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Overview 

• Introductions 

• Schedule 

• Background 

• Objectives 

• Approach 

• Industry Segment  

• Action! 
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Introductions 

• Name 

 

• Career Background (School/Company) 

 

• Interests/Goals 

 

• Experience with commercial space 
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Schedule 
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Schedule: Objectives 

• Inform – perspective, background, context 

 

• Perform – group analysis  

– Game Theory Value Net  

– Commercial human training/preparation segment 

 

• Network – internal and external to industry 
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Background: ESIL 

• Emerging Space Industry Leaders Workshop 

• Supported by a Grant from FAA-AST 

through FAA Center of Excellence for 

Commercial Space Transportation to CU 

Boulder 

• Objectives 

– Inform – perspective, background, context 

– Perform – group analysis on identified market 

– Network – internal and external to industry 
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Background: ESIL-01 
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Background: ESIL-02 
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Background: ESIL-03 
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Background: ESIL-04+ 

• Looking for hosts and managing volunteers 

• Next Generation Suborbital Researchers 

Conference #4 in Colorado (6/2013) 

• West Coast? 

• Financial Sector? 

• Other? 
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Background: FAA AST 

• Presentation by Ken Davidian 

 

 

• Director of Research, FAA Office of 

Commercial Space Transportation 
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Background: Commercial Space 

• Presentation from Brad Cheetham  

 

• Overview what is commercial space 
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Commercial Space: Defined 

Defined by U.S. National Space Policy: 

“refers to space goods, services, or activities provided 

by private sector enterprises that bear a reasonable 

portion of the investment risk and responsibility for the 

activity, operate in accordance with typical market-

based incentives for controlling cost and optimizing 

return on investment, and have the legal capacity to 

offer these goods or services to existing or potential 

nongovernmental customers.” 

National Space Policy of the United 

States of America, June 28, 2010 
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Commercial Space: In Context 
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Commercial Space 

• Scope 

 

• Industry/Sector Development History 

 

• Major Players 

 

• Demand/Customers/Applications 
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Commercial Scope 

• Communications = established 

• Navigation = established 

• Remote Sensing =  established 

• Launch = established 

• Manufacturing = established 

• Suborbital = emerging 

• Cargo = emerging 

• Crew = emerging 

• Interplanetary = emerging 
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COMSATS 
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Communications: Context 

Source: The Space Report 2011 
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Communications: History 

• 1945 – Arthur C. Clarke writes “Extra-Terrestrial Relays, Can Rocket 

Stations Give Worldwide Radio Coverage?” in Wireless World 

• 1954 – writes Chief of US Weather Bureau regarding satellite 

applications for weather forcecasting 

• 1964 – contributes to “2001 a space odyssey” with Stanley Kubrick 

Content thanks to Clay Mowry 
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Communications: History 

• John R. Pierce – Chief Engineer at AT&T Bell Labs 
– Developed and named 1st transistor 

– Collaborated with Rudolf Kompfner to develop first traveling wave tube 

amplifier (TWTA) that enables satellite communications 

– Developed Telstar – 1st communications satellite 

– Launched by NASA on July 10th, 1962 for $3 million 

Content thanks to Clay Mowry 
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Communications: History 

• Renee Anselmo 
– Founder/Owner of Spanish International Network (SIN) 

– Sold SIN for $80 million and started PanAmSat in 1984 

– First privately owned commercial satellite company 

– Later sold for $4.3 billion 

Content thanks to Clay Mowry 
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Communications: History 

Content thanks to Clay Mowry 

  

Power & Mass Trends 

 
 

SYNCOM 1 WESTAR 2 GE-1 ECHO 14 

1963 

39 kg. 

2 transponders 

2 Watts 

 

1974 

574 kg. 

12 transponders 

300 Watts 

 

1996 

2783 kg. 

48 transponders 

2 kW 

 

2010 

6379 kg. 

103 transponders 

16 kW 

 

+ Digital compression technology and the use of higher frequency 

bands allow each transponder go carry more data more efficiently 
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Communications: History 

Source: The Tauri Group 
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Communications: Players 

Source: Clay Mowry 
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Communications: Players 

Source: The Space Report 2011 
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Communications: Players 

Source: The Space Report 2011 
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Communications: Demand 
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Communications: Demand 



3rd Emerging Space Industry Leaders Workshop  
The University of Colorado at Boulder            

32            

Commercial Scope 

• Communications = established 

• Navigation = established 

• Remote Sensing =  established 

• Launch = established 

• Manufacturing = established 

• Suborbital = emerging 

• Cargo = emerging 

• Crew = emerging 

• Interplanetary = emerging 
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Navigation: Context 

• 2010 global market revenue (est) $71 billion 

– Source GNSS Market Report 

• European GNSS Agency (GSA) October 2010 

• Enabled by end of Selective Availability 

– May 2000 

 

• Addition of international systems 
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Navigation: History 

Source: http://www.gps.gov/systems/gps/modernization/sa/ 
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Navigation: Players 

Source: The Space Report 2011, Futron 
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Navigation: Demand 
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Navigation: Demand 

http://www.teejet.com/english/home/products/precision-farming-

products/gps-guidance.aspx 

http://www.farmworld.ca/precision-

farming.aspx 
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Remote Sensing: Context 

Source: The Space Report 2011 
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Remote Sensing: History 

• August 1959 – Explorer-6: First space photograph of the 

Earth 

• 1960 – 1997: Remote sensing data provided by civil/military 

satellites (i.e. Landsat) 

• 1984 – Congress Authorizes NOAA to look for commercial 

operator of Landsats 

• 1992 – US Congress permits private remote sensing 

systems 

• 1997 – 1st Commercial Space Venture (EarlyBird -1) 

http://www.isprs.org/publications/highlights/highlights0402/fritz.html 
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Remote Sensing: Players 
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Remote Sensing: Demand 

http://activefiremaps.fs.fed.us 
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Remote Sensing: Demand  

Credit: Satellite Sentinel Project 
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Launch: Context 
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Launch: Players 
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Launch: Demand 
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Launch: Demand 
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Manufacturing: Context 

Source: The Space Report 2011 
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Manufacturing: Players 

Credit: Space Systems/Loral NewSpace 2012 Presentation 
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Suborbital: Context 

Virgin Galactic: 

• $70 million – deposits 

• $107 million – commitments 

 

To date: 

• 925 reservations have been 

made for suborbital trips 

• Comprised of partial/full deposits 
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Suborbital: History 

October 2004 
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November 2006 
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October 2009 

Northrop Grumman Lunar 

Lander Challenge 

– Prize = $1 million 

– Funded by NASA 

– Operated by XPRIZE 

– Sponsored by NG 
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December 2009 



3rd Emerging Space Industry Leaders Workshop  
The University of Colorado at Boulder            

58            

August 2010 

• Awarded ~$500k in CRuSR Awards 
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October 2010 
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August 2011 

• NASA Announces awards for Flight 

Opportunities Program 

– Total of $10 million 

– Two-year contracts 

– Seven selected companies 
• Armadillo Aerospace 

• Near Space Corp. 

• Masten Space Systems 

• Up Aerospace 

• Virgin Galactic 

• Whittinghill Aerospace 

• XCOR 
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Suborbital: Players 

Source: Tauri Group 
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Suborbital: Demand 
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Suborbital: Demand 



3rd Emerging Space Industry Leaders Workshop  
The University of Colorado at Boulder            

65            

Suborbital: Demand 

Source: Tauri Group 
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Suborbital: Demand 

Source: Tauri Group 
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Commercial Scope 

• Communications = established 

• Navigation = established 

• Remote Sensing =  established 

• Launch = established 

• Manufacturing = established 

• Suborbital = emerging 

• Cargo = emerging 

• Crew = emerging 

• Interplanetary = emerging 
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Cargo: History 

Commercial Orbital Transportation Services 

(COTS) 

– A, B, C, D 

– Round 1 (August 2006): 

• SpaceX + Rocketplane-Kistler 

– Round 2 (February 2008): 

• SpaceX + Orbital Sciences  

– Total ~ $500 million 
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Cargo: History 

Commercial Resupply Services 

– Awarded December 2008 

– To deliver cargo to the International Space 

Station 

– 12 missions to resupply from SpaceX 

• Worth up to $1.6 billion 

– 8 missions to resupply from Orbital 

• Worth up to $1.9 billion 
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June 2010 
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December 2010 
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May 2012 



3rd Emerging Space Industry Leaders Workshop  
The University of Colorado at Boulder            

73            

Cargo: Players 

credit: SpaceX 
credit: Orbital Sciences 
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Cargo: Demand 

? 
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Commercial Scope 

• Communications = established 

• Navigation = established 

• Remote Sensing =  established 

• Launch = established 

• Manufacturing = established 

• Suborbital = emerging 

• Cargo = emerging 

• Crew = emerging 

• Interplanetary = emerging 
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Crew: History 

• COTS – D [not exercised] 

• February 2010 NASA Awarded $50 million 

through Commercial Crew Development 

(CCDev) to: 

– Sierra Nevada Corporation 

– Paragon Space Development Corporation 

– United Launch Alliance 

– Blue Origin 

– Boeing 
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September 2010 
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December 2010 
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Crew: History 

CCDev II - Second Round of Commercial 

Crew Development Funds 

– Awarded February 2011 

– Totaled almost $270 million 

– 4 Companies 

• Boeing 

• SpaceX 

• Sierra Nevada Corporation 

• Blue Origin 
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March 2012 
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April 2012 
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May 2012 
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Crew: History 

• Commercial Crew Integrated Capability 

(CCiCap) Awarded August 2012 

– 21 month award for $1.1 billion 

• Boeing = $460 million 

• SpaceX = $440 million 

• Sierra Nevada Corporation = $212.5 million 
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Crew: Approach 

Traditional NASA Development 

Goal: ISS Crew Mission 

Extensive Government Involvement 

No Cost Sharing 

Government Owns IP 

Detailed Design Requirements 

Unlimited Data and Lots of Deliverables 

Higher Costs 

Non-Traditional Development 

Goal: Commercial Human Transport 

Limited Government Involvement 

Cost Sharing 

Commercial Partner Owns IP 

Tailored Human-Rating Requirements 

Pay-for-Performance Milestones 

Lower Costs 

Source: NASA, Director of Commercial Spaceflight, NewSpace 2012 Presentation 
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Crew: Demand 

? 
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Crew: Demand 

Commercial Astronauts & Private 

Space Explorers: 

• Space Adventures x 8 

• Commercial research 
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Commercial Scope 

• Communications = established 

• Navigation = established 

• Remote Sensing =  established 

• Launch = established 

• Manufacturing = established 

• Suborbital = emerging 

• Cargo = emerging 

• Crew = emerging 

• Interplanetary = emerging 
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Interplanetary: Context 
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Interplanetary: Opportunities 

Asteroid Value 

– “A single 500 meter Platinum-rich asteroid contains more 

Platinum Group Metals than have been mined in 

humanity’s history” 

– Science Data = $100s of millions/year 

• Time capsules from early solar system 

• More than $1 billion has been spent on asteroid missions over 

the last decade 

– Material Resources = $100s of billions/year 

• Rare metals required for high tech industries 

• Water for in-space activities 

– “Survival of the Species – Priceless!” 

Source: Planetary Resources, Eric Anderson 
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Interplanetary: Opportunities 

Lunar Value 

– Scientific exploration enabled 

• Payload delivery for any applications 

– Rare resource development 

• In-space or Earth utilization 

Non-Profit Space 

– $500 million-class activities are not uncommon 

– Extensive history of philanthropic development 

of terrestrial astronomy systems 

• Galileo, Hale Observatory, Keck Observatory, etc. 
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Objectives 

• Inform – perspective, background, context 

 

• Perform – group analysis  

– Game Theory Value Net  

– Commercial human training/preparation 

segment 

 

• Network – internal and external to industry 

– On-going 
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Objectives: Output 

• Evaluate industry segment using value net 

• Outline key areas for win-win partnerships 

• Assemble/document group analysis 

 

• Refine post-workshop as needed 

• Prepare publication/presentation for industry 

conference 
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Approach: Strategic Planning 

• Introduction to Strategic Planning 

• Ken Davidian 
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Approach: Game Theory 

• Introduction of Game Theory and PARTS 

• Ken Davidian  
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Industry Segment 

• Overview on segment of interest 

• Brienna Hennwood 
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Action! 

• Questions on task? 

• Identify approach  

– Participant directed 

– Sub-divide and conquer? 

• Outline workshop product format 

– i.e. powerpoint presentation, document, other? 

– Use to identify required deliverables 

• Work hard, play harder! 


