environment of communication

technobgy, it is the company's vision to be the primerdnanall communicating world.

Company X was founded in the late 19th century, and it has seen stock market crashes, w
wars, and rapidly changing markets and technology. Throughattes dégsompany has
transitionedrom traditional telegraptio mobile telephony and onwaafaster mobile data

networksNowadays the companfifers cloud solutions and technology ématbles mobile



operators to deliveonsistently high performance voicedatd coverage and capacityén
broadest range of enterprise buildings and public v€larepany X employs over 100k

peopleworldwide.

Company X is makirthe Networked Society a reality where anything that can benefit from
being connected is conrestt This study focuses on a part of that business area, mainly th
loT. The company sees tlexipansion beyond the traditional telecom sphere as a natural patf
for the future seeing that they already supply to half of the world's opertarse thaot
venture into new opportunities in the digital services rnsyisstudyaims tosupport
Company X in identifying values for the target customers of l@fious market segments

The target segments of the company have traditionally beerbillbeoperators and in some

partenterprises and public sectors.

Background of the $udy

Company X has a research organization in Finland, which is involved in many national &
international developmeptojectsEU funded projectsas well as technologily innovative
projects witlcompaies in vertical industrietartups,SMEs ad wniversities. The research
and develament group is algmaricipating inan IoT program which is a TeKeaded po-
ject.Tekes is a Finnish funding agency for innovafios program focuses on four things:
establishing a competitive 10T ecosysteeating |0T business enabilerspr ovi ng Fi
global IoT visibility and mpacting IoT technology evolution and standardization
(www.digile ji The study was initiate@dthin the project related toT ecosystenThe pio-

gram hagollaboratioa both nationallyand internationally order to define the 10T ecasy

tem and its plays.The study gaedinternational perspectstaroughvariousviewpoints of
foreignpartnes during seminaend conferenc@ he research activities for this study were
performed during the period March 2013 to October 2013; exploratory research was dol

datawas gatherdtirough interviews arftbm several workshopsd meetings.

1.2 ResearchProblem, Goals and Objectives

Thisstudy is motivated by the fact that 10T is a rising concept, but not yet widely understoc
by the publicCombined with thetrongly technical focus of Company X, there could be
more focus on a business mindset sinasothganyis predominated by technical personnel.
Consequentlyhe understanding of theusiness modeind value to customers is verg-fra



mented Beingfaced with the challengesl@f, there appears to be a clear need for a better

undestanding othe IoTbusiness model as welitagomain

The initial researchssueof this studywas derived from discussions végiperts andhe
country manager of Companywo is also regmsible for the vertical marksles. His
main concerns regang IoT wereabout thefuture outlook of business. It is unclear which
market segment to enter and how the comphaoyldpositionitself h the marketo be
competitivein 10T. How it canexpand itcurrent services or produttsvards 10T fieldl
essentiallyook theseideasand combined themwith the general concerns of experts in the
loT field with whoml haddiscussiongluring the various workshog$her concernsvere
regarding deployment stratedies;cost of 0T services and its effectbariness andon-
sumersd meaningbasicallywho shouldeventuallypay for the new serviceandwha the
ecosystem mighook likefor particular segmenfbhe research problems are therefere d
fined based on these inputs and casub@narizedhto two parts: the business opportunity

and the business landscape.

Thesdollowingare theéwo main objectiveandtheirsupportingsubquestions:
1. To betterunderstandheloT business opportunitifough value propositions
a. Whatare the needs dfifferentcompanies pertaining to I@r its poducts
and services?

b. How can companiespture the value in the le€osystem?

2. To betterunderstand what the business landscape looks like for 10T at the moment
a. Who are the partners and who are the competitors?
b. Whatbusinesses difeere in the IoT ecosystem?

c. How can the different companies within the 0T ecosystem help each othel

create value?

The international context of the research comes fromotisortium partners arend-
markng of international compani@gived for bothobjective. This study is relevant in that
sense thatlthough I0T is emerging and is slowlyece p i n g ilives- bengechanges e 6
the way thelive and think there is no majanarketpull. This meansustomersre notyet
demandindor the technologyThis studythereforeaims toshed some light otlhe value

propositions for loT.



Scope ofthe Sudy

Company X is a local branch of a global comgaeyresearch problem is specificallysinve
tigated for the local companyhichcommissioned the thedieverthelesshé current study
makes use afecondary dafoduced byhe global copany As such, theesultsand fird-
ings presented in this study may be beneficial tdbo#imetesof Company Xas well

The customesegmentshat the study looks into amet limited to Company X. When keo

ing intoneeds and value proposition of Itie study will explore allistomer segmenin

the loT marketThis is due to two thys: 1. Company X is B2B focused, whdodass
B2B2C or BG2C focused. Therefoie order to understand the wldusiness value chain,
there isalso a need to understand the-@mtomers, which can be in any segment. 2. In order
to open up possibilities and think-ofthe-box, 10T in generas investigatedot just 10T

possibilities inside one segment.

Thisstudy will explain and defilod, its economic prospects ahdreasonsvhy Company

X is motivaed topursie this technologyl he thesis withot be discussingny technicallyef
lated challenges iT e.g. wireless protocols, infrastructure Hetewever, the business tela
ed challenges will be discussHuis study will also compare how 10T is seen in Finland ve

sus other countries.

1.3 Economic Context of loT

Thissectiorbriefly introduces the pattial impact of 10T for business and consequeaity

fies why companiemedto understand lobusinessManycompanies sesn opportunity in

IoT. According to DeloitteloT has the potential to offer business value that goes beyond
operational costavings. Providers in the IoT ecosystem have a largely unexplorediopportur
ty to develop compelling 10T solutiptigat might transform the businesséxplomg how

the ability to collect armhalyselisparate data, in reé@he and across tim€hese dexqp-

ments will play out within and across enterprises, offering opportunities for sustained val
creation and even disruption for those who can imagine possibilities beyond the incremen
(Deloitte 2014 One opportunity that 10T clearly enabgemisellaneousneasurementsu

ing different sensors. In tythis will produce&xtremely large data sets that may be analysed
computationally to reveal patterns, trends, and associations, especially relating & human
haviour and interactionshis is known @ Big DataThe emerging of Big Data entails the
facilitation of it, which means the collecting, retrieval and accéstatg remotely. Cloud



computing system emerges for this purpose. It means that data is stored in servers but is
nected to the Inteet so that it is accessible by dvated tools and applicatioNsw BMs
transposeimprovng business processes and reduosts in theasulting information e

work. Siemens transfogbig data into smart data and subsequeptityisegheir products.

OWe can now recognise the value withidin o
chael May, head of technology field businesgiema@nd monitoring at SiemégB8g&mens
2014).Some companies are forecasting the potential of 10T addt®iGartner an infor-

mation technology research and advisory congasythat by 2020 the 10T will have grown

to over 26 billion units; IDGhelnternational Data Corporatigputs it close to 30 billion,

with an industry value of around $8.9 tnijland Cisco reckons 50 billion by 2050, with a
value of $14.4 trillion by 2028ext big thin@2014)

According to the 10T index repamt 2013 byrhe Economist Intelligence Unit

- Threequarters of companies (75%) are either actively exploring threalcdady s+
ing it
- The majority opinion (61%) among senior executives is that companies skw to int
grate the 10T into their business will fall behind the competition
- Three years from now, almost all senior executives (96%) expect their business to
using the 10T in some respect
However, Wile 10T is currently the big idea, there is still very little knowledge as to where th
technology leads. Is it just a technology hype, or is there real value beingafeiated?
just hype in an isolated isthy, but everyone is looking for new opportunities to enter the
IoT ecosystemhealthcardyuilding and homenfrastructure, retalransportto mention a
few. According to STL Partnensho specialises in business model innovation in tee Tel
comsMediaTechnology sectothere is definitely a need for improving economics wf deli
ery, and increasing technical capabilities is forcing companies to think about innovation
IoT. Let us see the economic rationalébedffastest progressing areath@Northh American
market(STL Partnersin US healthcatéereis an urgent need to be more effigiaatnow it
is bankrupting the economy by spendiig oft he countryds GRP on
counts for 47% ofthewol d6s t ot al hhera ikatwidespreae innsvatemid i n
the automotive industrgiriven bycar make&lesperataeedfor new sources of differeai
tion and revenues (from-life servicing) in heavyindustries, it estimated that a 1%6 i
provement in productivity equals a3P impovement in profitabilify there is clean-

centives in what GE&eneral Electric€@EO Jeffrey Immelt calls thedustrial nternet too.



Other exampleare clothing/wearatddge.g.Google Glass)connected medind tracking
items. With new opportunitiesme new challenges. Td@portunities that Telecom and ICT
companiedike Company Xsee ar@n theimpactof 0T value chainwhich has emphasis on

all levelgertaining to their business aresdtware, data and applicatidfa instancef i
there & hardware suppliers, thesdound tobe hardware integrators, and network access
application middle software, applications supplier,Fetcall levelsbusiness opportunities
are createdrigure 1 shows an illustrated example of a value chainaimrezementioned
sectors can be seen in sequential otddemonstrates that more and more players will
emerge to address the loT market in every level of buswheds will naturally increase

competition.

New hardware supplier

emerges
N

Hardware >\Hudwau N\ Network N\ Middle n‘\[\ppliu(io>\ System \\ Semce>\ User >

Access Software Supplier Integration Supplier

Figurel. The impact of IoT on future market value cf@gurce: STL Partners)

The idea of 10T is to enable connection without much human interventicdhgeeidre
connectivity iseen asne important aspeict orderfor 10T to work. The potential for 10T is
therefore seen as very highwioelessetwork provideras well

Increase moderatelya

Decrease moderately

Decrease substantially 0%

Stay the same 0%

0% 10% 20% 30% 40% 50% 60% 70%

Figure2. Expected etwok traffic for connected devicéSource: Beecham Research)

Beecham Researetechnology market research, analysis and consultingidimmsurvey
on loT and one of the questions asked to market players was to what extent they expected

level of network traffic to/frontheir connected devices and products to change during the



next 5 yeardrigure2 shows that virtually all respondents expected this network traffic to
increaseThisreflects the expectation of a huge increase in the amdatdpredictedo be

generated by connected devices

1.4 Structure of this Study

This first part outlinethe studyafterwhich the actual theories behind customer value, value
creation, vake capture and lo@re introduced. Theretyrchapter 2 reviews aadalyes
relevant literare for each topic separatélythe end of chapter 2, the conceptual framework

is drawn to show the relationships of the key concepts from the literature review to tt

research questions.

Chapter 3 clarifies the research nuglogy. It explains the choice of exploratory study as a
research approach and describes the methods, strategy, techniques and procedures
Furthermore, the data collection and data analysis mathadtified.

Chapter 4 presents the researchifgelderived from the interviews and the observations
according to the methodology described previously. First the findings froertienistare
presented and anadgz towards the research objectiveesd then findings from the
observations are presehsad explored further.

After the findings are discussed, chapter 5 gives recommendations and suggests pos
actions for implenmtation. Chapter 6 concludes tliesis includng further research
suggestions based on the stiidglsopresents thesaessment of the business vafuie

study.



2 Literature Review

The intial 0T theories for thistudy andts investigationvere derived fror@ompany Xthe

loT consortium and the Internet. There are not so mastingxheories that cover a holistic
viewof 10T, and those that do exist are basically sourcing back to one another. 106 concep
and technolagsarecurrently developing in a very fast pace. What remains the same in a
levels company and researih the fact that none has yet come ip an ideal business
model Thissuggests that there are yet many open factors and obstaetEsomeTheo-

ries suggest that the readiness for loT differs greatly in different geographics|\wuation

also links to the different needs of the coess.

In this chapter of literature review we discussiéinketing aspecsd the central position of

the customersn the business model. In order to aim to understand the opportunities and
challenges of an 10T business, we will start by lookindpent@lue that 10T firms offer the
customersWe will consider concepts such as customer value, value propesitgoora-

tion and valueapture

2.1 Significance ofCustomerValue and Value Creation

The importance of customer value has becomeahwi®us in the past decades in research
as well as in practice. The definition of marketing has been revised to include more intang
reources- for instance the concept customer valyeocreating value and relationships
There havéeen importantidcussiosin the literature abouhe emerging service dominant
logicand the shift in perspectivies marketing (Vargo & Lusch 2004t is observed that
thereare two sides to value creatitwe value fothe customer and financial value for the
firm. These two perspectives for creating
goal is to bring itself financial value through engaging the customer. (Grénroos 2011.) In t
thesis we will only consider traue created for the customer, the. customer valugene-

ated by a company's product or service as perceived by therctestdfil their goals and

desires.

What customers perceive as value varies a lot from each other. For one this cawn-be cost
ings or getting low prices, famother it is what they get in return for what they give. One
efficient way of defining customer value is through the attributes of the offering. In-that co

text the attributes are consequences of the usage of an offering in reality. The consequel



canbe perceived positively, i.e. benefits (gain) or negatively, i.e. the sacrifices (monetan
non-monetary costs or pain) to the customer of obtaining the benefits. This is to ssy that ct
tomer value is created once the customer perceives theigggneater than the pai@n

the other hand, creating value not only encompasses customer value but &sooprovid
petitive advantage, which is reflected irf ther val@e sproposition. Understhang the way

the customersonsiderandappreciata servicer product is crucial to achieving competitive
advantageThere are different dimensions in customer perceived value that play a mle in ide
tifying value propositionBropositions can reflect on the following dimensions: economic
(reduced price, efficiey), functional (focused on solutions), emotional (customer experience
interaction based, customer participation) and symbolic value (brand awareness, histc
(Rintamaki & Kuusela 2007.)

In the past twalecades, markets have redefined the basis céttvamdvantage and shif

ed from structural characteristics such as market power and economies of scale sewards c
bilities Thisenable businesses to be sustainable by considdefittgring superior value to
their customers(Rintamaki & Kuusela 2D0Gronroos 201) The three ways which Améde

son et al. (2006) define customer value propositions comprises not only value propositic
based on benefits but also more dimensions that aim at competitive advantage such as pt
of parity and points of défence from the competitive offerings. Points of parity are elements
with the same performance or functionality as those of the next best altermispeints

of difference are el ements that maktet he

next best alternative.

Co-creating Value

Vargo & Lusch (2004) introduced a change in perspective on how customer value is regar
and stated that service is the fundamental basisi@f The goodsentered view has gone

out of fashiorand cannot keep a company sustainable as competition becomes more inten
The revised approach to marketing considers a smmieeed view. The differentiating
point between the two views where value is concernedtietpabdscentered perspective
does not involve consumers during production. On the other hand, when talkingrabout se
vices, the goal is to recognize thatonsumer is always amoducer so companies strive

to increase consumer involvement in order for the offering to betterdither needs. ISe
vicecentered thinking points to opportunities for expanding the market by assistiag the cu
tomer in the process of adapting the offering to their needs and create value. Valere is not

10



termined at the end of the process only but desregy step of it. Consequently, company
resources must have certain competence to make this happen. They need to be develope
order to apply the relevant knowledge and skills to provide the desired benefit tarthe custo
er. This also implies that thdueais uniquely determined by the customer. Hence value is
created by the user and there cannot be value without the customer incorporating@the com
ny offering into his or her life. Value is said to be recognized or emerge when the custon
experiencethe service, or us¢he products, also known as vaitdase. (Vargo & Lusch
2004, Gronroo2011, Gronroos and Voima 2013&rdnroos (2011) additionally argues-ho
ever, that not all parts of vaineuse are part of value creation for the customer. He state
that the two perspectives contradict each other because value for customers is either creat
the customer ds s p-in-ese, er by both théhpeovidesaad the aisaninv a |
alkencompassing valaeeating proces8dding another agctto this, there is also the point
afterthe value creation process and before the-imalise. At this junction, the customer
sees the expected value. This is essentially the swaying poiht he@tt st o mer s 0o
to pay depends on what they seshge After that, once the customer buys the goods, their
experience with the purchased goods accumulates, which is threusallégure 3illus-

trates this process and differences of perspectives.

Providersphere
L L L |
Design Development  Manufacturing  Delivery

A f

e Expected Valuén-use

Customer:sphere

Usage

Value creation

process Creation and

| accumulation of
[ - “.  valuein-use

Figure3. Value creation as-aticompassing process or as Mahluse

(Source: Gronroos 2011)

The chages in society artde market altethe role of the consumer. More than before co
sumers are able to access information on what they are buying; globalization takes compet
on a different level when consumers can chioosea range of prices and functionality
across geographic borders; networking allows indivaddat®mpanies alike to share ideas
and feelings about products and servidesse various reasons entail on companies a more

11



out-of-the-box thinking and a&enewed perspective on creating value. Companies now seek f

interact with customers more and at an earlier stage indieléfef the offering. This inte

action is referred to as-creation of value. Consumers want to have more influence on every

part of the business system. (Prahalad and Ramaswamy 2004.)-dfeht®racan beed

fined as personalized interactions that are meaningful and sensitive to a specific custor

Gronroos (2008) also stated thdirm without interaction withs customes, can only po-

vide value propositiongiowevert gets opportunities to actively and directly participate in

value fulfillment for its customers through valdereation(Prahalad andamaswamy 2004,
Gronroos 2008.)

Value Creation and @pturein l1oT

TheloT market requires a change in minds@e than beforeshen thinkingabout captu

ing valueloT companiedike Xivelyand ThingWonbdieve in increasing revenue streams

through value capturéhey also see the changeBNhdue to the shift in value creatidhe

nature of loT presents challenges to customers particularly aft@tigh@roduct sales.

These could include data storage, security, connectivigl@icin Figure 4 is a table that

shows the differencestime traditional mindset and the 10T mindset when it comes to value

creation and captymghich is an important aspect to understand in order to revise or generat:

newBM and pursubusinesspportunities in 10T.

TRADITIOMAL PRODLUCT MINDSET

IMTERMET OF THINGS MINDSET

Customer Solve for existing needs Address real-time and
needs and lifestyle in a reactive emergent needs
manner in a predictive manner
Offering Stand alone product Product refreshes through
that becomes obsolete over-the-air updates and
over time has synergy value
Role Single point data is Information convergence creates
of data used for future product the experience for current
requirements products and enables services
VALUE Path Sell the next product Enable recurring revenue
CAPTURE to profit ar device
Control Potentially includes Adds personalization and
points commodity advantages, context; network effects
IP ownership, & brand between products
Capability Leverage core Understand how other

development

competencies, existing
resources & processes

ecosystem partners
make money

Figured4. Mindsé change when creating and capturing value in 10T (Source: HBR.com)
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The center of any business model is value créldtisrmeans performing activities that add
value to the company's products oriserve s t her eby willirgpessrtopayg c
Products irthe loT world donot correspondo the traditional market pattern of identifying
needs and supplying waligineered solutions. The experience of customer value in 10T car
really be followed throughout its life cycle due to the ability tqtoalikcts in use aneé-r

spond to customer behavior. So value creation here continues after the initial sales. Effec
forecasting and optimization of processes can be done thanks to connected devaes. Con
nies are very attracted to the generatioacafing revenues. These are new possible themes
for IoT value creation. To satisfy customer needs in IoT means forecastingg ckdh
management and preventive maintenditerings are integrateddahavesynergy value.

The role of data becomes more relevant as information is converged to enable more servi
(SmartDesign 2014

2.2 What is Internet of Things?

Internetof Things or 10T for short,is not a new concepkheterm itself was first coined by
Kevin Ashton in 1998RFID Journgl In 2005the International Telecommunication Union
(ITU) envisioned the new dimension of connectivity fora@jfimes anyplace connectivity
(on the move and with any gadémtlanyondo havingconnectivity fomanything (human to
thing, thing to thing) (ITU 20P3n the past yearshen observing the reactions of different
industries, it seems that the whole idea of 0T has notjbiéerealistic to them, which lead
them to believe that it is a mere hype. KHewé€lU and some small businesses that have
managed to introduce sensors to different equipmewtthe emerging 10T as something
evolving from the combination of visions and technology advancements as wakxs the
evolution of InternefThe wholedea of 10T is théigh impact it has on users and thegr ev
rydaylife as well as behavi®his is also the reason why IoT products and services seek socie
or buyeracceptanc& he effects of [® will be visibldor the private usen all aspects of

ther lives at work, at home and sociglitzori et al. 201D

0T is defined differently byifférent research communities which lead retué@vereal
difficulty graspinthe meaning of loT. Additionally, it is not easy to get a big picture of loT
because different standardization bodies, industries, researches and business@lt@ances
addtheir own perspectis¢o the concept depending on their interastl approads One

good way to look at 10T and later understand its ecosystem is tdreievthis merged pe
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spectiveof the different entities mentioné&hsean the survey fronAtzori et aJ (2010)JoT

could be divided into three different converged dimendepending on the differenit v
sions (1) The dimension odThing® : comprises of vilkeyadhains, po
portable medical devices, watches, etc( riteyneb @wrienteddimensionreferring tothe
web,connections and communicationsa n d (3 )JorierteSdinmarsiont: thectechrol

gy to store, sqartollect, search and interpret the data generated by all the connected devic
(Atzorietal. 2019To furt her el aborate, there are
to Grizzly Analytics2013)the things can beivided intoeveryday objectsuch as books,

wallets, mail cartetc, connected sensgqrike water sensors for leaks, temperature sensors,

motions sensorsandconnected appliaese.g. fridge, coffee machine, air conditioner. Se

sors may havexisted online for a long tirbeitthe idea of loT would be mass sq@ezzly
Analytics 2013When talking about 10T, we refer to the connectivity of objects or devices
without human mediatioAlthough here are marliteratureghatcan be confusing because
they refer to 10T from diérent aspects, they are still all linked to Th&refore, there may

be examplesource in this thesithat refer to other names; we shall understand that as 0T in

general, unless specified separately.

0T & Past & Present

One can sathat the existece of Internet lthmade possible many thinigsthe case of IoT

many even consider it being the nextistéipe Internet evolutioWithout the Internet, the
concept of IoT would probably not ex@ampanies lik€iscoand people like Kopef2011)
bdievethat 10T is the next wave of thetemet.In Kopetd €011)work, he described the
Internet as growing exponentially over the past 50 years from a small research network t
worldwide pervasive network that services more than a billion usdsa iddicated that
because of the cost reduction on electronic device prices combined with miniaturization it
possible to expand the things towards Internet in a new dim@hssmall electronicd

vice, a computational compontrdt is attached topdysical thing, bridges the gap between
the physical worldnd the information worlKopetz2011)

Cisco looks back on Internet even further. The first design on Internet wasdvailhexdd
Researclrojects Agency Network (ARPANEGH) the Web as wefer to it now. It was
mainly used then by academia for research purpeseasn be seen there are a fewe-mil
stones that paved the way for 10T and enabled the technology to be set irFigotes.
below showsomeimportant milestones for 10T accordings&veral sourceSome sites are

citing te histoy further back but chooseto start considering the milestonesnf when
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ARPANET was conceived #sis one of the majoinnovationghat brought forth the Inte

net which eventually leads to IoT.

Year Milestone

1969 ARPANET

1989 Birth of the InterneflTim Bernerd.ee proposes the World Wide W
1999 TheloT term is coined by Kevin A®n.

2010 Machineto-Machinef12M) Platforms emerge

Figure5. Milestones foloT

(Sourcepostscapes.comjworldview.conCisco IBSG

Looking at the cham Figure5, it can be seen that it took roughly twenty years for the World

Wide Web(www)to be born regardless of the underlying technology existing much earlie
Afterthat anot her ten years before it wars r e

nectedWith theemerging of M2M platformmdustrial Internebecame popular. It refers to

theintegration of complex physical machinery with networked sensors and software

There are normallysks associated with transformative early trends ardgpeeCygle helg
strategists and plannassess those risk levels, as well as maturity and/hgjm=an be said
about the 10T hype? Well,is$ interesting to see thatd@11 Gartner, who tracks specific
techne ogi es and their progress through, Oote
added loT onto theirst for the first timeseeFigure6. I0T was placethto Gartner'dHype

Cycle just at the edge of the "Peak of inflated expectatiagsThis essentially denotes that

at this stageoT has gone pa$&D; loT companies have bedmough the first round of
venture capital funding; and have released first generation products. Early adapters would
be investigating the technology before mass media hype beginsg daentered the
pictureat the same tim&hese were still tite technology trigger points, ahdytexpected
mainstream adtipn to be between 5 to 10 yetosl0T. M2M on the other hand rapidly
becoming unfashionab{@artner2011)
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Figure6. The hype cycle femerging technologies in 2011

This year, in 2014, |l oT reached the 0
moved on to the stage of otrough of di
ed eyectations during thdypeCycle (Gartner 2013 Figure7 below shows where 10T, Big
Data and M2M are after three years from 2011.

expectations Internet of Things
4 ATural-Language Question Answering
Speech-to-Speech Transiation “’“'g;",{';jf,,';";};ﬁ?ﬁ,ﬁ
Autonomous Vehicles Cryptocurrencies 9
SmanAgvsors Complex-EventProcessing
Data Science O
Prescriptive Anahytics O In-Memory Dalabase Management Systems
Neurobusiness O Content Analytics

Blochips

Affective Computing QHybrid Cloud Computing

SmantRobots Speech Recognition
30 Bioprinting Systems Consumer Telematics
Volumetric and Holographic Displays A
Software-Defined Anything

Quantum Computing
Human Augmentation
Brain-Computer Interface
Connected Home

Itobile Health
Monitoring

Enterprise 3D Printing
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Virtual Reality

- Quantified Self

Cloud Computing
NFC
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Digital Security

Bioacoustic Sensing A

SmanWorkspace
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Trigger EK;‘L’L‘::{L" . Disillusionment Slope of Enlightenment Productivity
time =
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Olessthan 2years ©2toS5years @5to10years A morethan 10years @ before piateau

Figure7. The hype cyclef@emerging technologies in 2014
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loT Ecosystem

The environment of a business can be referred to as the business ecosystem wheeh isa s
gic planning model whereby a network of suppliers, distributors, competitors and custome
all work through competiton and cooperation toadvance sales of products/services
(Wwww.businessdictionary.coiMazhelist a) (017, defines the 10T ecosystem according to
the perspectives of Moot896, lansi& Levien 2004, and Talvitie 20Mhore (1996)be-
lievesthat an ecosystem comprises of coevobuisghessedy competing and cooperating
with each other, based on innovation. On the other hand, Talivitie (2011) and lansiti & Levi
(2004)argueth at t he business ecosyst efrhecose cduldr me
be anything from platform, processestandards that are used and available to all members
of the ecosystem, thus enabling them to have higher level of productivity and innovativens

to create new prodisand services.

-~
7 =~ Business ecosystem
Extended enterprise .
Core business e P Investors
o ' Corecontributors Direct customers * Trade associations
* Customers of my customers o :
* Distributionchannels | Standards develyopin £ Labor unions
* Direct suppliers . lies of | R . Competnton.'s
Supplies of complementarities |« Gov. agencies
ks * Suppliers of my suppliers + Regulatory bodies
* Other stakeholders
NG

Figure8. The general actors in a busieessyster(SourceMazheliet al 201)

In Figure8, Mazheliset al,(2011)visualze general actors in a business ecosystemorine
businesshownas tle companies delivering goods and sersisgsunded by their custe

ers, suppliers as well as market intermediaries, the business ecosystem includes the owne
stakeholders of the core, the regulatory bodies and compiigaigpology of aacosystem

can be a hubentered star structure, where there is one important firm and the rest small
ones or a medike structure, comprising of small and medium sized firms.re([V@5,

lansiti & Levien 2004.)

Based on | oT06s canheationMazhetist al 211)defines the IoThetosyr
tem core with the focus on

- the connected devices and gateways, including both hardware platforms

- the connectivity between devices and the Internet

- the application serviges

- the supportingervices, needed for provisioning, assurance and billing
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Thecore can be formed bardware and software produptatforms or standards that focus
on the connected devigcasdthe core connecttyiasseten top of thoses well atheappl-
cation serges and its supporting services.

Thus,Mazheliet al (2011) defined the 10T business ecosystem as follows:

oOas a special type of business ecinesagttig e m
companies and individuals along with their ®@mcinoomic environment, where the companies
are competing and cooperating by utilizing a common set of core assets related torthe interco
nection of the physical world of things with the virtual world of Imte t . 0

loT Landscape
The big picture often helps in understanding where to place what. And in IoT seeithg the lar

scape is very helpful i n or ietdiontcarenilyregstso n e
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® Matt Turck (@mattturck), Sutian Dong (@sutiandongl & FirstMark Capital (@firstmarkcap)

Figure9. The loT LandscapéSource: Techcrunch, 2013)

Figure9 shows the current 10T landscg@pesentinglifferent businessandtheloT appli@a-
tion areas whetthey are allottedcach of the companiésstheir own ecosyster®me may
be more successful thathers and some are still strugglvhat they do have sonmon
though is the ever changiiled landscape asew business hit the market and aiterdy-
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namcs. The landscapshows how fragmented I0T ecosystem reallyheés players ithe
evolvingvendor emsystemghat are emerging t@nable 10T consistf@a wide variety of
startupsestablished firmand larger corpdions The chart is only tdemonstrate the cu

rent landscape, but might change drasticalhe futuredepending on thmteractions &

tween the companias theyvolveThelandscapeanbe divided into three broad areas from
bottom to top:the building blocks can be essentialiynderstood as the communication
technology that enables connectivity for different dgGoesmection protocolselecom,
M2M); the vertical applications are a common set of resources used by I0T developers on
which to build 10T applicatior{;ndustry spcific companie#ndustrial Internet, connected
home) businesses in the vertical market are focused on needs of specific industry, offeri
services and products to a single neig thehorizontal market (open source platforms)

are a common set of oesces used by loT developers on which to build 10T appli¢ations

which are application platforritechCruncl2013.)

Technology, Societal and CulturalTrends

Thereis currentlyone clear trend in lothat would enable busingsdayto evolve andn-
prove.This is theransition from M2M to loTwhich essentially means thatawee moving

from a world of data collection to datages This is distinction between IoT and M2M
hinges partially on the sophistication around the usage tdTHadaatechnology that faeil

tates the automatized use of data generated Hgadiional engboint devices. Data is-r

layed through a network to an application that translates the events into meanmgful infc
mation.Both loT andM2M solutions are deployed the samesectors such as autem
tive/transportation, smart homes, energy/utility, security/surveillance, public safety, financi
services, retail, healthcare, industrial and warehousing/distributdysy$ason 2013p
According t o (2003) rgparthese aid ahsee key changes that have driven
the transitionfrom M2M towards loTthey are mainly the changeshim global business
world, the social world and the communications widrlchanges in the busiaavorld can

be seen ifrigurelQ, where the developed econdmag very slow growth compared to the

emerging economjeshich is growing-2 times amud.
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FigurelQ. The global business world changes (Source: Analysys Mason, 2013)

This essentially means that the enterprises in all industry sectors in the developed mar
must refocus on innovation and operational excellpeeadays information about us is
everywherand mobile apps have opened our eyes. It changes the way we live, communic
and share our lives compared to many years back.

Apple eReader Selfcare
Google eBooks ™

Flhd Mewns Security
Muakia Encyclopedia i
Firacy R55 reader Fartal
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C omparison
husic player P aymeant
Video player Barking
Budget

Stock tradking

Figurell Social world changes (Source: Analysys Mason 2013)
Figurellaboveshows how much technological changes have happened. E.g. a TV that use:

to just project pictures and sounds can now be interactive and stream data.
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Figurel2 Social world chang&mtegration otlata (Source: Analysys Ma20ih3)

Enterprises recognize this trend and they can easily combine data from multiple sources

create tremendous business insights, am$aguarel2

Figurel3shows theCompound Annual Growth Rate (CAGRich is @eonetric progrs-
sion ratio that provides a constant rate of return over the time fogrdd@M/loT commu-
nication devices versus the total traditional devices. Essentiallystthgegeagrowth rate of

investments in M2M/IoT is much larger compared tér#taitional device connections

el B B |
Connections

s 2008-2017 CAGR

To% M2Mm
80% 39%

0%

Traditional
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2010 2011 2012 2013 2014 2015 2016 2017

]
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Figurel3 Communicaon changegSource: Analys Masor2013)
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These three key changedailthe evolutionfrom M2M towards [0TThis transitionalso

splits the two technologies to focus on sepeauatemetargetin Figureld below it can be

seen clearly that M2M has industrial focus and loT has consumeéiNé&cas. say that the
box oM2M Nowd6é is where all t h @a@newherdha-n g e s
sumer lifestyles are taken into account and givenfanaseCurrently there is a fine line
between M2M and IoT, however M2M trajectory leads towards Industrial Internet and has

morebusiness$o-businessB2B) focus whereas 10T is mobeisinesso-customer B20.

M2M/ M2M

Industrial Internet Fut
uture loT Consumer focused
N Future

B2B28B:

* Enterprise driven

* |Tintegration

* Some cross-sector
data combined

* Data analytics

B2B2C:

May be Govt./City in second “B”

* Consumer Lifestyle services (B2C)
* Combining cross-sector mass data
* Real time data stream analysis —

* Strategy M2M .

development N e.g. video

. ow * New business models
* New business
* New market players

models * New security requirements
* New security v req

requirements Source: BeechamResearch

Figureld Transition from M2M towards loT (Source: Beecham Research)

Transformationl mpact onthe IoT Ecosystems

Sine this transitionrdm solutions wititMi2M-approacho loT-approachone needs to ide

tify the characteristics that highlight this change. A good method is to consider the M2M ar
0T supply chain.
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Figurel5 M2M andioT supply chainéSource: Analys Mason 2013

All the three layerhardware, comctivity and applicati layerof the supply chain will be
affectedas seen iRigurels TheM2M hardware has been specialized and expensive, and ha
low processing powaf/hen it comes to 10T, the hardware is expected to become mvere po
erful, with increased processing capebiind intelligenc€onnectivity in M2M has been
provided over a mix of fixed and mobile networks. I0T takes advantage of thelipityle

and increased network quality and speed. There is anticipation on increased focus on ser
level agreementssasiated with connectivity and the vallged services surrounding it.
Applications in M2M have been customized, sehéeey deployments. Enterprises have
had minimal data analytics capabilities and the usage of data flowing off M2M devices h
not been use to full extentoT introduces cloud applications enabled by virtualization to
make application deployment across common platforms feasible. Enterprises are anticipe
to start using more data aggregation and analytic tools to drive cost sdvprgd- an
uct/service innovation. They will be able to 'mgsldata including gdocation, usage data,
climate data and scientific data to provide new insights and inforfratidransformation

in each of the three layers of the 10T/M2M supply chaiengble a series of changes in the
industry during the nex®b yeas. New applicationslevelopments will accelerate anldl
change the way things are tracked, monitored and protected. The apphcatesiedo
increase include home energy managgepredictive maintenance, surveillance andcntera
tive advertising to mention a few. Another development involves home and automobile
Machinebased itelligence coupled with exdester processing power and connectivity will
make homes and automob#pienterof applicatiofrich interactiondNew partnerships in

various forms will emerge between technology and equipment vendors; communizations p
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viders; application vendors; and services companies. 10T is going to encourage business
changeBM andkeep an open mind. It will encourage equipment vendors to offer software
and services, services companies to price their offerings in new ways and manufacturer

change their supply chain dynanffsalysys Mason 2013b.)

Regulatory Trends
There arsomeregulatory mandates that carry influence on loT budeé®s. inFigurel6
is anonexhaustivdist that givessome ideas on the rules that may affect tha8Mand

consequently swaystomer demands.

Mandate What it is

To optimize the use of energy. The original 80% target w:
European Union: 80% smart meter pea- decreased to 72% penetration. (Source:
tration by 2020 http://www.metering.com/smartmeters-eu-will-miss-80-
rollout-deadline sayscommission/)

European Union: ecall in new cars by In case of a crash, an eCatjuipped car automatically calls
2015. (Procedure of these legislative acts the nearest emergency center. Even if no passenger is al
by the European Parliament and the to speak, e.g. due to injuries, a 'Minimum Set of Data' is
Council is still ongoing, the deadlines for sent, which includes the exact location of the crash site.
implementation will most likely be the (Sourcenttp://ec.europa.eu/digitalagenda/en/ecaitime-
end of 2017 or early 2018.) savedlivessaved

The increased activities are centered on smart meterd-(A
vanced Metering Infrastructureflata privacyissuesppt

out policies and regulations promoting net metering and
distributed generation programs. It is supported by the
disbursement of almost $4.5 billion of American Recover
and Reinvestment Act funding targeted specifically to
smart giid initiatives.(Source:
http://www.eia.gov/analysis/studies/electricity/

USAz Smart meter adoption targets

Explicit legal and administrative barriers are beimg r
Brazil and Turkey reducing taxes on M2M moved. (Sourcehttps://machinaresearch.com/news/press
SIM cards releaseregulation-will-increasinglydisrupt-the-iot-
landscapesurvey/)

The key issues are regarding data ownership and sovere
tyaswellasE A OOECEO Olsoukd& A OC
https://machinaresearch.com/news/presslease
regulationwill-increasinglydisrupt-the-iot-landscape
survey)

Some countries have requirements for SIMs must be registered to particular person or legal enti
SIMs at the point of activation. This removes some flexibility in
selling preactivated offthe-shelf M2Mdevices. (Source:
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https://machinaresearch.com/news/presslease
regulationwill-increasinglydisrupt-the-iot-landscape
survey/)

Figurel6 Regulatory Mandateffecting loT

2.3 Value Propositions andoT Market Segmentation

In the recent years Customer Valugp®sition(CVP)has become one of the most used
terms in the business markets. What is meant by valosifioa? There is ragreement as

to neither what it is comprised of, nor what makes a value proposition convincing. Compan
may suggest benefits to customerschamohs of cost savings, but it is not believable without
any proof. (Anderson et aD06.) According to Barnes et £009), value propositions-a

swer the questions such as whether a company is in the right busimtes®l if it is pung-

ing the righ sales opportunities. Furthermore, the company must\khetlier it hashe
correct suppliers. They also st#tat it is importantor value proposition® be related to a
specific market segment, as i ithat contexthat those propositions havestmost mea

ing. One of tie first steps that Barnes et(aD09), introduced in their value proposition
builder is the knowledge of the market. This itgpthe value proposition processuires
thatthe @mpany analyses and idiesg the market segnteror target customers for whom

the solution has the potential to deliver valleen looking at the literature for 10T, we can
see that it presentballenges to companies and researchers alike as to what considerations
take when looking into the loTanket segment. There seems to be a few ways to present this
The 10T market segmentation can either show the broad marketing strategies as well as
subsets of consumers to target, or it can show geographies like the one conbidered by

ketsandmarketom (2014), a competitive intelligence and market regearch

Teich (2014Yhe CTOof Moor Insights & Strategy, takes into account behavioral tensions in
describing the segment: needs for existence vs. experience, and input from industrial vs.
man.The differentiated behavior defines a class of 10T devices and serHpyaEe

This way of segmenting shows how IoT system can target the different human needs in orc
to enhance and improve thdinis a good input to understanding what value propositions

companies should think abdatdnroos (2011) describealue propositions as what the
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Figurel?. IoT Behavioral Tensions (Source: Moor Insights & Strategy)

market pronges as potential valuesch et al, (20106pnsideredalue proposition to offer a
connection betwaecompetences and relationshipssimmlld be revised in response to the
changing customdn the research bgintamaki & Kuusel@007) they describedvb dis-

tinct perspectives to custorigperceived value and value proposition from the. fifimes

c u st ovimw,wlich is essentially the subjective assessment of value due toethe cons
guence of utilising a product or service, whether positegative, whicledds to the it

mate decisontbouy t he offering. On the other ha
capture those buying motivaisthe customem avalue proposibn, making it a strategic
issue in areas such as market segmengaiil service developmergnte linking the cs-

tomer and companyg the marketing concept.

To continue witHoT market segmentatiowe look at the IoT sector map from Beecham
Researchin order to see a broader viefnthe industrieand sectordn Figurel8a rather
complex looking view of the lIoT market segmentation is shown, which is divided into nin
key service sectorBhese service sedoarepresenting different industries are from left to
right, in the inmost semicircle: (1) Buildings, (2) Energy, (3) Consumer & Home, (4
Healthcare & Life Science, (5) Industrial, (6) Transportation, (7) Retail, (8) Security/Pub
Sector and (9T & Networks.Each sector is divided further into a number of marget se
ments, respectively. The markets are segmented according to industry, as this is the most

cal way to look at it. The horizontal market would naturally be serving across the pie.
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The Internet of Things

(:R'ﬁﬁ'«': ity T hagpg s Twe o
Figurel8 The loTsector§Source: Beecham Research)

Thenlet us have a look at one of the sectors and take that as jple éxaslaboratinthe
rest of the semicirclg.g. sector (3), which is the Consumer & Home, is @dindreapidly
changing at present and is divided into three market segnfestructure, Awareness &
Safety, and Convenience & Entertainjredad known as application graspseein Figure

19 Theodcations indicatewhat is included in trdifferentapplication group.g.included in

! gervice Sector

Consumer &

Home
Devices
Digital Camveras,
Power Systems, MID,

Dishwashers, oReaders,

Desktop Computers
\Washer/Dryers, ‘“'9 :
™

Meters, Lights, TVs, MP3, \»

o
Games Censoles, Lighting

Alarms, ete.

Figurel9 The Consumer & Home market segment (Source: Beecham Res

Infrastructure isviring, network access and energy managemmactt is essentially indicating
thehowdifferent thingsre usedAnd finally Devices areeans to deliver serviceshe end
userand they are thiaterfacetowads the indicated applications e.g. washges&larem

27



pliances to make life marenvenientTV and games on tlether handare entertainment to

end usersThis marketsegmentation shows clearly a path to what target markets a compan

should aim for depending on the products and services they offer.

Example of loT Companies and their Value to Customers

Thereare a vast amount T companies out there; most of thena still searching for the

right business model to implement. Howethere are a selected few that are making the

internationainews headline3he table below includes some examplesexhaustiveof

companies benchmarked from various sources tlatragetlypavng the wayThe comp-

niesarecategd zed as

ddSreaning thy in€orpdraieegthe Aewest ideas aad fe

tures @ig companidsthat ardargesized or employ more than 500 stafiddising stafds

those companighat are growing and gaining importance quiéklythese examples have

more or less established ecosystems. One rather céeatoogio all of these companiiss

the dPartnershipand &rowdsourcingecosystem. The value offered by the diffd@dgis

alsomentioned

Category

State of the Art | Tindie

Company name/ loT
Businessarea Ecosystem
Open Had-
(Source:www.tindie.com) Bl partne-
ship

This is a unique platform
for IoT hardware makers.
Tindie is a marketplace, a:
a way for makers to bring
their creations to market.
In a year ané half, over
1,900 products have been
listed by over 400 maker
businesses.

ThingWorx Cloud Service,

(Source:www. ThingWorx.com) partnershlp

The ThingWorx platform
provides a complete @
plication design, runtime,
and intelligence enviro-
ment, allowing organia-
tions to rapidlycreate
M2M applications and
innovative solutions

Cooking Hacks Hardware,

(Source: http://www.cooking crowdsourcmg
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How / Value offered
(Business Model)

Much like a software platform,
they link makers together e.g. to
AT 1 D1 Al AT O AAAE
tions. They provide a market plac
in order to sell that hardare.
They allow people to form a co-
munity to exchange ideas. The
main business is however the ma
ketplace. But the value a maker
gets by joining is networking and
expansion. This business model i
a multisided platform, where valug
is created by facilitang interac-
tions between different groups.
ThingWorx focuses on the end
data rather than how the data is
collected.With a cloud manag-
ment system, i allows its custm-
ers to integrate and transform the
created data. The @se of use of
their platform is enabled by key
characteristcs such as mashup
(two or more application working
together), searchale, ease to
compos and crowdsourcing (by
using social networks to allow
collaboration).
A model similar to Tindie in a way
that they arean online retail store



Rising stars

Big companies

hacks.com/)

Is a hardware division of
Libelium. They focus on
teaching individuals to do
it-yourself (DIY) .

Horizontal Pla
form / Had-
ware, Software,
partnership
community

Libelium
(Sourcewww.libelium.coin

Libelium delivers a powe
ful, modular, easy to m-
gram open source sensor
platform for the 10T. The
platform enables system
integrators to implement
reliable IoT solutions with
minimum time to market.

Xively Cloud services,

(Sourcewww.xively.coin Partnership

Is a division of LogMeln
Incthat focuses on IoT.

Home Automa-
tion

NESTz a Google &-

quired company
(Source: www.nest.com)

Nest is a&company that
manufactures thermostat
and smoke alarms.

ARM Partnership
Silicon, Cloud,

' . | Device Can-
ARM is the world's leading munity

semiconductor intellectual
property (IP) supplier.

(Source: www.arm.com)

Bosch Hardware

(Sourcewww.Bosch.com) Software
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Theybringthe loTto everyone by
making electronics affordable,
easy to learn and furthe diffea-
AT AR EO OEAO kOE
ET Co6 ADPDOI AAE x
described withstep-by-step n-
structions.They sell hardware in
kits, much like for crafts.

Their business model is like "the
long tail' approach where they
focus on offering a large number
of niche products. It has low inne
tory costs and strong platforms to
make niche content readily avail
ble. Their most significant product
is the Wapmote Sensor platform.
Like building LEGO blocks, Libel
um allowstheir customers
/partners (the system intgrators)
to utilize their platform for bui-
ing products/services teerveend
users. They have a horizontgha
proach to market. The partrre
ships also suggest a sort of 'midlt
sided business model'. Thisme
bination puts them in a strong
position to accesbigger accounts.
This company's business model i
mainly service and consulting as
well as data sending and receivin
through their platform.They po-
vide tools and help individuals as
well as companies to build and
manage connected applications
and products thus offering them a
faster way to go to market.

The company offers products that
have sensors, Wtienabled,self
learning and programmable.

I 2 - Buéiness modek based on
licensing the core technology to
different partners In loT they
address the common needs like
drivers, device security, and priev
sioning for devices. They also air
at the common needs of network
propositionstarget challenges of
fragmentation, standards for ao
nectivity and faster time to ma
ket, to mention a few.

They connecall their things to
Internet, and extend their offe
ings with apps and services



Boschproduces millions of through their software platforms.

products for consumers, Bosch aims to explore neBMsin
provides automotive the open space such as Freemiur
technology, energy and Open innovation, Value capturing
building technolagy and and Proximity marketing to drive
industrial tecnology. their 10T venturesTheseBM have

been deemed successful in the
Internet space.

Google Internet plat- It has acquired several lo€lated
(Source: www.google.com) form companies in the past few years:
Google acquired Nest Labs; whicl
Google is a global tée kept its name. Nest Labs acquirec
nology company focused DropCam in June 201#y 2013 it
on connecting people with acquired Wazewhich offers a
information. community based traffic and nav

gation apps used by drivers for
reaktime traffic and road ifo; it
also acquiredeveral other robt
ics, Al, and computer vision e
panies.

Figure20 Examples of successful IoT companies

Tindie ThingWorxand Cooking Hackse categorized as State of the Art because of their
unique offeringthat addresses the new challenges in IoT. Tindie®fiees k veho card he

normal peple whichhavetheinterest in making gadgets with 10T functionality. They need a
space to tradend grow as well as learn. Tindie offers them a marketplace, hence addressing
both their need to explore and expand. There has been M2M platform in the market e.g.
Eclipse, that focus on node communication and the web. ThingWorx brings a new solution
tha senséhat they focus on what to do with the data after it has been connected. Addressin

clearly challenges one step further.

2.4 10T Business Challenges

According to theurvey of th&conomist Intelligence Un{013)there arseverabbstacles
arisngfrom the increased usage of IBUirthermore,hHere is low interest on investing in IoT,
despite of the wide interest. There lsck of employe@and management lodkills and
knowledgeloT specific skills are needed for the next stage of develamenhen firms
move from research stage towards planning they need to have people with 10T technolc
competenceNhen it comes teales and marketiegiployees will need to be able to sell the
benefis of the 0T in terms that consumers gaderstandt is difficult for firms to identify

IoT applications for existing products and servicetiave commitmentithout the

knowledge and skills of employees and manag@&mesame goes for spotting products and
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services thato not have an obvious IoT elemhto themThe gap is addressed by hiring 10T
talent, consultants and moving executives up the 10T learningSceoessful 10T rollouts
requireinterconnectedetworks of products and services, but few senior executives currently
expect their business to become morepevative with competitors as a result of 10T. This
observation will hinder interconnectivity and does not promote interoperability between o
ganizations. As a resultith the high number of predicted smart object to hit the market in a
few years, theie a risk that 10T will become heavy on "objestd"light on interconneativ

ty.

One of the major challengs¢hatloT will generate an explee amount of data. Firms need

to be prepared for this. It is not just about storing, securingnatydinghe data but also

how they manage the commercial sharing of the data as the IoT becomes a platfrm for tr
ing information. In addition, firms imileed talented IoT people necognizenew revenue
streams emergingin the dataAdditional challenges lie in in@maturity of industry stdn

ards around the lodnd hgh costs of required investment in 10T infrastructure

The unclear business modaelIbT is something that firms see as an obshate/ firms are

trying the waters with existing Inter@dt such as Freemium and Mass Customizéataw-

ever, like everything new, nobody can see this at an early stage. It will not be untitseveral \
when the market take$f that an obvious model will emergem@are this to thenternet:
Google and Amazon were not immediately forged at its birth but decadgctatemist
Intelligence Unit 2013, www.forbes.gom

Privacy issues areclaallenge that firms need to tackle. 100% defense of perimeter may b
impossible, but 10T solution providers and enterprises need to work together to develop set
rity that strengthens and protects break points and also enables rapid detection and mitiga
of security breachdBeloitte2014)

To briefly summarize this section, wiratediscussed here were the main business challenges
pertaining to 10T that may hinder its deployment. These are the need for skilled 10T persont
in salesforce and managat; immature standardizations; lack of interconnectivitp-and i
teroperabilitythe lack of a dminant business model in tadhdsecuty issuesin order to
mitigate the risks whemoceeihg forward companies shoulte aware of these challenges

and asess their own capabiliiesheseareas.
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2.5 Conceptual Famework

Thissectionntroduceghe relevant concepts and their relationship discovered fromdhe liter
ture reviewhatguides the study angelp answer the research questioims study ideas were
primarily based on the actopenquestions from the sponsor company and the possibilities
seen to pursue the research profsiter the initial exploratory research based on expert
opinions and some literature revieanalyzed thibushess moddrameworkby Osterwalder
(2010)in order to reflecon some of the idea¥o serve oupurpose, the main focus of this
study is to explore the Value Proposition, one of the nine building blocks describad by Ost
wal der d s b Bythanwe snean tha valueatlsat seeks to solve customer problems
and satisfy customer needs (Osterwalder, A0iQ)is not the whole framverk for the

study howevethe EmpathyMap wasalsoused to get a deeper understanding of different
customer insightstovallehi s map was used as a pant of
eration.Finally,the marketingconcepts otustomer value, valugeation& co-creation, as

well as Mae popositons fromvarious literature sources that wetted in the literaturees
viewalso form a part of the marketing value frameeigrkGrénroos 2011, Gr@os 2008,
Vargo & Lusch 2004, Rintamaki & Kuusela 2007, Anderson et al. 2006

| alsocame across thetmbusiness ecodystieisiresearch and have explainedlectinghe
ideas of Mzhelis et al, (20LWvith the perspectived MooreJ. F. (1996)ansiti & Levien
(2004), and Talvitie (201The ecosystem can be defined to each business or aszaice
The finding discovered in the stuglll be discussedith respect tdhe value creation and

propositionconcepts as well as concepts relatBdito

Figure21 belowsummarizethe conceptual framewadttkat is used to guide the data celle

tion and analysi#. shows the relationships of the key concepts discussed in the literatur
review and the keyoints of the research questions. In an IoT landscape egangdras

its own ecosystem in whittte company interacts. Within that ecosystem there areanany a
tors including customers and competitors, who may also be partreerglationshipseb
tweenthese competitors and partners determine how they create value for their c@mmon c
tomers.Theyalso dictate the way value candpguced. Each company hasoiis strategy

for doing business within the ecosysteich isreflected in itbusiness model

The center of the business model, and also the focus of this study, exealveshe value

propositionsThe rectangle in the middle of fhetureis divided into two parts:
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- the lower part shows the relationship between the company and its customers and 1

value proposition that it explores in its business model basedneedpainand

gainsf its customers;

- theupper blue triangkhows the relationship between thmganyjts partners and

competitors as well &g customers they commonly serve within the 10T ecosystem.

Their relationship determines the way they create and capture value.

The link between the value proposition and capturing value is the abiitgarhpany
t he cust omer sbhasedwn thbenefitgen e s

to influence

customersperceive.

loT Landscape

Company ﬁCompetitors &
N Partners

- Needs
- Pain
- Gain

ValueL

NS

loT Business
Ecosystem

- Relationship
- Value Creation
- Value Capture

Proposition

lOT BUSineSSU

Direct Customers &
Customers of Customers

Figure21 Theconceptuaframework of thetudy(Van Leemput, E. 2014)
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3 ResearchMethodology

In this chaptemwe dscuss the researdbsign of thistudy.We will gathrough the research
philosophyresearch approadtrategieand so on leading the data collectioand analysis

This will let us determintthe various methodmnd procedures through whighas there-
searchercreate a relationship between the research objectives and the questions: It also
plainsmy principles, beliefs and values that guttedonducting of this research. (Saunders
& Lewis. 2012104107.)

Ontology

Ont ol ogy i s knowerwd the nathre of reaitksetlerresdarehetfiss v i
important forme to understand what assumptionsnake about the world arounthe
through the knowledge ofy own valuesind beliefsThese unstated conventiond dete-

mine the actionistake in tle stud/ and the approach to whicwill collect data(Sauders et
al.2009, 11419, Saunders & Lsa2012, 104.09)

In this study have arinterest in understanding the social world of the reseajetisubne

of the objectivesf the study is tainderstand the customer needs for I0T, and by that we
mean to sebow loT affects the ctmmers| empathize with theustomeror end useiin

this perspectivbecause theechnologyc h a n g e s p eindepattiengasd evergood sa |
livesis thereforeaffectedln this casd take a customer stance aage a personal interest in
learning the value and risks relatethé¢ technology offere®n the other hand,canalso
relateto the company as businesslere | mean the marketing and touser reldons part

of the conpany, vmere people interact with each other to understand the customeeneed (d
mand) and whahe company offers (suppl¥By understanding the customers, the company
is able to strategically take actions to enhance their baistibsse to be sustainablrom

this perspective, it is difficult ime aghe researcher to be impartial.

Based on thig can be determined which two aspects of ontology is betterfauitieid
study Objectivismargues that social entities exiseality without any link to the socied a
tors within them, which assumes that it does not matter what the social a8armders et
al.2009110) That argument can however be ruled out betawmdd like to think that jpe
ple involved can change how companies are run and how they see their cMstamers.
volvement and assumptions for the stadicates that asthe researchgnave a subjective
perspectivewhich may change over tirSebjectivism is a view that haddowith accepting
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perceptions and consequent actions of social actors in forming phemoaienonFu-
thermore admitting thathe sociapbhenomenon ig constant state of revision and dgwelo

ment due to the nature of continual process of sociatimesgSaunders et al. 20Q0BL)

Epistemology

By the term Epistemology, Saunders €2@09112116), refers tovhat the researchernco
siders as acceptable knowledge in this field of BasBntially it ihe information whicthe
researcher considers to be valuable and impertanghto be taken into account in this
study This researcvas conduetd withfaceto-faceinterviews, whichllowsmemore room

for interpretation of the data gainedcdéusé can probe further a@nbuild on the interwe-
eeds r.dHlspsame sdeasgoes for the observations and workshops; | have better ar

prolonged contaetith the people involved which enable me to get a more thorough view.

There are four options of research philosophies tteat choose from; positivism, realism,
interpretivism and pragmat@e can shortly characterize these philosopbtéspdsitivism

and realism relates to scientific enquiry. While positivism is concerned with cause and eff
realism believes what yu see is what you get philosophy (direct readismjell asenses
showing us reality as the tr@thitical realism). Both realismewsargue thereforthat -

jects have an existence independent of the humanimtengketivism on the other hand is a
philosophy thaallows theesearcher to interpret the meaning given to a certain matter rathel
than the matter itselfhis also bringswy values, as thesearchemto pespective, which we

can elaborateitn Axiology in the next sectiodnderstanding the social world of tee r
search subject from their point of view is a key character f@ayhis thinking(Saunders &
Lewis. 2012.16407.) Pragmatism reasoning lies on the research quesimrabjectives
itself. This meandhiat the nost important determinant ofy view of realitythe assumptian

I make as well amy valuesas the researchesr,more likely to be guided by what is possible.
(Saunders et al.2009.109

For this studyl, as the researcher, would needettide on whatnowledge isaccepble

For instancehouldl focus on facts and details or feelings and attitugkesstd on the four
thinking abwee, this researakiould be leanindpighlytowards interpretivisnthis viewpoint
understands the deepreanings of what has been g@dunders et @009.12]) Besides
the facdo-face interviews,alsofollowed interactions and observed the valsiegell aper-

spectives of differéractors involved in the projedthe observation part of the study i
volvedme partaking in activities for a period of eight months. During thid bieve been

35



able to observe and study interactions between different social entities within their natu
environmentThis experience givete the opportunity to grasp tlieeper concernsf the

party involved from their own view points.

Axiology

Axiology refers to the valuafsthe researcher and howstteflecedin the research project as
well as how it will affect the end result of the studhnexcerpimy own values to the study
through makingudgment®n the research and how to go about doifgtturallymy vdues

are visible in every step of the reseditahchoices that one makes as a researcher is reflectec
in the whole process of the @®d progct, from designing the study to the meansref co
ducting itFor this researchalways keep in mimady own values throughout the progress of
the studyAlso| have beelnvolved in the research itself as an active participaan and
server, which indates thisesearch is value bou(@aunders et al. 2009-:116,119.)

It is important thereforehatl myself, ashe researchdoe as objective as possible and eth
cal inmy valuejudgmentsThe main thing is to be honestytourself as well as felloer
searchersAnd understand that the researctadues havpotential toinfluence on how one

draws conclusiongor this study(Saunders et al. 2009.118.)

3.1 Research FPocess

The research work was conducted between March 2013 and November 2013aiithe idea
opportunity to conduct thetudy presented itself whegdt involved in a project from the
R&D department in Company X. This involvement meant access to information and meetir
relevant people for the study. The project focused on an emerging ggclvhab was new

and exciting, and that of course presented its own challenges. However, it was an obvi
choice and starting point to run a study. The topic was initially unclear however, to narrc
down the broader view,engaged in unofficial discussidhrough different channels and
occasions; meetings, workshops, conferences, and the supervisor from the company side.

ther information was then gathered through exploring available literature.

Some challenges in the process at this stage thethees worth mentioning were thei-diff
culty in getting a big picture and focus on the underlying problem. One thing was clear; the
was a need for further investigation of the phenomeherre$earch project in whictvas
involved in has efforts to slyidifferent aspects of 10T concept; from theory to appiich
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was fortunate to be involved in the ecosystem work package, which largely contributed
getting the right people for the interviews in this study. The business model was also in us
andyze new opportunities. But it is used with different level of competence, the broadness
the model itself makes it challenging to stuthcided on particularly focusing on one of the
building blocks of the business model, mainly the value propbkitkrbecause it is the
core of the business model. The value proposition is what a company needs to focus or
order to differentiate themselves from others, whether the offerings and products are tl
same. It caters to specific requirements of thenoeist (Osterwalder & Pigneur. 2010.22)
This is particularly true for the chosen topic, 10T, because it is a relatively new concept, wh
has untapped potentials. Reilly (2003) defines further what we mean by value in this cont
buyers have their owrtenpretation of their needs, wants, desires, objectives, and constraints

and they make purchasing decisions based on those.

Altogether there were five case interviews. The persons were selected for the interviews fil
based on their involvementmT and their companyds kusin
cessibility either by direct approach or through someone the researcher knows. Four of -
companies were based in Finland and one in Spain. Due to the I0T concept being relativ
new and straggcally sensitive information may be disclosed, it was agreed in the beginning
the interviews that the identities of both companies and interviewees would not be reveal
They are small and medium sized companies. We can describe each case sieortly howe

get a better idea of what the companies do to understand their relevance in the study. £
since there are no company names, we can also indicate the role of the person interviewe
the time. The interviews were conducted with variable intbatademetime wasanyhow

left between interviews in order to transcribe and improve questions.

Case company 1:

This company focused on IoT right from the beginning, having acquired their business fro
another company less than five years ago. Theylizapegiublic transport information
management and traffic light prioriti€eey and their partnepsovide and maintain sel
tionsfor collecting, analyzing and processinginealtraffic dataln addition totheir prod-
ucts,theyare also involved warious national and international research projects related to
intelligent transport systems and logiskies.person interviewed in this company was their
Business Development Director.
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Case company 2:

This second company was also established thighpast five years. However, the founders
have had many years of experience in the ICT field. They offer high qualiyaseds@T
solutions for different industries e.g. health care. They are focudednotechnology to
promote sustainable devetmmnt. Their solutions are based on a sensor network, wireless
terminals, as well as efficient 4G telecommunicalioasiealth care services are designed to

support patientsd instituti chased comnudicatioro me
solutims. The person interviewed in this company was the CEO and founder.

Case company 3:

This third company is focused on information security consulting. What they do,is advic
build, develop and inspecttheiu st omer s & 1 nf or ma f@nirmepensentc u r
advisor. They essentially aim to ensure continuity for their customer's busimtemeand
services by anticipating and preventing information seelaigd risks. Their interest and
target within 10T is Industrial Internet. They offensultation for prevention of industrial
espionage and cyber threats. Additiqrilaély also offesecurity options for network arch
tecture in migration from old praztion systems into a new one. The person interviewed in

this company was a Directord Head of Software Development business.

Case company 4:

The fourth company is a Spanish based comparnpdhaes on modular and easy @ pr
gram open source sensor platform as well dsssisensor network. They have a community
of over a couple of thousands developeesnationallyThe company offers intelligesah-

sor platforms, which are composed of open scoft@are and are known for their rdbus
ness, their ability to easilyarporate tens of different sensors, and their ability to operate
over long distanceghe solutions can be used &variety of functions; anything froet d
tecting fires or monitoring crops, to evaluating air quality, measuring water consumption,
creatng parking systems that let the driver know when spaces become awalabigue
capabilities athe sensors are that they can be configured differently and once put togethe
they create an intelligent network capable of transmitting infortoagiolistancesegardless

of the physical envirarent. The person interviewed for this company was one of their co

founders.
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Case company 5:

This case is a more established company with international business. The interview how
was with their Finnish raguarters. They have about five branches distributed into different
areas in Finlan@he companin Finlands a leading supplier of smart power generation sol
tions for power plants anideyoffer marine solution8esides powering ships, in the marine
industry they offedesign, engines, generating sets, reduction gears, propulsion equipme
automation and power distribution systefhgy are mostly into Industrial Internet or M2M
e.g. monitoring and sensing in shipments and logistics. The perseweddrere is a Sel

tion Architect in the Customer Operations Systems.

The interviews were mainly recorded by Dictaphone and afterwards transcribed into writt
format. Exceptionally one of the interviews was done via email due to location and possibil
constraints. All interviews except one were in English. The inteovievindFinnish was
transcribed then translated. The duration of the interviews varied bet48emi20tes,
which also included some free comments in the end of the interview. One oftthiacace
interview contained slide shows as well and-depthintroduction to the company, which
gave very good and meaningful insigigvemet and talked to four of the five persaons i
terviewed in different occasions prior to the interview. Some of them multiple times an
therefore there was no barrier for using his topic. And this allowedeto go straight to

the point in the interviews for these cases. The interviewee in case five is sonmeone th:
reached through personal contact. The interview for this case naturally came with full intt
duction of the topic and the purpose of the interview. The location for the interviews varie

according to the company premises where they were held in meeting rooms.

In addition to interviews there were also workshops and seminars held during ¢he resea
period, which the researcher participated in. The workshops were interactive and consiste
participants from both companies and universities nationally. The topics for the workshoj
were mainly regarding the IoT ecosystem and its development grattlogpants viewed

their roles in them. The workshops were also sequential, meaning the development work c
tinued in multiple workshops. But there were also new ones, e.g. Smart City topics, wh
gave a different pergpi@e to observation, as Smaty & one application area which 10T is
projected for. These fieldworks were documented by written notes. Conferences and semir
were mostly internationally oriented. Participants in those were company representatives

researchers internationally. Ttyics were on the broader IoT concepts encompasking di
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ferent aspects of 10T and its challenges. Besides getting information through their spec

speeches,also had the chance to unofficially interview many of the experts in the field.

Data colle@d through qualitative interviews normally result irstamalardized data, which

will need to be prepared and classified into categories. (Saunders et al.2009.482) The rec
audio files during the interviews were transcribed, or converted intodéxthem went
through all of them manually highlighting important points pertaining to the objectives. Afte
which the transcript were coded with the aid of Nvivo tool, this means the processing w
done electronically in oppose to having labeled theripésscutting them and gluing them
back in groups manually. It is just a matter of preference; the tool does the same thing. Al
labeling the entries the data was categorized and analyzed. The notes from the fieldwork \
summarized.

3.2 Research Method

The research approach best suited for this study would be indeating, in mindhie pu-

pose of the study, and theethods that are best suited to explore the emargiagn this

study Inductiveapproach lets you first unsand the nature of thproblem.By analyzing

the data collectetican then make sense of the problem. In an inductive approachg-formul
tion of the theory comes afterwards when the dateligzedt considers the consequences

of people's actions based on the waypgbmeived the phenomeiiaie flexible methodo!

gy of an inductive approach allows for alternative explanations of what is going on. The foc
of this study is concerned with a specific context at wieicts éake place, therefore through
inductive resednrc a small sample of subjects is studied through conducting of interviews
Inductive research is further characterized by the researcher being part of the mesearch |
cess. In this study, that holds trué tzsvebeen all the time involved in the pro¢kssugh
observations and active participation in different events. There is also less concerih for gene
ization of outcomen this cas€Saunders et al. 2009:12%7)

Strategy

In this study, the changes happening in society due to technologicas dgldabaffects the

way people live, work and socialize leads to gradual change in consumer needs and beh:
While the technology itself is not new, anddmepanies have a certain understanding of the
phenomenon, it also changes the way productsiagenharketed, social acceptancesis b

coming more emphasized. The study is concerned with how those consumer needs are «
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sidered and taken into account by companies, consequently, the way that companies can t
with the new phenomenon in the long rlihis isan exploratory study, which focuses on
seeking new insights to a certain phenomenon and asgessas new lighAn exploratory
research is suitable for when phenomenoror a part ofit is not so welunderstood yet.
(Saunders & Lewis.20110) Further considerations for the exploratory researtchaarthe

topic may be more or less understood. The quality of lanagxqy study depends much on

t h e r essskills tocobservefcollect im@tion and constru@explanation. (Ghauri &
Gronhaug.2010.56.)

Techniques andProcedures

This researchasbeen accumulated by combining information attained from a range of pr
mary and secondary research sources. In addition to analyzing official corporat annour
ments, media reports, and industatements$,sought opinions from leading industry players
and research groupsthin theloT consortium andluring seminar® derive an unbiased,
accurate and objective mix of market trends, forecasts and the future prospe&ts of the

industry.

The study collects primary data through case interviews and observation data from intervie
as well as fieldwork (workshops and semifdrg)case intervievese qualitative research
interviews anaonducted with serstructuredmethods.This interview ntbod is suitable

when the researcher is unsure of the answers given by respbudéetsnorein a semi
structured interviewcan ask the questions in any order needed depending on the situatiol
alternatively some questions may be omitted if not needed or questions &oefinddmd
furtherdetad , e. g. to check t he (Saumdee & Lewih. 20125 0

The second part of the primary data collecting mentioned seasabion whichcan be a
rewarding and enlightening part of research and adds richness to the res&ychedata.

of observation, the researcher is able to discover meaningspleaaach to their actions.
(Saunders et al.2009.288 elaborate on the meaning of observation in this study, we refer
to the term used ingrangeablyw i t H i ietd dnitfisrcantext, fieldork meansany data
collection that happens in the fieldat a research sifehis way of doing observation also
requires that the researcher is aware afotfiext, values and background of the site being
studiedWhile collecting data for this studyyas involved in the project that is researching

the tic, thereford was able to join a numbef activities which allows @ have po-
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longed engagement with different involved patt@sequent)yhe roles that different pe
ple play within the research site beodese (SaverBaden & Mpr.2013339.)

The approach best describing the fieldwork done for this study would be Insider fieldwol
which essentially refers to the researcher investigation in the contexts hewkorkt An
advantage considerfed this approach is thhgainconsiderablenowledgeeompared to an
outsider view. Howevdralso havéo be aware of the downside which is blurring of l@eund
ries between researchers and subjects of regemlitionally, the difficulties of having @asi

er knowledge maffect the outcome witlmissinginformation, faks assumptions or nmisi
terpretation oflata.(SaverBaden & Major.20133.)l havebeen wary of the challenges of
this type of approach and the research setting is normally a professional one, meaning e
participant in workshops seminars either represent a company or university. Furthermore
the purpose of the fieldwork is to observe what people actually do and say when they are
the context of the study, without being in their actual role in the compargood thing
aboutdoing insider observatiowhich opened up many doongas the fact that it was an
overt fieldworkThis means that the parties involvecharare that | aralso doing the study
while participating in the activitsessa company representative. Requesting for information as
well as getting participamtsagredo interviews was much sinfield. (SaveBaden & M-
jor.2013344.)

The secondary data is colle¢kedughinternet searcihe use of secondary data asth-me

od to help answer the questions and objectives can save time and resourais rsrice
need to collect the datayself analyze nor interpret them. Hence, there can be more effort
on theoretical aims and the actual isJiessurveys most useful ftire topc of thisstudy

were derived frormarketresearctand published reports, eBpecham research, Gartner
Analysis Masoihen accessing and using secondary market résesadho be mindful of

the data being collectethe datanay havalifferert purpose and might noe suiableto

this study(Saunders et &009.)

3.3 ResearchQuestions

Theresearclyuestions below are opendedallowing flexibility for interviewees to answer.
The types of questions are also specifying, meaning the topic is known and some more asf
of it is needed. There are also probing questions to go deeper into the topic or to clarify wi
has been sai(baunders & Lewis.2012.)56
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Themes

Values / Company need

Challenged new oppa-

tunities

loT offers / possibilities

Opportunities /Future

needs/ Trends

Ecosystem Value Chain

Interview Questions

Can you describe the value thiat

ternet of Things (loT) deliver to your

company?

la.What types of possible benefits
does Internef Things provide you?

2a. Caryou give examples (of prev

ous)?

Can you describe one of your ¢ha

lenges thatinternet of Things help

solve?

2a. Or maybe opportunities it has

brought?

2b. Please give examples.

Can you describe the variopsod-

ucts and services that Internet of

Things enables for you?

3a.How does IoT services and gro

ucts affect your customers?

3b. Howabout your company?

3c.Whatpartners and business did

you have in mind when you said nev

possibilities?

3d. Howdoyousk OEA OAI
OAOOEAAGh EO E®D

tomers or for the company?

Any new sets of needs surfaced that

Ul O /r&deivedpdssible Here

Internetof Things?

4a. Can you give examples?

4b. How do you see loT develop?

Describe which for you are the inte
esting suppliers / partners that could
be part of the business model in ord

to enhance the total value created?

5a.What type of pat-
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Objectives

To establish whether the
company itself sees the value
for themselves or for their
customer. The company here
is seen as a B2B partner in th

case.

To better understand the
comDAT UGO 1T AAAC
new opportunities and cha

lenges.

Tobetter understand the
different means that the
company captures value in
loT.

Tobetter understand what
kind of new business needs
0T has brought and possible
new partners would beer

vealed by new possibilities.

To have an idea of what the
AT T DPAT UBO AAI
look like, and who they ao
sider partners. To seehat

role they see themselves in:



ners/industry/business? closer to enduser or sore-
5b.Where do you see yourself in the where in the supplier side.

IoT value hain?

Figure22 InterviewQuestions

Figure22 lists the themes and related questions that were asked in the interview. There .
five maininterviewquestions and the rest are probingstiues. Based on the objectjves
these interviewuestionsare designed to determine the different value propositions that a
company either offer their customers or in turn what they would value for themselves in ord
to serve their customers. Here, thkies can be either quantitative such as price, speed of
service; or qualitative like customer experience. Understanding the different aspects of v
can give insights what the customer think afeklas well ashe gain and pain points that
they expeence. The study therefore does not just take into account value from ome perspe
tive, but the questionare designed to view both the customer as a swgmli@r customer.

The aim would be to understand the business opportunities that the compdhgoggim

creating the value for their emskrs.

In this chapter, the research methodology was discussed and the researclexgppnoadh
further. The cbice ofthe study was statedid the case companies used for the interviews
were presented as well as the research questions for the study. Fyrthermetbods,
strategy, techniques and procedures for data collection and data analysis were elaborated
The next chapters witesent the findings of the study and give recommendations based ol

those findings.
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4 Presentation of the Findings

The study had two main objectivigst to understand the I0T business opportuniied
second tainderstand what the business lamp#stzoks like for 0T at the moment. Each of
these objectives had five supporting questions in total which I will be discussingcin this s
tion. | will present the general findirfigs each questiofollowed bydeeper disca®nwith

examples.
4.1 Findings from the Interviews
4.1.1 Objective I to better understand the 10T business opportunities

Understandingny business opportunrgquirs initial knowledge of value that customers are
expecting anthef i r skl $0 deliver that valuBhe supportingguestions regarding the
first objective artherefore focused dwo thingsa)f i ndi ng out t hen-com
er 0 s n®fending out ow companies capture value in their IoT ecosysienefers

to the ¢ ompan yndavbkih thexcampap\cirdesagigth thenmecessapartners,

suppliers andustomers

(1a)What are the needs of different companies pertaining to lo®r its products and
services?

A need can also be seen as a challenge for the companies and therefore dineivdtacle.
viewees described their needs in loT in terms of values, challenges or opphiitinites.

not easy to differentiate these from each other asareesighjective. Challenges irtipdye

is a needo overcome then©n the other hand, the custenvaluecan also arise from their

C ust ome basides thexr ewraswhich point they would bring value to customers by
addressing those neetlserefore opportunities féhe companie® create value also lie in
discovering what their customers fingortantin the services or products they offer

In general, the findings at this point show that the 10T compédsuesflect theic u st o me r
needs There is an obvious dedwe collaboration in order to expatiir network to new
channelsot just for research purposes but they would also like to involve industries in orde
to turn their ideas to actual businesses. Natoralgommon challenge that each comigany
experiencing to know which customer to choose and which to a&ordpaniesspecially
smaller ones, fethat they are isolated and are not abletiwork For example case coamp

ny 1 feel they havec hal | enges t oand inrcase oiecompamnywdne of thespioblems
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have been that the academic community armliireess community are totally different groups and they usually

don&tusdi swi t h IrelaT, hetworking argd. finding partners aredsyects tohriving

in the environment. This is because I0T comprises of so many levels okekasitegsy

player irthe supply chaihardware suppliers, network supplard,applicatigrconnectiity

and service supplieesg influenceldy IoT one way or the othéeFhis essentially depicts that

not one company can afford to completely caNéacet othe value chaim IoT. Suchn-
frastructure is costly and to be frank, not an option for sustain@béitfact that the ae

demic community and the business community is experienced to be somewhat unconnec
could be one of the reasons for companietorimeable to find new channels. On the other
hand there ardoT consortiums, test labs and Smast @rojects ongoing withe invohe-
mentof national funding. Academia is highly involved in these projects. From my observatic
it is in fact the otheray around, there is a lack of companies joining these research effort:
This leads me to conclude that the issue is the diffemgrerspective and goals of partne
shiprather than lack of optiorfSrom my observationyropanies are reluctant to shaesrt
business plans, products and services to be scrutinized under research studies.rFhis is a
tality that 10T companies cannot afford to have. A change in mindset is important to be ab
to embrace the value that 10T odfe.ethe partnership andelprofit flow that comes with

it. Expanding to new channels in 10T nsarpartner with companies that enable onas bus
ness, in turn the companies will boost each otleedate and capture valé&ch company

in the partner ecosystem may have diff@&®istand serve their own value chhiowadays
research partners argart of ar@pen Innovatiofibusiness model that is already practiced
in somecompaniesThis means that research partners, whether from academia or companie

are involved in the deepment of a product or service together at a very early stage.

Further findingsuggest that therglow willingness tinvestin 10T regardless dfighinter-
estshown towardo T and there is a concern around data analysis and processing. The lack
investmenftindingis not a big surprise but is a contradiction to the high level of inderest
wardsl o T . I n case C 0 Wehavehyd may discasgions @itk patental paeners atd
customers and everyone seemed very interestedpbdyier e ady t kb looks Vikesittis ot an

easy task to convince investors. Investors need tangibleTpmahallenge with the loT
technology is that its value only increases whenatieenere devicedeployed, and im4
creasing contexts. Substantigestment is required to cover that entire context, which also
means longer ledithes. Instead of looking for more investment, it is probably better to focus
on targeted deploymeni®his will not only reduce the need for initial investment but also

shorten leatimes to value creation and maximize the value generated. Carefully targeti
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certain deployments mean to prioritize the most important financial pain point or opportunit
area fothe company ant lannchloT services or products whehey haveéhe highest-

pact.

| mentiored the findings related ¢oncerns around data anajyistegratiorand praessing.

With the existence of 10T, it is possible to gather intelligent infowroati of datalmplying

the heterogeneous data collected from various devices can be integrated and anilyzed fo
ferent usagd-or example thermal devices with sensors in a house can automatically low
temperature or increase it depending on the temperature. However, it can also collect
user patternand predict t usage based on data collethedsame data catsobe sent

back to the energy company for energy optimizatiprNest Thermost&ase company 5

also raised a practical concasrat t er y i. Notall technalagy develops in the same
pace and therefore remairsratationfor loT companies. The example of batteryshfavs

a challengr companies manufacturing different sensor devices, but is clearly aniopportur
ty for companies producing batterigsissimple process of collecting dsang sensortike

traffic or damp measurements, and using the same data for other applications, can be gene
done for factories, bigger machines, shipment companies and logisécgidn a few.
Therefore the expectation is that IoT would somehow provide atrih@re that will en

ble thesdindsof services. &e company 5 expresgegr concerns over thikiecause you put

the sampling rates smaller and...Very simple thimgsake you process too much, and data is nothing. So it's a
very interesting area how to do it progedyie need for data analysis is clegardless how data is
collectedMass datatreamsequire proper platform and storalBegg Dat® , as has i s
been investigated by companies for a while and solutions exist to dbal phitmomena.
Somecompaniegarealready looking at the next stage, it is knoWwastdatawhich is mass
datastreamprocessedmmediately as it arrives contrastto Big Data being processed in
batches. &st Data is expectad give even more value to custoniEsausenstant po-
cessing is close to raale and opens up further new opportunities for reveintinsk it is

only a matter of tim&hechallenge currently is integration of data. The contextfiach

data comes from is extremely versatitbcovering all of that will require a lot of resources.
Furthermoreand most importantlyhere is a gap in the knowledge of customers and the

avalable serviceBridging this gap &clear point of opportunity.
One other important problethat | would like to address which came up from case company

4i s security i ssuesseuf ha®&rye e X @rrmos sHerdstaree flo

are two things | would like moi nt out ; this is a case of
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needto the companyTherefore by addressing this concern, the company would be creatin
more value to their customers. Secigitybig concerim 10T in general. 10T infrastructure
requiresstorage that is accessible remotely and geographically unbounded, which essent
points to cloud servicddany IoT applications can with easel gbeir data to the cloud, for
storage or for processing by aeotharty. But not all data can be processed without security
concern although cloud services have layers of security. Furthermore, it is going to be a |
time before people can be cowced to change their mindset lmow they perceive info
mation. For exmple, social media nowadays are collecting user data without everyone be
aware of it. But with 10T, the data sent can be from a sensor in your house (hoae auton
tion), or in your heart (medical, healthcare). Does this type of information needroomsent f
theuser? And if the user gives consent forbe used by targeted organizatibkes energy

or the health ceer, do those organizations h#we right to store the informatiam a place
where it can be further accesgdthe Intern&With different types of consent, how can
they manage the vast amount of data without compromisipgramgsions or customer
right® This challenge is related only to security but altm data management in loTrPe
sonal data management is being regulatet bggislations and other countries around the
world. This adds a tidbit of challenge for compavties thinking otompliace The rules

will touche.g.data ownership, storage and the right to deletd datathis as an issue that
will not be easilgr quickly solved. | doubt that there can be a 100 percent stoudese-

vice, but there castill be preventive actions and fasttreado any breacilhe examples
relevant to this secti@an be seen #ppendixl.

(1b) How can companies capturghe value in the 0T ecosystem?

This question relates to the first one and supports the next step after identifyistoriter
valuethatcan becaptured andonverted taevenue streamis this section we will discuss

the value creation. Without value creatioere cannot be value captuedthough one can
create value without capturindgsSitnply putif you are in a business and have nothing to o
fer, hen you cannaxpecto get paid eitheMaking money in lo®r connectedpace is not
limited to product sales nor isaitstraightforward procegster the initial product/service

sale, there are numerous possibilities to exceed the initial puichasg gxploring other
revenue streams such as vatiged services, asdsubscriptionsCustomer value is seen

as subjectivim many caseandeven more so in IoT. It igery much dictated by customers.
I0T in itself is an infrastructure upon which services and products are built. A person hauvi
0T technology may not even notice it, for example the usage of smart meter formenergy cc

sumption measurements. The point here is when selling productsiessl igerT; typically
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one does not mention all sorts of 10T functionality, but more the benefits that a ceftain pro
uct or servicean bringo the buyerThe process of understanding what the customer pe
ceives as value requittesreforecreating thealue byforging relationships wittustomers. It

isa continuous process of revising and personalizing thegoffierloT increasing a coayp

n p fevenualso reques the understanding of how partners in the ecosystem make money
In the 10T ecosystem bimesses need resouftcen one anotheBased on shared value and
assets, nderstanding the value capture elements swdhe#igerthe firm will have to sare

profit with another and how,s i mpor t ant i n p o sgoodibargainimyg o

position.

The findingsare grouped inta@ustomer needs, compagmmongoals and I0T enablers.
Values can be captured by identifying the differentawayapangan serve the customers.
Thereforehe findings can be further categorinéal the followingperceived valuesnprov-

ing lives; convenience; networking and knowledge sharing; efficiency and cost m@allictions;
perceived opportunitidset us now analyze these findings and further elaborate on the diffe

ent ways value can be captured.

One of themain motivations of companies and innovatocapture valuis to create diffe
entservicesandevi ces target ed argiveithemp movevcenvepiencep |
For example in the casd ¢ 0 m Beten yobility; tan ntbve easily eithertinee or work related.
People can move easily from their homes to their bdsiness 0 p e o p | e d @ndscasevcampanyt o
4 :0On tbe social side, people are demanding more transparency from governments, which can be achieved
more access to drination and by involving citizens in the decisiaking process of our citefn both the
examples mentioned, the valuthtocustomer in general would be to getligésit datahat

would allow them to predict traffic be involved in the procest decision making for a
better cityWe are talking about value in service content, which can be multipucaosee |
further concluded that these are not stalmhe services. These services would require some
sensor devicdgeal time sensinglorag, data integratioreal time coordination with other
data streamg)nd analysis as well as applicét@ss visibility) making the data vistbtbe

user. In the first case, the necessary traffic sensor data would be collected and the user
access the information for the area he/she lives or travidig imaffic case can be seen as a
OFreemi umé model or a 0 B a stomeracandpayHar sekvide m
through subscription and get the application forlfrébe latter case, an additional aspect of
Government sets in. The requirement for the latter case is commitment from both gover

ments and private companies in order fofltve to work.As can be seen both companies
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are to offer intelligent data, howeveey couldhave different value capture modelshe

case where government is involved, | believe further assassmguired. There may be
data that can be freelyadable and sensitive data that cannot be releaseg. case, | can
imaginethe revenue stream feuch business could be fodhdugh licensingn an 6 o
business model &8 where value is captured

by exploitinganidea within an organization.

When it comes to creating vatugoropositionghrough networking and knowledge sharing;
cost reduction and efficiency; aeav opportunities, the best way to evaluate how to capture
value is taanalyzdahe dfferentvalue creation methods and touch basbusimess model
possibilitiesl will start by discussing the networking and knowledge sharing context in 0T
Sincecompanies still have an unclear picture oflthegcosystem, the earlier the companies
form alliances and partnerships the sooner they can evaluate the etbsyisighest value
added activity for networking and sharing knowledge ioalo beseen alreadyuring the
research phage. g. C a s eWe@eedm praaderyetwd@k; cooiegatiith different companies,

not just for research work but for actual businddse example indicatdsat companies are already
networking and sharing information duangearly stage but findsnibre valuable if they can

get from there to actual businégemanother anglie case company &:tx we think about the
new ecosystem and thew industry, we are creating, would need a whole ctmynwith thesame sensors to

start to enable new buesses The importance of networking therefore does not remain just in
research, but it is good to start th€he need mentionednplythat there are challenges for
companies to deploy their services or products, or finding suitable partners tougmnedge
with. This gap clearly opens up opportunities for yet new Algasd business model to
explore in this case i stionaléferitis Ogasequiring R&i n e
from external sources can be less expensive, resultateritinfeto-market.This is partic-

larly true for smaller companies or 4tpg. The partnership would be then with bigger co
panies who have better resources. There aretragies here, but | will not be discussing
those, in order to keep this maronciselt would require going deeper into the business
model analysis, which requires for sure another Shelyoint is that both big and small
companies can evaluate their pain points and prioritize the one that has the higlifest val

they form @rtnerships in order to combine resources.
l oT brings new opport unirewcesses of podustspiederfivk e r e

maintenance things cleéarlynewdconcept study bring opportunity foé Ut is clear that IoT as a new
technology for companies will also bring them regss o influence thé#Ms And there are

50



al so more chances t o r sathtiitgi®the kind & drojecs ihvolvbdénc 0
loT6 ,we 6an optimize the running cost of the equipinéfite benefit for companies is limited only

to imaginationThat is not to say that harnessing the value in new opportunitiesx@tould
take more effortbecause it dods. itself reducing cost and increasing efficisnglue @-

ating pointdor customersiNe can discuss what that sort of offering entails from the provider
in order to tailor to the needs of the custoiReducingost or increasg efficiencyis con-
nected to process optimization. This requires understanding of custae®sgsiosa long

term client relationshgr partnershijs expectedProcess enhancements require samief
customizationSo a business model that allows tailoring of value propositiorbls. i

examplethatare relevant to this sectican be seen dppendix2.

4.1.2 Objective 2 to better understand what the business landscape looks like for

IoT at the moment

The second objective isuaderstand what the business landscape looks like for 10T at the
moment.Understandinghe landscape sheds light on the type of opportuth¢exist for
striking newpartnersaand benchmarking businesbtse the supporting questions are related

to partners and competitors, 10T ecosystems@aitatiorof value.

(2a) Who are the partners and who are the competitors?

In general for a business, seeking partnership is a commantoneanance the business
model and there can be various motivations to dBusinesss need each other fa-r
sources and activititgat they might not yet have. | have mentioned something alieut par
nership in the previous sectoHere | will analyze the different partnership types in-a bus

ness modelnd theeasons for the variopartnershig

The findings can be categorized thteedifferent motivationso collaborate: optimization,
resources and reducing rigbgtimization is considered one of the most asits of reb-
tionshipin a business. It is forged to optimize the allocafioesources and activitie®-R
ducing cogs or sharingnfrastructure can also be motivationthis relationship. Examples

from the findings can be derived from sade 0 mp a neyearch institut®s for the moment...we

are collecting data and giving some business area expertise forttaethesodould develop other regions for
congestion recognition and also for dynamic route planning. So they are the partners that we are looking
Because if there comes new business or spinoffs or sondetipiagders, suppliers...might be addidiaiata

providers...some company providing road sensot data..d C as e woperatpnawith Yiealtt?oe 0

ter, consulting companigsrovisioning, infrastructure, property maintenance comgiifigrent retailets
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These companies seek other compariilegifferent business aread thay do not havén

the first example it can be clearly seen that research institutes have more resources to dc
relevant studies and therefor are soafjbifor their expertise. Anything they may come up
with thatcan be turned into revenues is also taken into actbimis a noftompetitive
relationship where alliance is needed for strategic reasons. her®tThe pace of techoel

gy development is quite fast, this sort of alliance is very valuable. Talefaarwemoves
stress from the relationship and allows a fruitful partnership. The second example implies
same strategic relationship forged for reasons of acquiring resouii@esto the thirdxe

ample Howe'er, the partners could be oth&mnallcompaniesvho have the same need to
acquire activities. This type of rel atio
between competitors. Creatihigtype of alliance will make the companies both partners and
competitors at the same éinin an 10T ecosystem, this is a common phenomenon and even
an encouraged obecause 10T area is very competitive and uncertain at the sa@adime.
otherrelationship that is motivated by the lack of resources is the acquisition of that particul
ressar ce or activity. For e x awafolfradchiswgbecduse wea S
don't have our own safesThis is clearly a good method to quickly gain knowledge and more
importantly access to custom@&ise examples relevant to this seatenbe seen iAppen-

dix 3.

(2b) What businesses are there in the 10T ecosystem?

The discussion in this part will shed more light int@attiscape of IgTor instance which
areas are successful, which sector is more populHEnjsetan be doneylanalyzing the var

ous businesses interacting in the ecosystem. In géeeiiatlings showed that most of the
companies see the ecosystem as an envirohatesndbles them to do business better. They
all seem to understand their roles and can identify what lmstiresseeed in order to make
their own happenlrhe findings calbe categorized into twBMs horizontal €.g.wireless

sensor platform, securigr)d verticale.g transport, shipping.elco.

Starting with the horizontal busingle advantage is that it permasid growth and innav

tion by allowing multiplproviderstevelopes to work in a common platform; presumably
the gateway and clofuthctionality is in place for them to sh&ake for example ThingWorx

or Xively.The idea is that the innovators using the platform can assume everything will wo
and they can focus on creatapplicationsservices and devicés.c a s e C O mgua ny

not providing a closet product, but a development platformltvas & send any sensor daiagisny cm-

munication protocol to any information systeffhcanbe se@ theyoffer a platform solution that is
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versatile and allows integration of datee common platform enables information and r
source sharing by the devices and semioe®ver, there are always two sides to every coin;
there is also a downside to bemg horizontal businesshé most important challenge there

is unfortunately du o f o n eHdrizontal platiorm®ekdto gain significant traction
before it can truly benefit dheampinofqeuees od .
challenges where the sensors can be used to better environment, urgency maiteas dilsastessmplies

that sensors cannot yet be uagdidelyas they would have hopddhis means either ®is

ing infrastructure or other open gateways and services. It also indicates that this peeds to |

pen before any developers or providers éraaelequate market to serve.

The vertical business has been the first in the 10T, spgceome appliances by variols ma
ers They have become more dominant by lgireraheir assets in combinittgm with

cloud services and open gateways, almhs them to aggregate datahils model the 10T
device, the possible gateway and the cloud service is all providedlatetby the same
companye.g. Philips Hue Lightbulbhe verticalmodel giveshe enduser an advantage of
having a single pu of contact for support as well as no compatibility problems with various
elements. The disadvantage with such a setup from theeemerspectiveoweverjs that

they are entirely dependent on that vendor for improvements and uptredese comg-

nies 1 and Bave vertical 0T offeringsSoahe end goal of the system will feed and provide. And also

information integration, for example weather data, congestion data, and then forecast data, hisiery data c
binedd ,smast house concept, our idethéd we always drive the 10T in linked with constructions or buildings

we put multisensory into flatghatrepresent the transport businasd virtual home3ranspo-

tation focueson data related teehicles, traffic and logistieBoking up with loTenables

them to provide their customers also with data concerning weather forecast, which can
combined with traffic information to add value to customer servigeMiovision Platform
specializes in exactly tHife smart house concepta greatx@mple of vertical gone sid
ways. The idea is to integrate all kind of dewvicestrol the home and automate it. Thget

er the devicesith sesorsgather data and make use of them. licdlse comparthis com-

cept is combined further with constructiorbaildingsTo enable the transmission of data
back and forth in the bigger picture, this environment will need gateways to access the intel
and as mentioned before a place for all the data to be stored and analyzed. The pattern se

to be the samegardless of which concept we are talking about.

After analyzingoT in both the horizontal and vertical space, it is not clear which IeT bus

nesganodelwill dominate the ecosystewnif it will remain a mixHowever, for now it is clear
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