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The “Internet of Things” is considered as a
key enabler for global “Mega Trends” S

Green Technology

Globalization

B “Virtualization” of production B Energy and natural resource efficient
& management L S— products and systems
B Availability of products and services ‘ ® eMobility / Smart Cities
without borders B Renewable energy markets
(e.g. via Internet) B Decentralized energy production &
m “Borderless” society and B Technology convergence between “conventional” consumption
transportation physical products and information technology m Avoiding energy loss

B Emerging eco-systems, enabled through connected
systems, provide new business opportunities

B |T & SW as a differentiator
B New (types of) competitors

Information society New Business Models

B Customer want to be informed in an B Solution vs. product business
easy and relevant way B ...incl. service business growth

B Mass-application of the Web as key B Repositioning on the industry value
source for Information chain — build up of new competencies

Source: Arthur D. Little



The “Internet of Things” is going horizontal -
including customer, Things and services

Anything Internet of Everything Anyone

nternet of Things / M2y
Smart City
Medical & Health

Retail/ Vending/
m-Payment

Industry 4.0

Consumer Smart Home/
Electronics Building
Connected Car & Automation

Fleet Mgmt. g ort Metering
& Smart Grid

Anywhere Anytime

Source: Arthur D. Little



The loT value chain requires a wide area of
services

Smart Connec- Network Service System . . End-/ B2C

Hardware object tivity operations enabler integrator rvice providerg sl Eln customer
B Sim cards ® Vending m  Connectivity m  Network B Platform m Interfaces B Packaging/ B Uses service B Buys service
B Sensors machines operations& m Enabling m Solution build bundling m Resells service W Uses service
W Actors m PNDs maintenance capabilities up m Service
B Aggregators m Cars (e.g. QoS) ® Hardware provisioning
B Transponders m Cameras B Applications  m Backend = CRM

B Computer m Billing
Average value share distribution
5-10% 5-10% 5-10% 25 30% 15 20% 10 20%
E2E: from HW over enablement & integration to services & solutions provisioning 100%

Values highly unevenly distributed across the value chain - fuelling the need to extend own service
offerings towards service enablement & provisioning as well as E2E capabilities

Source: Arthur D. Little Positive development - l Negative development



Cable Days

Telcos have to decide on the right business
model in loT

Konferenz fur Kabel-TV & Breitband

Business . Platform play
e Connectivity -
Play B Enablement C Managed D) Vertical
Layers Play Services Prov. Services Prov.
& Telco positioning examples: Strong in respective “plays” é T &=
atat

vodafone verizon

Market
layer

m Development and
provisioning of own
vertical products and

“Velefonica

orange”

Product
mgmt.
layer

Platform
layer

Network
layer

Source: Arthur D. Little

- -g
& kpn  TELEZ
m Connectivity services
(global roaming, multi-
national solutions) &
managed services

m Development and
provisioning of own
horizontal products &
services

m Provision of enabling
platform (managed
connectivity, SDPs,
APIs, etc.) to enable
3rd parties’ product
development &
management

—
=STIELECcom

® Management and
provisioning of 3rd
party horizontal
products & services

Increasing complexity and business potential

services

m Management and
provisioning of 3rd
party products for
verticals

» The decision on the
number & type of
verticals to focus on will
drive complexity




Business models in
of known products

Eco-system/
enablement

Product-
related
service

Product/
hardware

Open innovation (crowd
sourcing, co-creation)?

B Community based innovation/
development/ improvement

Revenue share?

B Multi-partner business (B:
value share accordi

Subscription3>

B Recurring fee for services
access/use in the
period

Per-usage/ results®

B Usage-based payment for
specific service

Sale / one-time*

loT will be combinations

& services

Crowd funding

B Community based financing/
funding

Add-on / premium?®

B Additional add-on feature
available, e.g. pa)

Freemium

B The basic service is free,
unlocking premiu
requires

Free trial

B Free of charge trial period
payment afterwar

One-time payment for e.g. a product, hardware piece, a project

Open Source

B Open platform, OS, protocol, etc. —
scale, interoperability, innovation,
add-on services

Flatrate®

B Aflat rate is charged irrespecti
of the service amount,
consumed

Pre-paid
B services are available for a ps
of time, purchase of th:
a higher price poi

Lending / leasing / renting

Cable Days

Konferenz fur Kabel-TV & Breitband

Data monetization

B Anonymized data, pay-for-privacy,
individualization/ quality increase/
product development

Free (add supported)

B Services are free in exchang
receiving targeted adverti

Free (subsidized)

B Services are free and subsidi
part of traditional prod
developments

A user is given exclusive right to a connected product for a defined period of

time

E.g. home medical equipment such as oxygen concentrators

Source: Arthur D. Little  Note: Value sources are not included that are a) non-monetary in nature (e.g. customer loyalty, quality increase), b) based on cost savings. Target customer based pricing, services bundling, etc. is not included. All
2) incl. affiliation etc.  3) also incl. specialized / horizontal services contracts, licensing,

business models can be applied across all steps in the loT value chain as well as to B2B, B2B2C and B2C models
etc.  4)incl. various forms, e.g. physical sale, e-commerce; white labelling, ingredient branding; etc.

1) can e.g. also be auction based
5) can also be performance-/ contextual data-based



Telcos aim at 5 - 10% of total revenues
through M2M, cloud, big data & security products=

M2M, cloud, big data & security targets of operators

W ~50% of TSl revenue (€ 9.5 bn in 2013, 10.7% of total revenues) through standardized IT
products (from 2017)

B Incl. standardized IT products & digital innovation areas: Cloud, security, big data, M2M, etc.

Rev. p.a. from 2017: € 4.75 bn
(~5-6% of total revenues?)

B Projected enterprise rev. growth: from £ 77 bn in 2013 (27% of total group service revenues)
to £93 bnin 2018 Revenues 2018 (approx.):

B CAGR 2013-18 (selected segments): Hosting, cloud & safety: 12% / Unified Hosgggib/clofutd,tsiafety: £ 20'16 bn
communications: 11% / M2M: 20% (22.1% of total revenues?)

! M2M: £ 2.6 bn (2.8% of totall)
B 2015: Market leader in M2M (25% market share)

B TeliaSonera expects sales of its M2M data communications to grow by at least 20 — 30%
annually to reach one billion Swedish crowns ($ 151 million) sometime after 2015

B TeliaSonera’s M2M business has grown by 20 — 30% p.a. in the last 5 years

. . . . . Annual revenues 2013: Security, cloud
% Sales of strategic services such as security, cloud and telematics increased by 4.6% in and telematics: $11 bn (9.1% of total
verizon 2013 and account for 57% of total enterprise revenues (i.e. $11 bn) révenues) '

Annual M2M revenues after 2015: $151
million (9.8% of total revenues?)

Source: Company information, Arthur D. Little calculation of quantitative targets 1) Assumption / calc. based on current (enterprise, group, etc.) revenues
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There will not be ONE loT standard - Services | [(=2e-)
have to work with the most suited networks S

LTE Advanced

Cellular 4G / LTE

3G - GPS / GPRS

2G / GSM / EDGE, CDMA, EVDO
WEIGHTLESS

WIMAX

LICENSE-FREE SPECTRUM
DASH 7

BLUETOOTH
uws
Z-WAVE
ZIGBEE
6LOWPAN
NFC
K
E=w = Wide Area Network - 802.20
POWERLINE >/ MAR
ETHERNET
PRINTED — i Metropolitan Area Network -802.16
LAN

- 802.11
PAN Local Area Network - 802

Personal Area Network - 802.15

1Pv4 IPv6 UDP DTLS RPL Telnet MQTT DDS CoAP XMPP HTTP SOCKETS REST API

Source: Arthur D. Little



By 2020, 40 percent of all loT connections —
will be via Low Power Wide Area networks T

2500

2000 IoT connection

385 CAGR
(2015 - 2020)
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95%
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*QOthers include WiMAX, Powerline Communication and a range of nice standards

Source: SNS Research, Arthur D. Little



loT will also significantly drive an increase
in core network traffic ==

% CORE IP TRAFFIC

SEARCH SOCIAL MEDIA INTERNET EVERYWHERE

Elltc.—;ﬁliEta I'Yc ‘s n , '@l

exeite. YAHOO! YouTD) Pinterest

4+ ZB/YEAR

Connected
everything

Contextual
Automation

2-3 ZB/YEAR

8K video
User-generated
content, AR/VR

3G /xDSL 4G / FIBER

5G / FIBER

Source: Bell Labs, Telia



Arthur D. Little has extensive experience in
assisting clients to answer key questions in IOT

.......... |ndustry 4.0 ““_““-
........... EENE BOSCH
Medical & ) services [N Connected Car,
Health 7Ll portfolio & business | -I- - . Fleet & Freight
models |t Management
@ GLOBAL M2M
ASSOCIATION
Partnering .

strategy

Retail/ SN RWE Smart Home/
Vending/ QSet_up ........ VIESMANN Building
m-Payment Tt T o O R T e S Automation

‘F - -Systems- == e,
""" - s 5 . ...."u
““““““ StODt w Wlen TEChr.lO|OgIC3.| Smart Metering "'~......
-------- Smart City architecture & Smart Grid

To be successful among competitors, companies need to quickly define its strategic direction in IoT,
identify sustainable bus. models & partners & adjust its operating model to support the new business

Source: Arthur D. Little



