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SES The World’s Leading Satellite Operator

GEO wide beam GEO HTS 4 MIEO HTS

A Qver 50 satellite constellation A Expanding GEO HTS fleet A 16 satellite constellation plus
: - . . 4 more launching in 2019 and
A Reaching 325 million TV A |mproving value proposition 7 from 2021
households worldwide for data applications _
A High throughput, lowest
latency
A 5 years ahead of competition

Fleet Coverage Presence Revenue

of the globe @ Nationalities
_ ‘y and world Revenue
Satellites 99 0/ population Employees in euros
covered @ Locations



SES The World’s Leading Satellite Operator

Consumer Enterprise




Ce que vous vous he verrez pas...

PENETRATION INTERNET & MOBILE

Population
7.3 milliards
Internautes tration Internet
3 milliards
Réseaux sociaux Taux pénétration

30%

Pénétration Mobile
96%




Innovation is Disruptive
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INST! EAD O RISKING ANYTHING NEW,
LET'S T SAFE BY CONTINUING OUR
| sLow DECL INE INTO OBSOLESCENCE.
%

The risk that rapid expansion of innovative solutions
will challenge traditional business models and their
operations

\\s

Evolving
‘Create Customer

‘Create New Experience
New Markets
®..
Disrupt
Evolving Existing
Customer S . Market

) Innovation
Expectations
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Disruptive Innovation

Examples

Donald Trump Sr.
@TrumpldeasBot

Note to self: Invade Luxembourg

8:23 AM - 19 Sep 2018
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O Emerging technologies have their own change curve

Gartner Hype Cycle for Emerging Technologies, 2017

‘  Connected Home
Virtual Assistants Deep Learning Plateau will be reached in:
foT Platform .~ Machine Learning @ tess than 2 years
Smart Robots Autonomous Vehicles . 2105 years

Nanotube Electronics
@ 5to10years
/\ more than 10 years

Expectations

Smart Dust
As of July 2017
Peak of
Innovation Trough of X Plateau of
: Inflated 9 3
Trigger Expectations Disillusionment Siops of Enlightenment Productivity
— 7

Time



How do you manage innovation?

< project
Dedicated
resources

Sp|n off
/start up

Entrepreneurship
e— Adgility
%;é Flexibility “
& Dynamism

¢ Acceleration ICS:

@ ..
Zs, Ambition Empowerment
355\}’ Independence & Trust

Resources — Investment & Talents



LUXEMBOURG AT THE FOREFRONT OF
SPACE TECHNOLOGY DEVELOPMENTS

MINING ASTEROIDS...
FROM LUXEMBOURG

If it is possible to mine asteroids for minerals,
then this is just the kind of niche activity that
excites the Grand Duchy’s policy makers.
So is this a metaphorically or literally far-
fetched idea?

Luxembourg Wants to Be a Global Leader in
Asteroid Mining

Luxembourg to fund Space Mining for the
Future




LUXEMBOURG AT THE FOREFRONT OF
SPACE TECHNOLOGY DEVELOPMENTS

Dans les sous-sols du Paul Wurth Incub, la plate-forme de test
d’Ispace est ouverte au grand public, au méme titre qu’un «space cafe»



Is reality exceeding the fiction?

1968 view on 2001
- e ]

Sir Arthur Charles Clarke,
1917-2008
Wireless World magazine 1945

MGM presents A STANLEY KUBRICK PRODUCTION

2001: a space odyssey

STARRING

3 SCREENPLAY BY
KEIR DULLEA - GARY LOCKWOOD  STANLEY KUBRICK ano ARTHUR C. CLARKE

PRODUCED AND DIRECTED BY

STANLEY KUBRICK o 11
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hat's Up With»
Space Touyisrg




What’s Up With Space Tourism?

Richard Branson says Virgin
Galactic will be in space for test
flights 'in weeks not months'

* "We should be in space within weeks, not months. And then we will be in space
with myself in months and not years," the Virgin founder and CEO told CNBC at

the Barclays Asia Forum in Singapore Tuesday.

® The serial entrepreneur, who owns the commercial space flight company Virgin
Galactic, has invested in space travel since 2004 and was initially expected to go
to space himself before April of this year.
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THREAT

Space debris

Orbital debris, any man-made, nonfunctional object orbiting Earth,
is cluttering space and can sometimes cause trouble.

Breakdown of debris

o-17%
Rocket bodies
0-19%
Mission-related debris
22%
] Non-functional spacecraft
Orbitlal - 5 X 42%
debris Fragmentation debris
* Fuel, batteries, paint flakes

* Low Earth orbit region
of space, within 1,240 mi.
(2,000 km) of Earth's surface,
is most concentrated area

for orbital debris

Source: NASA

: 11,000 objects greater than
4in. (10 cm)

i » 100,000 objects between

i 0.4-4in.(1-10 cm)




... Into an OPPORTUNITY

| Sep 19, 2018, 08

RemoveDEBRIS: UK Satellite Is
The First To Clean Up Space
Junk

Autonomous large debris
Control platform capture vision

DR - Robatic arm for large

IR debris capture, or other

collecting mechanism

Very high frequency small
Small debris aerogel capture i debnis radar
{optional)
MicroP rapulsion
Debris ancharing system
Concept for an orbital debris removal mission, called Clean-mE.



Space Ecosystem Innovation

Analogue satellites

to allow for more powerful
and Nexible payloads

to increase a
satellite’s payload

A unique system of advanced
communication satellites and next
generation ground infrastructure

- multi-terabit capacity
- +4,000 beams per satellite

ooo - ~4O0M square kilometres covered
ag - 100% productive
00

will make it possible
to extend fleeat life




Rocket reusability - success

A Rocket reusability expands access
to space

A SES-8 was the first commercial
satellite to launch on SpaceX'’s
Falcon 9 in 2013

A |n February 2017 we launched
SES-10 on SpaceX’s first-ever
flight-proven rocket
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... To failure




... To failure

This is the first time we’ve had a
failure in seven years, so | think to
some degree the company as a
whole became maybe a little bit
complacent over the course of
seven years ... and | think this is
simply an important lesson and
something we’ll need to take with
us in the future




... and mitigation
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The Transformation of Connection

o

A Web 5.0 irection
§ Augmented Humanity }‘}_‘}—\ Transhumanism 2027
li] Connected Capabilities
Web 4.0
& {  Machine and Data Intelligence > ® |:I mfgltl'fézr?'ce 2072
Connected Decisioning
=)

Y :: Web 3.0 3\ Y loT & M2M
ey, . ! P .
Q “ & lil_ Smart Devices >Q ﬁ. & El_ CAmbIer]t 2020
omputing
onnected Things
Web 2.0 m Media, Networking 2010
Smart Technologies Communication

Connected People

FEEE \/.Veb 1'0 Dlgltal Mal’ket,
| | ; Websites and Search eCommerce 2000
Connected Organisations
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HUMAN NEELC

AND DESIRES

" WE EXPECT
= TO BE CONNECTED!

Any Any |
Place Where




Evolution of viewing time per generation

SES" [¢

bevond frontiers

18 — 34 yrs.

Our total
viewing time
is now divided
between multiple

24
B O e

D Tablet
I- PC/Laptop
-_——

devices.
But there is a
big difference in
behaviours by age

Source: GiK ViewScape, 2016

887

L] rvse
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What is CONNECTIVITY?

Connectivity refers broadly to social connections
forged through mediated communications systems

The ability of a computer, program, device or
system to connect with one or more others

It's about connecting people through networks

o
-

Wireless

e I
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The 4 drivers of CONNECTIVITY

In today disruptive and digital world every actor is competing with each other to
achieve the best effective and efficient use of CONNECTIVITY to optimize
revenue at lower cost

CONNECTIVITY = f (Frequency x Bandwidth x Throughput x Latency)

CONNECTIVITE = f (Fréquence x Bande passante x Débit x Latence)

27



A bit of physics... FREQUENCY

A Frequency is measurement of waves per second in HERTZ
THE ELECTROMAGNETIC SPECTRUM

LENFIHENSFLF
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vV v \/ U \ rection de la propagation
I
. ultra violet oosmc |
visi o * x-rays rays
S— —"
2 B Friquence = 2 Hz
Frequency Total Rain impact
Band Range Bandwidth (rain fade) Thiatighput
Satellite Frequencies
Gigahertz = 1000Megahertz |\
Frequency is a
scarce resource
SESuses C, X, Ku &Ka
0. °° Throughput = volume
0% of data transmitted
LT per second
Gigabits per second
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Optical fibre cable - infrared
frequency (THz)

‘%
«__Frequencies ~%
Channels

Bands
\‘

WIiFi/WILAN 2,4 GHz / 5GHz &
5,8 GHz frequencies

~/
Remote devices

Wi-Fi Router

28




A bit of physics... BANDWITH & THROUGPUT

More Lanes = More Bandwidth
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b . 35.787 KMS in synchronisation
o T with the terrestrial rotation / 1 orbital
{ €59 3 slot = 1 to 7 satellites
SES, Intelsat, Eutelsat, telesat,...

MEO 8.062 KMS

in a equatorial orbit
O3B - 12 to 20 satellites /O3b mPower
7 sat

LEO 400 Kms to 2.000KMS

Huge constellations (648 to > 4000 sat!)
in several polar orbits

Oneweb, Sapcex, Leosat

Latency is the wait time introduced by the signal travelling the geographical distance
as well as over the various pieces of communications equipment.

250ms

150ms (fiber
in the space)

30ms (?)
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Use Case: Aero Mobility

World aero routes - AN EXAMPLE OF GLOBAL SATELLITE SPOT BEAM COVERAGE




Use Case: Aero Mobility

CONNECTING FLIGHT INFLIGHT REPAIR REAL-TIME CARD INFLIGHT MEAL ELECTRONIC
REPORT PROCESSING CHOICE FLIGHT BAG

REAL-TIME
WEATHER REPORTS

COMMUNICATION WITH
AIR TRAFFIC CONTROLLERS

PASSENGER
ENTERTAINMENT

CONSTANT ENGINE
MONITORING




O Use Case: SATMED Providing eHealth Solutions

.
is a cloud-computing based eHealth platform that -

SATMEED\ operates on a global scale

E-health applications (e-learning, e-care and e-hospital
data management)

Eﬁ Satellite connectivity for areas in which mobile or
terrestrial internet is lacking

@ Secure data storage and content management capacities

e-Medical Communication &

Initial roll-out of the platform in Sierra Leone in support of the fight against Ebola
Since then, deployed in Benin, Bangladesh, Niger, Philippines — and more

33



SATMED!

SATMED - Friendship Bangladesh

deployment network illustration sl

N s R E

.—ﬂ

N =l
7 : Rongdhonu
K Friendship
Hospital
Square InformatixX : = v
himiast —
' Bangladesh v
Lifebuoy

Friendship

V4 ) =4 Hospital
e~ , N
Emirates 7
Friendship
SES Teleport = Hospital SRS
(Luxembourg) - Satellite
4 - connectivity

Friendship Data storage
Training Centre and offline
Gaibanda l capabilities
SATMED
Friendship HQ applications
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» Technology

» Security

» Regulatory

» Human / Ethics

> Environmental
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Will the GAFA giants rule the world?

Figure 1: Involvement of GAFA giants in core consumer TMT sectors




Facebook's Terragraph hopes to replace fiber
broadband beginning with 2019 trials

WU TR I5H P [

TERRAGRAPH Network % il
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Digital Challenges — Security Threats

= Security Threats are exacerbated by:

- Amount of connected devices ATTACK

TAKE CONTROL STEALINFORMATION = DISRUPT SERVICES

- Open digital environments

Controls for smart door locks and
lighting systems can be vulnerable.

1soms ,r

o
control of brakes,

38



Digital Challenges — Security Threats

Facebook faces $1.63 billion in EU fine over
fresh data breach

IANS | Oct 01, 2018, 11.10 AM IST

Biggest R of the 21st century

Accounts

Compromised by the millions.
equfax [ 143m
scot o Focer | +122m

athen [JJj 78.8m

o [ 1esm

whoganchase [Jlj 76m

A+

Embroiled in another massive data breach,
Facebook may face $1.63 billion in fine from
the European Union (EU) privacy watchdog,
the media reported.

According to a report in The Wall Street
Journal on Sunday, Ireland's Data Protection
Commission which is Facebook's lead privacy
regulator in Europe, has asked Facebook to
submit more details in the incident where data
of over 50 million users were hacked via
"Access Tokens" or digital keys.

Home Depot. [ 56m
vanoo |, o
TargetStores. [ 1om

Facebaook also said it was taking precautionary step to
reset access tokens for another 40 million accounts that

have been subject to a "View As" look-up in the 2017.

o= l et The "privacy watchdog could fine Facebook as much as $1.63 billion for the data breach”,
US Office of Personnel the report added.
vaagement 0P [ 220

ssviricsasor I e Google annonce la fermeture de son réseau
_ phw social Google+ apreés une faille de sécurité

Heartiand Payment Systems - 134m

1 companies, nc. [ oam Mis en ligne le 8/10/2018a 20:15

SOURCE: CSO



Digital Challenges — Regulatory

REGULATORY

PERSONAL INFORMATION

Regulators are demanding greater insight into transactions,
holding firms responsible if identity information is missing,
inaccurate or unprotected

General
Data

Protection
Regulation

Privacy by Design «*v General
Explicit and Frequent Consent *  * Protection
Minimization T
Right to be Forgotten Payment Services Desciie

Data Protection Abroad o

Right to be Informed / “ . MIFID

NS SR SUENEN

1. Doy e ghisus or contect ermey?
2. Do'yaw awe o phyucal or menty cordiion shich mqunes fiat you tske medcation

Communicated

High Fines for Companies HEI D.AS

it B U= A — High risk of Reputational damage !

‘o for you 10 kv whats bensto and what € et This
B heip e 22 s gt

3. Hove you biackeet
& Doy  orer aoiC
5. e you e Nk e, Mackout & bowh of conscomnmes ]

& Have £t e yoers i o e

7. et you MUY P your CoRSHen o, f Inshing , & ety v

figedid
FEFEFIEF
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Digital ID — unique and strong

LLIXTILIST®

Enabling a digital world

HOW IS A STRONG DIGITAL IDENTITY PRODUCED ?

Under EU Regulation, a Strong Digital Identity can be assigned to People
(Natural Person) and Organization (Moral Person), ... and extended to Things

(910/2014/EU : Electronic ldentification and Authentication Services - elDAS )

Trusted elD

' " A" /
Electronic Electronic
identities

Ak 4
certificates

M Face-to-face identification

i

L]
i

i

ko

Remote On-line identification




New Fraud schemes

cash

Intellectual Property
and Personally
identifiable Information

o

A

amazon
~—"

Amazon employees in China:

» Selling search key word used by customers to
merchants using the platform to be better
positioned in search engines

= Deleting bad comments on merchants for
money

» Selling customers data (e-mail addresses)
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Complementarity of Al and jobs

Before Al

Complementarity “

Legend:

K — capital

W — workers

W++ — qualified workers
Inspired from Laurent Alexandre — La Guerre des Intelligences



Environmental: Caring for future of our planet

Country Overshoot Days 2018

A Ea rth Ove rShOOt Day ma rks the When would Earth Overshoot Day land if the world’s population lived like...

date when we (all of humanity) iy, Ve
have used more from nature Sy horek | o

H Now 6 | Egypt « \ "‘ “~ / , Fob 19 | Lusembourg
than our planet can renew in - T e &

Z
:
the entire year — sREh e
« Mar 22 | Kuwor
= + Mo 28 | Denmerk
e Mar 31 | Avsalio

* Apr 4 | Sweden

A EOD for Luxembourg: FEB 19!!! st

« Age 11 | Finlond
= Ape |15 | Austia, Siegapare
* Ape 16 | South Koreo
"Ap 21 | Russion Federation

Yqy

« Moy 2 | Germony
5 | Fronc

» May .
v * May 7 | Switzecland

A In 2018 as from 1 August our st et %
planet lived on credit GO\ Sl

*Moy 24 | haly
Aug 2 | Geyoma ¢ * Jun 2 | Chile

July 27 | Ukraine o 7 | Fg

Joly 19 | Beazil Jun 11 | Spain

Ju 15 | Chino

Iy 7 | Vermzvelo = 16 | Argentina, Portugal

0 | Hungory
) | Moreenegro o
EARTH ﬁ

% OVERSHOOT Source: Global Footprint Network National Footprint Accounts 2018 b Globol Faoiprnt Natworh
DAY Seancing e x mrce of Satercts







Christian van Nedervelde

Senior Vice President, Internal Audit

christian.van _nedervelde@ses.com

T+352 710725 509
M +352 621 491440

Connect with us

000002

SES Proprietary and Confidential

SES”

beyond frontiers


https://www.linkedin.com/company/ses
http://twitter.com/SES_Satellites
http://www.facebook.com/SES.YourSatelliteCompany
http://www.youtube.com/SESVideoChannel
http://www.ses.com/blog
https://www.instagram.com/ses_satellites/

