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Disclaimer

The information in this document is provided as is and no guarantee or warranty is given that the information is fit
for any particular purpose. The user thereof uses the information at its sole risk and liability.

The document reflectonly the auh or 6 s v i eB€sis natdiable forhaey use that may be made of the
information contained therein.
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1. EXECUTIVE SUMMARY

1.1 Publishable summary

The challenge fomternet of ThingsIpT) stakeholders and the I0T ecosystem is to create value
for individuals or businesses.

The value diffes for different stakeholders; individualsrcperceive value as somethitigatis

Ai mprovingo their | ife or bring them new exgyg
on investment), that is translated in isgvcompany money, directly, either by lowering costs, or
indirectly, by improvimg efficiency of existing resources, etc.

The involvement of many stakeholders in the loT digital value chain can create rather
complicated business models necessary for many IoT applications that in short term limit the
impact of 1oT technologies and apmaitions.

IoT brings challengeto the stakeholders in the 10T ecosystem on identifying horizontal needs
and opportunities, the management challenge related to internal organizational goals (i.e.,
matching technology and to the objectives of businesdam#s), and the ways to overcome the
market maturity issues for new IoT techno&xy

The IoT business models concepts and framework as presented in this document cover the
identification and analysis of the logic of an loT ecosystem (form by severaglaries), or an
individual company, the way it operates and how it creates value for its stakeholders.

The document discussthe conceptual framework for the business model which is a reflection

o f the 1 o0oT ecosystem' s/ c ocopeatntyedlasl busieeasl modetssd s
reproduce the content, structure, governance of technology and business transactions designed sc
as to create value through the exploitation of 10T business opportunities through applications. A
special focus is laid on ¢hview from technology providers as there is very good access to
respective ecosystems/players.

The document presents first current business models and provide taxonomy, indicating which
ones can be improved or enabled by I0T technologies. The basestlitly is existing literature

on business models as well as input from sewatatking Groups (WG9 of The Alliance for
Internet of Things InnovationA(OTI). Through searching availablgerature andnformation

from loT technologies, applications andlugions providersdifferent approaches are presented
andthe identificationob u s i ne s s mahdtseemsimbra suitableyfdr a specific product
and markets doneg according to the past experience.

1.2 Non-publishable information
None.
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2. INTRODUCTION
|

Digital innovations are a key enabler for meeting the objectives of many of our societal
challenges from sustainable health systems to the improvement of resource and energy efficiency
as addressed in Commission policies like the Energy Union and th@aCiEconomy.

The internet, the web and recent developments in virtual and augmented reality continue to
reshape the production and business models of all creative industries.

This additional value creation from digital innovations occurs in

1 Products: Driven by the development of the Internet of Things, the further integration of
ICT in all types of products and artefacts offers a wide range of opportunities for the
growth of new industries including starps and is transforming all sectors of the
economy. This includes developments of markets like the connected car, wearables or
smart home appliances.

1 Processesthe further spread of automation in production and the full integration of
simulation and data analytics in processes and supply chanbriaging substantial
gains in productivity and resource efficiency over the full cycle from product design to
lifecycle management.

1 Business modelsby reshuffling the value chains and blurring boundaries between
products and services. Smart conneg@ertiucts come with services and customers adopt
changing behaviour e.g. on "ownership"-aeation and sharing (the apps economy).
The impact of adding services to the product portfolio of manufacturing companies has
been shown to increase profitability bp to 5.3% and employment by up to 38%

The 10T developments havaajor implications for business model innovatiand the use of
existingframeworks and streamlining established business modei®ot address the challenges
pose by new products, se®s and IoT ecosystems related vimue co-creation and value
capture.

Value co-creation, involves performing activitieegether with other partners in the loT
ecosystemt hat i ncrease the value ofenda s ewlmngnassy 0 s
to pay.In thehyperconnectedociey, products and services are connected with other products,
leading to new analytics and new services for more effective forecasting, process optimization,
and customer service experiences and the new loT businesslsma about creating
experiences of valuén this context, the 10T value chaimnd value networlkaeimportant par

of the 10T business model that defines how the service is delivered. 0T ecosystems have very
complex value chainbecausdhey impactand influencea large number of processes over the
loT architectural layers shown Figure13. Theincrease revenue potentiaffered by complex
multidisciplinary and technological heterogeneous I|oT applicatioeguires that loT
stakeholders need to work together to deliver on the promise of IoT.

2.1 Purposeand target group

This document establishes a first analysis of curd@htousiness model® build a framework
and specifiesfterwardsa taxonomy foitoT enalted technologies

! Digitising European Industry Reaping the full benefits of a Digital Single Market, Communication from the
Commission to the European Parliament, the Council, the European Economic and Social Coanichittee
Committee of the Regions, Brussels, COM(2016) 180 final, 19.04.2016

2 M. Crozet, and E. Milet, Should everybody be in services? CEPII working paper 2015
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The framework is used as a basis to structure and organise the existing literature on the topic
business modelsnd serves as a basis to initiate the dialogue with tmernet of Things
European Platforms Initiative (IeEPI) Researchral Innovation Action RIA) projects on
concrete material to be discussed and updated in a dynamic matter during the-IONIFY
projectlife time.

The business model framewoi& usedfor the discussion withoT-EPI RIA projects related to
value cacreation and to the market viability of business endeavours enabled by IoT platforms.

It is afirst stepin the UNIFY-IoT projectdevelopmentsfollowed by workshops, trainings and
in-depth analysis ofompanies and institutes the ecosystem 0NIFY-IoT partrers, which
leadin the endo a policy recommendation for the Europ&zsmmissiorbased on the feedback
from different stakeholders.

2.2 Contribution

SINTEF is thetask leader. SINTEF coordinatthe task activities and addresshe creation of

IoT businessnodelsframework based on the close cooperation and coordination with the H2020
RIAs addressing the 10T ecosystearsund different 10T platforms for smart connected objects.
The framework captusethe challenges of building lo@cosystem business modetmsidering

the heterogeneity of smart node devices at the edge, network technologitgle
standardisation initiatives, the immaturity of innovation, and the unstructured ecosystems. The
activities areaiming to identify tools or KPIs for ecosystemsiness models evaluation where

the elements such as value design amatlie cecreation are included in IoT ecosystems
development.

DIGICAT adcedinput on the 10T business models that it is aware of in the UK and Ireland.
ISMB will support the definition bthe Business Models Framework with particular attention to
value constellationf stakeholders.

SISAX-M addressdbusiness models from companies in Silicon Saxony and Germany that arose
from new technologies in the field of 10T, e.g. by Metioronics,isih, ZigPos or Dresden
Elektronik

HIT worked on the Business Models Taxonomy, helping in definition of families and analysing
current models$o identify the most suitable ones

2016-06-30 6 of 57 Public
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3. 10T BUSINESSM ODELS FRAMEWORK

3.110T Businessmodels

The 10T is bridging th@hysical, digital, cyber and virtual worlds and requires sound information
processing capabilities for the nAadigital st
gradually moving from vertical, single purpose solutions to muultpose and collaboraé
applications interacting across industry verticals, organizations and people, which represents one
of the essential paradigms of the digital economy. Many of those applications still have to be
identified, while involvement of end users in this innamatis crucial. 10T technologies are key
enablers of the Digital Single MarRgiDSM), which will have a potentially significant impact

on the creation of jobs and growth, along with providing opportunities for 10T stakeholders in
deploying and commerciaing IoT technologies and applications within European and global
marketq9].

In 10T applications, physical objects have features of digital cyber and virtual techrasidgy

they can sense/actuate, be prognaable, addressed and communicate with other objects or/and
humans. Combining digital, cyber and virtual technology with physical objects requires
collaborations and cooperation between partners from different industrial sectors and domains.

IoT is a concpt and a paradigm with different visions, and multidisciplinary activities. 10T
considers pervasive presence in the environment of a variety of things, which through wireless
and wired connections and unique addressing schemes are able to interact iwitheaand
cooperate with other things to create new applications/services and reach common goals. In the
last few years loT has evolved from being simply a concept built around communication
protocols and devices to a multidisciplinary domain where deyitnternet technology, and
people (via data and semantics) converge to create a complete ecosystem for business
innovation, reusability, interoperability, that includes solving the security, privacy and trust
implications[9].

IoT ecosystems offer solutions comprising of large heterogeneous systems of systems beyond an
loT platform and solve important technical challenges in the different industrial verticals and
across verticals.This requires a new approadwround value creation and capture, the
monetization of endisers value as presentedrigure1”.

|l oT6s disruptive nature requires the assess
across the digital value chain in i@rs industries and in many application areas considering
even better exchange of data, the use of standardized interfaces, interoperability, security,
privacy, safety, trust that will generate transparency, and more integration in all areas of the
Interné (consumer/business/industrial).

IoT will generate even more data that needs to be processed and analysed, and the IloT
applications will require new business models and presleictice combinations to address and
tackle the challenges in the DSM.

The clallenge for 10T stakeholders and the 10T ecosystem is to create value for individuals or
businesses. The value diffefor different stakeholdersindividuals can perceive value as

3 http://ec.europa.eu/priorities/digitaingle market_en
4 Smart Design http://smartdesignwidwide.com/
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something is Aimprovingo their éds,ipdroeivevaluebyr i ng
ROI (return on investment), that is translatedsaung company money, directly, either by
lowering costs, or indirectly, by improving efficiency of existing resources, etc.

Monetising in the hypeconnected society is not limited physical product and services, and
other revenue streams are possible after the initial product sale, includingagtdke services,
product experience, subscriptions, and apps, which in the new digital economy can exceed the
initial purchase price.

THE INTERMET OF THIMGS REQUIRES A MINDSET SHIFT

Because you'll create and capture value differently.

TRADITIOMAL PRODUCT 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 or 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

SOURCE SMART DESHGN

competencies, existing
resources & processes

ecosystem partners
make money

HER.ORG

Figure 1: IoT mindset shift

The involvement of many stakeholders in the loT digital value chain can create rather
complicated business models necessary for many IoT applications that in short term limit the
impact of 10T technolgies and applications.

A business model is the plan implemented by a company to generate revenue and make a profit
from operations. The model includes the components and functions of the business, as well as
the revenues it generates and the expensesuits[11].

The business moté is a description of the value a company offers to one or several segments
of customers and of the architecture of t h
marketing, and delivering this value and relationship capital, to generate profitable and
sustainable revenue streafif].
The evolution of business perspectivehi® l0T is driven by two underlying trenfi?]:

1 The change of focus from viewing the loT primarily as a technology platform to viewing

it as a business ecosystem; and
1 The shift from focusing on the business model of a firm to designing ecosystem business

2016-06-30 8 of 57 Public
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models.

An ecosystem kginess model is a business model composed of value pillars anchored in
ecosystems and focuses on both the firm's method of creating and capturing value as well as any
part of the ecosystem's method of creating and capturing Ma&jie

IoT brings challengeto the stakeholders in the 10T ecosystem on identifying horizontal needs
and opportunities, the management challenge related to internal organizational goals (i.e.,
matching technology and to the objectivébuasiness developers), and the ways to overcome the
market maturity issues for new IoT technology.

In order to defining the business models, there is a need to address the loT challenges for
adoption. In this context, the challenges that are focusinglaiform, developer community,
business ecosystem for the formation of-lmdsed ecosystem business models come in addition

to the challenges identified [&2]:

1 Diversity of things - that refers to the challge in designing business models for the l1oT
due to a multitude of heterogeneity of connected things and devices without commonly
accepted or emerging standards. The diversity of things is challenging as well for the
ways the things are connected with ottieings, businesses, and consumersiesets. In
this realm, a continuum of possible business models is increasing. 10T is bridging the
physical, digital, cyber and virtual things that are becoming available in different formats.
These different formats dhings are elements that have a specific purpose, comprise a
series of data, and can perform actions. They integrate with other applications and
physical things, and may require specific business logics.

1 Immaturity of innovation - that refers to multitudeof emerging technologies,
components, devices and loT platforms. The loT products and services are not yet
mature; many are not standardized or modularized for-srgke usage and the features
such as "plug and play" are missing as prerequisites fantieeging market. Connecting
IoT solutions together enables developers to experiment and create products and services
for various 0T ecosystems, and learn from market experiences when designing business
models. It is argued18] that bigbang disruption, which is enabled by new digital
platforms, as those used in loT applications, does not follow the technology adoption
lifecycle that recognizes five types of adopters of innovation, including innovators, early
adopters, early majority, late majority, and laggards. The new IloT
products/services/experiences are perfected with a few trial users and then are embraced
quickly by the vast majority of the market. It is expected that the innovation is mature
enough for astomers to adopt it rapidly.

1 Unstructured ecosystems- refers to the fact that the existing 10T ecosystems lack
defined underlying structures, governance, stakeholder roles,-cr&gatng logics and
lack of appropriate or required stakeholders in the eming ecosystem. New business
models demand creating new relationships in new industrial sectors, extending existing
relationships and penetrating new sectors. The complexity of an ecosystem is related to
the number of participants and IoT is still nottora. Many stakeholders (i.e. device
suppliers, suppliers of software infrastructure, suppliers of hosted solutions or smart
services, 0T operators, vakaelded service providers, full service integrators, data
collectors/analysers, (open source) user rnomty, 0T platforms providers, etc.) are
pushing the business model innovataevelopmentin this context, the focus is on the
generation and capture of value in the ecosystems and the unstructured 10T ecosystems
result in the need for Io$pecific bughess model frameworks that support, construct and
analyse the ecosystem and business model choices and articulate this integrated value for
the stakeholders.

2016-06-30 9 of 57 Public
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There is no common opinion as to which components make up a business model. The
conceptualizatin used inM14] consists of four dimensions: the Who, the What, the How, and the
Why as presented figure2.

What do we offer
to the customer?

Value
proposition

How do we deliver our
goods and services?

How do we
achieve value?

Revenue
model

Who is our target
customer (segment)?

Figure 2: Business model definitidnthe magic trianglg¢14]

The four dimensions provide an illustration of the business model architecture in the following
manneif14]:

1 Who: address the issue that every business model serves a certain customer group and
idenify the definition of the target customer as one central dimension in designing a new
business model.

1 What: describes what is offered to the target customer, or what the customer values. This
is related to customer value proposition or the value propogitiat can be defined as a
holistic view of a companyob6s offer of pr
customer.

1 How: refers to the build and distribute of the value proposition using company's
processes and activities. The processes and adjvitegether with the relevant
resources, capabilities and their orchest
form these dimension within the design of a new business model.

1 Value: explains why the business model is financially viable; tme$ates to the revenue
model. This unifies aspects like the cost structure and the applied revenue mechanisms,
and points to the elementary question of any firm, namely how to generate value.

Table 1 shows the business modelrfrawork for I0T applications presented[R1]. The table

shows the building blocks that constitute an 10T business model (key partners, key activities, key
resources, value propositions, customer relationships, channels, eussemments, cost
structure, and revenue streams) and the possible types for each building block.

The framework | acks the detailed approach fc
relatively low number of observations and results cannagdmeeralized to dissimilar cultures
and economies.
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Tablel: Business model framework for 10T applicati¢2$]

Key partners
Hardware
producers
Software
developers
Other
suppliers Data
interpretation

Key activities

Customer development
Product development
Implementation; Service
Marketing; Sales Platform
development Software
development Partner
management Logistics

Launching
customers.
Distributors
Logistics
Service
partners

Key resources
Physical resources
Intellectual property
Employee capabilities
Financial resources
Software

Relations

Value propositions
Newness Pgormance
Customization
"Getting the job done"
Design

Brand/status Price
Cost reduction

Risk reduction Accessibility

Convenience/usability

Customer
relationships
Personal assistance
Dedicated assistance
Self-service
Automated service
Communities
Co-creatin

Channels
Sales force
Web sales
Own stores
Partrer stores
Wholesaler

Customer
segments
Mass
market
Niche
market
Segmented
Diversified
Multi-sided
platforms

Cost structure

Product development cost

IT cost
Personnel cost

Hardware/production cost

Logistics cost

Marketing & sales cost

Asset sale
Usage fee

Licensing

Revenue streams

Subscription fees
Lending/renting/leasing

Brokerage fees
Advertising
Startup fees
Installation fees

The principlegpresented abovean be applied to the IoT business models by answering the four
questions and identifying the target customer, the value proposition towards the customer, the
value chain behind thereation of this value, and the revenue model that captures the value. The
business model allows for a holistic view of the business by combining factors located both

inside and outside the firm.

Value creation in loT can be classified into layers relate manufacturing (manufactures

provide the sensors/actuators, gateways, software, communication infrastructure, platforms,
tools, etc.), supporting (collecting data, which is utilized in the value creation processes) and

value creation (uses loT as a@@ative factor).

The approach of the IERC is to use a more ttairchitectureon eight leveldor 10T as shown
in Figure 13. The stakeholders are participating into one or more layers and create new own

business model based on their role in the IoT ecosystem.

1 Collaboration and Processes Layempeople and business processdsansformation

decisions based on things apps and knowledge

1 Application Layer- dynamicapplications, reporting, analytics, contkalilt using things

processed "smart" data

=a =4 —a -9

Service Layei services, multi cloud services, analytics, mining, machine learning.
Abstraction Layer dataabstractior aggregation and access
Storage Layer dataingestionaccumulatiorandstorage

Processing Layer edge computing, data element analysis and transformataytics,

mining, machine learningpervasive and autonomic services are provided through

ubi

guitous

mac hi

nes i n

bot h

faut onomi

co

1 Network Communication Layer connectivity elemets, gateways, communication and

processing units, wireless technologies, and wireless sensor networks body area
networks, local area networks, cellular and 3/4/5G, LPWAN, etc. for delivering the

information
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1 Physical Layer devices and controllers, "thingsensors/actuators wired/wireless edge
devices, object sensing and information gathering

The eight 10T architectural layers show that 10T applications need to address heterogeneous
technologies and complex issusach as the annectivity with a varietyof edge devices,
protocols, while connectivity has to be guaranteed takenaiotount for latency, disconnects,

and retris.

The IoT business models framework need to address the why (loT value proposition), who (10T
stakeholder) and what (loT architect layer) as presentedkigure3.

Stakeholder 1
Stakeholder 2

Stakeholder 3

Why

A

h
Competence

Control
Econbmig benefits

Revenue model‘@
¥

Cost structure ‘

Stakeholder 4/

'

Who

Figure 3: Prototype artefact of the business model type for 10T, (adapted 22

The gplication logic may need to run on tedgedeviceswith limited amount of storage and

compute power on senstastuators edge deviceV.alidatingt h e

devi cadsrightd ent i

and securing the dataquires endo-end solutions that integratesvariety of hardwarend
softwarewith different standards and unique APIs, which make difficulattarge variety of

technologies, each with its own unique interface.

The stakeholders involved in 10T applications can participate into more than one layer, and
create the business model appropriatdhe 0T ecosystem in which they are involved, by using

a business model framework that connects different 10T business models with the underlying
ecosystems (closed, open, company centric/private, networked, etc.) and the type of customers
(business, indstrial, consumers, etc.).

In this context, loT platforms (i.e. software platforms, cloud platforms, and hardware
connectivity platforms) try to address and handle the complex integrations, protocol translations,
and connectivity issues, so the developan focus on the IoT application and business
requirementsThe platforms providers create 10T ecosystems that involves close partnerships
with stakeholders that use their technology.
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Following the loT layered architectuagpproach IoT platforms shouldriclude the following
elementg17]:

)l

Abstraction Layefi abstracting physical 0T devices and resources into virtual entities
and representations, enabling interoperability through uniform access to heterogeneous
devices and remirces over multiple communication protocols such as MQTT, Restful,
etc.

Virtualization Layeri providing service lookup mechanisms that bridge physical
network boundaries and offer a set of consumable services.

Data management Framewarlkenabling storge, caching and querying of collected data

as well as data fusion and event management, while considering scalability aspects.
Semantic Representation Framewarkfor modelling and management of semantic
knowledge

Security and Policy Framework implementng Access Control mechanisms and
Federation Identity management responsible for authentication and authorization policies
and for enabling federation among several IoT platforms respectively.

Networking Frameworki enabling communication within and acroggatforms,
providing means for selhanagement (configuration, healing and optimization) through
cognitive algorithms.

Open Interface$ set of open APIs (possibly clodzhsed) to support IoT applications,

and ease platform extension by enabling easyaat®n and quick development of tools

on top of the platform.

Data Analytics service$ providing "real time" event processing, a s&dfvice rule
engine to allow users to define simple and complex rules, and querying, reporting and
data visualization cagbilities.

Machine learning data analytiGsa set of complex machine learning algorithms, for
providing realtime decision capabilities.

Development tools and standardized toolkitkor fast development of (possibly cloud
based) loT applications that cha integrated by different companies.

Developments of 10T platforms involves an entire ecosystem of stakeholders covering the whole
value chain of the 10T that together coordinate and deliver the functionalities and the services
required by the variousupported I0T applications.

Hardware connectivity platforms are used for connecting the edge devices and processing the
data outside the datacentexi¢ge computinfiog computing), and program the devices to make
decisions on the flyARM and Intel offer ach loT platformg24][25].

As an example to illustrate the previous statem&m® M6 mb e sldevelepkrp integrate with
various chipsets, sensors, and other hardware platforms (i.e. ArduinbeRggp, etc.[24].

iy ARM®
E Cortex®™M
et -Dased MCU

mbed.com

Tools & Services
Community
Software

Cloud Development
Communication

mbed
Device Server
Security

Communication
Scale

mbed™ OS5
Energy-efficiency
Productivity
Connectivity
Security

— Community = Silicon Partners = Cloud Partners — Device Partners —

mbed Ecosystem

Figure 4: ARM mbed loT device platforjp4]
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The Intef IoT platform [25] provides an entb-end platfom for connecting unconnected
devices allowing data from billions of devices, sensors, and databases to be segeatinehed
exchanged, stored, aadalysedacross multiple industries.

The key benefits are security, interoperability, scalability andageability by using advanced
data management and analytics from sensor to datacenter.

@ Intel® loT Platform

ecure, Scalobie, Interoperable

TURN DATA
INTO INSIGHT

Figure 5: Intel® loT platform [23]

loT software platforms are offered by companies sucBraght Wolf [26], ThingWorx [27],
Jaspef30], Ayla Networks[28], that include the integration of heterogeneous sensors/arsyat
various communication protocolbstract all those complexities and present developers with
simple APIs to communicate with any sensor over any network. In addition, these platforms also
assist with data ingestion, storage, and analytics, so dewelaer focus on building
applications and services, which is where the real value lies in I0T.

Q0 Temperature .
™ Home
. Leaks / Level / Flow RFID - D Q

3 NFC
@ Acoeleration / Tilt

E Zigbee Industrial
Machine Vision / Optical @ Bluetooth
5 Amibient Light 5 :
Y m Cellular H
¢ Proximity H
: Wi-Fi : Enterprises
@ Force/ Load f Torque
TheReal ¢ SIS NN —
World ETT Rl e n—u Logistics
O Mation / Velocity TCRP IR  Enterprises
.': Dispilacerment CoAP
6 Acoustic § Sound Modbus
{  Vibration o
i a PROFINET
_l_5 Humidity f Moisture % MOTT
a
O Eectric f Magnetic HTTPS
J NMEA

©  Chemical / Gas

Gy

3«
[7=]
[#]
©

."- Locks
Figure 6: I0T software platfornj26]
Cloud based IoT platforms are offered by cloud providers to supleedlopers to build IoT

solutions on their clouds. Infrastructure as a Service (laaS) providers and Platform as a Service
(PaaS) providers have solutions for loT developers covering different application areas.
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PaaS solutions, abstract the underlyingvwoek, compute, and storage infrastructure, have focus

on mobile and big data functionality, while moving to abstract edge devices (sensors/actuators)
and adding features for data ingestion/processing and analytics services.

Large companies like Googlamazon,|IBM, Microsoft, SAP,etc. offer such solution®Amazon

Web Services (AWS) provide a robust suite of services to help stream and orchestrate |oT data
flows. The approach is presented-igure? [35].

AWS loT (((I/ \}») MESSAGES @

/_ \\ — With these endpeints you can deliver
RULES ENGINE
MESSAGES MESSAGES I O oo \ Transfarm device messages messages to every AWS service
based on rules and route to
K / AWS Services

AWS loT DEVICE SDK AUTHENTICATION DEVICE GATEWAY

AWS SERVICES

Set of client libraries to connect, & AUTHORIZATION Communicate with
authenticate and exchange messoges Secure with mutud devices via MOQTT,
authentication and encryption WebSockets, MESSAGES
and HTTP 1.1

APPLICATIONS
DEVICE SHADOWS Applications can connect to
FPersistent device state during shadows at any time using an AP
intermittent connections

REGISTRY =
Assign a unique identity to AWS loT API

each devices

Figure 7: Amazon Web Services (AVygtform

Google provides a suite of managed services that support the loT developers to build loT
applicationd34].

Sandard ) Google Cloud Platform
Devices Storage

Cloud
Storage
O D Soud
- Datastore
Ingestion Pipelines Application &
@ Cloud Presentation
e Cloud ! Cloud BigTable
Pub/Sub Dataflow _@_ App
Engine
m Cloud Analytics
9 Monitoring Container
Cloud Engine
Gateway Dataflow
e Ev‘;ouLiin Compute
99ing BigQuery Engine
| H =
14 Q|:| @ Cloud
Dataproc
Cloud
Datalab

Figure 8: Google loTplatform approach
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A business model framework is used by each stakeholder as a tool that helps develop its business
models, by providing an overview of the value chain compontentshe different solutions
provided by the IoT stakeholders.

The different business models depend on the centralised/decentralised models offered by the loT
platforms and the dynamic registration andrélgistration of edge devices in an 10T topology.

loT PaaS are associated with cloudhstectures in which a central hub provides the backend
services to edge devices. The key centralised capabilities of an loT platform include event
processing, enterprise system integration, device discovery, device management, event
notifications and rdatime analytics The decentralised models offered by the IoT platforms
allows the autonomous communication between edge devices in an IoT topology without the
need of a central hub with the capabilities such as-fogeeer messaging, decentralised
auditing, decentralised file sharing. Block chain technology is used to assure the mechanism to
enable the loT distributed model and the block chain platform, provides the building blocks to
enable edge devices in a distributed topology to exchange data asminp@igks in a trusted and
verifiable way.

In this context, the IoT business models are evolving ianrms of lifecycle, cooperation,
construct and configuratioare closely interrelated to the leased business and technology
ecosystensetup.

loT disrupts consumer and industrial products and services markets and serve as a significant
growth driver for semiconductor, networking equipment, and service previshelt markets
globally.

It is expected that the 10T business models are developed asofesideries of vertical market
solutions that witness growth at various rates over the next decade or more, all of which
aggregates to 130% of annual growth for the concept in totality.

The loT acceleration will be influence by factors such as séastwators advancements,
microcontroller processing units price/performance ratio, wireless connectivity cost, edge
computing developments, Cloubased software infrastructure and application implementations
and deployments (séggure9).

Edge-computing
‘developments

L Microcontroller l

price/performance L

N\
>

[ Sensor/actuators ]

Wireless connectivity cost ]

| Application

T Implementations/
lo

advancements

Cloud-based
Software/infrastructure J
Figure 9: Drivers of loT growti Why now? (Adapted frofa6])
The business model parameters focus is different as the service content increases in the digital
value chain for IoT market&lements such as value proposition, revenue mechanism, value

chain), target market, value network, and competitive strategy are added in redwiik
view in IoT business modelhe variouslayersof the IoT valuechainare divided indifferent
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distinct productor servicecategories as presented Tiable 2. Radios/communicationships
provide the underlying connectivity, sensors provide much of the data gathering,
microcontrollersprovide the processingof that data, modulescombine the radio, sensorand
microcontroller,combineit with storage,and makeit i i n s e rinto a lwévieeo Platform
softwareprovides the underlyingmanagemenandbilling capabilitiesof anloT network, while
applicationsoftwarepresentsall the information gatheredn a usableand analysabldormat for
endusers.The underlyingcommunication infrastructureprovidesthe meansof transportinghe
datawhile a service infrastructureneedsto be createdfor the tasksof designing,installing,
monitoringard servicingtheloT deployment.The IoT stakeholdersompeteat onelayerof this
value chain, while many createsolutions from multiple layersand functionally competein a
morevertically integratedashion[16]. The technichand business perspective of IoT paradigm is
illustrated inFigure10.

Table2: Layers of the 0T value chajt6]

Product ‘ Description

Radios Chips that provide connectivityased on various radio protocols.

Sensors Chips that can measure various environmental/electrical variables

Microcontrollers Processors/Storage that allow lawast intelligence on a chip.

Modules Combine radios, sensors, microcontrollers in a singi&amze.

Platform software Software that activates, monitors, analyses device network.

Application software | Presents information in usable/analysable format for end user.

Device Integrates modules with app software into a usable form factor.
Airtime Useof licensed or unlicensed spectrum for communications.
Service Deploying/Managing/Supporting 10T solution.
* Smart Transport — Smart Health — Smart * Ubiquitous - Moving - Localized
Buildings — Smart Energy — Smart City * Real - Digital - Virtual - Cyber - Augmented TIoT Physical
» Entertai t — Benefit — Utility - Oth. * E y d dent - E| v harvestil
_ ntertainment — Benefi er <:> nergy dependent - Energy harvesting Domain
* Open — Closed * Technology - Product - System - Service -
+ Int ted — Disint ted Experience :
IoT Ecosystem o (;Io:ng::n; or Nl:tl:v:rgl::de]}ascﬂ <:> 9 Axpl;)licaﬁon - Infrastructure Iol;rlfi?cl;zi:n
* Value chains + Things - Gateways - Processing Units - Storage -
IoT Business . :::i:i zon—creation - Value co-capture - Value co- 1 : . :)Y;:;:lsl::::{nUpdaleable . TIoT Usage
Model + Business model conception * On-demand - Always on Model
+ Centralised/decentralised IoT platforms
+ Unidirectional — Bidirectional + Personal - Home/Company - Community - Public
IoT Digital I panre R ot IoT Cloud
. C _ Divi 1¢ >
Services e Services

Business

Technical

Figure 10: loT Multi facet perspective

The IoT environment is evolvingncluding the creation and development of loTogstems
where the stakeholders are cooperating in the digital value chains across the loT architectural
layers. This requires the development of a flexible and dynamic IoT business models framework,
which reflects the complexity and heterogeneity of I@lue chaifvalue networksand their
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stakeholders in the 10T ecosystem, over the different stages of the IoT ecosystem development
The loT business modeframeworkis basel on IoT value chais/value networksacross the
different loT architectural layer3his considershatthe IoT stakeholdersireincorporatingthe
variousloT business models in thédusiness strategy.

3.210T Businessmodels cevelopments anduture research

The work in [1] provides a broad and multifaceted revief the received literature on business
models in which the authors examine the business model concept through multiple- subject
matter lenses. The review reveals that scholars do not agree on what a business model is and tha
the literature is developintargely in silos, according to the phenomena of interest of the
respective researcheffhe authors found emerging common themes among scholars of business
modelsas following:
1 The business model is emerging as a new unit of analysis;
1 The business modelesmphasize a systeme v e | , holistic approach toc
busi nesso,;
9 Firm activities play an important role in the various conceptualizations of business models that
have been proposed,;
1 Thebusiness models seek to explain how value igedeaot just how it is captured.

These emerging themes could serve as catalysts for a more unified study of busines§ heodels.
burgeoning literature on business models is young and quite dispersed. It is just starting to make
inroads to the top managent journals. The conceptual base is still thin, but our review of the
literature suggests two ways to advance the study of business models. First, enqaogeygs

that are more preciseould allow other researchers to better understand what the isioeel

in the respective study is meant to denote (and what it is not).

Thereview suggests at least three concepts that might warrant distinct consideration:
1 ebusiness model archetypes,
I Business model as activity system,
1 Business model as cost/rene architecture.

These distinct concepts cowddl be fruitfully investigated individually, as wellas in relation to

each other- under the umbrella theme of the business mod@leé study shows thaour
important themes are forming, primarily arouhé notions of the business model as a new unit

of analysi s, of fering a systemic perspecti ve
spanning activities (performed by a focal firm or others), and focusing on value creation as well
as on value captar These themes are interconnecting and mutually reinforcing. This all suggests
that the field is moving toward conceptual consolidation, which we believe is necessary to pave
the way for more cumulative research on business models.

3.3Businessmodel innovation by Industry 4.0

Innovation capacity and speed in implementation are core competenciesirtisaiciety in the
future needsto ensure msperity because icreatesreal and sustainablealues. The theme
Industy 4.0 and its potentialeak equally withthe related industryresearch andonsulting[4].
The intelligent networking and intergon of mechanical engineeringlectrical engineering and
information echnologyallowscompletely new optimization opportunitissch aghe increase in
productivity of entire value chainsHerethere are already numerousacéons in individual
companieslarge currentesearch initiatives across all participating induskgtors as well as
many events abouhe application potential ofhdustry 4.0 philosophyOn the other hand
opportunities for radical innovations the business modetdso operup. Companies canffer
their productsinder the conditions ahdustry4.0in a new way or generatedditional customer
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benefitsby valueadded servies across the product lifecycEEvensomeindustry structuresan
be levered bythe digitization of productand its own operations, such happened with
bookstoresin themusic industry andelecommunications

The Industry 4.0study [4] examinesthe impact, risks and opportunities preciselythis little
considered developmemt the mechanical and plant engineeriige study gives information
by providing options for the traditional mechanical and plant erggnng that show howto
remain economically successfohsed by supporting, networking adaitalization business
models even in times of Industry 4.0.

3.4 Building the hyper-connected society

IoT represents the convergence of advances in miniaturizatioeless connectivity, increased

data storage capacity and data analytics. Intelligent edge devices detect and measure changes ir
environment al parameters and are necessary
generating Athingdhei thastt atase, rapdrt nberact
environment. Universal connectivity and data access provides opportunities to monetise data
sharing schemes for mobile network operators and other connectivity players.

IoT supports private and plic-sector organizations to manage assets, optimize performance,
and develop new business models, allowing a leap in productivity while reshaping the value
chain, by changing product design, marketing, manufacturing, and after sale service and by
creatingthe need for new activities such as product data analytics and security. This will drive
yet another wave of value chain based productivity improveni¢iet new market developments

allow having access to product usage data that decrease their reliaheepoovider for advice

and support. I n this context, compared with
models or produes har i ng services can increase buyers
to a new provider. New business modelsamabled bysmart, connected products acre¢ate a
substitute for product ownership. Prodasta-service business models, for example, allow users

to have full access to a product but pay only for the amount of product they use. A variation of
productasa-service is the sharagsage moddLL7].

Theseaddress the 10T developments in the hygamnected society and the main element is that

IoT technologies and applicatioaseconsideredas pivotal in enabling the digital simgarket,

through new products and services. The IoT, big data, cloud computing and their related business
models will be the three important drivers of the digital economy, and in this context it is
fundamental for a fully functional single market in Bueoto address aspects of ownership,
access, privacy and data flovthe new production factor.

New generations of networks, 10T and cloud computing are also vectors of industrial strategy.
The 10T stakeholders are creating a new ecosystem that cuts\enoss areas, in convergence
between the physical and digital words. It combines connectivity, data generation, processing
and analytics, with actuation and new interfaces, resulting in new products and services based on
platforms and software and apps.

In the new business environment, new, regulated business models will also be nécéssary

raw data that are generated may contain information that is valuable to third parties and
companies may therefore wish to make a charge for sharing them. Imadwvasiness models

like this will also require legal safeguards (predominantly in the shape of contracts) in order to
ensure that the value added created is shared out fairly, e.g. through the use of dynamic pricing
models.
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3.5St. Gallen Business Model Navigtor

A useful tool in working with 10T business models is provided by the St. Gallen Business Model
NavigatofM [15], that transforms the main concéptreating business model ideas by utilizing
thepower of reombinationThe methodology usesrte step$o address a netwsiness model

1 Initiation i describing the curreriiusiness model, its value logic, and its interactioitis
the outside worldn order toget intothe logic of business model thinkimgd tobuild a
common understanding of why the current busimesdel will need an overhaul, which
factors endangerxploited due to the current way of doing business.

i Ideationi moving into new direction®y re-combining existingconcepts is a todio
break outof the box andyenerate ideas for nebusiness model3.he navigator includes
55 patterns o$uccessful business modeaito a set of patteroardsthat eacltontains the
essential information that reeeded to understand the concept behind the padtetie, a
description of the general logic, and@ncrete example of a company implementing the
pattern in its business model.

1 Integrationi completing thedevelopment angromising ideas gradually elaboratiedo
full-blown business models that descréfefour dimensions Who-WhatHow-Value?i
andalso consider stakeholders, new partners, and consequenttes market.

A set of checklists andools, such as the value network methodology, arailable. The
methodology developed structuresthe psose of i nnovation of a comp
can be applied to developing 10T business modelder the proposed IoT business models
framework.

3.6 Discussion

Given the disruptive nature of theT, current approaches when developing a business model
shaild be adapted accordinglynder a dynamic flexible 10T business models framework as
suggested beforéfhe most important chance in this regar¢aosvergence ovalue chains to

value network®n the context of loT ecosystems
Integrator

Solution and
Service
Provider

Technology /
Material
Provider

Security
Enabler (HW,
SW)

Standards
and Test

Figure 11 10T network
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When designing the business model, a company should always have a look not only on its nearer
environment (direct suppliers, clienttc) but rather on the entire ecosystem of the product or
service in order to be able to identdglditional value propositions and possibly also revenue
streams within the systeimin other words, new business model combinations.

Any combination from the patterns proposed in might work in this regard. Nevertheless, it is
important that a witwin-situation appear if the boundaries of the company are loeimgjdered
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4. BUSINESSM ODELS COMBINATIONS
_________________________________________________________________________________________________________________________|

The Business ModeCCombination is a mixture of different business models used[irb] and
implemented appliedor the analysis of the different hybrid business models used by loT
stakeholders

In this chapter it was used the same referdncenaming the business models as it is easily
understandable and clearly structured. Tdwembinationname is chosen from wekhown
companies, so that everyomgll recognise or guesshat kind of business this combination
represents.

That leads us to differefiémilies, whichwe suggest as a basic in finding a business model (or
several) for 10T enabled technologi&®e choos five different formations linked to companies

out of the hard and software branch as well as service provider to be as similar as possible for
IoT technologies.

4.1 N AMAZON 0 combination

The Amazon or Amazon Stof@ombinationconsists ofeight different busiassmodels, which
work best in accordance with each other. Well known from Amazds isse and interplay of
affiliates, product placement includingecommendations and ratings as well as offering
traditional products partially and electronically, e.g.smu

Table3: "AMAZON' combination[15]

Name of business model Descripion ...
The idea of the underlying pattasto usea third party for the
supply of customers. The renmmation ofthethird party, called
Affiliates, is doneper placementf a new customer or
AFFILIATION proportionately tdasis of successfully completé@dnsactions
Companies canse this pattern tachievea widermass of
potential customensithout significant ivestigationsn its own
sales or marketing structure

According to the Cash Machine concept, the customer pay
front for the products sold before the company has to dine
associated expenses. Thesults in increased liquidity that cha
used to amortise debts or fund investments in other areas.

CASH MASHINE

Traditional products or services are delivered through or
channels only, thus removing costs associated with runni
E-COMMERCE physical branch infrastructure. Customers benefit fronatgré
availability and convenience, while the company is able
integrate its sales and distribution with other internal process

The centreof this pattern iscollecting customer information t
use these for generating a profit. Opportunities for
commercializatioroffer, for examplethrough direct salesf data
to a third paty or by the company's own yseg to improve the
effectivenes®f advertising

LEVERAGE CUSTOMER
DATA
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Instead of concentratingon blockbuster products, the ma
income is generated by a part which consista dfong tail" of
niche productsindividually, these products are nogquestedn
greatamounts nor allowthey high marginsHowever, when :
high number of them in sufficiefrge quantitiesare available,
maythese small profitshow alucrativesum

Expertise and othevailableresource®f a companyo be used
not only for the production of its owproducts buglso be
provided forother companies iform of an external servic&he
aim is b multiply skills outside th&Core business

LONG TAIL

MAKE MORE OF IT

In this pattern, the customer is both the manufacturer an
consumerThus,the company function is limited to supporting
customers in their undertakings and so benefits from

creativty. The customer benefits from the opportunity to reg
entrepreneurial ideas without having to establish the nece
infrastructure. Revenue is then generated by the actual sales

USER DESIGNED

A Two-sided Marked facilitates interactions betweenltiple
interdependent groups of customers. The value of the pla
increases as more groups or individual members of each

use it. The two sides frequently come from disparate groups
example businesses on the one hand and private interept
on the other.

TWO SIDED MARKET

Thee-commerceetailer Amazon has the largest online shop formed by the range of the original
books available on consumer electronics products, textiles, medical and cosmetic products and
digital goods has been extended. Here are tlggnal experience, processes and distribution
channels of the book trade to the new product categories been extended. For the purpose of
Leverage Customer Dagaatterns are the customer data used in Amazon as a lucrative resource
to customers based on im@tlual purchase recommendations to impulse purchases to entice.
Through the business model patt@wwo - Sided MarketAmazon also offers merchants to sell

their products through the trading platform, and expanded its case relevant customer segments
[9]. Toraisea business like Amazon (Store) will take a long time to implement. It has been built
step by step anttherefore we not recommend it for Sthps or family companies.

4.2 NIKEA 0 combination

IKEA is well known from the gwate sector, i.e. the end user for its individual fulfilment in the
composition of the goods. Beyond its three business models, the most prominn
Combinationis the wide variety of the products which enables to build an overall picture in the
resulti a so called onstop shop.

Table4: "IKEA" combination[15]

Name of

Description

business model

In this model, services or products from an outside business are
to the offerings, thus leveraging existing keyllskand resources. |
CROSS SELLING retail especially, companies can eagitovide additional products ar
offerings that are not linked to their main focuis. this way more
potential customer needs can be satisfied additional revenug
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generated with relatively few changes to the existing infrastructurg
assets.

The value of a product or service is increased by antiaddl
customer experience offered with it. This opens the door to h
cusbmer demand and a commensurate increase in the prices ch
The customer experience needs to be adapted accordingly, for ex
by appropriate promotion or adidinal shop fittings.

EXPERIENCE
SELLING

Part of the value creation of the service or produtiaissferred to thg
customer in exchange for a lower price. This is particularly suite
process steps that add relatively little perceived value for the cust
SELFSERVICE but in fact incur high costs. Customers benefit from efficiency and
savings. Efficieny may even be increased, as in some case
customer is able to execute a vahdeing step more quickly and in
more targebriented manner than the company.

The Swedish furniture company, has been established in 1943 by Ingvar Kamprad, has
succeede in creating the term "IKEAffect” by Michael Norton to the customer. The
behaviouraleconomics call therefore the fact that a higher appreciation is met with hand
assembled items as already finished bulk prodddise. many additional products and seeg@c

that IKEA offers to furniture, such as the Swedish food in the restaurant, make feel the customer
the experience of the Swedish lifestylexperience Sellingnables to operate IKEA ioross

selling when additional to the furniture the customer be sgduand more satisfied in buying
needs, such as the large supply of flowers or pict[@Eslt is very easyto build an IKEA
Combinationbecause all three modelksferto and completeach otherThis Combinationserves

its cuistomers very comfortable and offersubjective welbeing.

4.3 hDELL 0 combination

Overall five business models describe the DELambination DELL Companyis predestined
for hardwarecomponents, whiclre available directly by the producer as well as #meice for
this. With these five models ti@ombinationfocus on the entire value chain.

Table5: "DELL" combination[15]

Name of .
_ Description
business model

According tothe Cash Machine concept, the customer payfsan for
the products sold before the company has to cover the assg
expenses. This results in increased liquidity that can be us
amortise debts or fund investments in other areas.

CASH MASHINE

Direct selling refersto acse nar i o wher e b yuctsaare
not sold through an intermediary but are available directly from
manufacturer or service provider. In this way, the company avoid
DIRECT SELLING | retail margin or any additional costs associateth the middleman
These savings can be passed on to the customer. The pattern |
establish a uniform distribution model and the direct contact enh
customer relationships.

Traditional products or services are delivered througmerdhanneld
E-COMMERCE only, thus removing costs associated with running a physical b
infrastructure. Customers benefit from greater availability
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convenience, while the company is able to integrate its sales
distribution with other internal processes.

This pattern desdres the strategy of a company to decentralise

FROM PUSH thus add flexibility to the ¢
custometfocused. To respond rapidly and flexibly to new custo
TO PULL needs, any part of the value chainincluding production or eve

research and developméntay be affected.

Customising products through mass production once seemed to
impossible endeavour, but this has now changed with the develo
MASS of modular products and praction systems that enable efficie
CUSTOMIATION individualisation of products. As a result, individual customer ng
can be met under mass production conditions and at competitive
[15].

One of the first comparsewhich use the developments out of mass customization for the launch
of an innovative business model, was the PC manufacturer Dell. In comparison to its
competitors, irvhomthe PCs are purchased only preconfigured, Dell gave customers the chance
to asserble their computer according to their own needs. With this type of business model
succeeded Dell to establish at the top of the PC industry in the early[2P9@sl0T business it

is also recommended to sell or offer thedarcts as interoperable as possible. The most benefit is
in connectivity to other hardand software, which enables new variety @iwn products.
Besides, theombination of the patterns above giaegood mixture to handle 10T technologies.

4.4 A"GOOGLE 0 combination

In the Google combination are at least five business model patterns included. We choose Google
as it is the company that works best with customer data. Also in raising every kind of data and
analyse them is the biggest value of such a combinatibnsifiess model.

Table6: "GOOGLE" combinatiorj15]
Name of

Description

business model

The idea of this pattern it® sella product or service tthe highesit
bidder Thefinal price will be determined whencartainendtime is
AUCTION reached om higher offer isnot made This allows the company t
skim, the highest willingness to papy the customer. The clief
benefitsfrom the possibility of influence on theice of a product

The logic that the income of éhbusiness depends on the user
abandoned. Instead, the main source of revenue comes from
party, who crosd$inances whatever free or lepriced offering
HIDDEN REVENUE | attracts the users. A very common application of this mods
financing though advertisemtsn the customers so attracted are
value to the advertisers, who then fund the offering. This cor
facilitates the concept of separation of revenue and customer.

The center of this pattern is collecting customer informationst
these for generating a profit. Opportunities for commercialize
offer, for example, through direct sales of data to a third party (¢
the company's own use, e.g. to improve the effectivenes
advertising.

LEVERAGE
CUSTOMER DATA
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In this model, the actuaisage of a service or product is metered,
is to say, the customer pays on the basis of what is effeci
consumed. In this way the company attracts customers who w
benefit from the additional flexibility, which might be priced highe

PAY PER USE

A Two-sided Marked facilitates interactions between mult
interdependent groups of customers. The value of the pla
TWO SIED MARKET | increases as more groups or individual members of each group
The two sides frequently come from disparate groums.ekample
businesses on the one hand and private interest groups on the o

The Internet giant Google offers customers several benefits, under inclusion the search engine,
person& calendar and email services card applicationgand evaluation systes and thereby
generates valuable customer information. The company succeedrdld a broad customer
base to a part of users as well as dhe part of advertiser§ he client data caGoogleusefor
effective personalized advertisinBy offering persmalized payperclick advertising through
AdSense&5ooglesuccededextremelyin thereverue model innovationThe advertisers pay only
whenusers actually click on their atherebythe wastagecan beminimized Google generated
by advertising revenue motiean 90 percent of the annugillio n turnover{9].The usage of loT
technologies raises a lot of data, big data and personal data. Thettefocembination igully

in line with possible business models in 10T businessnitht the care and attention in privacy
and security.

4.5ACARSHARING 0 combination - sharing economy

Sharing Industry or Economy is the most modern business model for end users because of
ethically and monetary reasons. For the automotive sector and all ththgs, there is a
combination ofthreebusinesanodel to make it a representatiglbaring business, in this case

Car sharing

Table7: "CARSHARING" combinatiofi5]
Name of

Description

business model

In this model, he actual usage of a service or product is metered, t
to say, the customer pays on the basis of what is effectively cons
In this way the company attracts customers who wish to benefit froi
additional flexibility, which might be priced higher

PAY PER USE

Here, instead of buying a product, the customer rents it. This reduc
capital typically needed to gain access to the product. The company
RENT INSTEAD | penefits from higher profits on each product, as it is paid for the dur
OF BUY of the rental period. Both parties benefit from greater efficienc
product utilisation, given that time of narsage, which unnecessar
ties capital down, is reduced.

Part of the value creation of the service or product is transferred
customer in exchange for a lower price. This is particularly suite(
process steps that add relatively little perceived value for the cust
SELFSERVICE but in fact incur high costs. Customers benefit from efficiency and
savings. Efficiency may even be ieased, as in some cases
customer is able to execute a vahdrling step more quickly and in
more targebriented manner than the company
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An example of another application of fractionalized ownership offerSbaring or other
sharingbusinessonepts. When Car Sharing sharas the name of the concept alreadplies

- multiple owners a car, so thtein beusedsensibleeconomically. The roots of the car sharing
go backto the SEFAGE (Swiss cooperative safive), whichwasfoundedin 1948 by seeral
individuals in Zurich.

The first commercial use of the esinaring concept is hemgenerallyattributed tothe Swiss
cooperative company Mobility CarSharirtgat arosein 1997 by the merger of companies
AutoTeilet Cooperativd ATG) and ShareCom. Ehcompanycountswith now more tharl00
000customers to the most successfatsharingproviders.

Another example of the fractionalized owrship patternsis the companyécurie25founded in
2005, whichspecializes in fractional ownership of luxury begli The business model of
écurie25 is very similar to NetJets, so ¢he customer ére acquire shares in a car, which they
appropriatause the entitle wedl 5].

This business models are mostly usedfargs,which can be transferred to 10T technologies in
hardware It is also possible to have a shared software / services(eegming of movies) with
the difficulty in protection of copyright and to keep the legal frame of the business.

4.6 Taxonomy of business nodels combinations

Taxonomy by its general definition is a system for naming and organizing things, especially
plants and animals, into groups that share similar qualities. For titedbiiologieswe define a
taxonomy, whichllustrates the identified lminess model combinations and its overlap.

[ flfl\ Experience selling ]
[I E‘ Cross selling ]
Y Self Service .

Rent or Buy A

[G\ Pay per Use R
o]  Auction
O Hidden revenue
lf] Two sided market N\ )
\5/ Leverage customer data !.ﬁ.‘l ]
| Adfiiation | 11 4
[ Make More A
[ User designed | Z ]
[ Long tail |9 ]
Cash machine N ]
l

S

E-Commerce

Direct sell

rrmo

Mass customization
Push to Pull

Figure 12: Taxonomy of business model combinations
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