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“JKIC” in BriEf . Featured in
= Focus on Space Commercialization Since 1987 “TheFaces"fSpace"
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= Space & Venture Capital Background
= Activities & Services
ad Advice & Consultancy & Intermediary Services

Member » Space Commercialization - Space Ventures
 Strategy Development - Equity Finance
i o International Collaboration  Business Partners
« Education & Training * Global Links
Q Hands-On Coaching of Commercial Ventures 3)
O Financial Services (Early-Stage Focus)
= Partners & Customers Worldwide INVESaT

d Space Agencies & International Organizations
O Space & Non-Space Industry & Entrepreneurs | —iRapidEye
d Selected Investors

= Proprietary Global Network of Leading Expertise

'-rIndependent, Different, Special ... Partner! E‘
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“On-0Orbit Servicing” (00s)
=00S Is NOT an End Itself

Definitions, Nomenclature & Branding?

=00S # Only One Solution Space-to.Space”
»Too Early to Judge New Partnerships “S2S”

X

 What for?

O Fix Problems

d Upgrade Systems
0 Increase Mission Flexibility
d Enable for Entirely New Missions

On-Orbit Assembly (OOA)
Active Debris Removal (ADR)

© JKIC 2002

Is there a Market for OOS? YES, Near-Term: Life Extension!
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A Decade Ago: International Workshops & More

% 1St bilateral DLR-CSA WORKSHOP on e
On-Orbit Servicing of Space Infrastructure Elements
via Automation & Robotics Technologies
<
(=22 25-26 November 2002 CSA'ASC
Forward” DLR

"Defining A Way DLR, Cologne Area, Germany

see: www.on-orbit-servicing.com

WORKSHOP on
On-Orbit Servicing of Space Infrastructure Elements
Via Automation & Robotics Technologies
mm 1-2 October 2004 DLR
loping A p"

B |
SENB WS

HIVIDRR.votics

3 MycDonesy Decseder company

Dutch Space

Focus: Commerce
» 150 Participants
= 20 Countries

SRR 4SS

.

-

DLR licensed Its

'

"Developing A Roadmap'

Capture Tool to
Orbital Recovery

Organized by

sf

LY
he '*-‘W\’ﬂlﬂ\

Optechy | naprard

EI)LR @ £j i o
Lots of Hope!
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00S Stakeholders

© ESYS & JKIC 2002
. ) Legislation/ . u
Satellite Operators Guidelines International Bodies
— Science Community
ood/

Chicken-Egg?

Insurers 2"
| v“"“
Benefits

T As mission operators
As Policy Makers

Investors?

A
As RTD Investors T
& Demonstrators

Space Agencies

Launchers ——
Space A&R
Satellite Manufacturers

Where Is the Market Equilibrium?
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The “O0S Eco-System”

Bl
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll A R e e T T TS v
In-Orbit
Environment Infrastructure

* Political

*Legal : 'IAI;‘B‘R

* Regulatory * Wireless
*Nano

Business &
Economics

_-+""+Value Proposition
* Business Model
 Partnerships
« Jurisdictions
* Risk Management

Finance

A System & “Business Engineering” Challenge
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OOS Stakeholder Benefits (simpiified)

Commercial Satellite Operators
Insurance Companies

Satellite Manufacturers

Space Agencies

Governments

Science Community

Launch Service Providers
Space A&R Community
Intl. & Regulatory Bodies
Suppliers

International Consulta

Profit (Revenues!) — Seamlessness
Deferred CAPEX

Risk Reduction
Premium Policy & Market

Design Feedback H ard FaCtO rs

Servicer Production/Economy of Scale [ Market _
Co-Operative Satellite Design * Budgetl Profit

 Cost-Benefit
o Structures
* Processes

Demonstration in Space
Space Infrastructure Development
Commercialization

Knowledge Base * Technology
Budget Efficiency & Economic Growth RS pY-¥1t¥eYa Ty 8 =14 (o)1

Safeguarding Projects

Soft Factors

No. & Frequency of Launches

Various e Culture

Debris, Orbital Clean-Up, Frequency | © Mindset

* Psychology

Innovation & Standardization

Economy of Scale
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Trust Building: "Realism vs. Dreams”

TN -

Mars Landing

Investors: “Often Just 2 Good 2B True!”
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Status Quo & Where Are We Heading?

© JKIC 2012
»Riding the Waves”
On-Orbit Servicing (00S) & Active Space Debris Removal (ADR) 2004-2012

I
—

ROSAT | | | ENVISAT?
Fengyun ASAT Iridium/Cosmos UARS I_ ISS Debris Maneuvers |
lerl#
& RRM/Restor | iBOSS| DEOS . .
! DARPA DARPA

- VIV :
Phoenix

+ a\'S" -
WwYER IMD,

p— a
- Workshops Continent
@f‘:esa ‘Or? ops Continents

Ak

@ --

% g
Orbital Express a@ ‘ ATV u
@ - - —| %:esa @ Bejing Sustainability TP Debri
| ATV Hubble Repair i SIS
! SPACE .

DART #DLR -
; esa
e & @=esaf Dragon *:

%’\'A| |@” #;7 ROKVISS
m— ATV
Retrospace cleanspace
% esa Space cente
Cleanspace
Hubble Repair -' - 7 (CﬂGSi Ariadna %
15‘ ADR 2nd ADR Legend

Debris Issues

AstrokeysW

CCP OOS
i DLR

DLR

2nd Nat. Robotics | Missions

- Workshops/Conf. |

VanguardW¥ | TECSAS
27 00S 9

Studies

[

15t Nat. Robotics

| o I (I
Debris Removal |_1$toos

2010 2011 2012 ——» Future

——»» 2004 2005 2006 2007 2008 2009
What to Tell Investors?
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Investors See Many Naive Propositions ... &

Ignorance hamster space program

Arrogance
/m m )a Ila[l start,

Wrong Focus
Over-Doing
One-Shot Routes

But Mostly Great Tech!

Less (But Right)
Can Be More!

Most Commercial OOS Business Ventures Failed to Raise Funds!
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Investment in Commercial 00S?

= Facts
d OOS = a Virgin Market
d All OOS Biz = NewCos/Startups
d Life-Cycle-Based Financing: (Early-Stage) “"Equity”
d Value-Adding Needs (via Investors)
= What Investors?
d Government (-)
| Strategic (+/?) _ Excess Liquic_lity
O Financial (+) in the International |
O Private (?) Investment Industry!
= What Makes Investors Tick?
O Proper Business Environment
d Clear Value Proposition & Business Model
d Trust & Confidence
d Upside Potential & Timing
o TExit”!ll s»Capital Gain (Financial Investors)

o Long-Term Synergies (Strategic Investors)
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Message (Building Blocks)
= 00S Has Game-Changing Potential

= A Market in the Making (Some Sat Ops Signed Up Already)
= Economics & Finance Issues Not Yet Fully Understood

= 0O0S Biz to Be Geared Around the Mission (Not Vice Versa)
= Proper Structuring Is Key

= Actors to Fit & Play in the Right Box

= In-Orbit Demonstration Mandatory

= Government Agencies to Pave the Way
= Careful Build-Up of OOS Range
= First-Mover Danger Potential (e.g. Accident)

= Investors Ready to GO, IF ...

{ I Case Compatibility with Investment Industry!
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Hence, ... Where Is the Profit?

g

Thank You!
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