


QUICK FACT
▪ Space starts at 100 km up.



DISTANCE TO SPACE





Study 

Purpose:  To provide an authoritative summary of the technology, 
economics, law & policy of Space Mineral Resource opportunities and 
to make recommendations for moving forward to develop these natural 

resources for human benefit. 

31 Study Group Members from17 countries, 11 organizations provided 
content, 5 firms provided business road maps

A second IAA study on this subject has begun.  The IAA seeks and 
invites experts from developing countries to join this study group.  

Please contact the editors for more details.



Principle Finding of the study.  

SMR ventures cannot wait for government programs to 
lower technological and programmatic risks. Commercial 
ventures must determine the optimum path for commercial 
success and aggressively lead the way beyond low Earth 
orbit (LEO).  During the first half of the 21st century, space 
leadership will come from commercial enterprises and not 
government space programs.   Private enterprises will be 
there first and will support government explorations by 
selling fuel and water at designated locations. ULA now 
offers to pay $3,000 per kilogram of water delivered in low 
Earth orbit.



How can space mining benefit 
developing countries?

Higher GDP per capita - leapfrog 
over developed economies.

Genius of students - invent the future 
with half the world's brains. 

Adventure - take the risks and reap 
the rewards.

Education is the key to a positive 
human future and the joy of 

discovery.
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Major Study Conclusion and an update after Trump's election. 

Members of the study group found that mining space mineral resources will 
enable economic travel between the Earth’s surface and near-by locations within 
our solar system.  The process of mining water from asteroids, the Moon or Mars 
will ensure that key elements are available at the spaceports of the future.  Water 
will ensure that human exploration will expand beyond low Earth orbit with the 
profit motive driving the exploitation of resources.  

The USA and Luxembourg have passed laws and made investments to 
encourage commercial space mining. The first companies are now working.  I 
recommend that the PRC do the same.  

Public-private partnerships will likely be the focus of President Elect Trump's 
space policy.  Trump has proposed a stronger manned space program that uses 
commercial rockets from SpaceX, Blue Origin and others.  There could be a 
return to the moon, possibly to mine fuel.  The future of some big government 
programs - SLS and Orion is uncertain.  The key will be probably be more "bang 
for the buck " by commercial competition.



UNITED STATES SPACE MINING LAW


The Supremacy Clause of the United States Constitution (Article VI, 
Clause 2) establishes that the Constitution, federal laws made pursuant 
to it, and treaties made under its authority, constitute the supreme law of 
the land.



The Supremacy Clause of the United States Constitution (Article VI, Clause 2) 
establishes that the Constitution, federal laws made pursuant to it, and treaties made 
under its authority, constitute the supreme law of the land.









COMMERCIAL SPACEFLIGHT INDUSTRY
▪ Launch providers 
▪ Payloads 

▪ Satellites 
▪ Cargo 
▪ Science 
▪ People 

▪ Spaceports 
▪ Supporting organizations



COMMERCIAL SPACE LAUNCH ACT
▪ The organic statute governing commercial 

spaceflight (1984) 
▪ 51 U.S.C. 50901-50923 
▪ Updated 

▪ Commercial Space Launch Amendments Act (2004) 
▪ FAA Reauthorization (2012) – limited extension 
▪ Commercial Space Launch Competitiveness Act 

(2015)



REGULATORY FRAMEWORK
▪ FAA’s regulatory authority is – 

▪ Unlimited, when protecting the public 

▪ Limited, when protecting spaceflight participants



REGULATORY FRAMEWORK
▪ FAA regulates commercial spaceflight 

▪ Issues permits for experimental launches 

▪ Issues licenses for commercial launches 

▪ Does not have “in-space authority”
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NASA Funding Timeline



 
This modest investment in US commercial 

space industry has already produced 
operational equipment faster and at less cost 

than government programs.

•  Falcon 9 space launch vehicle  

•  Dragon reusable spacecraft 

•  Anteres launch vehicle 

•  Cygnus spacecraft





 Commercial space is the 
future of space. 

•  NASA has invested over $5 billion to create new 
commercial space industry in the United States.  

• Europe and Japan are also actively encouraging the 
development of private space companies. 

• These national investments have already yielded real 
success at a cost of less than 10% of government 
programs.







KEY PROVISIONS OF CSLCA
▪ Extends limitations on FAA’s ability to regulate 
▪ Extends and updates launch risk-sharing 
▪ Expands indemnification 
▪ Streamlines licensing and permitting 
▪ Supports industry-led standards development 
▪ Begins to address in-space authority 
▪ The best part



EXTENDING THE LEARNING PERIOD
▪ CSLAA expectations 

▪ Expectations v. reality 

▪ Effectuating congressional intent 
▪ A learning period, not a head start 
▪ Regulating the right way 
▪ Preventing barriers to entry



LAUNCH RISK-SHARING
▪ How it works 

▪ Launch provider responsible for damages up to 
maximum probable loss 

▪ US Government potentially responsible for damages 
above that threshold up to a limit 

▪ Launch provider responsible beyond that limit 
▪ Who benefits? 
▪ A first cut at modernization



INDEMNIFICATION
▪ Everybody indemnifies everybody else 

▪ The special case of spaceflight participants  

▪ Fun with trial lawyers



LICENSING AND PERMITTING
▪ Streamlines the regulatory process 

▪ I can’t make this interesting



STANDARDS
▪ Supports development of industry standards 

▪ Industry is too diverse and rapidly-changing for 
technology mandates 

▪ Promotes standards that are – 
▪ Industry-led 
▪ Consensus-based 
▪ Voluntary



IN-SPACE AUTHORITY
▪ Outer Space Treaty question 

▪ Article VI: 
▪ …The activities of non-governmental entities in outer space, 

including the Moon and other celestial bodies, shall require 
authorization and continuing supervision by the appropriate 
State Party to the Treaty…. 

▪ Is the US in compliance? 

▪ Should we be doing more?



THE BEST PART
▪ “A United States citizen engaged in commercial 

recovery of an asteroid resource or a space 
resource under this chapter shall be entitled to 
any asteroid resource or space resource 
obtained, including to possess, own, transport, 
use, and sell the asteroid resource or space 
resource obtained in accordance with applicable 
law, including the international obligations of the 
United States.”



THIS IS…

…the single most sweeping  
legislative recognition  

of property rights  
by a country able to act on it,  

ever.



Commercial Space Launch Competitiveness Act (2015)

•         Extends limitations on FAA’s ability to regulate
•         Extends and updates launch risk-sharing
•         Expands indemnification
•         Streamlines licensing and permitting
•         Supports industry-led standards development
•         Begins to address in-space authority
•         Recognizes property rights to resources obtained in space
 
American Space Commerce Free Enterprise Act (2017)

•         Streamline the process of certifying space objects
•         Streamline permitting for space-based remote sensing systems
•         Ensure prompt consideration of applications by the government
•         Create a presumption that permission will be granted

 





WASHINGTON — Lawmakers on Tuesday took the first step towards establishing a ‘Space 
Corps’ within the Air Force — similar to the way the Marine Corps functions in the Navy — by 
drafting legislation that would require the new organization to be set up by January 1, 2018 to 
serve “as a separate military service within the Department of the Air Force and under the 
civilian leadership of the Secretary of the Air Force.”.” 

 “We must act now to fix national security space and put in place a foundation for defending 
space as a critical element of national security.  Therefore, our Mark will require the creation, 
under the Secretary of the Air Force, of a new Space Corps, as a separate military service 
responsible for national security space programs for which the Air Force is today responsible. 
 We view this as a first, but critical step, to fixing the National Security Space enterprise.”



Thank you 

For more information please 
contact: 

Art Dula  
art@dula.com 

Zhenjun Zhang 
zhenjun_zhang@126.com

mailto:art@dula.com
mailto:zhenjun_zhang@126.com


Back up slides 
Economics 

Heinlein Prize Trust
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MUCH MORE IMPORTANTLY…



WHAT WE REALLY NEED
▪ To marshal the forces that have always propelled 

humanity: 
▪ Liberty 

▪ Property Rights 

▪ Free Enterprise 

▪ Markets


















