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GROWING OHB PORTFOLIO “oHB

SPACE-BASED CONTRIBUTION TO GLOBAL CHALLENGES

Space

Launcher Systems

NAVIGATION COMMUNICATION *

Digital OBSERVATION

Soil and vegetation analysis
= CO2 and methane tracking
= Weather Forecast

Fire detection

= Positioning Broadband Internet
Time synchronization Backbone for mobile networks
Track & Trace = Secure Data and Cloud Services

= Autonomous driving = Internet of Things

A\
GROUND SYSTEMS

4 "'; Aé/

DOWNSTREAM &
SERVICES

SECURE ~ SPACE SAFETY &
¢(s JLE/ [ SECURITY

Cyber Security & Concepts = Digital Twins = User Terminals
= Secure encryption and = Data Analytics = Data Processing
CON!\IECTED transmission of data = Big Data Management = Operations & multi-mission
i _tden = Quantum communication center
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https://www.youtube.com/watch?v=mTWBhaAg9kM
https://www.youtube.com/watch?v=mTWBhaAg9kM

GROWING OHB PORTFOLIO oHB

MISSION TYPE MILESTONES

|
1000
_ 2020: Environmental earth observation (SSO)
Safety & Security
800 2020: Asteroid deflection (Deep Space)
Science
2018: Science mission (Lagrange)
o Exploration 2017: Electro-optical mission (LEO)
Navigation 2012: Weather observation (GEO)
2010: Exploration (Mars)
w [l earin omseratn 2010: Navigation constellation (MEO)
. Telecom 2009: Data-Relay mission (GEO)
_ 2008: Hyperspectral earth observation (LEO
200 - Reconnaissance YEESE (LEO)

2007: Telecom: Product line (GEO)

2001: Radar earth observation constellation (LEO)
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GROWING OHB PORTFOLIO “oHB

SPACE SYSTEMS IN ORBIT HERITAGE
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GROWING OHB PORTFOLIO

OHB DIGITAL - ADDING VALUE TO SATELLITE DATA

Becoming a relevant
player in the strong
growing downstream
market by contributing
to global challenges

s W
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Downstream Services




WELL FILLED ORDER PIPELINE



INSTITUTIONAL SPACE CAPABILITY BOOST “oHB

PROGRAMMIES, INFRASTRUCTURES, PROJECTS

26,5

CEUSPFI [E] EU SPACE PROGRAMME DATA AND SERVICES ARE USED °® » ee®
: 10 MENITORICEIMATEIGHANGE] AND HELP ROLL DUT 24,5 " ¢ 40
MITIGATION AND ADAPTATION POLICIES 25 Je* P 5
20,5 ..".. ,0
18,5 -'.... '5
@ 16,5 > Global government spendings 0 Global commercial spendings
[billions of USD] . [billions of USD]
14,5 ,0
ESA EUSPA Governmental space market Commercial space market
" M|n|§ter|al Conference 22 = European Flagship = New countries with own space ® Commercial market dominated
continued & new programmes Programmes like ESSCS, programmes by telecommunications (70%)
ESA Accelerators EUROQCI, Copernicus, o . .
= Space for a Green Future” Galileo EGNOS = Increased budgets of existing ® Strongincrease in number of
= “Rapi ili isi ! ’ . satellites with low value
Rapid an’clj Resilient Crisis GOVSATCOM programs
Response = Two decades growth (2010- = Two decades growth (2010-
= “Protection of Space Assets” = Horizon Europe 2019 vs. 2020-2029): 2019 vs. 2020-2029):
ESA Inspirators : i
- | = COVID recovery funds X 2,4 number of satgllltes x 7,3 number of sate'llltes
cy moon sample return mission +30% value of satellites +25 % value of satellites.

= Human space exploration

Source: Euroconsult; 2020
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OHB GROUP ORDER INTAKE PIPELINE “oHB

OUTLOOK 2022 , TOP 7 ACQUISITIONS

Top 7 SARah

acquisitions A o

Sl \ ' Operations

> 1 7 3 b n Eu ro N\ | SPACELINK LYNX
By s

expected order intake in 2022 57| consteliation [l & Hyperspectral

Satellites % Constellation

ELECTRA [V~

Book-to-bill ratio > 1 - ;
C;%é;’; Mission Phase 3 D %5’ - :

Satellite

Heinrich Hertz

Mission
Operations

ARIANE 6 EE9 FORUM

Launcher Far Infrared

Subsystems Observation
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THE URGENT NEED TO
ADDRESS CLIMATE CHANGE



ADDRESSING CLIMATE CHANGE

OHB’S EXCEPTIONAL HERITAGE IN EARTH OBSERVATION

SAR-Lupe

VHR RADAR
Mission
Satellite + Payload

EnMAP

Hyperspectral
Satellite + Payload

MTG

.‘));‘

Meteorology
Atmosphere
Satellites + Payload

SARah

VHR RADAR
Mission
Satellites + Payload

OPTSAT

VHR Optical
Satellite + Payload

NAOS

VHR Optical
Satellite

Eaglet

. /
e vl HR Optical

¥ Satellite + Payload

PRISMA

Hyperspectral
Satellite
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Arctic Weather

Microwave
Satellite

FORUM

Infrared
Interferometry
Payload

MetOp-SG MWI

Microwave
Radiometer
Payload

Hyperspectral
Payload

co2M

Optical
Satellite

CHIME

Hyperspectral
Payload

CIMR

MW Radiometer
Payload

EIS

Hyperspectral
Satellite

-
‘ ‘ Thermal Infrared
» o Sy

ConstellR

Payload

LYNX

Hyperspectral
Constellation

SeaRoutes

CO2 prediction
Service

Next

... to come




TECHNOLOGY ADDRESSING CLIMATE CHANGE

OHB. THE WORLDWIDE LEADER FOR HYPERSPECTRAL IMAGING

~ = Booming services for climate change,
: food security and water management
are fuelling the demand for
hyperspectral data from space

= PRISMA and EnMAP paved the way
towards the Copernicus CHIME
mission

= OHB’s compact satellite solutions are
ideally positioned for next generation
systems
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ATMOSPHERIC MONITORING

= OHB is prime contractor for the
European CO2M Mission

= Revolution in monitoring of CO2 and
NO2 emissions combined with

atmospheric data

= Allows for emission tracking at global,
national, regional and local level .

= CO2M will provide observation-based
evidence for the second global
stocktake in 2028
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= Arctic Weather “OHB
= Constellation of satellites, with Arctic coverage
= First near real time weather forecasting (nowcasting)

= Atmospheric humidity and temperature for global weather forecasts.

= Geostationary Observation Export

= Unique OHB sounder technology )

~ = 3D atmospheric layer composition

= Export programmes in preperation
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THE TRUSTED NATIONAL SYSTEM PRIME IN
EUROPE




TRUSTED NATIONAL SYSTEM PRIME IN EUROPE OoHB

A LONG AND SUCCESSFULL HERITAGE

|

Heinrich Hertz
SATCOM
* Space & Ground Segment

SAR-Lupe * LEOP & GEO-transfer Operations

RADAR Reconnaissance . .

* Space & Ground Segment Optical Sate-lhtes Electra

End to End * Flight operations, P/L data and user EO Recor-ma|ssance SATCOM
Systems Ground Segments » Satellite Ground Segment

* LEOP
* QOperations

* Constellation Operations and
Refurbishment since 2006

SARah
RADAR Reconnaissance

* Space & Ground Segment
* LEOP & Operations

NAOS
Reconnaissance
* high-resolution optical

FSLGS / E-SGA
Reconnaissance

* Interfacing Sites

* Unique interoperable system

UHF DAMA
SATCOM

e Anchor Station SATCOMBwW-2 RT2

SATCOM

* Re-Design & Refurbishment
of mobile and fixed anchor
stations

FSPGS
Reconaissance
* Interfacing Sites

Ground Systems
& Services

SAR-Lupe
RADAR Reconnaissance
e X-Band Ground Station
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TRUSTED NATIONAL SYSTEM PRIME IN EUROPE “OoHB

NATIONAL PROGRAMMES SATCOMBW / HEINRICH HERTZ
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TRUSTED NATIONAL SYSTEM PF\*IQ/IE IN EU'R

QUANTUI\/I KEY DISTRIBUTION TO PROTECT SOVEREIGN INTERESTS Y,
.* oA AT AN

EC and ESA are building the European Quantum
Communication Infrastructure (QCl) with its Space-
based component / SAGA (Secure and Cryptographic
Mission)

OHB has achieved:
= Lead in space-based Quantum Communication
= |nvolved in terrestrial Quantum Communication

" Supplier for Quantum Key Distribution (QKD) Products:
= Constellations

= Spacecraft

= Payloads

= Ground Stations

* Quantum Random Number Generator
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TRUSTED NATIONAL SYSTEM PRIME IN EUROPE OoHB

RESPONSIVE SPACE

Responsive Space will become a new
element in the European Defence
Strategy

= Level of ambition: compact satellites
in orbit within 7 days

= Security use cases comparable to US
missions in preparation

A&

Various Payloads and Groundterminals Rapid Integration and Satellite Storage Available Minilauncher
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FROM TV BROADCAST TO GLOBAL DATA
INFRASTRUCTURE



DIGITALISATION AND CONNECTIVITY “oHB

BACKBONE FOR NETWORKS

Ad-Hoc

| )

Mobility

Broadcast (Air, Sea,
Distribution Rail,

@ Vehicles)

Broadband -/ Internet of
Internet ' - — Things
Critical - = Earth
@ Infrastruc- ,, Observation
ture Backup \ _ 3 Data Relay
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DIGITALISATION AND CONNECTIVITY

SMALL, MEDIUM AND LARGE SYSTEMS FOR LEO, MEO AND GEO CONSTELLATIONS

Low Earth Orbit Medium Earth Orbit

Constellations; Data

Broadband Internet
Relay, Broadband

Constellations;

Narrowband Internet Internet
of Things;
5kg to 2.100kg up to 800kg
Eaglet, InnoSat, SmartMEO

Trlton, SmartLEO Galileo FOC, SpacelLink

HiROS, BIU Sat, ESAIL

oHB

Geosynchronous Orbit

e

High Reliability Missions, High
Throughput Missions, Data
Relay, Optical and Quantum

Communication

up to 3,800kg

SmallGEO
H36W-1, EDRS-C, H2SAT, Electra, MTG
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APPROACH TO COMMERCIAL CONSTELLATIONS “oHB

| | |
OHB'’s Heritage is primarily built on Commercial and institutional customer missions
C " . = Reconnaissance LEO constellation = Multi purpose constellations covering
onstellations (SARLupe and SARah) telecommunications, earth observation, and

further payload
= Galileo FOC MEO constellation

= Multi orbit constellations using LEO, MEO and

41 % = Spacelink high .throughput optical data relay GEO
Earth MEO constellation
Observa- =  Multi platform constellations using best fit for

OHB'’s specific technical approach is on

tion each “functional layer”

= Satellite Product Lines = High performance systems for

. - communications, data relay and earth
= High reliability space systems .
observation

= Series and parallel manufacturing o
= Cubesats for Narrowband Communications,

=  “Made in Europe” AlS, and Earth Observation

number of

satellites
30 %

Other
satellites

Focus on High Value Constellations as LYNX, Spacelink, ESSCS

commercial Trend toward less vertical integrated constellation operators and more complex
constellations satellites create business opportunities

Sources: NewSpace Global, Euroconsult
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DIGITALISATION AND CONNECTIVITY “oHB

COMMERCIAL MARKET - SPACELINK

Europeaﬁ

- Spacelink boosts
Optical smartviEo N@EE new market segments

Communi- platform

cation New
Frequencies
Q/V Band
High-End

Processing

Commer-
cial
e Satcom

Inter-
Constell- Satellite Market

ations Link
Services

OHB sets new technology benchmarks
and becomes European technology leader
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DIGITALISATION AND CONNECTIVITY

EUROPEAN SECURE SPACE CONNECTIVITY

CONNECTING KEY Preparation 2. Cemss nsposa’ <ous M curopean
INFRASTRUCTURES Team AR S pmems et

L .- o . : LE ’ E
CRISIS MANAGEMENT i» gllnl:jlt|:/|:rcl)mtal constellation: LEO, GEO
& EXTERNAL ACTIONS &

SECURE
GOVERNMENTAL
SERVICES

Secure: Encryption (quantum keys),
proactive and reactive cyber resilience

SURVEILLANCE v Coverage: Europe and regions of
strategic interest, e.g. Arctic and Africa

Innovative: Innovative and disruptive
technologies and services

MASS-MARKET

SECURE
COMMERCIAL
SERVICES

Scalable: Adaptable to demand and

growth
EUROQCI
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THANK YOU!

OHB SE
Manfred-Fuchs-Platz 2-4
28359 Bremen
Germany

Phone: +49 421 2020 8
Fax: +49 421 2020 700
info@ohb.de
www.oh '
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