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Astronomy, Astrophysics, and Space Policy and Law 
 
An integral component of a robust Astro2020 Decadal Survey involves the perspective of public 
policy and law affecting the broader astronomy, astrophysics, and space sector.  The relationship 
between the sector, on the one hand, and applicable public policy, on the other hand, involves 
dynamic aspects which deserve focus.  Of course, the entire Astro2020 survey seeks to influence 
public policy by guiding budget allocations for discovery, research, and certain projects over the 
next several years.  As such, the intended focus of this white paper will be to identify specific 
public policy and legal issues affecting astronomy, astrophysics, and the broader space 
community.1  In so doing, the white paper strongly encourages the applicable participants in the 
Astro2020 public policy discussions to engage in a robust discussion of these issues and reach 
conclusions that will help guide policy makers and the scientific community over the next 
decade.   
 

Overview on International Space Law 
 
There exist five (5) international United Nations space treaties that have entered into force. 
http://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties.html (last visited July 10, 2019).  
These include the Treaty on Principles Governing the Activities of States in the Exploration and 
Use of Outer Space, including the Moon and Other Celestial Bodies (“Outer Space Treaty”); the 
Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return of Objects 
Launched into Outer Space (“Rescue Agreement”); the Convention on International Liability for 
Damage Caused by Space Objects (“Liability Convention”); the Convention on Registration of 
Objects Launched into Outer Space (“Registration Convention”); and, the Agreement Governing 
the Activities of States on the Moon and Other Celestial Bodies (“Moon Agreement”).2  Id.  
Given the Moon Agreement entered into force on July 11, 1984, it has been more than thirty-five 
(35) years since the last United Nations space treaty.3  Id. 
 

                                                
1 Originally, the Notice of Intent (“NOI”) indicated that the white paper would also include 
“proposals for substantive changes in existing domestic law that will improve and facilitate the 
goals identified through the Astro2020 process.”  However, the author concluded that (a) the 
purpose of the white paper should focus on encouraging discussion on these issues as part of the 
Astro2020 process and (b) proposals for substantive changes, if any, would more appropriately 
emerge from the Astro2020 process itself.  The foregoing being said, the white paper does 
provide some suggested directions. 
 
2 Of these, the United States ratified the Outer Space Treaty, the Rescue Agreement, the Liability 
Convention, and the Registration Convention.  Status of International Agreements relating to the 
activities in outer space as of 1 January 2019 
http://www.unoosa.org/documents/pdf/spacelaw/treatystatus/AC105_C2_2019_CRP03E.pdf.  It 
has not agreed to or ratified the Moon Agreement.  Id. 
 
3 Additionally, less than twenty (20) countries have ratified the Moon Agreement.  Status of 
International Agreements relating to the activities in outer space as of 1 January 2019 
http://www.unoosa.org/documents/pdf/spacelaw/treatystatus/AC105_C2_2019_CRP03E.pdf. 
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That being said, the United Nations Office for Outer Space Affairs (“UNOOSA”) remains 
focused on issues of space law and policy.  Over the last several years, UNOOSA held 
workshops on space law and policy that led to the First United Nations Conference on Space 
Law and Policy in September 2018 and the upcoming conference in September 2019.  Through 
these initiatives, there exists a real effort to develop an international direction on space law and 
policy affecting sovereign nations, their citizens, and other persons within their jurisdictions – 
both natural persons and entities.  Some of these topics include space debris, ownership of space 
resources, space traffic management, and capacity-building.  As discussed below, these topics 
possess significant relevance to the Astro2020 public policy initiatives.  Indeed, the discussions 
and progress made on these topics through UNOOSA could serve as a resource for discussions 
within the Astro2020 Decadal Survey. 
 

Astro2020 Furthers Broader Capacity Building 
 
While space debris, space resources, and space traffic management will be discussed below, it 
would be prudent to begin by discussing the importance of Astro2020’s public policy efforts as a 
means to effectuate capacity building.  In essence, capacity building (in this context) involves 
outreach to broader communities across diverse sectors about issues related to space law and 
policy to educate and encourage their participation.  It represents a significant initiative of 
UNOOSA and the United Nations that includes, but is not limited to, the United Nations’ 
Educational Curriculum on Space Law,4 workshops and conferences, the Committee on the 
Peaceful Uses of Outer Space’s (“COPUOS”) Educational Opportunities in Space Law: A 
Directory, moot courts, and more.  In this context, Astro2020 will facilitate capacity-building by 
addressing issues of space law and policy that affect its constituents and the broader astronomy, 
astrophysics, and space community. 
 

Space Resources 
 
In that context, the ownership and exploitation of space resources constitutes an issue that should 
be considered by Astro2020.  At the minimum, the current state of law with respect to space 
resources demonstrates the need for input from diverse sectors to develop a consistent 
international paradigm. 
 
With one significant exception, United States law generally remains consistent with international 
space law.  However, in 2015, the United States enacted the Spurring Private Aerospace 
Competitiveness and Entrepreneurship (“SPACE”) Act (aka the Commercial Space Launch 
Competitiveness Act).  P.L. 114-90 (https://www.congress.gov/bill/114th-congress/house-
bill/2262; https://www.congress.gov/114/plaws/publ90/PLAW-114publ90.pdf). Within the 
SPACE Act, Congress included a small provision on space resources that reads: 
 

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 

                                                
4 http://www.unoosa.org/oosa/oosadoc/data/documents/2014/stspace/stspace64_0.html 



 3 

sell the asteroid resource or space resource obtained in accordance with applicable 
law, including the international obligations of the United States. 

 
51 U.S.C. § 51303.  This differs significantly from Article 11 of the Moon Agreement that 
expressly states: 
 

1. The moon5 and its natural resources are the common heritage of mankind, 
which finds its expression in the provisions of this Agreement, in particular 
paragraph 5 of this article. 

2. The moon is not subject to national appropriation by any claim of sovereignty, 
by means of use or occupation, or by any other means. 

3. Neither the surface nor the subsurface of the moon, nor any part thereof or 
natural resources in place, shall become property of any State, international 
intergovernmental or non-governmental organization, national organization, or 
non-governmental entity or of any natural person.  The placement of personnel, 
space vehicles, equipment, facilities, stations and installations on or below the 
surface of the moon . . . shall not create a right of ownership . . . . 

Moon Agreement (www.unoosa.org/pdf/gares/ARES_34_68E.pdf).  Although the United States 
(and most other countries) did not agree to or ratify, and therefore is not bound by, the Moon 
Agreement, § 51303 of the SPACE Act could not conflict more with Article 11 of the Moon 
Agreement.  See id.; 51 U.S.C. § 51303.  Following the United States, Luxembourg enacted its 
own space mining law in 2017 (“Lux Law”).  Law on the exploration and use of space resources 
(https://spaceresources.public.lu/content/dam/spaceresources/news/Translation%20Of%20The%
20Draft%20Law.pdf).  Perhaps, the SPACE Act, the Lux Law, and their efforts to foster 
commercialization of space resources will expedite asteroid mining and facilitate research and 
science that can be obtained therefrom.6  However, the absence of any international consistent 
approach to space resources leaves a void that can only lead to conflict. 
 

Ownership of Space Resources 
 
Despite the lawful ability to own certain space resources, there exists uncertainty on how and 
when ownership of space resources can be claimed.  Indeed, the SPACE Act does not specify 
how ownership of space resources can be claimed.  51 U.S.C. § 51303.  And, the applicable 
international treaty prohibits private ownership of space resources altogether.  Moon Agreement 

                                                
5 For purposes of the Moon Agreement, the term “moon” includes any celestial object such as 
asteroids, planets, etc.  Moon Agreement, Art. I. 
 
6 Indeed, the recent successes of Hayabusa2 on the asteroid Ryugo certainly demonstrates proof 
of concept on a small scale.  See http://www.hayabusa2.jaxa.jp/en/.  And, when one considers 
the value of minerals in asteroids such as 16 Psyche and the efforts to explore it, the potential 
becomes apparent – though perhaps still somewhat distant.  See 
https://solarsystem.nasa.gov/asteroids-comets-and-meteors/asteroids/16-psyche/in-depth/. 
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(www.unoosa.org/pdf/gares/ARES_34_68E.pdf).  Given this conflicting state of statutory law, 
one must resort to common maritime law, particularly the “Law of Finds,” that provides some 
guidance if not certainty. 

Although more recently it applies to property once owned, its ancient history applies to 
"property" that never belonged to anyone (e.g. whales).  Cottrell, Anne M, THE LAW OF THE SEA 
AND INTERNATIONAL MARINE ARCHEOLOGY: ABANDONING ADMIRALTY LAW TO PROTECT 
HISTORIC SHIPWRECKS, 17 Fordham Int’l L.J. 667, 685, n. 109 (1994) (citing Columbus-America 
Discovery Group, Inc. v. Atlantic Mut. Ins. Co., 974 F.2d 450, 459-60 (4th Cir. 1992), cert. 
denied, 507 U.S. 1000, 113 S. Ct. 1625 (1993) (citing 3A Benedict on Admiralty 158 (Martin J. 
Norris, et al. eds., 7th ed. 1993) for the position that, traditionally, law of finds applied only to 
maritime property that never belonged to anyone)); Torpy, Renee Elisabeth, GRAVE ROBBERS OR 
ARCHEOLOGISTS? SALVAGING SHIPWRECKS, 46 J. Mar. L. & Com. 83, 88 n. 40 (2015).  Under 
this doctrine, one can acquire ownership of the property only upon possession.  Id.  Without 
possession, there would be no ownership.  Id.  So, until a person acquires and possesses material 
from an asteroid, or their spacecraft acquires such material, no ownership claim can exist.  Id. 

Perhaps, the “Law of Finds” suffices.  However, it should not.  For, the appeal to an ancient 
interpretation of maritime law to resolve the ownership of space resources leaves ambiguity and 
uncertainty as to whether sovereign nations will agree.  Consequently, this issue calls for 
discussion and resolution through sound public policy and well developed international law.  
Astro2020 provides on opportunity for the astronomy and astrophysics community to contribute 
its valuable insight into future developments of this area. 

Space Debris 

Space debris represents one of the most significant issues facing the broader space community.  
The European Space Agency (“ESA”) estimates that 34,000 debris objects exist in orbit greater 
than 10cm in diameter.  Space Debris by the Numbers 
(https://www.esa.int/Our_Activities/Space_Safety/Space_Debris/Space_debris_by_the_numbers)
.  Further, it estimates that 128 million objects exist in orbit in size from 1mm to 1cm.  Id. With 
these numbers, there exists a significant risk of collision with space debris.  Indeed, the United 
States Military Space Surveillance Network identified 308,984 close calls with space debris in 
2017 alone.  Business Insider, April 15, 2018 (https://www.businessinsider.com/space-junk-
collision-statistics-government-tracking-2017-2018-4).  And, the problem will only increase as 
additional objects become launched into space.  Id. 
 
Given controlled objects in space could collide with space telescopes, see “How Do Space 
Telescopes Avoid Orbital Debris,” How Stuff Works (https://science.howstuffworks.com/space-
telescopes-avoid-orbital-debris.htm), uncontrolled space debris could certainly collide with space 
telescopes.  As such, space debris represents an issue that clearly affects certain sectors of 
astronomy and astrophysics dependent on information acquired from space telescopes.   
 
Certainly, commercial efforts have begun to mitigate or remediate the risks from space debris.  
Other scientific and policy sectors also discuss and debate policy initiatives and standards to 
address space debris.  Consequently, it is imperative that the Astro community contribute its 
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insight and perspective on this issue now.  Thus, the issue should be considered within the 
Astro2020 Decadal Survey public policy efforts.  Although recommendations and proposed 
solutions would be appropriate, Astro2020 should – at the minimum – secure the opportunity to 
explain how significantly space debris could affect domestic and international science missions.  
Indeed, given the significant monetary investment in these projects, the Astro2020 perspective 
will be useful and important to encourage NASA and Congress to protect such investments. 
 

Space Traffic Management and Starlink 
 
Similarly, in the context of insuring controlled space objects do not collide with one another, 
space traffic management represents an issue that affects astronomy, astrophysics, and the 
broader space community.  Indeed, the risk of collision among probes, satellites, and telescopes 
cannot be understated.  As such, it too represents an issue that should be addressed by the 
Astro2020 decadal survey.   
 
Beyond the risk of physical collisions, the recent launch of SpaceX Starlink satellites 
demonstrated the importance of space traffic management on a more acute visual and radio 
frequency level.  Indeed, the illumination by sixty (60) SpaceX Starlink satellites prompted 
immediate concern.  Specifically, the reflection from 8,000+ Starlink satellites could interfere 
with visual astronomy.  “Little Legal Recourse for Astronomers Concerned About Starlink,” 
SpaceNews, June 3, 2019 (https://spacenews.com/little-legal-recourse-for-astronomers-
concerned-about-starlink/);7 “Astronomy Group Says Starlink and Other Satellite Constellations 
Could Threaten Science,” Space.com, June 4, 2019 (https://spacenews.com/little-legal-recourse-
for-astronomers-concerned-about-starlink/).  Likewise, some also contend that satellite 
constellations – not just Starlink – could affect radio astronomy.  “Statement on Starlink and 
‘Constellations’ of Communication Satellites,” National Radio Astronomy Observatory, May 31, 
2019 (https://public.nrao.edu/news/nrao-statement-commsats/).  In addition to the International 
Astronomical Union (“IAU”), the American Astronomical Society (“AAS”) issued a position 
statement on satellite constellations following the Starlink launch.  AAS Issues Position 
Statement on Satellite Constellations, American Astronomical Society, June 10, 2019 
(https://aas.org/media/press-releases/aas-issues-position-statement-satellite-constellations).  To 
be sure, the subject arose in many conversations at the recent AAS meeting in St. Louis, 
Missouri.  
 
Given the clear concerns within the astronomy and astrophysics community, Astro2020 should 
address issues surrounding satellite constellations that affect its constituency.  Perhaps, the 
commercial sector will be good citizens and compromise with the scientific community absent 
governmental involvement.  However, this cannot be guaranteed.  As such, Astro2020 should 
consider broader recommendations that may include, but not be limited to, the requirement of 
astronomical impact statements (akin to environmental impact statements) to be submitted with 

                                                
7 Although some suggest there might be “little legal recourse,” this need not necessarily be true.  
However, a discussion on possible solutions falls outside the scope of this white paper. 
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applications for and in consideration of licenses from the Federal Communications Commission 
(“FCC”).8 
 

Education 
 
Apart from giving rise to policy discussions (which must continue), the Starlink controversy also 
illuminated a need for policy and legal education within the scientific community.  Interestingly, 
despite the concerns that emerged following the first Starlink launch, the scientific community 
did not file any opposition to SpaceX’s Starlink application with the FCC.  This should not 
reflect disinterest.  Rather, the absence reflects more a need to educate and inform the astronomy, 
astrophysics, and broader space community on the means by which any individual can 
participate and voice concerns over commercial and legislative proposals. 
 
Indeed, the full scope of federal space law involves treaties (discussed above), statutes,9 
regulations,10 regulatory processes (e.g. FCC licenses), executive orders or space policy 
directives,11 and common law.  Consequently, although perhaps outside the specific purpose and 
scope of the Astro2020 Decadal Survey and its intended audience, this moment prompts a call to 
develop a strategy to provide the broader scientific community updates on commercial endeavors 
(e.g. Starlink), policy initiatives, and the means by which any individual can provide perspective 
on them. 
 

Additional Considerations 
 
Beyond the foregoing, the Astro2020 Decadal Survey public policy efforts could include a focus 
on the L2 Lagrangian point and its congestion potential; aspects of international and private 
partnerships and the restrictions export controls may impose on such partnerships (e.g. an 
exception to ITAR had to be expressly made for the James Webb Space Telescope); and, the 
policy directions that could mitigate the concerns to some degree. 
 

                                                
8 Additionally, Astro2020 could also use this opportunity to discuss the broader issue of light 
pollution. 
 
9 Title 51 of the United States Code entitled "National and Commercial Space Programs" 
constitutes the primary source for statutes related to space law in the United States.  51 U.S.C. 
§ 10101, et seq. 
 
10 Beyond FCC regulations, a number of regulations apply to space related matters including, but 
not limited to, the International Traffic in Arms Control ("ITAR") (22 C.F.R.. § 120, et seq.), the 
Export Administration Regulations ("EAR") (15 C.F.R. § 730, et seq.), and the Federal Aviation 
Administration ("FAA") Commercial Space Regulations (14 C.F.R. 400, et seq.).  Title 14 
relates to Aeronautics and Space. 
 
11 The current administration revived the National Space Council and has issued four Space 
Policy Directives relating to Human Space Exploration, Regulations on Commercial Use of 
Space, Space Traffic, and the United States Space Force. 
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Conclusion 
 

The focus of this white paper has been to identify space law and policy issues that need to be 
addressed on a domestic and international scale to effectuate the longer term aspirations and 
objectives of the Astro2020 process.  As such, Astro2020 should address such issues to help 
formulate broader, “long-term advice.”  Indeed, the Astro2020 Decadal Survey provides the 
astronomy and astrophysics community the opportunity to share its valuable perspective on the 
development of law and policy that will enable the success of the key science priorities identified 
through its sister initiatives. 
 
July 2019 
Charles Lee Mudd Jr. 
 


