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Einfuhrung

LEGAL

» Die Raumfahrtindustrie ist einer Kommerzialisierungswelle ausgesetzt
» Neue Technologien und Spin-Ins aus anderen Industrien
» Miniaturisierung, Digitalisierung, Serienproduktion, 3-D Druck senken Kosten
» Neue Geschaftsmodelle in der gesamten Value-Chain
» Neue Anwendungen und Konvergenzen mit anderen
Sektoren
» Neue Implementierungsansatze
»> Neue Akteure

» Signifikante Investments
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Studien des BMWi und der EIB

- a space-tec [ BHO

PARTNERS .

NewSpace
Geschaftsmodelle an der Schnittstelle von
Raumfahrt und digitaler Wirtschaft

Chancen fur Deutschland in einer vernetzten Welt

Studie im Auftrag des Bundesministeriums fiir Wirtschaft und Energie
U g Zu il i K ialisi in der
und Méglichkeiten zur Ubertragung auf Deutschiond/Europa®

The future of
the European space sector
How to leverage Europe’s

technological leadership and boost
investments for space ventures

LEGAL
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Der NewSpace-Trend scheint sich zu verstetigen BHO

LEGAL

1. Big Returns from Smallsat Launchers
10 Trends that will Define 2. Late-Stage VC Investment Starts to Pick

NewSpace in 2018 Wmners_
e 3. Selective Pressure as the NewSpace Launch

constellationscommunications s 5 =
epayloads satellites Sector Matures
4. Broadband LEO Megaconstellations get Serious
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5. Earth Imaging Companies Extend their
reome=d Competitive Advantage
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6. First Made in Space Product gets Sold on Earth
7. Advances in Satellite Servicing and Repair

8. Space Startup Activity Increases in China
ol M) s 9. In-Space Propulsion Powers up
10. Renewed Focus on Defense Spending for

fense

mpetition
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Die Markte wachsen

Globale Umsatze der Satellitenindustrie (in mrd. us$)
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Jungste Zahlen belegen wachsende Investments
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*imcludes 31 drone transactions totalling S476m
“*total includes $96m ‘Beyond Earth” immestrments
inc 280Mm Astroscale series D and 312.5m Moon Express

The latest index demonstrates continued growth by VC investors globally. Total investment grew by 289% year-on-year expanding from $3.3bn

to S4.3bn.




NewSpace-Firmen erhalten signifikante Investments

Durchschnittliche ,Space Start-up“ Finanzierung (in mio. uss$)
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START-UP
SPACE
1500 UPDATE ON INVESTMENT
IN COMMERCIAL SPACE
VENTURES
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0
2000-2006 2006-2012 2012-2018

B Seed Investment mRisikokapital ™ Private Equity ® Acquisition Public Offering Fremdfinanzierung
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Prognosen sehen ein signifikantes Wachstumspotential

» Morgan Stanley und Goldmann Sachs
prognostizieren, dass der Gesamtumsatz
der globalen Raumfahrtindustrie bis 2040
auf $1 Billion ansteigen wird.

» Die Bank of America Merrill Lynch hat bis
2040 gar einen Gesamtumsatz von $2,7
Billionen prognostiziert.

The Global Spac
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Hunderte neuer Firmen rund um die Welt
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Auch in Europa

Mapping of Newspace startups — Europe

Satellite operation constellation & Exploration
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To send us information regarding your Newspace startups, it's here

Sources: Guitherm de Vregille, Léa Philippot — VWCs @ XAnge
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Und auch in Deutschland
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4 )
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Akteure in der Innovations- und Finanzierungskette (Bayern)
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Das Unmogliche wird moglich....

Elon Musk makes another space tourism
promise

By Chris Johnston
Business reporter, BBC News

@ 14 September 2018 f © v [ < shae

BEYOND EARTH

Look inside the first luxury space
hotel
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Kleinsatelliten und suborbitale Systeme schaffen neue Markte

Examples of land launched systems being developed

{*) Not exhaustive list

Estimated size
5m

16m

10m

5m

Om

System
Manufacturer
Country of Origin
Max payload
First launch

Status

&
L
&
=
T
R
m]
N

Electron
Rocket Lab
USA/ New Zealand
225 kg LED
2017 (expected)

In development

Arion 2
PLD Space
Spain
150 kg LEO
2021 (expected)

In development

Alpha
Firefly Space Systems
USA
200 kg LEO
Unknown

Most likely cancelled

Vector H
Vector Space Systems
USA
120 kg LEO
Unknown

In development

Taymyr 7
Lin Industrial
Russia
180 kg LEO
Unknown

In development

VIM 1
CTA
Brazil
200 kg LEO
2018

In development

pwc

" Thought leadership on the space sector February 2017

Micro-launchers:
what is the market?

Quick and flexible delivery of small payloads

Micro-launchers: an alternarive
option for small-satellite delivery

Traditionally, small satellites (belov 500ks)
are delivered as piggyback payloads on
issioned for larger

rockets ft

Aneed for quick and flexible space
delivery of small payloads

The rapid increase in forecasted smell
satellites to be orbited end the need
for pl flexibility and launch

In this situation the primary payload takes
priority, and extra payloads have to be
adapted to the launch schedule and orbit.
Other small-satellite delivery systems cxdst,
such as the QubcSat deployers that are used
on board the Intcrnational Space Station
(155). In addiricn to cormventional rockets,
some companies are currently developing

responsiveness to maintain such constellatons
can create a launch offer erunch, stimulating
the need for innovative launch services that
are convenicnt, cost-cHective and flexible.

In addition, & number of small satcllitcs

for governmental customers are currently
launched using comverted Intercontinental
Ballistic Missiles (ICBLI). The progressive

i 1oned ICBM:

for ll-zatellite delmveries,
and suborbital applications, such as
microgravity experiments, which at
the moment are generally performed

of
stock and the still valid restriction on
their commercial use? adds to the need for
] ive dedicated launch systems.

using sounding rockers.

In 2015, the small-catellite delivery market
was estimated to be worth between £130
million and €410 million® (for satellites belowr
500kg and a veriable price per kilo dependi

Several advances were made in the past,
bu 56 far artempes to create relisble
and affordable micro-launchers have
failed, mainly due to high launch prices
hrology: The limited

on the launch systems end options).

Types of micro-launchers

There arc two main types of micro-launchers
currently developed by the launcher
commumity. The first are aivborne launch
systems using a launcher released in high
altitude from specifically designed or
corverted aerial platforms. The second

are land launch systems operated from
mobile or static leunch platforms.

ar

availability of appropriate leunch
systems can be expected to curb the
deployment pace of small satellites.

In the latest SpaceWorks forecase®,

the projections of nano/microsatellites
launches in the coming years have

been scaled dovn by sbout

30%, due, among others,

ro a resrained access w launchers. see
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Konsolidierung und Marktbereinigung sind schon im Gange BHO
LEGAL
SPACENEWS

Smallsat industry faces new challenges to growth

by Jeff Foust — February 5, 2019
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Konsolidierung und Marktbereinigung sind schon im Gange

MAGAZINE . PLANETARY RESOURCES

R ies,§ H S
Space Indus’fr ’ ow the Space Mining Industry Came poyp to
gto propulsion Earth

By Andrew zaleski

p buys Deep

ou :
gradford Space Gr ? (eroid minin

shifting focus from a

o:02 am
LAN BOYLE O January 2,209 at

November 24, 291
0w R

Planetary Resources launched its latest satellite, Arkyd-6, in January, but by then the company was in financial

difficulties when it failed to close a funding round. Credit: Planetary Resources
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Konsolidierung und Marktbereinigung sind schon im Gange

SPACE

Mars One Fizzles Into Bankruptcy After
Promising A New Life In Space

February 12, 2019 - 3:28 PM ET

BILL CHAPPELL

" but said he was working with administrators and a potential investor on a way to rescue it. Credit: Mars One video
via YouTube.
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Konsolidierung und Marktbereinigung sind schon im Gange BHO

LEGAL

SPAGCENEWS 20

German lunar lander company files for bankruptcy protection

by Jeff Foust — July 9, 2019

i P L

Insolvenz abgewendet: Berliner Raumfahrt-
Start-up verkauft

Das Berliner Raumfahrt-Start-up PTScientists ist verkauft worden. Uber den

K&dufer und Preis wurde Stillschweigen vereinbart.

<

SCIENTISTS

PTScientists said it will continue to work on its lunar lander after filing for preliminary insolvency with a German
court because of a funding shortfall. Credit: PTScientists
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Wildwest in Space?

LEGAL

European satellite in near collision with
Elon Musk SpaceX craft

ESA say its Aeolus Earth observation satellite fired thrusters to
avoid crash

A A European Space Agency satellite. Photograph: AFP/Getty Images
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Wildwest in Space? BHO
LEGAL

SPAGCENEWS 20

FCC fines Swarm $900,000 for unauthorized smallsat launch

by Caleb Henry — December 20, 2018

One of Swarm Technologies' "SpaceBee" picosatellites. The company wants to operate a constellation of 100 tiny
satellites for Internet of Things services. Credit: Swarm Technologies
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Wildwest in Space? BHO

LEGAL

by, 8

f

o Spacex oddlty how Elon

"-

Musk sent a car towards
Mars

A Starman sitting in a tin can is currently navigating the heavens,
soundtracked by David Bowie. How did it - and we - get there?

//

/ 4
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Wildwest in Space? BHO
LEGAL

Nach Bruchlandung

Tausende Wasserbaren auf dem Mond?

Stand: 07.08.2019 16:59 Uhr
K =

Durch einen Raumfahrt-Unfall kénnten Tausende Wasserbidren auf der Mondoberfldche verstreut

worden sein. Eine israelische Sonde hatte die extrem widerstandsfahigen Kleinstlebewesen an Bord -
und zerschellte.

WHY STOWAWAY CREATURES ON THE MOON
CONFOUND INTERNATIONAL SPACE LAW

Who gets to decide what gets blasted into space?

By | | Aug 16, 2019, 9:00am EDT

-e-alliance/Mary Evans Picture Library/Last Refuge




Nachhaltiges Wachstum bedarf nachhaltiges Handeln
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Nachhaltiges Wachstum bedarf nachhaltiges Handeln

NASA's LEO traffic forecast: mass congestion
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The blue bars show
the mass distribution
350 of all spacecraft, —
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SpaceNews graphic/Jason Hinman Altitude (km) Source: NASA's Orbital Debris Program Office
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Nachhaltiges Wachstum bedarf nachhaltiges Handeln

SPACENEWS 22

Starlink failures highlight space sustainability concerns g

by Jeff Foust — July 1, 2019

A stack of Starlink satellites being prepared for launch. A five percent failure rate for the first set of 60 satellites has
heightened concerns that megaconstellations could leave hundreds of dead satellites in long-lived orbits. Credit:
SpaceX
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Regulierung vs. Wetthewerbsfahigkeit?

LEGAL

Iceland is taking its first steps in space — for the first time,
Iceland is accepting ITU satellite filings.

Iceland’s Post and Telecom Administration (PTA) and IceSaT
have entered into a contract to carryout satellite filing to the
International Telecommunications Union (ITU). Specifically
formed to work with the PTA, IceSat is an integral part of
Isle of Man-based ManSat Group, the commercial market
leader in provision of spectrum to the satellite industry.

Christopher Stott, Chairman and CEO of ManSat and IceSat,
said that this is a significant step forward for Iceland and for
the satellite industry: a superb new jurisdiction,
complimentary to the Isle of Man in so many ways, now
leading the world with cutting edge, transparent, and
efficient regulations for satellite filing in strict adherence to
the ITU Radio Regulations.

The Parliamentary Secretary set up a Space Task Force with
the aim of identifying and developing key strategy
recommendations that the Government could resort to so
as to create a favorable regulatory environment for the
development of a viable and sustainable commercial space
sector. The Task Force is mandated to review ways and
means of working with non-governmental entities,
especially from within the private sector, to attract space
commercialization and innovation activities.

Approved in 2018, the UAE space law:

- 2" Human space flight law in the world

- 2" country in the world with a space law that addresses
activity-based insurance policies,

- 3" country in the world with a nuclear space law

- 3" country in the world with a law on the utilization of
space resources
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NewSpace und “Forum Shopping”? BHO

LEGAL

» ,Proaktive“ nationale Weltraumgesetze, um neue Arten von kommerziellen Weltraumaktivitaten zu
ermoglichen, Unternehmen anzuziehen und die nationale Wettbewerbsfahigkeit zu steigern

» Mildere Haftungsregime und mildere Versicherungsverpflichtungen

» Reduzierte Lizenzgebuhren, z.B. fur Konstellationen

» Bereitschaft zur Einreichung von ITU-Anmeldungen auch fur auslandische Betreiber
> Offentliche Férderung und Auftrage

» Gunstige Steuersysteme (Isle of Man, Luxemburg, GrofRbritannien hat z.B. die Steuern auf
Raumfahrtversicherungen angehoben)

> Offentliche Beteiligung an speziellen Risikokapitalfonds fiir die Raumfahrtindustrie
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Vergleich Haftungsgrenzen / Versicherungspflichten

LEGAL

International legal and regulatory requirements
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Verfahrensdauer BHO

LEGAL
» Die Dauer von Lizenz-/Genehmigungsverfahren ist fur die Industrie ein entscheidender Faktor.

» Bisher bewegen sich die Verfahrensdauern zwischen 3 und 9 Monaten (Erhebung 2014/15).
» Vor kurzem haben die UAE ein Weltraumgesetz verabschiedet, das eine Verfahrensdauer von nur 30 Tagen vorsieht.

Authorisation/Licensing process ‘in practice’
Timing of submission, duration of assessment, Time of issuing a license before launch by Country

Authorisation/licensing
Assessment process by
Licensing authority (Average)

us 6  us EE T o>

UK 5 UK £ 1t03 M3

< 104 Ut FR 3 PR SR

SE 3 . sE < 210 1253
CONL | 5 NL I

Too limited

B Too limited
Application Submission AT pr:?c:tn::e | AT practice 5
anytime in . (=1 license i (=1 license L
US, FR, SE (not so in UK] i |
(The early the beiter ! BE N Bl Time of i BE L
Space Ops I ti i ti :
Ll:;censi:g . Months Completion in practice ! Time of Months
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Satellite procurement Application submission License issued
ontract signed Launch
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Vergleich Verfahrensgebuhren BHO

LEGAL

» Die GebUhren fur Genehmigungen nach nationaler Weltraumgesetzgebung haben eine recht grofie Spannbreite.

» Lange Zeit wurde den Gebuhren fur Genehmigungen keine grofle Bedeutung zugemessen. Dies hat sich in Zeiten von
Kleinsatelliten und Satellitenkonstellationen geandert.

EUR

100,000 195,000 Comment

+ License Fee/rule of thumb:

us = Space operation license fee . .
Launch ops = zero Includes frequency fee — per launch, per satellite, per licence
Satellite ops = = Space operation license does application

UsD ~130K (GEO)
USD ~450K (non-GEO)

NOT Include frequency fee

— Maybe waived or reduced if licensee is
Educational institution and /or mission for

science research/teaching (e.g. AT, UK)
GBP
— Maybe not charged per each satellite if
constellation of commercial nano-satellites
30.000 - Space License Concession  NO Space e (e.g. UK, BE, and possibly AT)
fee is Zefo reem. >—License required> Satellite/rule of thumb
20,000 - 1 » Satellite/rule of thum
[ ) f \f ) - P
10,000 - 6,500 — GEO commercial satellite = EUR 250 Min
- 0 0 o 0% o 0 0 0 0 _ Nanosatelitt =EUR<1Min
US UK FR SE NL AT BE LU ES IT DE other
MS
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Herausforderungen an das deutsche Weltraumgesetz

Staat

[ Rechtssicherheit ]

Industrie

-~

» Einhaltung internationaler Verpflichtungen
» Sorgfaltige Prufung

» Gebuhren, die Verfahrenskosten decken
> Standige Uberwachung

» Einzelfallprifung

» Registrierung von Weltraumobjekten

» Hoheitsgewalt und Kontrolle

» Schutz vor Haftungsrisiken

» Sicherheit

» Umweltschutz (auf der Erde und im All)
» Effektive Durchsetzung

\

!

~

» Keine Wettbewerbsnachteile

» Schnelle, flexible, vorhersagbare Verfahren
» Geringe GebUhren

» Angemessene Berichtspflichten

» Genehmigungen fur Konstellationen,
Kleinsatelliten, Launcher und neuartige
Anwendungen

» Begrenzte Haftung
» Angemessene Versicherungspflichten
» Keine Eingriffe in den Betrieb

» Umweltschutz nicht weiter als Staatenpraxis
» Angemessene Sanktionen
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Kontakt

BHO Legal

Hohenstaufenring 29-37
50674 Koln

Tel.: +49 (0) 221270956 0
Fax: + 49 (0) 221 270 956 222

cologne@bho-legal.com

Dr. Ingo Baumann
Rechtsanwalt | Partner

Tel.: +49 (0) 221 270956 114
Mobil: + 49 (0) 151 240 213 44

ingo.baumann@bho-legal.com
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