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Let’s do a little experfment
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Your identity
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Final wave of digitization
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We are living In a smart world
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Enjoying our smart lights




And getting a smart hair brush!
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We spend 90% of our time indoors, in places that are not smart...
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Our homes don’t
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have a brain



Think of your home as a tech-empowered oasis...
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Our homes will turn autonomous

(sl

no autonomous features can handle one task at a time, like at least two automated functions (light,
temperature adjustment temperature, speaker)

Level 3 (location-aware) Level 4 (semi-autonomous) Level 5 (full autonomous)

PED

handle dynamic tasks but might still autonomous in certain environments operate entirely on its own without any
need intervention (health, music, gardening, food, etc.) human presence
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Smart home market

Overview, market numbers, users

Erik Ackner



Smart home market global revenue

Forecast global smart home market revenue Smart Home revenue forecast for selected

2016-2022 (in billion U.S. dollars) countries 2018 (in million U.S. dollars)
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Source(s): Zion Market Research, Statista, 2018
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Smart home user demographics

Users by gender Users by age Users by income

42.3% '8 ot 34.5% 0125 99 24.8% | 31.1% 44.2%
°

18.24 25-34 35-44 45-54 5564 $$%

g |0

Source(s): Statista Survey, 2018
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Main use cases of the smart home

Comfort and
@, Gap)
o ring o @

COMFY LIGHT g8

Control and
connchvny

Home
entertainment

SONOS

Energy
management

K ecobee G

Smart
appliances

rRobot
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Expected smart home benefits

Benefits expected from connected/smart home appliances by US consumers, 2017

0
59% 509%

Makes everyday life Energy savings | do not expect any  Protection against fire,  Protection against
more convenient benefits damages, flooding burglary

Source(s): Statista Survey, 2017 (USA)
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Household penetration exceeding 20%

Household penetration in the gIobaI smart home market, in percent (worldwide)
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Source(s): Statista Survey
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Crossing the chasm

Technology adoption life cycle market

Early market - Mainstream market Late market

© Smart Home
0O :
3 IS here
uwn
3

Earl

i E‘?‘”Y L.ate. Laggards

adopters majority majority

16%

nnovators 127 34% 34%
2.5%
Techies Visionaries Pragmatists Conservatives Skeptics
(Try itY)  (Get ahead!) (Stick with the herd!) (Hold on!) (No way!)
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Smart home market map
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Connected device ownership

Connected device ownership per person in the household

3.47
0.08 -

1.84

2003 2010 2015 2020

Source(s): Statista Survey

v~ MERCKU



Connected devices consume massive data

Aggregate amount of data received by all Wi-Fi households in the U.S., in billion gigabytes

B April 2017 B Aoril 2018
+74%

+0% +10%

= = +20% +14% H l

Streaming box/stick Computer Gamlng console Smart TV Others
@ = = - &>

Source(s): Statista Survey, 2018
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Wi-FI enables smart home growth

Unit shipments of Wi-Fi enabled smart home devices worldwide from 2016 to 2020 (in millions)

million units

220 B Major appliances
B Safety and security
B Home automation
70
R B 30

2016 2017 2018 2019 2020

Source(s): HIS, Statista Estimates
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11n 3 homes iIs not satisfied with their Wi-Fi

~70% ~30%

~15%

Speed or Range or Unresponsive
performance coverage customer support
. . @ Security @ Temperature
Smart home enhances our life, delivers safety and O
savings and drives the need for better coverage < Lighting §d Entertainment
N
@] Smart-locks 01 Other smart devices

Source(s): Parks Associates
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Every home Is

unigue, like a

snowflake
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Purchasing factors

Smart home voice assistants’ most important purchasing factors 2017

Price 30%

‘

Compatibility with other devices you already own

Accuracy of device’s voice recognition

Speaker/audio quality 7%

Able to integrate with other services or platforms 7%

Brand that manufactures the service 4%
Access to variety of music streaming services

Aesthetics or look of the device 74/

Source(s): Morning Consult, 2017 (USA)
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Smart home devices replacing the smart phone

To what degree are smart home devices replacing smartphones in homes

m A Great Deal

Listening to music

Add an item to a shopping list
Find when TV/movie is playing
Listen to a short news bulletin
Make a purchase

Order food

Source(s): Localytics
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m Somewhat = Not at All
58%
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34% 45%
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User smart home spend in next 12 months

Over 42% of households are planning to spend $500 or more in the next 12 months for their smart homes

28%

21%
16%

13%

1%

1%

Upto $100 $101to $250 $251 to $500 $501 to $750 $751 to $1000 More than
$1000

Source(s): Statista Survey
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Growth across all smart home categories

Forecast of worldwide smart home device shipments, by category (in million units), 2018
+10%

@ B 2022 2018

+26% +23%
+22%

+29%

q a

13m

Smart Speakers Smart Lighting Smart Thermostat Others

Home Monitoring

Smart TV & Security

Source(s): IDC, 2018
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Voice assistants deliver breakthrough use case

Google Home

Amazon Echo Show

Source: Park Associates, 2018

EF
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Harman Kardon Invoke

Apple HomePod

.

ecobee4 and Smart Light Switch

l .\
!

NVIDIA Spot
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2 ComingUp

7pm Salsa dancing
class with Kate

9:30 am Soccer
practice
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Smart speakers pave the way

U.S. smart speaker households are X times more likely to also own a ...

Source(s): comScore, 2017 (USA)
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Smart TV Streaming Box Smartwatch Smart Thermostat Smart Hub Smart Lighting
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Al entering our homes

Total number of Amazon Alexa skills from January 2016 to December 2018

80,000

25,000

130 -
L]

January 2016 December 2017 December 2018

Source(s): Amazon; Fast Company; Voicebot.ai
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All devices will be connected In future

Smart doorbell market revenue worldwide in Smart speaker market revenue worldwide in

2019 and 2024 (in billion U.S. dollars) 2017 and 2022 (in billion U.S. dollars)

27.8
$21.30

Market revenue in billion U.S. dollars

$1.95

Market revenue in billion U.S. dollars

2019 2024 2017 2022*

Source(s): Statista, Market Study Report 2019, IDC
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Think of your home as a tech-empowered oasis...




Important aspects of retired life

Among respondents ages 50 and older in UK broadband households, 2018

Living independently, in my own home, for a long as possible 95%
Being financially independent 90%
Being mentally active 88%
Ensuring that my loved ones know I’'m safe and well 63%
Being socially active 56%
Being physically active 54%

Living as cheaply as possible post-retirement 47%

Working for as long as | can 25%

Source: Park Associates, 2018
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6 smart home trends to look out for

=

Consumer involvement
from the get-go

Subscriptions &
replenishments

@

:((.(rl)z'

A mobile lifestyle

The power of voice

Housewares are
becoming connected

Source: International home and hourewares show, 2018

A safer smart home
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Hundreds of devices in our homes

Leka

Hub Robot Lawn Mowing Robot

Ubtech Lynx

e e L
v

Source: CTA CES 2018 Technology Trends
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The robot works, you rest

continued EVOLUTION OF THINGS

a i

Source: International home and housewares show, 2018
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... even in your
sleep!
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Still, your home does not know who you are
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1. Start at 37 UPLAND RD, MARLBOROUGH going toward STEVENS ST
2.Tym e on STEVENS ST

3. Tum e on UNION ST

4. Tym e on PROSPECT ST
5 Tumn e on MAIN ST

6. Bear o on W MAIN ST(US-20)

7 Tum Q to follow US-20

8. Take ramp onto 1-495 S toward CAPE COD

9. Take exit #22/MASS. PIKE/BOSTON/ALBANY NY onto I-90 W toward
SPRINGFIELD/ALBANY (Toll applies)

10. Continue on NEW YORK STATE THRUWAY W (Toll applies)
11. Continue on CASTLETON ON HUDSON BRG (Toll applies)
12. Continue on NEW YORK STATE THRUWAY W (Toll applies)
13. Take the ALBANY (I-80)/BUFFALO exit onto 1-87 N (Toll applies)
14. Continue on 1-90 W (Toll applies)

15. Take exit #50/NIAGARA FALLS onto 1-290 W

16. Take the NIAGARA FALLS exit onto 1-190 N (Portions toll)
17. Continue on QUEENSTON-LEWISTON BRG (Portions toll)
18. Continue on HWY-405 W

19. Continue on GARDEN CITY SKWY

20. Continue on QEW

21. Continue on JAMES N ALLEN SKYWAY BRG

22. Continue on QEW

23. Take the HAMILTON/BRANTFORD exit onto HWY-403 W toward
HAMILTON/BRANTFORD

24 Exit onto HWY-401 W

25. Take the SARNIA exit onto HWY-402 W (Portions toll)

26. Continue on 1-69 W (Portions toll)

27 Continue on 1-94 W

28. Take exit #229/LANSING/11 MILE RD onto 1-696 W toward LANSING

29 Take exit #1/GD RIVER AVE/TOLEDO onto I-275 S toward
DETROIT/TOLEDO

30. Take the ANN ARBOR exit onto M-14 W

31 Continue on US-23 N

32 Take e exit #45/ANN ARBOR onto US-23-BR S

33. Take exit #3/DOWNTOWN ANN ARBOR

34 Continue on N MAIN ST(US-23-BR S)

35. gear e on PACKARD ST

36. Bear e on S STATE ST
37. Arrive at 1000 S STATE ST, ANN ARBOR, on the Q
D R ST

go<01mi /
go 1.0 mi ..

go 0.2 mi
go0.8mi v
go<0Ami v
go 0.6 mi /
go 0.9 mi v/

go5.7mi
go 1240 mi v

go55mi v
go 0.6 mi
go0.5mi ¥
go15.3mi 7
go 271.0 mi v
go9.8mi
go 15.2 mi

go 0.5 mi v
go6.9mi
go 1.9 mi

go 30.1 mi
go 2.9.mi~/
go 1.9 mi

go 51.6 mi </

go 32.0 mi
go 64.4 mi
go 3.4 mi
go 42.8 mi
go 27.4 mi
go 7.4 mi

go 15.3 mi
go 1.9 mi
go 1.6 mi

go 0.2 mi
go 1.6 mi
go 0.6 mi

go<0.1mi

Mississa
Sratford
) [}

No indoor “GPS”



Indoor positioning grows ~ 50% yearly

Global navigation satellite system (GNSS) & positioning market revenue worldwide from 2013 to 2020, by
segment (in billion U.S. dollars)

GNSS m Surveying M Indoor Positioning
300 *CAGR of 48%

250

w B B
o iy 68 73

116 130.1 149.6 172.1

Billion U.S. dollars

T2 88.4 102.2

2013 2014 2015 2016 2017 2018* 2019* 2020*

Source(s): Geospatial Media and Communications; Satellite Industry Association; European GNSS Agency; MarketsandMarkets; StatCan; IBISWorld; Orbis Research
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Multiple technology trends driving IPS adoption

The rise of the beacon

Global indoor LBS to grow at a CAGR of
43% (2016-2020), set to reach €7.7 B in
2020

We live indoors
People spend 80-90% of their time indoors

IPS grows fast

Global IPS market to grow at a CAGR of
58.90% (2017-2021)

Targeted mobile ads

Over $15 billion spent on location targeted
mobile ads in 2018

Maps, maps, maps Context-aware apps

Mobile mapping to grow from $10.28B to Context-awareness will hit €30.6 B by 2019,
$26.60B (2015-2020) up from €11.7 B in 2015

Source(s): European GNSS Agency, Strategy Analytics, MarketsandMarkets, eMarketer, Opus Research
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Number of indoor positioning patents, players

Since 2011, there is a clear upward trend in the number of indoor positioning related patents and
players on the market

60

50

40 :
N, 4 P (I |
20
10 I

0 B

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Number of patents and players

® Number of Patents
Source(s): CB Insights
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Positioning empowers all smart home segments

Smart Home

Smart Control & Securit Home Comfort & Energy
Appliances Connectivity y Entertainment Lighting Management

Navigation Mapping Analytics  Geofencing  Wayfinding  Automation Tracking

© © © 00 © 0

Indoor Positioning Features
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Value of indoor positioning related to costs

Value for precise IPS

= Wi-Fi
+ UWB

BLE

Small Cell 2l
RFID
less _ ~ more

—_— >
mature mature

Native

Location
Audio Cellular/

GPS

NFC

Implementation Costs

Source(s): Research Gate, MW2015, ETH Zurich
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B2C Use case #1: geofencing

Mark a location and push alert when something moves past
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B2C Use case #2: device tracking

Track location of devices relative to houses and the environment

eeecs M3FT 9:41 AM

About finding Level 1 X

Precision 1m



B2C Use case #3: notification system

Program notifications to respond to certain tasks and updates, depending on location

L=

Beacons can trigger the lighting change, as elements move around —
can also use geofencing (child returning home late)

T 4 A A

Inside house: Can use notifications from phone programmed to lights
Outside house: Can allow external controllers to connect by lights

B R\ L

i Smart lighting that changes color based on notifications
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B2C Use case #4: data collection and reporting

Data collection and report generation for better understanding of the home and its users
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