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(1) 

REOPENING THE AMERICAN FRONTIER: 
EXPLORING HOW THE OUTER SPACE TREATY 

WILL IMPACT AMERICAN COMMERCE 
AND SETTLEMENT IN SPACE 

TUESDAY, MAY 23, 2017 

U.S. SENATE, 
SUBCOMMITTEE ON SPACE, SCIENCE, AND COMPETITIVENESS, 
COMMITTEE ON COMMERCE, SCIENCE, AND TRANSPORTATION, 

Washington, DC. 
The Subcommittee met, pursuant to notice, at 2:31 p.m. in room 

SR–253, Russell Senate Office Building, Hon. Ted Cruz, Chairman 
of the Subcommittee, presiding. 

Present: Senators Cruz [presiding], Gardner, Nelson, Markey, 
Peters, and Hassan. 

OPENING STATEMENT OF HON. TED CRUZ, 
U.S. SENATOR FROM TEXAS 

Senator CRUZ. Good afternoon. This hearing is called to order. 
Fifty years ago, the United States and the Soviet Union were 

locked in a period of intense international crisis. Two decades of 
the Cold War had resulted in the Berlin Blockade, the Soviet 
Union’s testing of the atomic bomb, the successful launch of Sput-
nik, the Cuban Missile Crisis, and the Vietnam war. However, de-
spite the prolonged period of intense international crisis, a remark-
able event occurred. The United States and the Soviet Union were 
able to come together and author the Outer Space Treaty, which 
was intended to become a foundation for all future activity in outer 
space. 

The main tenets of the treaty include the prohibition of the 
placement of nuclear weapons and other weapons of mass destruc-
tion in space or on a celestial body; the requirement that states are 
responsible for national space activities, whether carried out by 
governmental or non-governmental entities; and states that outer 
space, including the Moon and other celestial bodies, are not sub-
ject to national appropriation by claim of sovereignty. Following 
ratification by the Senate, the United States, the United Kingdom, 
and the Soviet Union were among 60 nations to sign the Outer 
Space Treaty, with signing ceremonies in Washington, D.C., Lon-
don, and Moscow, on January 27, 1967. President Lyndon B. John-
son hailed the signing of the Treaty as, ‘‘an inspiring moment in 
the history of this human race.’’ 

However, in the half century that has since passed, many articles 
of the Treaty haven’t been fully tested, as the majority of activities 
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in space have primarily been carried out by governmental entities. 
But that could soon change as the United States is poised to lead 
an explosion in commercial space activity that will see American 
companies look to land on the surface of the Moon, service sat-
ellites, and mine asteroids which may contain platinum and other 
precious metals valued upwards of trillions of dollars. 

While the future appears bright, we cannot afford to become com-
placent. The United States does not stand alone in this new emerg-
ing space race. Just last month, it was announced that China and 
the European Space Agency are interested in creating an outpost 
on the Moon. 

As activities in space increase, they will undoubtedly pose new 
challenges as countries and companies compete for resources 
throughout the universe. We should anticipate that there will be 
conflicts as countries and private industry race to reach areas of 
the Moon that hold significant advantages, such as the, ‘‘peaks of 
eternal light’’ and the lunar sites that may hold vast quantities of 
water. These sites will provide economic and operational advan-
tages for those who reach them first. 

Therefore, it’s incumbent on Congress to use this 50-year anni-
versary of the Outer Space Treaty to properly determine our actual 
international obligations, to decide if specific articles in the treaty 
are self-executing or not, and to ensure that our domestic policy 
moving forward creates an environment that provides certainty for 
industry while protecting our national security. Those decisions 
will be made by this committee, by the Senate as a whole, and by 
the Congress and the President. 

In this committee, this is the second in a series of hearings look-
ing at reopening the American frontier in space. That’s why we’re 
gathered here today. The testimony that this committee will hear 
will help pave the way to the future of space exploration and our 
global competitiveness. Every little boy and every little girl knows 
the experience of looking up into the night sky, looking to the stars 
and wondering what’s out there. That’s the mystery, that’s the 
wonder that is behind this collective endeavor in which we’re en-
gaged. 

If this committee can, working together in a bipartisan manner, 
as it has succeeded in doing for several Congresses now—if we can 
come together behind a strong national space policy that ensures 
continued American leadership in space, then I have no doubt that 
in the not too distant future, those same little boys and little girls 
will be looking up at the Moon, looking up at Mars, and looking 
up at Americans walking on the surface of those bodies, perhaps 
living on the surface of those bodies, exploring new opportunities 
that the mind can scarcely imagine. That’s what this hearing is all 
about. 

With that, Senator Markey. 

STATEMENT OF HON. EDWARD MARKEY, 
U.S. SENATOR FROM MASSACHUSETTS 

Senator MARKEY. Thank you, Mr. Chairman, very much, and 
thank our witnesses. 

This is a very, very forward-looking hearing, because we’re going 
to be looking at how our policy can support a growing commercial 
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space industry. We are here today to explore how the Outer Space 
Treaty impacts commerce, impacts settlement in space, and im-
pacts what may be needed to provide a regulatory framework that 
grants certainty to businesses and investors and establishes an 
international understanding of expectations for countries and com-
panies operating in space. 

The Outer Space Treaty provides a set of principles for space ac-
tivities that guides all countries and is an important foundation to 
build upon to ensure America’s interests are preserved in outer 
space. There are things that were not anticipated or planned for in 
this treaty when it was negotiated in the late 1960s. The testimony 
today will explore some of those issues and how U.S. policy might 
help address some of those concerns. 

In particular, Article VI of the Treaty, which gives governments 
the responsibility for all space activities from their nation, whether 
undertaken by the government or not, has been an issue. I look for-
ward to hearing the views of our witnesses on what is needed to 
create effective and efficient policies that will promote the reason-
able, rational, safe, and fair use of space. Space policies need to in-
clude room for all nations’ responsible activities, for small busi-
nesses as well as large, and for science and non-profit activities as 
well as for-profit activities in this new frontier. 

The United States continues to be a pioneer in space activities, 
and our policy should support the continued innovation that has 
been the key to America’s economic success. I look forward to work-
ing with this subcommittee and stakeholders to ensure that Amer-
ica continues to be a leader in space. 

I look forward to working with you, Mr. Chairman, and leaders 
like Senator Peters and Senator Hassan to accomplish that goal. 

Senator CRUZ. Thank you, Senator Markey. 
At the outset, without objection, I want to enter into the hearing 

record a letter from the Secure World Foundation, a letter from Mi-
chael J. Listner of Space Law and Policy Solutions, and a letter 
from the Heinlein Prize Trust. 

[The information referred to follows:] 
SECURE WORLD FOUNDATION 

May 22, 2017 

To: U.S. Senate Committee on Commerce, Science, and Transportation 
Senator JOHN THUNE, Chairman 
Senator BILL NELSON, Ranking Member 

CC: U.S. Senate Subcommittee on Space, Science, and Competitiveness 
Senator TED CRUZ, Chairman 
Senator EDWARD MARKEY, Ranking Member 

Subject: Letter for the record for the hearing on ‘‘Reopening the American Frontier: 
Exploring How the Outer Space Treaty Will Impact American Commerce and Settle-
ment in Space’’ 

Mr. Chairman, Ranking Member Nelson, and Members of the Committee, 

The Secure World Foundation (SWF) is a non-governmental organization dedi-
cated to ensuring the long-term sustainable use of outer space. We believe that 
strong, predictable, and coherent governance frameworks which take into account 
the long-term interest of all stakeholders are fundamental to ensuing sustainability 
and progress in space activities. As such, SWF has a keen interest in the topics to 
be discussed at the hearing organized by your Subcommittee on May 23, 2017. We 
submit the following letter in support of the Subcommittee’s deliberations. 
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1 The American Presidency Project, Lyndon B. Johnson—Statement by the President on the 
Need for a Treaty Governing Exploration of Celestial Bodies, 7 May 1966. Available at: http:// 
www.presidency.ucsb.edu/ws/?pid=27581. 

2 British Pathé, Space Treaty Signed in Washington (1967). Available at: https://youtu.be/ 
086Ygv-4ras and https://youtu.be/s8OlCpkSzZA. See also: The LBJ Library, The President-Jan-
uary 1967. Available at: https://youtu.be/gF5OZ7nANTI?t=25m55s. 

3 The American Presidency Project, Lyndon B. Johnson—Remarks at the Signing of the Outer 
Space Treaty, 27 Jan. 1967. Available at: http://www.presidency.ucsb.edu/ws/?pid=28205. 

4 Treaty on Outer Space: Hearings Before the S. Comm. on Foreign Relations, 90th Cong., 7, 
27–29 (1967) (Statements of Sec. of State Dean Rusk and Arthur J. Goldberg, Ambassador). 
Available at: http://bit.ly/2qyy5fr. 

5 UN General Assembly Resolution 1962 (XVII), 13 Dec. 1963, Declaration of Legal Principles 
Governing the Activities of States in the Exploration and Use of Outer Space, Principle 5. Avail-
able at: http://www.un-documents.net/a18r1962.htm. 

6 UNITED NATIONS, COMMITTEE ON THE PEACEFUL USES OF OUTER SPACE, UNION OF SOVIET 
SOCIALIST REPUBLICS: DRAFT DECLARATION OF THE BASIC LEGAL PRINCIPLES GOVERNING THE 
ACTIVITIES OF STATES PERTAINING TO THE EXPLORATION AND USE OF OUTER SPACE, A/AC.105/ 
L.2 (1962) pg. 2, para. 7. Available at: http://www.unoosa.org/pdf/limited/l/AC105_L002E.pdf. 

7 UNITED NATIONS, COMMITTEE ON THE PEACEFUL USES OF OUTER SPACE, LETTER DATED 8 DE-
CEMBER 1962 FROM THE REPRESENTATIVE OF THE UNITED STATES OF AMERICA TO THE CHAIRMAN 
OF THE FIRST COMMITTEE, A/C.1/881, at para. 6. Available at: http://www.unoosa.org/pdf/ 
garecords/A_C1_881E.pdf. See also Michael Gerhard, Article VI, in COLOGNE COMMENTARY ON 
SPACE LAW-VOL. 1, 105 (Hobe, Schmidt-Tedd & Schrogl eds., 2009). 

1. The United States was the driving force behind the Outer Space Treaty 
The U.S. Government was the driving force behind the negotiation and drafting 

of the 1967 Outer Space Treaty, in large part because it supported U.S. national 
security interests. At the time, a major U.S. policy objective was to enable the use 
of satellites to gather intelligence on the Soviet Union, and the principle of ‘‘peaceful 
uses’’ supported that goal. In May 1966, President Lyndon Johnson instructed Am-
bassador to the U.N. Arthur J. Goldberg to bring to the United Nations Committee 
on the Peaceful Uses of Outer Space (COPUOS) a draft treaty on space for its expe-
dient negotiation and finalization.1 Borrowing from previous instruments, the Amer-
ican draft formed the majority of the final text of the Treaty. The Treaty was subse-
quently sent to the U.N. General Assembly in December 1966 for adoption in U.N. 
Resolution 2222, and opened for signature in Washington, London, and Moscow. A 
signing ceremony was held at the White House on January 27, 1967,2 where Presi-
dent Johnson commended the Treaty as a step towards the peaceful uses of space.3 
At the U.S. Senate Foreign Relations Committee hearings on ratifying the Treaty, 
Secretary of State Dean Rusk and Ambassador Goldberg testified to the Treaty’s 
worth as both an arms control measure that protects U.S. national security and en-
sured private sector access to space.4 The Treaty entered into force in October 1967, 
and the United States serves as one of the Depository Governments for signatures 
by states becoming party to the Treaty. As 2017 is the fiftieth anniversary of the 
Outer Space Treaty, the United States can rightly be proud of its international 
treatymaking effort, which continues to serve as the foundation of the international 
legal framework for all space activities. 
2. Private space activities were ensured, protected through U.S. negotiation 

During the negotiations of the Outer Space Treaty, the United States was able 
to secure the right of the private sector to engage in space activities. The language 
in the Outer Space Treaty permitting non-governmental private actors to explore 
and use space is taken from an earlier U.N. Resolution on space, the 1963 Principles 
Declaration.5 In that Resolution’s negotiation phase, a draft submitted by the Sovi-
ets would have prohibited all non-governmental private activities in space. The So-
viet proposal read ‘‘all activities of any kind pertaining to the exploration and use 
of outer space shall be carried out solely and exclusively by states.’’ 6 The American 
counterproposal offered a compromise which assigned responsibility and liability to 
a state for launches from its territory and for launches to which it gave assistance 
or permission.7 The Soviets accepted this compromise permitting private non-gov-
ernmental entities, and three years later this language from the 1963 Principles 
Declaration made its way unmodified into Article VI of the Outer Space Treaty. In 
summary, the legality of commercial uses of outer space is a success of American 
foresight and diplomatic skill. 
3. The Outer Space Treaty is part of a permissive, open system 

The Outer Space Treaty creates a legal framework that is inherently permissive 
in its nature. The full title of the Outer Space Treaty is the ‘Treaty on Principles 
Governing the Activities of States in the Exploration and Use of Outer Space, in-
cluding the Moon and Other Celestial Bodies.’ As the title shows, this Treaty is a 
treaty of principles, rather than an exhaustive and comprehensive delineation of 

VerDate Nov 24 2008 10:53 May 15, 2018 Jkt 075679 PO 00000 Frm 00008 Fmt 6633 Sfmt 6621 S:\GPO\DOCS\29998.TXT JACKIE



5 

8 See also footnote 4, testimony of Dean Rusk ‘‘The treaty is not complete in all possible de-
tails. It does not deal with all problems that may develop. But it is responsible to those problems 
that can be described and forecast today.’’ (pg. 4). 

9 See generally IAN BROWNLIE, PRINCIPLES OF PUBLIC INTERNATIONAL LAW 291 (7th ed.) (2008) 
‘‘Restrictions upon the independence of States cannot be presumed’’; HUGH THIRLWAY, THE LAW 
AND PROCEDURE OF THE INTERNATIONAL COURT OF JUSTICE, Vol. 1, 505 (2016). 

10 U.S. Space Foundation, The Space Report 2016—Overview. Available at: https://www.space 
foundation.org/sites/default/files/downloads/The_Space_Report_2016_OVERVIEW.pdf. 

11 Bill Canis, Commercial Space Industry Launches a New Phase (Congressional Research 
Service Report R44708), Dec. 12, 2016, 2. See also Federal Aviation Administration, The Annual 
Compendium of Commercial Space Transportation 2016, Available at: https://www.faa.gov/ 
about/office_org/headquarters_offices/ast/media/2016_Compendium.pdf. 

12 The Tauri Group, Start-up Space, 2016. 

precise rights and obligations in every circumstance,8 and it is focused on enabling 
use of outer space. 

The Treaty’s articles contain a finite body of obligations which serve as limits to 
the freedom established in Article I. They include the duty to render assistance to 
foreign astronauts and to return both them and foreign space objects to their 
launching state (Art. V), the duty to bear international responsibility for all national 
space activities (Art. VI), the duty to authorize and continually supervise the activi-
ties of non-governmental actors (Art. VI), and the duty of international liability to 
other States Parties to the Treaty for damage from launched space objects (Art. VII). 
Additionally, articles prohibit the placement of nuclear weapons or other weapons 
of mass destruction into space or on celestial bodies (Art. IV), the prohibition on 
space activities causing harmful contamination of celestial bodies and adverse 
changes in the Earth’s environment (Art. IX), and the prohibition on the national 
appropriation of outer space, including the Moon and other celestial bodies (Art. II). 
This short list of obligations are the only limits to the freedoms enshrined in Article 
I. 

The Outer Space Treaty is the foundation of subsequent international law on 
space. The Outer Space Treaty’s Article V, protecting astronauts, was expanded and 
its provisions clarified in the 1968 Astronaut Rescue and Return Agreement. Arti-
cles VI and VIII were expanded and clarified in the 1972 Liability Convention. Last-
ly, Article VIII dealing with registration was expanded and clarified with the 1975 
Registration Convention. In 1986 the UN General Assembly adopted a resolution de-
scribing Principles Relating to Remote Sensing of the Earth from Space, providing 
non-binding yet generally accepted guidelines clarifying the relationship of space- 
based remote sensing activities to international law. This further work was done 
within COPUOS and led by the United States, and these efforts demonstrate that 
the Outer Space Treaty is the foundation of a system which is open to expansion, 
clarification, and modification. 

Aside from this short list of finite obligations, the framework established by the 
Outer Space Treaty is quite permissive. A general presumption in international law 
is the lotus principle, or that ‘that which is not explicitly prohibited is therefore per-
mitted.’ 9 Taking into account that the Outer Space Treaty refrains from directly ad-
dressing or regulating various emerging and prospective activities in outer space, 
applying the lotus principle to the gaps in the Treaty demonstrates that the Outer 
Space Treaty does not clearly restrict any of the commercial activities that so excite 
and inspire the American space community. 
4. The Outer Space Treaty has supported 50 years of commercial activity 

Over the last five decades, the Outer Space Treaty has enabled commercial uses 
of outer space to become a global and multibillion dollar industry. In 2015, world-
wide revenues from commercial space products, services, manufacturing, and infra-
structure surpassed $247 billion, according to annual figures compiled by the U.S. 
Space Foundation.10 Much of this activity is conducted by U.S. companies and indi-
viduals: the United States leads the world in the number of satellites manufactured, 
and, in 2015, the United States conducted more commercial space launches than 
any other country.11 Sources of capital that are enabling innovative space start-up 
activity are concentrated in the United States as well: a 2016 industry report found 
that 66 percent of the more than 250 identified investors in space start-ups are 
U.S.-based, while the remaining 34 percent were distributed through 25 different 
countries.12 

These commercial uses of outer space have developed—indeed flourished—under 
domestic law developed in consistency with the system of international space law, 
of which the Outer Space Treaty is a foundational component. Working under the 
principles of the Outer Space Treaty, the United States and other governments have 
developed and implemented domestic legal and regulatory frameworks to enable 
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13 UNITED NATIONS, COMMITTEE ON THE PEACEFUL USES OF OUTER SPACE, LEGAL SUB-
COMMITTEE, STATUS OF INTERNATIONAL AGREEMENTS RELATING TO ACTIVITIES IN OUTER SPACE 
AS AT 1 JANUARY 2017, A/AC.105/C.2/2017/CRP.7 (2017). Available at: http://www.unoosa.org/ 
res/oosadoc/data/documents/2017/aac_105c_22017crp/aac_105c_22017crp_7_0_html/AC105 
_C2_2017_CRP07E.pdf. 

14 FRANCIS LYALL & PAUL B. LARSEN, SPACE LAW—A TREATISE 418. See also Adam Mann, 
Who’s in Charge of Outer Space?, WALL ST. J., May 19, 2017, quoting Sagi Kfir, General Counsel 
of Deep Space Industries: ‘‘[The Outer Space Treaty] is so fundamental that its principles have 
become customary international law even for those countries that aren’t signatories.’’ Available 
at: https://www.wsj.com/articles/whos-in-charge-of-outer-space-1495195097. 

several categories of commercial activities. It cannot be said that the Outer Space 
Treaty has hindered the commercial uses of outer space that have developed and 
expanded so dramatically in the previous decades. 

At the moment, the main restrictions on further innovation and commercial devel-
opment of space come largely from U.S. national law, not the Outer Space Treaty. 
U.S. export controls on satellites have already caused the U.S. space sector to lose 
a significant portion of global market share. Several categories of remote sensing 
and on-orbit activities are heavily restricted, or, in some cases, have historically 
been off limits for U.S. commercial entities, enabling foreign competitors to leap 
ahead and establish global markets. And there are several types of commercial 
space activities planned for the near future that do not clearly fall under any of the 
existing national licensing authorities. These gaps create uncertainty that gives rise 
to real-world challenges for start-up companies trying to secure investors and insur-
ers, a phenomenon many new space companies are struggling with. 
5. The U.S. has more effective avenues to further encourage commercial 

space 
It would be extremely difficult, and likely counterproductive, for the United States 

to withdraw from or seek amendment to the Outer Space Treaty. As of 2017, 105 
countries have ratified the Outer Space Treaty.13 These include all of the histori-
cally spacefaring states such as the United States, Russia, China, India, Brazil, 
Japan, and all the Member States of the European Space Agency (ESA). A further 
25 countries have signed the Treaty, which expresses their intention to ratify it in 
the future, or at least to not take actions contrary to the purposes of the Treaty. 
Additionally, many of the foundational provisions of the Outer Space Treaty are so 
well respected that they are considered to have passed into the realm of customary 
international law.14 

As a consequence of this wide international success, an attempt to amend the 
Treaty is likely to be extremely difficult, and it is not certain it would advance U.S. 
interests. First, if the United States officially broaches the subject of amending the 
Outer Space Treaty, it is likely that other countries would identify issues of their 
own they would like addressed, not all of which would be aligned with U.S. inter-
ests. Moreover, given the diversity of countries that are States Parties to the Outer 
Space Treaty, reaching the threshold of 53 required to amend the text (via Art. XV) 
is a serious obstacle. 

However, other avenues exist to clarify and define the rights and obligations of 
states under the broad principles already established by the Outer Space Treaty. 
The first is through national space law and regulation. Here, the United States has 
a significant opportunity to take a leadership role in the international community. 
Historically, other countries have modeled their national policy and regulation on 
the examples provided by the United States. Thus, how the United States ap-
proaches the current issue could have widespread international implications. Addi-
tionally, the United States can also shape the interpretation and implementation of 
the Outer Space Treaty through multilateral initiatives. Over the last few decades, 
the United States has played a leadership role in establishing international non- 
binding norms and guidelines regarding satellite broadcasting, space debris mitiga-
tion, nuclear power sources for use in space, and the long-term sustainability of 
space activities. This work is done both within COPUOS and elsewhere. For exam-
ple, governments have cooperated through the Inter-Agency Space Debris Coordina-
tion Committee (IADC) to coordinate discussion of technical and policy matters re-
lated to space debris mitigation. This process represents the development of addi-
tional clarifications without require amendment to any existing treaty. These multi-
lateral efforts are seen as conducive to the creation of norms and best practices 
which can receive widespread acceptance and adherence. 
6. Conclusion 

We strongly believe that continuing to support the Outer Space Treaty and fur-
ther enhancing U.S. national oversight frameworks will be the best method for pro-
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1 The Treaty on Principles Governing the Activities of States in the Exploration and Use of 
Outer Space, Including the Moon and Other Celestial Bodies, October 10, 1967, 18 UST 2410, 
610 UNTS 205. 

moting commercial development in space. As more countries acquire the capability 
to engage in commercial space activities, it will be important for U.S. companies to 
be working inside a predictable international legal framework that can encourage 
and protect investments. The Outer Space Treaty provides the foundational level of 
certainty in the international system that commercial space entrepreneurs, busi-
nesses, and capital sources require to develop further innovative activities. 

Rather than an arduous and unpredictable international amendment process, do-
mestic space law is often the best avenue to address any gaps or needs for further 
clarity, especially regarding emerging activities in space such as space debris re-
moval, satellite servicing, and celestial resource use. Activities which engender 
international apprehension might also be pursued on a multilateral basis in the 
form of new instruments that augment, rather than replace, the Outer Space Trea-
ty. Modification or withdrawal from the Outer Space Treaty leaves, on balance, too 
many uncertainties in outcome, with little clear actual utility, either political or 
legal. 

The Secure World Foundation would like to once again commend the Sub-
committee for focusing on such an important issue, and express our support for U.S. 
governmental efforts to respond to the needs of the commercial space sector while 
ensuring a sustainable international governance framework in outer space. 

Respectfully, 
CHRISTOPHER JOHNSON, J.D., LL.M., 

Space Law Advisor, 
Secure World Foundation. 

IAN CHRISTENSEN, 
Project Manager, 

Secure World Foundation. 

SPACE LAW & POLICY SOLUTIONS 
Rochester, NH 

MEMORANDUM 

THIS MEMORANDUM AND ITS CONTENTS IS FOR INFORMATIONAL 
PURPOSES ONLY. OPINIONS ARE THOSE OF THE AUTHOR, AND IT 
SHOULD NOT BE RELIED UPON AS LEGAL ADVICE, IS NOT LEGALLY 
PRIVILEGED AND DOES NOT CREATE AN ATTORNEY/CLIENT 
RELATIONSHIP. 

To: Senator Ted Cruz (R–TX), Chairman, Senator Edward J. Markey (D–MA), Rank-
ing Member and Members of Space, Science and Competitiveness Subcommittee 
From: Michael J. Listner, Esquire 
CC: Senator John Thune (R–SD), Chair, Senate Committee on Commerce, Science, 
and Transportation 
Date: May 17, 2017 

Re: The Outer Space Treaty: Implications of Amendment and Withdrawal. 
Senator Cruz, Senator Markey and Honorable Members of the Committee, 

My name is Michael J. Listner, and I am an attorney licensed to practice law in 
and before the state and Federal courts of the State of New Hampshire. I am also 
the Founder and Principal of the legal and policy consultation firm, Space Law and 
Policy Solutions and the editor of the space law and policy briefing-letter The Précis. 

This Subcommittee will examine the effect of 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) on free enterprise with re-
gards to both current and future private outer space activities.1 Implicit in the dis-
cussion of the Outer Space Treaty and private outer space activities is the question 
of amendment or withdrawal. 

The question of amending or withdrawing from the Outer Space Treaty is polar-
izing. The global community hailed the 50th anniversary of the Outer Space Treaty 
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2 ’Property’ in the strict legal sense is an aggregate of rights which are guaranteed and pro-
tected by government. Fulton Light, Heat & Power Co. v. State, 65 Misc. 263, 270. The Home-
stead Act in essence did this by exercising national sovereignty over lands formerly held by Na-
tive Americans and guarantying homesteaders possession subject to conditions within the Act. 
This act of national sovereignty is the antithesis of the res communis doctrine and specifically 
prohibited in Article II of the Outer Space Treaty, which makes analogies of outer space to the 
Homestead Act inaccurate. 

3 See Treaty on Principles Governing the Activities of States in the Exploration and Use of 
Outer Space, Including the Moon and Other Celestial Bodies, October 10, 1967, art. I & II, 18 
UST 2410. 

4 Res communis is a concept derived from Roman property law that refers to the light and 
the air. See Merriam-Webster Dictionary at https://www.merriam-webster.com/dictionary/ 
res%20communes. See also, BLACK’S LAW DICTIONARY, Sixth Edition, res communes—‘‘In the 
civil law, things common to all; that is, those things which are used and enjoyed by everyone, 
even in the single parts, but can never be exclusively acquired as a whole, e.g. light and air.’’ 
The idea behind res communis in the reference to both the Antarctic Treaty and the Outer Space 
Treaty is that no sovereign can extend [state] ownership much in the same way no one can ex-
tend control over the air or the light. In other words, in the case of outer space and celestial 
bodies, they belong to no nation. It is notable in regards to usage and passage, the high seas 
are considered res communis. 

5 See Treaty on Principles Governing the Activities of States in the Exploration and Use of 
Outer Space, Including the Moon and Other Celestial Bodies, October 10, 1967, art. IV, 18 UST 
2410. 

6 Even though Article IV has an express prohibition against the operation of nuclear weapons 
in outer spaces, the broad nature of the Outer Space Treaty is allowed a potential work-around 
to that prohibition, which was considered as a lead up to the Strategic Defensive Initiative (SDI) 
as proposed by President Reagan. In particular, the X-ray laser system proposed by Edward 
Teller and researched by Project Excalibur would have implicated Article IV as the system 
would have consisted of a small nuclear device launched aboard an ICBM or SLBM that when 
detonated in outer space would have channeled a fraction of the energy released into high inten-
sity laser beams that would destroy enemy missiles during their boost phase. The device would 
be destroyed in the course of detonation and it’s this operation of a nuclear weapon in outer 

being open for signature this past January with the expectation of the accord lasting 
another fifty years. On the other side, space advocates, especially in the community 
advocating settlement and exploitation, look to outer space as the new frontier akin 
to the 1800s and the opening of the West. This special interest sees the Outer Space 
Treaty as an impediment to settling outer space and alludes to legislation like the 
Homestead Act of 1862 as the model for the future settlement of outer space.2 The 
res communis 3 principle of the Outer Space Treaty found in Article I and II pre-
cludes a grant of title to land to private individuals similar to the 1862 Act.4 
Understanding the Rationale for The Outer Space Treaty 

The Outer Space Treaty is a culmination of principles with legal rights and obli-
gations interspersed. The Outer Space Treaty is purposely ambiguous and during 
negotiations the major space powers most notably the United States, reserved the 
right to interpret those ambiguities broadly. This has been most recently dem-
onstrated with the interpretation of Article I and Article II of the Outer Space Trea-
ty by the United States to permit the extraction and possession of ‘‘space resources’’ 
by private citizens as enacted in Title 51, Chapter 513 of the United States Code. 

The Outer Space Treaty also contains strict prohibitions and legal duties. A 
prominent prohibition is found in Article IV, which expresses the arms control na-
ture of the Outer Space Treaty and prohibits the placement of nuclear weapons in 
outer space, including celestial bodies. 

States Parties to the Treaty undertake not to place in orbit around the Earth any 
objects carrying nuclear weapons or any other kinds of weapons of mass destruc-
tion, install such weapons on celestial bodies, or station such weapons in outer 
space in any other manner. 

Article IV also expresses the mandate outer space should be used for peaceful pur-
poses and precludes the placement of military installations in space, including the 
Moon and other celestial bodies. 

The Moon and other celestial bodies shall be used by all States Parties to the 
Treaty exclusively for peaceful purposes. The establishment of military bases, in-
stallations and fortifications, the testing of any type of weapons and the conduct 
of military maneuvers on celestial bodies shall be forbidden. The use of military 
personnel for scientific research or for any other peaceful purposes shall not be 
prohibited. The use of any equipment or facility necessary for peaceful explo-
ration of the Moon and other celestial bodies shall also not be prohibited. 5 

The idea behind Article IV is nuclear weapons or other weapons of mass destruc-
tion are not permitted and outer space is to be used for peaceful purposes.6 
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space, and not the resulting laser beam Article IV technically would have prohibited. However, 
it could have been argued the devices were purely defensive and were not actually placed in 
orbit to remain there, but rather they were of a transient nature and only remained in outer 
space long enough to fulfill their defensive function against incoming enemy missiles. Moreover, 
because the function of the X-ray laser system would have been defensive and hence non-aggres-
sive, it could be argued its use would have correlated with Article IV’s principle outer space 
should be used for peaceful purposes. See Maj. John E. Parkenson, Jr., International Legal Im-
plications of the Strategic Defense Initiative, 116 MIL. L. REV. 67, 86–89 (Spring 1987). 

7 See Treaty on Principles Governing the Activities of States in the Exploration and Use of 
Outer Space, Including the Moon and Other Celestial Bodies, October 10, 1967, art. VI, 18 UST 
2410. 

8 The requirement to authorize and continually supervise is a compromise between the United 
States and the Soviet Union during the negotiations of the Outer Space Treaty. The Soviet 
Union took the position outer space activities should be limited to government actors while the 
United States wanted to include non-government actors. The compromise was reached to include 
non-government actors with the stipulation their activities be authorized and continually super-
vised in a manner left to the discretion of the State. 

9 See generally, Project Horizon, Volume I, Summary and Supporting Considerations, 
March 21, 1959 [Regraded Unclassified, September 21, 1961], pp. 61–81, available at http:// 
nsarchive.gwu.edu/NSAEBB/NSAEBB479/docs/EBB-Moon01_sm.pdf. 

10 Prior to the launch of Sputnik-1, the Soviet Union did not limit its sovereignty to the strato-
sphere and regarded outer space above its territory part of its sovereign control. However, the 
launch of Sputnik-1 challenged this claim of sovereignty as Sputnik would be clearly violating 
the ‘‘territory’’ of other nations. The Soviets when confronted with this conundrum tried to ex-
plain Sputnik had not violated the territory of other nations as it did not pass over the territory 
of those nations, but rather the territories of other nations passed beneath Sputnik. See Delbert 
R. Terrill, Jr., The Air Force Role in Developing International Space Law, Air University Press, 
May 1999, pp. 27–30. 

11 Id. at pp. 3–9. 
12 See generally, Antarctic Treaty, June 21, 1961, 12 UST 794; 402 UNTS 7. 
13 See generally, Narrative, Treaty on Principles Governing the Activities of States in the Ex-

ploration and Use of Outer Space, Including the Moon and Other Celestial Bodies (Outer Space 
Treaty), Bureau of Arms Control and Compliance, Department of State, available at https:// 
www.state.gov/t/isn/5181.htm. 

Another legal obligation/duty is found in Article VI. 
States Parties to the Treaty shall bear international responsibility for national 
activities in outer space, including the Moon and other celestial bodies, whether 
such activities are carried on by governmental agencies or by non-governmental 
entities, and for assuring that national activities are carried out in conformity 
with the provisions set forth in the present Treaty. The activities of non-govern-
mental 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. When activities are carried on in outer space, including the 
Moon and other celestial bodies, by an international organization, responsibility 
for compliance with this Treaty shall be borne both by the international organi-
zation and by the States Parties to the Treaty participating in such organiza-
tion. 7 

Article VI requires States to bear responsibility for national activities in outer 
space whether those activities are performed by government or non-government ac-
tors. Article VI also includes the mandate for activities of non-government entities 
to be ‘‘authorized’’ and ‘‘continually supervised’’.8 

The Outer Space Treaty was conceptualized in the geopolitical environment after 
World War II and in the advent of the Cold War with the Soviet Union. In par-
ticular the Outer Space Treaty was intended as a hedge against the possibility the 
Soviet Union would reach the Moon first and make territorial claims with the re-
sultant military and national security implications. This concern and its implica-
tions were manifest in Project Horizon, which was a 1959 U.S. Army proposal to 
establish a lunar outpost. In terms of policy considerations, the Project Horizon pro-
posal extolled the national security implications of establishing a lunar outpost be-
fore the Soviet Union reached the Moon.9 

This was considered a very real possibility with the Soviet success with Sputnik- 
1 and territorial claims the Soviet Union made prior to that accomplishment.10 Even 
before Sputnik, Eisenhower perceived outer space as a potential Pearl Harbor and 
sought to meld space exploration, disarmament and the creation of international law 
through his idea of ‘‘space for peace’’ and an environment free from national military 
rivalries.11 This led to his proposal for a new international treaty [the Outer Space 
Treaty] that would be modeled after the Antarctic Treaty of 1959 12 in order to pre-
vent a new form of colonial competition in outer space.13 

The Outer Space Treaty served its Cold War role well. However, the question is 
begged whether it is relevant in a post-Cold War geopolitical environment and 
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14 In its simplest terms 51 U.S.C § 51303 creates a usufruct. A usufruct is a real property in-
terest that can simply be described as the conjoining of the right to ‘‘use’’ property and the right 
to the ‘‘fruits’’ of that use. In other words, while ‘‘use’’ grants a property interest that allows 
a private person to use resources belonging to the land of another to support their occupancy 
on the land, a usufruct allows the person to harvest the fruits of the occupied land and convert 
it to their own use, i.e., possess, own, transport, use, and sell. However, in the context of inter-
national law, ‘‘use’’ and ‘‘usufruct’’ are synonymous and considered an activity that creates a 
property interest in personal property as opposed to a real property interest that permits an 
activity, i.e., mining. The recognition of the need to define an usufruct or ‘‘use’’ as an activity 
and not a real property interest confirms the understanding of the Outer Space Treaty does not 
permit a real property interest. Compare, Louisiana Mineral Code, La. R.S. § 31:21, which de-
fines a usufruct for minerals as a ‘‘mineral servitude’’ where ‘‘[a] mineral servitude is the right 
of enjoyment of land belonging to another for the purpose of exploring for and producing min-
erals and reducing them to possession and ownership.’’ 

15 The Bogota Declaration was an attempt by nations lying on or near the equator to make 
sovereign territorial claim of corresponding sections of geosynchronous orbital slots reside. Given 
the unique nature of geosynchronous orbit, the equatorial nations signing the Declaration stipu-
lated because of the unique attributes of geosynchronous orbital slots, they represent a limited 
natural resource that was better administered by the nations under which the slots reside as 
opposed to administration by the International Telecommunications Union (ITU). The Declara-
tion was flatly rejected by the major spacefaring nations and non-spacefaring nations alike, and 
the United States took the opportunity in responding to the Declaration to announce its own 
policy positions with regards to commercial activities in outer space. 

16 The United States has taken the position the ‘‘province of all mankind’’ provisions are com-
patible with conducting and developing free enterprise and the right to determine how it shares 
the benefits and results of U.S. space activities. See J.I. Gabrynowicz, the ‘‘Province’’ and ‘‘Herit-
age’’ of Mankind Reconsidered: A New Beginning, p. 694, citing Christol, C.Q. (1982), The Mod-
ern International Law of Outer Space, p. 40. 

17 Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer 
Space, Including the Moon and Other Celestial Bodies, October 10, 1967, art. XV, 18 UST 2410. 

18 In the case of non-interference with space resource extraction, agreement could be made bi-
laterally between two nations through a non-binding protocol as opposed going through an 
amendment process. This idea is beyond the scope of this Memorandum but illustrates optional 
methods of addressing some of the short-comings of the Outer Space Treaty. 

19 There is also the matter of the soft-power response to the United States unilaterally seeking 
to amend the Outer Space Treaty. Geopolitics being what it is, many of the non-developed coun-
tries (with encouragement from the Russian Federation and perhaps China) would raise the 
specter of the United States seeking to leverage its status as a superpower to get what it wants. 
On the other hand, the government of Luxembourg has suggested amendment to the Outer 
Space Treaty might be in order to address concerns its legislative body has raised with regards 
to space resources. Allowing a nation like Luxembourg to broach the topic of amendment with 
the United States riding its coattails might be a path to amendment. Yet, any amendment Lux-

whether its purpose to prevent geopolitical competition in outer space is impeding 
development of outer space in particular the development of outer space by the pri-
vate sector. Certainly, the interpretation of the Outer Space Treaty by the United 
States to ‘‘allow’’ the harvesting of ‘‘space resources’’ by U.S. citizens by classifying 
a property interest in space resources as an activity leading to a property interest 
illustrates the limitations of the Outer Space Treaty with regards to private enter-
prise.14 It also represents the limitations of the policy position taken the United 
States prior to and in response to the Bogota Declaration 15 of 1976.16 In other 
words, the Outer Space Treaty is being stretched to permit the extraction and own-
ership of space resources, but it cannot be stretched to provide commercial operators 
with the holy grail of title to sections of or celestial bodies in their entirety. 
Amendment or Withdrawal From the Outer Space Treaty? 

The effect of the Outer Space Treaty on private enterprise and real property 
rights are at the center of the controversy as to whether to seek amendment or 
withdraw. Amendment to the Outer Space Treaty is permitted per Article XV: 

Any State Party to the Treaty may propose amendments to this Treaty. Amend-
ments shall enter into force for each State Party to the Treaty accepting the 
amendments upon their acceptance by a majority of the States Parties to the 
Treaty and thereafter for each remaining State Party to the Treaty on the date 
of acceptance by it.17 

While many parties to the Treaty express the desire to amend provisions for var-
ious reasons from time-to-time, none of the Big Three (United States, Russian Fed-
eration and People’s Republic of China) have shown an interest in doing so. Even 
if amendment was politically palatable, the proposed amendment(s) would have to 
be approved by a majority of the parties of the Treaty.18 Yet, when it comes to the 
holy grail of title to sections of or celestial bodies in their entirety, amendment to 
the res communis principle is politically unviable and would undermine the founda-
tion of the Outer Space Treaty itself.19 This means amending the Outer Space Trea-
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embourg might propose would still not reach the level of change needed to acquire real property 
rights. 

20 A possible amendment that might allay the concerns of private enterprise is the idea of ‘‘ex-
clusion zones’’ around the area of an activity authorized under Article VI. However, since any 
personnel and space objects performing activities under Article VI are subject to the continuing 
jurisdiction or Article VIII, there is an argument these exclusion zones would represent ‘‘pockets 
of national appropriation’’ of a celestial body, which would violate Article II of the Outer Space 
Treaty. See Treaty on Principles Governing the Activities of States in the Exploration and Use 
of Outer Space, Including the Moon and Other Celestial Bodies, October 10, 1967, art. II & art. 
VIII, 18 UST 2410. 

21 Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer 
Space, Including the Moon and Other Celestial Bodies, October 10, 1967, art. XVI, 18 UST 2410. 

22 Even though the Senate would weigh in on potential withdrawal from the Outer Space 
Treaty, the final decision would remain with the Executive Branch, especially given the Outer 
Space Treaty permits withdrawal. That does not preclude the members of the Senate voicing 
their opposition. 

23 It’s unclear how the People’s Republic of China would respond to an announcement of with-
drawal. On the one hand, China could take the opportunity to enhance its soft-power standing 
in the United Nations and level political rhetoric against the United States. On the other hand, 
it could take a stance similar to ‘‘space resources’’ and quietly watch while the United States 
is pummeled with the political fallout and then announce its own withdrawal following the path 
the United States created without paying the political price. 

24 Customary international law is defined as international obligations arising from established 
state practice, as opposed to obligations arising from formal written international treaties. It 
consists of two components. First, there must be a general and consistent practice of states. This 
does not mean that the practice must be universally followed; rather, it should reflect wide ac-
ceptance among the states particularly involved in the relevant activity. Second, there must be 
a sense of legal obligation, or opinio juris sive necessitatis. In other words, a practice that is 
generally followed but which states feel legally free to disregard does not contribute to cus-
tomary law; instead, there must be a sense of legal obligation to the international community. 
States must follow the practice because they believe it is required by international law, not 
merely because they think it is a good idea, or politically useful, or otherwise desirable. The 
definition of customary international law is nuanced because not all states are equal when con-
sidering whether a state’s practice and opinio juris sive necessitatis reaches the level of cus-
tomary international law. See United States v. Bellaizac-Hurtado, 700 F.3d 1245, 1252 (11th Cir. 
2012). In the case of the Outer Space Treaty, there is an argument since the provisions of the 

Continued 

ty may not be able to solve the fundamental issue of real property rights that is 
a central interest for private sector development and settlement.20 

In order to address the issue of real property rights, it may be necessary to with-
draw from the Outer Space Treaty in its entirety. Article XVI provides for with-
drawal: 

Any State Party to the Treaty may give notice of its withdrawal from the Treaty 
one year after its entry into force by written notification to the Depositary Gov-
ernments. Such withdrawal shall take effect one year from the date of receipt of 
this notification. 21 

Withdrawal from the Outer Space Treaty would be no small matter as the geo-
political backlash would be considerable. Such a decision would not be made over-
night and would require significant consideration of the potential ramifications not 
only by the Department of State but other agencies including NASA, the Depart-
ment of Defense, NOAA, the intelligence community and any agency with duties 
that relate to outer space activities and international law and relations. Certainly, 
non-governmental organizations would be queried as to their opinion as would aca-
demia and the Senate Foreign Relations Committee.22 

The underlying concern to withdrawal is whether the benefits of withdrawing 
from the Outer Space Treaty would outweigh the geopolitical and national security 
implications withdrawal would trigger. If and when the U.S. invoked Article XVI, 
the withdrawal process would instigate condemnations and implicate the trust-
worthiness of the United States with geopolitical adversaries like the Russian Fed-
eration who would use the announcement to enhance its own soft-power in the 
United Nations and particularly among the smaller space-faring and the non-space- 
faring nations.23 Even more unsettling, withdrawal could also find opposition from 
traditional geopolitical allies. That being the case, unilateral withdrawal from the 
Outer Space Treaty would be a politically painful process for the United States to 
endure. 

However, the United States could mitigate some of the political fallout by filling 
in the legal vacuum during the withdrawal process with customary international 
law. As part of the withdrawal process, the United States could announce its inten-
tion to recognize as custom certain principles and legal obligation in the Outer 
Space Treaty.24 For example, the United States could agree to recognize Articles III 
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Treaty have been adhered to for nearly half a century they have already entered the realm of 
custom. 

through XII as binding customary international law subject to its own interpretation 
through state practice. Most critically, the United States would have to address how 
it intends to replace the res communis principle in the Outer Space Treaty in a 
manner that would draw international consensus, especially seeing as unilateral 
withdrawal from the Treaty would likely be precipitated on the rationale of pro-
viding its citizens greater rights and flexibility in outer space activities and in par-
ticular title to sections of celestial bodies or celestial bodies in their entirety. 

A decision to withdraw would invite substantial resistance not only from the geo-
political community but from domestic political arena as well most notably from the 
Senate, especially in the current hyper-partisan political atmosphere. Additionally, 
academia and other non-governmental organizations that have a vested interest po-
litically and ideologically to maintain the Outer Space Treaty would push back with 
the media likely creating narrative to provide pressure against a withdrawal effort. 
Indeed, the deciding factor of a successful withdrawal effort may lie with the polit-
ical willingness to resist the resulting international and domestic pressure sure to 
be applied. 
Conclusion 

Amending or withdrawing from the Outer Space Treaty would not be easy nor 
should the decision to do so be trivialized. For such a decision to be made, funda-
mental consideration must be given to whether the status quo of the Outer Space 
Treaty is relevant to the growing realities of the current geopolitical environment 
and whether it can be stretched to meet the long-term demands of the private sector 
while at the same time taking into consideration the national security interests of 
the United States. The result of a decision to amend or withdraw from the Outer 
Space Treaty lies in no small part as to whether we look upon the Outer Space 
Treaty as a tool to meet a pragmatic geopolitical end or revere it as an immutable 
geopolitical icon. 

Respectively submitted, 
MICHAEL J. LISTNER. 

HEINLEIN PRIZE TRUST 
May 22, 2017 

Hon. TED CRUZ, 
Hon. EDWARD J. MARKEY, 
Commerce, Science, and Transportation Committee, 
Space, Science, and Competitiveness Subcommittee, 
United States Senate, 
Washington, DC. 
Dear Chairman Cruz and Ranking Member Markey: 

The Heinlein Prize Trust honors the memory of renowned American author Rob-
ert A. Heinlein and his wife, Virginia, by awarding prizes for the advancement of 
commercial spaceflight and conducting a variety of educational outreach activities. 
As its trustees, we write first to thank you for your leadership in passing the Com-
mercial Space Launch Competitiveness Act, which promotes the development of 
commercial spaceflight in the United States in a manner consistent with Robert 
Heinlein’s vision; and second to address issues related to the Outer Space Treaty 
which you have raised in recent public comments and your Subcommittee’s hearing 
this month. 

We recognize that the Outer Space Treaty was a Faustian compromise with the 
USSR. It was an attempt to prevent an Evil Empire from gaining an upper hand 
in the strategically vital realm of outer space, and as a result it left on the bar-
gaining table a wide range of opportunities for the United States. That said, the 
treaty has proven that it can be the foundation for productive international coopera-
tion to explore and develop outer space—and perhaps more importantly, it has not 
yet been shown to impede the efforts of the United States or U.S. entities. 

Of course, Congress and the Administration must remain vigilant to prevent the 
Outer Space Treaty—or any international law—from being used in a manner con-
trary to its original intent so that it binds the United States in ways not accepted 
by our government at the time it was signed and ratified. When international legal 
activists attempt to assert that the United States has international responsibility 
for the activities of nongovernmental actors as a result of the treaty, those argu-
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ments should be refuted. Space should not be different from aviation and admiralty 
in that respect. 

To the extent that adjustments are needed, we strongly recommend updating U.S. 
law rather than reopening the Outer Space Treaty wherever possible. Fortunately, 
the terms of the Treaty are loose enough that nations can define its application by 
adopting national laws controlling national activities. The Commercial Space 
Launch Competitiveness Act’s provisions on property rights in space resources—by 
our estimation, the most sweeping legislative recognition of property rights in 
human history—is an excellent example. 

The Outer Space Treaty has worked well for 50 years. It is accepted by more than 
100 nations. Trying to change the Treaty now will create significant risks of delay 
and confusion. Such risks should be avoided, especially when the option of changes 
to national law exists. 

Thank you again for your leadership on these matters. As Robert and Virginia 
Heinlein saw so clearly, space is inherently multinational and international. All 
countries are neighbors sharing an ‘‘upper border,’’ outer space. History teaches us 
that nations flourish as neighbors when there is liberty and where commerce is 
managed with minimum regulation within a framework of strong human rights. 
Space resources are effectively infinite, thus cooperation in their use should benefit 
all stakeholders much more than competition. The emergence of humanity into the 
cosmos can be a non-zero sum adventure. All of humanity will win if there is enough 
ordered liberty. 

Sincerely, 
ARTHUR M. DULA, 

Trustee. 
J. BUCKNER HIGHTOWER, 

Trustee. 

Senator CRUZ. We will now turn to the first of two panels that 
this committee will hear. The first panel—we have three witnesses. 
I want to thank each of you for being here today. 

Our first witness is Mr. James Dunstan, who is a Senior Adjunct 
Fellow at Tech Freedom and the founder of Mobius Legal Group. 
Mr. Dunstan has spent more than 33 years counseling private busi-
nesses in all aspects of doing business in outer space and has as-
sisted Federal and state governments with space law issues. 

Our second witness is Ms. Laura Montgomery, who is the propri-
etor of Ground Based Space Matters law offices and publishes 
groundbasedspacematters.com. Ms. Montgomery works on issues of 
regulatory space law with an emphasis on commercial space trans-
portation, human space flight, and the Outer Space Treaty. Ms. 
Montgomery has spent over two decades with the Federal Aviation 
Administration’s Office of the Chief Counsel, where she rep-
resented the FAA at the United Nations Legal Subcommittee of the 
Committee on Peaceful Uses of Outer Space. 

Our third witness is Mr. Matthew Schaefer, who is the Veronica 
A. Haggart and Charles R. Work Professor of International Trade 
Law and Co-Director of the Space, Cyber, and Telecommunications 
Law Program at the University of Nebraska College of Law. Mr. 
Schaefer has taught international law, international business, and 
foreign relations-related courses since 1995 and has directed the 
Space and Cyber Law Program since its creation in 2006. Mr. 
Schaefer is also Co-Chair of the American Branch of the Inter-
national Law Association’s Space Law Committee, and I would like 
to note that Mr. Schaefer previously served as the Director in the 
International Economic Affairs Office of the National Security 
Council at the White House in 1999. 
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Before we hear testimony from the witnesses, I want to welcome 
and recognize the Ranking Member of the Full Committee, Senator 
Nelson, who has a long and enduring issue on the topic of space. 

STATEMENT OF HON. BILL NELSON, 
U.S. SENATOR FROM FLORIDA 

Senator NELSON. Well, I am very, very pleased that we have 
made the progress that we’ve made. The commercial space sector 
has been truly outstanding in the accomplishments, and that’s ex-
actly what was intended as we started some 7 years ago this dual 
track, where we had a commercial space program that was going 
on with regard to astronauts; a commercial space program going to 
and from the International Space Station; and, simultaneously, we 
have the NASA program to go out and explore the cosmos. 

And, of course, people don’t realize it, but it’s right here. Within 
the next year and a half, both commercial rockets with crew will 
launch, as will the largest rocket ever, the SLS, with its spacecraft, 
Orion, on top. So, indeed, Mr. Chairman, what’s going to happen 
is the American people are going to really get engaged again. 

I want to add a word of caution, however, because the budget 
that was just submitted by the President just today—it would cut 
a half a billion dollars from NASA. There are some positive ele-
ments, like full funding for the commercial crew, and some not-so- 
positive elements, such as the cuts to Earth science, to education, 
and to exploration. But the spending plan simply does not go far 
enough for NASA or for various space centers, including our space 
center, the Kennedy Center in Florida. 

As we have all said in the past, we’re going to work together on 
both sides of the aisle, and NASA is not partisan. NASA is non-
partisan. We’re going to work together to make sure the agency 
gets what it needs so that we can keep building this momentum. 
And, Mr. Chairman, we’re going to Mars. 

Senator CRUZ. Amen and Hallelujah. 
With that, Mr. Dunstan, you may start us off. 

STATEMENT OF JAMES E. DUNSTAN, FOUNDER, 
MOBIUS LEGAL GROUP, PLLC 

Mr. DUNSTAN. Chairman Cruz, Ranking Members Markey and 
Nelson, and members of the Subcommittee, thank you for the op-
portunity to testify here today. I am truly an orphan of Apollo. As 
children, my generation watched the Apollo astronauts walk on the 
Moon. We were promised that if we studied hard and ate our vege-
tables, we too could go into space. Unfortunately, that didn’t hap-
pen. 

I was in law school when the space shuttle started to fly. Again, 
we were promised flights every 2 weeks and that we’d be able to 
fly experiments for as little as $10,000. None of that happened, ei-
ther. At its peak, the shuttle flew only nine times in 1985, and any 
hope of conducting affordable commercial activities aboard the 
shuttle died with the Challenger. 

But space commerce has taken off anyway on private vehicles. 
The industry now nears $350 billion annually in revenue, mostly 
in commercial satellite services, and we’re seeing the dawn of a 
radical new generation of launch vehicles, with fly back first boost-
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ers, and fly back second stages just over the horizon. Launch costs 
may fall by an order of magnitude. 

Startups have raised real financing to do everything from on- 
orbit servicing to asteroid mining. For these companies, once eso-
teric provisions of the Outer Space Treaty could create real busi-
ness risks. It’s time for Congress finally to address the relationship 
between government and private sector under Article VI of the 
Outer Space Treaty, something I assumed we would have tackled 
imminently when I graduated from law school almost 35 years ago. 

Article VI makes each country responsible and liable for the ac-
tivities of its citizens and companies in space. The Treaty also 
leaves up to each country to decide how to authorize and supervise 
private activities. In other words, Article VI is not self-executing in 
governing private citizens. Just consider the Supreme Court case in 
Medellin v. Texas, which Chairman Cruz argued as the Solicitor 
General for Texas. Quoting Federalist Number 33, the court said 
that whether a Treaty is self-executing means, ‘‘comparing laws 
that individuals are bound to observe as the supreme law of the 
land versus a mere Treaty dependent on the good faith of the par-
ties.’’ Article VI falls into this latter category. Thus, even failing to 
adopt any regulation at all would not violate the Outer Space Trea-
ty, because there is the backstop of the national liability for private 
citizen activities. 

Federal law already authorizes Americans to operate in outer 
space. Americans have inalienable rights to life, liberty, and the 
pursuit of happiness, as the Declaration of Independence puts it. 
The Tenth Amendment made this principle binding constitutional 
law—the powers not delegated to the United States by the Con-
stitution, nor prohibited by it to the states, are reserved to the 
States respectively, or to the people. In short, absent a constitu-
tionally consistent law prohibiting innovative space activities, 
Americans are already authorized to pursue those activities. In 
other words, that which is not forbidden is permitted. 

We do have laws and regulations, plenty of them, that govern the 
activities of private citizens in space. Space entrepreneurs need 
permission from multiple government agencies. This includes the 
FAA AST for launch, FCC, NOAA, NASA, and the DoD. Entities 
conducting launches have to answer to both state and local authori-
ties, everything from assessing environmental impact of launches 
to obtaining permits to transport their vehicles across state and 
county lines. 

The problem isn’t a regulatory vacuum, but a patchwork of cum-
bersome, burdensome, and sometimes inconsistent regulations. 
Congress should clean up this mess at the same time that it ad-
dresses how to govern innovative space uses not clearly governed 
by existing rules. 

Precisely because the United States Constitution promises me 
that I can go to outer space, and precisely because Article VI is not 
self-executing, Congress is in a unique position internationally to 
show the world that we recognize our liability under Article VI and 
our obligation to ensure that our private citizens abide by the self- 
executing provisions of the OST, no nuclear weapons in space, no 
military bases on the Moon or celestial bodies, and no appropria-
tion of a celestial body. 
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The United States can thus lead internationally by adopting a 
sensible and non-burdensome regulatory regime to ensure treaty 
compliance. This would put the rest of the world on notice that 
countries that would offer flags of convenience for outer space ac-
tivities cannot dodge their liability obligations. This would also pro-
mote the goal of Article I, the peaceful exploration and use of outer 
space, while protecting U.S. assets, both public and private, from 
irresponsible foreign companies. 

There is also nothing to be gained right now from reopening the 
current Treaty regime. Once the United States demonstrates a 
light-touch regime consistent with treaty requirements can work, 
then reopening the treaties might make sense. But doing so now 
would allow countries that aren’t friendly to the United States or 
American capitalism to layer on costly regulatory burdens that the 
United States would have to reject as we rejected similar provi-
sions of the Moon Treaty. 

My written testimony, co-authored by Berin Szóka, President of 
TechFreedom, explores in greater depth the United States’ respon-
sibilities under Article VI. 

Thank you again for the opportunity to testify, and I look for-
ward to answering your questions. 

[The prepared statement of Mr. Dunstan follows:] 

PREPARED STATEMENT OF JAMES E. DUNSTAN & BERIN SZOKA 

Congress took the first (and long-overdue) step toward recognizing the rights of 
private citizens to explore and use the resources of outer space in the Commercial 
Space Launch Competitiveness Act of 2015 (CSLCA). The next challenge is for Con-
gress to address the so-called ‘‘regulatory gap’’ for innovative space activities beyond 
today’s established satellite and launch industries—such as asteroid and lunar min-
ing, on-orbit repair and construction, and private space habitats. This implicates Ar-
ticle VI of the Outer Space Treaty (‘‘OST’’), which requires that nations ‘‘authorize’’ 
and ‘‘continually supervise’’ the activities of their citizens in outer space to ensure 
compliance with overall treaty obligations. This does not mean, however, that the 
United States must either (a) re-open the Treaty for negotiation or (b) pass legisla-
tion to regulate private activities in space. This is because: 

• The ‘‘authorization’’ and ‘‘supervision’’ components of Article VI are subsidiary 
to the overall structure of Article VI, which places both the responsibility and 
liability for treaty violations and damages for space activities on the Nation 
itself. A failure to either authorize or continually supervise the activities of pri-
vate nationals merely increases the risk that a country might be liable for dam-
ages; 

• Article VI is not ‘‘self-executing,’’ meaning that the authorization and super-
vision language is not the ‘‘law of the land’’ in the United States, absent domes-
tic legislation implementing Article VI. The case of Medellin v. Texas makes a 
clear distinction between treaty provisions that, by their language and nature, 
become the ‘‘law of the land’’ in the U.S., and those treaty provisions that re-
quire domestic implementation to have the force of law; 

• The Tenth Amendment (echoing the Declaration of Independence) provide the 
required ‘‘authorization’’ component of Article VI for Americans; 

• Congress has the discretion, as a matter of both international and American 
constitutional law, to decide how to implement its Article VI responsibility to 
provide ‘‘ongoing supervision’’ for private American actors in space; 

• There are plenty of supervisory regulations in place already, many of which are 
overlapping, cumbersome, and inconsistent; 

• The best way to protect American interests is for Congress to enact a regulatory 
framework that takes the lightest touch possible in order to satisfy our Treaty 
obligations while also protecting both public and private American assets—by 
setting precedent for other nations to follow in adopting their own domestic leg-
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1 The OSTP report is available at: https://obamawhitehouse.archives.gov/sites/default/files/ 
microsites/ostp/csla_report_-4-16_final.pdf (last checked, May 18, 2017). 

islation that will ensure that foreign private companies also act responsibly in 
space; and 

• Reopening the international space law treaty regime would, at least prior to the 
U.S. establishing its own domestic regulatory regime (and perhaps also dem-
onstrating that such a regime can work), no doubt look much like the burden-
some provisions of the Moon Treaty, which the U.S. has previously rejected. 

Congress must also streamline and harmonize the patchwork regulatory regime 
put into place in the 1980s and 1990s on the assumption that there would be only 
a dozen or so commercial flights a year that would carry no more than 20 payloads 
to space. 

Congress’ next steps after adoption of the CSLCA will chart the course for space 
development for the next century. We call the attention of the Committee to nine 
themes: 

1. The So-called ‘‘Regulatory Gap’’ and Article VI of the OST 
This hearing is focused on the impact of the Outer Space Treaty on private activi-

ties in space. In Section 108 of the CSLCA, Congress directed the White House to 
identify any regulatory gaps and suggest ways of closing those gaps to ensure com-
pliance with U.S. obligations under the OST. The White House responded in April, 
2016, with its analysis that correctly noted that currently no Federal agency regu-
lates such ‘‘innovative space activities’’ such as asteroid mining and commercial 
lunar landings.1 The White House suggested a ‘‘Mission Authorization’’ approach, 
with the FAA/AST taking the lead role in an inter-agency review of applications for 
missions that don’t squarely fall into the regulatory jurisdiction of any current agen-
cy (FAA/AST for launches, FCC for frequency, NOAA for remote sensing, NASA for 
NASA-backed payloads and DoD for DoD payloads). 

The White House report notes, correctly, that some planned missions involve ac-
tivity that is not currently regulated and then concludes, incorrectly, that the U.S. 
is not meeting its obligations under Article VI. But Article VI does not, in and of 
itself, require any specific form of authorization and supervision—or that, in the ab-
sence of such, non-governmental activities are prohibited. Consider Article VI in its 
entirety: 

States Parties to the Treaty shall bear international responsibility for national 
activities in outer space, including the Moon and other celestial bodies, whether 
such activities are carried on by governmental agencies or by non-governmental 
entities, and for assuring that national activities are carried out in conformity 
with the provisions set forth in the present Treaty. The activities of non-govern-
mental 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. When activities are carried on in outer space, including the 
Moon and other celestial bodies, by an international organization, responsibility 
for compliance with this Treaty shall be borne both by the international organi-
zation and by the States Parties to the Treaty participating in such organiza-
tion. 

Thus, Article VI places the responsibility and liability for breach of the clear pro-
hibitions contained in the OST on the launching state. These prohibitive provisions 
are: 

1. No placing of nuclear weapons or weapons of mass destruction in outer space 
(Article IV); 

2. No establishing military bases on the Moon or other celestial bodies (Article 
IV); 

3. Space and celestial bodies are not subject to claims of appropriation by means 
of use or occupation (Article II); 

4. Avoiding harmful contamination (Article IX); and 
5. Avoiding harmful interference (Article IX). 

There is a strong argument that the last two prohibitions are not self-executing 
(see discussion below), but for the sake of this argument, we assume that they are. 
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2. Article VI Allows Congress to Choose How to Authorize and Supervise 
the Activities of American Companies 

While Article VI requires each nation to ‘‘authorize’’ and ‘‘continually supervise’’ 
the activities of its citizens, the extent of such oversight only extends to compliance 
with the self-executing Treaty provisions (i.e., that its citizens don’t place a WMD 
in space, make a real property claim on a Celestial Body, or attempt to construct 
a military base). Article VI says that countries must assure that ‘‘activities are car-
ried out in conformity with the provisions set forth in the present Treaty.’’ 

How a country chooses to assure that its citizens do not violate these provisions 
is completely up to that country. Since Articles VI and VII (making countries liable 
for damages that are caused by their own activities or those of their nationals) place 
liability for any activities of citizens clearly upon the launching state, the amount 
of supervision a country wishes to place is, in terms of treaty interpretation, com-
pletely up to the country, depending upon the risk the country wishes to assume. 
Countries fearing that the activities of their citizens could result in international 
liability may choose to heavily ‘‘supervise’’ (through highly proscriptive ex ante regu-
lation) the space activities of their citizens—up to, and including, prohibiting private 
space activities entirely. But countries that conclude that the benefits of innovative 
space activities outweigh the liability risks may consider a lighter ‘‘regulatory 
touch,’’ all the way to becoming a ‘‘flag of convenience’’ with no supervision whatso-
ever. A lack of supervision is not, in and of itself, a violation of international law; 
it merely raises the chances that a non-governmental activity might run afoul of the 
OST prohibitions and that the country responsible be held liable for consequential 
damages because that country’s citizens seek to engage in a behavior that is a per 
se violation of the OST, or creates a probability that those activities will interfere 
with the activities of another space activity resulting in harm (e.g., orbital collision 
or frequency interference). Congress now has the opportunity to decide where on 
that continuum of regulation it wishes to place the United States. 
3. Article VI is Not Self-Executing 

In legal terms, this means that Article VI is not self-executing: it requires domes-
tic legislation in order to be enforceable in U.S. courts. Medellin v. Texas&cedil; 552 
U.S. 491 (2008). The distinction between a treaty provision that represents an inter-
national commitment versus a treaty provision that sets forth specific international 
law that becomes the ‘‘law of the land’’ is a cornerstone of U.S. constitutional law 
and was discussed in the Federalist Papers, No. 33, ‘‘comparing laws that individ-
uals are ‘bound to observe’ as ‘the supreme law of the land’ with ‘a mere treaty, de-
pendent on the good faith of the parties.’ ’’ Medellin, 552 U.S. at 499. While there 
are clear prohibitions contained in the Outer Space Treaty which are self-executing, 
the remaining provisions of the OST are aspirational and advisory, leaving the spe-
cific implementation of those concepts up to individual nations. Like the legal issue 
(consular notification rights of criminal defendants) in the convention at issue in 
Medellin (the Vienna Convention on Consular Relations), the Article VI falls into 
this latter category of non-self-executing provisions of the OST. 
4. The United States has already Authorized Innovative Space Activities 

The White House Section 108 Report also ignores the fact that in the United 
States, innovative outer space activities are already authorized. That authorization 
predates the space era by nearly 200 years. As Americans, we declared in 1776 that 
‘‘[w]e hold these truths to be self-evident, that all men are created equal, that they 
are endowed by their Creator with certain unalienable Rights, that among these are 
Life, Liberty and the pursuit of Happiness.’’ The Tenth Amendment to the U.S. Con-
stitution carries through this concept when it states that ‘‘[t]he powers not delegated 
to the United States by the Constitution, nor prohibited by it to the states, are re-
served to the States respectively, or to the people.’’ In short, absent a constitu-
tionally consistent law prohibiting ‘‘innovative space activities,’’ Americans are au-
thorized to pursue those activities. In other words, that which is not forbidden is 
permitted. 
5. Adopting a Complete Laissez-Faire ‘‘Flag of Convenience’’ Regime Would 

Clearly Not Be in the Interests of the United States 
As noted above, because Articles VI and VII of the OST ultimately place liability 

on the launching state, how the U.S. chooses to ‘‘continually supervise’’ the activities 
of its citizens in space is a matter of risk assessment. Nonetheless, strong policy rea-
sons (besides the potential liability of the U.S. Government, and therefore, the U.S. 
taxpayer) exist as to why the United States should not abdicate all regulatory au-
thority over the activities of its citizens in space. On two of the Treaty’s five prin-
cipal requirements—the three bright-line rules—the foreign policy interests of the 
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2 30 U.S.C. § 1428. 

United States should be rather obvious: We absolutely do not want China or Russia 
or any other power (1) placing nuclear weapons or weapons of mass destruction in 
outer space (Article IV), (2) establishing military bases on the Moon or other celes-
tial bodies (Article IV), or (3) placing an object on a strategic place and then claim-
ing an absolute, permanent property right on that place (rather than a non-inter-
ference zone around ongoing activity). We cannot insist through diplomatic consulta-
tion that China or Russia screen their companies’ (including state-controlled enter-
prises) planned missions to ensure compliance with these prohibitions without hav-
ing a clear mechanism for doing the same ourselves. 

Nor can we, without our own system of appropriation ‘‘supervision,’’ protect the 
rights of American public and private actors under the other two principal require-
ments of Article VI: 

1. Avoiding harmful contamination (Article IX); and 
2. Avoiding harmful interference (Article IX). 
It is not difficult to see how American companies and government actors (both 

NASA and military/intelligence) could suffer at the hands of foreign companies that 
push the envelope on these two principles to elevate them into a quasi-claim of ap-
propriation—nor why American companies and government actors would benefit 
from establishing both more specific standards and dispute resolution mechanisms 
on all three counts. While relying on international treaty making to tackle these 
highly fact and science-specific problems, the U.S. can continue to lead the way. The 
U.S. has done so on technical committees such as the Inter-Agency Space Debris Co-
ordination Committee (IADC), which helped develop the orbital debris mitigation 
standards that were first adopted by the United States, and are now quickly becom-
ing customary international law. Congress should task NASA and other expert 
agencies to develop technical standards on use, collocation of multiple bases or other 
uses (e.g., robotic mining or telescopes) on a celestial body, and ways to mitigate in-
terference among multiple users, such as between two groups extracting minerals 
in adjacent areas or between a mining operation (which produces dust) and a tele-
scope (which might be subject to interference from dust). Such standards could help 
to avoid disputes in the first place, just as coordination minimizes disputes among 
spectrum users, while also providing standards for resolving disputes when they do 
happen. 

Ultimately, such standards—and the adjudicatory mechanisms through which 
technical standards evolve into legal standards, and change over time—will be of 
greatest benefit to American companies (and government actors) when they address 
not only disputes with other American entities, but also with foreign entities. While 
it is theoretically possible to have two systems operating side by side—one for inter-
actions among U.S. parties and one for interactions among U.S. and foreign par-
ties—the difficulty inherent in such separate systems, and the advantages of having, 
to the greatest extent possible, a harmonized system for both, would be consider-
able. 

One thing is certain: whatever the United States does will set precedent for the 
rest of the world, as we did with the issue of orbital debris mitigation. For these 
reasons, the U.S. should continue to lead the international community in exploring 
and adopting standards for non-interference as well as the other prohibitions con-
tained in the OST—if for no other reason than to set the precedent in the inter-
national community that the clear prohibitions contained in the OST must be en-
forced by all nations on all citizens of the world. In other words, ensuring some ef-
fective scrutiny over U.S. companies’ activities will, to the extent that other nations 
follow suit, protect U.S. actors, both public and private alike, from irresponsible for-
eign actors. 

Rather than merely hoping that other countries will follow our lead, the United 
States should give other countries an incentive to enact domestic legislation that of-
fers equivalent protections to that of the U.S.—especially in the standards and 
mechanisms for resolving interference disputes between U.S. parties and parties of 
that country. There is already a directly applicable model for this in the U.S. Code. 
The Deep Seabed Mineral Resources Act of 1979 was passed as an alternative to 
the socialist and impractical resource appropriation provisions of the Law of the Sea 
Treaty, as it was then drafted (and under discussion). Rather than negotiate a new 
treaty, the U.S. law simply and elegantly allows the recognition of exclusive mining 
claims issued by other countries that will also recognize U.S. claims through ‘‘com-
patible’’ legislation.2 This model could easily be incorporated into U.S. law, avoiding 

VerDate Nov 24 2008 10:53 May 15, 2018 Jkt 075679 PO 00000 Frm 00023 Fmt 6633 Sfmt 6621 S:\GPO\DOCS\29998.TXT JACKIE



20 

3 ‘‘Regulating Space: Innovation, Liberty, and International Obligations,’’ March 8, 2017. 
4 Examples abound of how the current space regulations are rooted in the 1980s. The FCC 

assumes that all satellite are multi-million dollar payloads that take many years to build and 
launch. See Comprehensive Review of Licensing and Operating Rules for Satellite Services, FCC 
15–167, 30 FCC Rcd 14713, 14736 (December 17, 2015) (‘‘Satellite Services Rules Update 
Order’’). The FCC rules further require the procurement of multi-million dollar bonds (to mini-
mize the warehousing of orbital slots), 47 C.F.R. § 25.165. The application fees for satellites are 
extremely high (See Amendment of the Schedule of Application Fees Set Forth in Sections 1.1102 
through 1.1109 of the Commission’s Rules, Order, GEN Docket No. 86–285, 29 FCC Rcd 3276, 
3276, ¶ 2 (2014) ($129,645.00 application fee per GEO satellite, $446,500.00 application fee per 
non-GEO (‘‘NGSO’’) satellite or constellation). Each year satellite operators also have to pay a 
regulatory fee to the FCC of $138,475.00 for GEO satellites, and $141,950.00 for NGSO satellite 
or constellations. Current processing times for remote sensing licenses from NOAA are more 
than a year. Further, the regulations adopted even as late as 2006 anticipated the placement 
of a few very large satellites (e.g., LandSat and its progeny), and require NOAA to physically 

the need for negotiating revisions to the Outer Space Treaty or even a new multilat-
eral framework such as a convention. 
6. Amending the OST or Entering New Treaty Negotiations at this Time is 

Not in the Interest of the United States 
Precisely because the ‘‘authorization’’ and ‘‘supervision’’ provisions of Article VI 

are aspirational and not self-executing, and because the U.S. Constitution gives 
Congress the ability to craft domestic legislation that implements Article VI in a 
way that is both consistent with the core provisions of the OST and Congress’ desire 
to promote rather than stifle free enterprise in space, Congress should not suggest 
to the Administration or the State Department that the U.S. should begin discus-
sions in the international community about amending the OST or augmenting Arti-
cle VI with a new treaty (such as was done to flesh out the liability provisions of 
OST Article VII into the 1972 Liability Convention). The result of such efforts would 
inevitably be a treaty that the United States would not be able to ratify, because 
it would either (a) contain specific regulatory provisions akin to those adopted in 
the Moon Treaty that would be antithetical to U.S. economic interests, or (b) provide 
international lawyers a way to close the ‘‘Medellin loophole’’ by specifically stating 
that the requirement that countries supervise and authorize the activities of their 
citizens is self-executing—by adopting language specifying what that regulatory re-
gime must look like. 

Either way, the United States would lose the flexibility it now enjoys, which pro-
vides it with a unique opportunity to establish domestic law in the United States 
that is both consistent with Article VI, yet still provides U.S. citizens with a light 
regulatory approach that encourages innovation and investment in new outer space 
activities. Most of all, that flexibility means that U.S. policymakers can design a re-
gime that will heavily influence what other countries do, and the concomitant evo-
lution of international law through new conventions (such as those on registration, 
liability, rescue and return) or through customary international law. 

In short, nothing good can come from diving down the ‘‘rabbit hole’’ of treaty 
(re)making at this stage. In the future, after the U.S. has shown its world leader-
ship by establishing a domestic regulatory approach that encourages private sector 
advancement into space while protecting the core values of the OST, then the U.S. 
will be able to negotiate a future treaty from a position of strength, as by that time 
U.S. entrepreneurs will already have established themselves as the ‘‘first movers’’ 
in a huge new economic arena and U.S. domestic law will have shown itself to work, 
not just for American companies, but also for foreign companies that interact with 
American companies in space, or that choose to launch out of the U.S. to take ad-
vantage of American domestic space law. 
7. Understanding the Depth and Breadth of Current Space Regulation 

At a recent House hearing,3 most of the questions asked of the panelists involved 
issues of space traffic management and orbital debris. It was frustrating that the 
expert panel did not forcefully respond that every scenario raised in questions is al-
ready covered by multiple agencies and multiple sets of regulations. 

1. If one launches a payload into LEO, FAA/AST regulations require full informa-
tion about orbital parameters, and the launching party must demonstrate that 
its orbital choice will not conflict with other users (14 C.F.R. § 415.35), as well 
as demonstrate that it has complied with orbital debris mitigation standards 
for ‘‘safeing’’ upper stages and disposal at payload end of life (14 C.F.R. 
§ 417.129). 

2. The FCC has similar, yet separately enforced, regulations for anyone seeking 
a license to communicate with a vehicle or payload (47 C.F.R. § 25.114(d)(14)).4 
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visit the downlink sites on an annual basis to ensure that they are operated properly. See 
http://www.nesdis.noaa.gov/CRSRA/files/ 
noaa_commercial_remote_sensing_regulatory_affairs_06302015.pdf. This NOAA presentation 
noted that between 1996 and 2010, a total of 26 licenses were issued (less than two per year). 
As of October 1, 2010, there were a total of six (6) remote sensing satellites in orbit. Between 
2010 and 2015, 46 licenses were issued (8 per year). As of June, 2015, 11 applications were in 
process and 22 other entities informed that they were required to apply for licenses. There are 
now over 100 remote sensing satellites on orbit. 

5 The DOD has its own set of regulations for military launches. 

3. NOAA, likewise, has rules for those seeking a license for remote sensing of the 
Earth (15 C.F.R. Part 960, Appendix 1: C). 

4. NASA also has orbital debris and other orbital restrictions (vis-à-vis the ISS) 
that must be satisfied for any NASA-sponsored mission (NASA–STD–8719.14A 
(74 pages), which puts into effect NASA Procedural Requirement 8715.6, and 
includes reference to NASA-Handbook (NASA–HDBK) 8719.14). 

So if a company is using a U.S. commercial vehicle to launch a remote sensing 
satellite that will download data to Earth and is somehow supported by a NASA 
contract, it must demonstrate compliance with the orbital interference and debris 
rules of four separate Federal agencies.5 Worse yet, if any of those agencies deter-
mines that the debris mitigation statement is insufficient, the company would have 
to amend its statement to all four agencies, triggering another round of bureaucratic 
review and (potentially), a near-endless series of reviews and revisions to each of 
its requests for authorization. This back-and-forth will become significantly more 
problematic with higher launch volumes. 

The problem, then, is not a ‘‘regulatory gap’’ for current space activities, but rath-
er a patchwork regulatory system that is complex, non-transparent, and extremely 
expensive to navigate. Before we start overlaying a whole new ‘‘Mission Authoriza-
tion’’ regulatory regime on innovative space activities, we must first streamline the 
existing regime to reduce cost, redundancy, and most of all, opaqueness, where bu-
reaucrats can still pick winners and losers with impunity. Cleaning up a bloated 
regulatory regime will provide far more clarity to the space industry than the estab-
lishment of an entirely new ‘‘black box’’ into which one drops applications, and 
crosses fingers that it won’t be vetoed, without explanation, by one of several unac-
countable agencies. Ideally, Congress should clean up the mess of current Federal 
licensing at the same time that it implements any new regime to address its Article 
VI responsibilities. 
8. The ‘‘Mission Authorization’’ Approach Proposed by the Obama 

Administration is a Continuation of a ‘‘Black Box’’ Policy of the Federal 
Government Picking Winners and Losers 

Is there an optimal domestic regulatory regime for regulating ‘‘innovative space 
activities?’’ If there is, it certainly is not the ‘‘Mission Authorization’’ regime set 
forth in the White House Report under Section 108. Under OSTP’s ‘‘Mission Author-
ization’’ approach, an inter-agency review process would be established for initial 
authorization. As proposed, the process lacks any transparency. There is no require-
ment governing application processing times, no standards against which approval 
or disapproval are measured, no requirement for a full (or written) explanation of 
reasons for denial, and no appeals process. In short, the proposed review process 
looks uncannily like the State Department’s International Traffic in Arms Regula-
tions (ITAR) regime. That process has been abused by different governmental agen-
cies countless times since it was imposed, resulting in the near death of the United 
States satellite building industry. It appears that, under the Administration’s Mis-
sion Authorization proposal, as in the ITAR, powerful governmental players on the 
inter-agency review team would each have an independent veto on an authorization 
request. Most likely, the applicant would never find out who ‘‘blackballed’’ the mis-
sion, or why. 

If a regulatory regime is adopted for mission authorizations that mirrors, or even 
remotely resembles, the ITAR regime, Congress will have failed to execute our Trea-
ty obligations in a way that promotes the ‘‘exploration and use’’ of space—the over-
arching goal of the Treaty (Article II)—and commercial entities will flee the United 
States to jurisdictions that treat their citizens in a fairer manner, just as satellite 
manufacturers fled the U.S. To avoid repeating the mistakes of the ITAR regime, 
Congress must ensure that: 

1) The lead agency in the inter-agency process must have the clout to push back 
against other agencies seeking to thwart private enterprise for their own rea-
sons, which may have little to do with U.S. national interests—and, indeed, 
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6 We believe that any revocation would need to be done at the court level to assure an inde-
pendent review of the revocation process. Allowing an agency to revoke the authorization subject 
to court appeal by the applicant would unfairly place the burden of proceeding and burden of 
proof with the private entity, and not on the government agency, where it belongs. 

may actively frustrate them (such as by strangling American industry). FAA/ 
AST, as currently constituted, clearly lacks such clout. 

2) Clear processing guidelines must keep agencies from blackballing projects on 
a whim. This will take a significant amount of expertise that is lacking even 
within FAA/AST. While that office has engineers capable of analyzing launch 
and reentry risks, it is ill-equipped to analyze, for example, whether Company 
B can mine an asteroid after Company A has already received authorization 
for such activities, or to determine how close Company B can land to Company 
A’s lander on the Moon. In short, ‘‘non-interference’’ analyses will need to be 
conducted, which FAA/ATS does not have the expertise to do. Agencies that do 
have that expertise might have also an interest in conducting similar missions, 
giving them perverse incentives that could call into question the integrity of 
their analyses. 

3) The process must be transparent. Applicants must be able to find out where 
in the process they are, what agencies might have questions about the mission, 
and when a decision will be rendered. 

4) Any denial must come with a fully reasoned decision, so that rejected reg-
istrants know what they must do to amend their registration before resubmit-
ting it. The ability to reject registrations without such explanations will effec-
tively convert a mission registration regime into a mission authorization re-
gime by giving unchecked discretion—veto rights, in fact—to, potentially, each 
of the reviewing agencies. 

5) There must be an appeal process, whereby an applicant can challenge that de-
cision in court. In short, the Administrative Procedures Act must apply to this 
process, rather than the ‘‘black box’’ that characterizes the ITAR process. 

While it is theoretically possible to write legislation that would cover all of these 
‘‘sins,’’ we have no doubt but that bureaucrats, attempting to protect their own 
‘‘turf,’’ could find other ways of denying or slowing down a private sector company’s 
attempt to conduct innovative space activities that might compete with a govern-
ment program that is seeking billions of dollars of the Federal budget. The state-
ment at the Hearing that ‘‘national security interests will always trump commercial 
interests’’ gives us pause as to whether any regime with a ‘‘veto power’’ will actually 
promote commercial innovative uses of space. 
9. A ‘‘Mission Registration’’ Approach Will Spur Investment in the Space 

Economy While Still Allowing the U.S. to Prohibit Activities That 
Violate the OST or Articulated U.S. National Security Interests 

Instead of ‘‘Mission Authorization,’’ we propose a minimal ‘‘Mission Registration’’ 
approach. The essential difference is where the presumption lies. 

We suggest allowing any U.S. entity planning to conduct a mission to register 
with a government entity, and provide full disclosure of the mission scenario. They 
would also have to demonstrate that the mission would not violate any of the OST 
prohibitions outlined above and defined more specifically in the enabling legislation. 
They would also demonstrate that the mission complies with orbital debris and 
space traffic management requirements through either reference to an FAA/AST, 
FCC, NOAA, or NASA authorization/approval, or through a separate demonstration 
if none of those regime apply (which is highly unlikely). 

An interagency review would be conducted under a strict shot-clock of 120 days; 
after that time, the mission would be deemed authorized, unless the lead agency 
issued an appealable order, consistent with the Administrative Procedure Act’s ‘‘ar-
bitrary and capricious’’ standard, clearly identifying the grounds on which the reg-
istration was denied. In other words, self-certification of compliance with the statute 
would provide a presumption of compliance—a kind of safe harbor—but that pre-
sumption could, of course, be rebutted by the agency or any private party (domestic 
or, ideally, foreign as well) seeking to oppose the proposed mission as inconsistent 
with the Treaty. 

A registrant would be under an obligation to keep the registering agency upraised 
of any changes to the mission, and the lead agency could in the future, if it later 
deemed that the mission might violate the OST prohibitions or other U.S. policy 
concerns, seek a court injunction to revoke the registration, with the burden of proof 
or revocation resting with the government agency.6 
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7 A fuller registration of the payload would be made prior to launch consistent with the obliga-
tions of the Registration Convention. 

8 The International Telecommunication Union (ITU) and state regulatory bodies such as the 
FCC have long dealt with attempts to warehouse valuable orbital locations (especially within 
the geostationary orbit), through the filing of ‘‘paper satellite’’ applications—applications to pro-
vide service by entities clearly technically or financially unable to launch a satellite within the 
timeframes specified in those applications. This has led, on the U.S. side, to the implementation 
of very strict construction and launch milestones. 

9 Jim Dunstan is a Senior Adjunct Fellow of TechFreedom and the founder of Mobius Legal 
Group, PLLC where he has spent more than 33 years representing companies in the outer 
space, telecommunications, and high technology sector. He can be reached at jdunstan 
@mobiuslegal.com. 

In order to meet U.S. obligations under OST Article IX not to authorize missions 
that might cause harmful interference to the activities of other ‘‘State Parties’’ or 
that might cause harmful contamination of space or celestial bodies (which, again, 
could be involve harm to future users, who may not yet be present to defend their 
interests in the kind of adversarial process that could work for harmful interference 
claims), we propose that the lead agency issue a Public Notice indicating that the 
application for registration has been filed and general information about mission 
type (e.g., on-orbit satellite servicing, asteroid mining, etc.).7 Another country (but 
not a foreign national) at that point could seek consultation with the United States 
if it believed that a mission might violate Article IX. The statute should be written 
such that other countries could not abuse the consultation process by objecting to 
each registration as a way of either slowing down U.S. interests, or gaining valuable 
proprietary information concerning the nature of the mission, or the technology in-
volved. 

The practical problem with the U.S. taking the ‘‘high road’’ of notifying the world 
community in advance of planned missions, however, is that it might prompt other 
nations to create ‘‘paper missions’’ 8 to stake out coveted locations in the solar sys-
tem. A country, for example, could authorize a mission to land near Shackleton cra-
ter on the Moon and then claim a large non-interference zone around the landing 
site that would effectively preclude other operations nearby. Such a claim would 
likely violate Article II’s prohibition on territorial appropriation, both because it is 
not based on actual, ongoing use, but future, hypothetical use. Nonetheless, to avoid 
tying up American companies in dilatory international consultations under Article 
VI, any ‘‘prior notice’’ regime should come with strict milestones to demonstrate to 
the international community that such authorizations are legitimate. In that way, 
the United States can demand similar regimes from foreign governments in order 
to acknowledge any Article IX non-interference rights of their citizens. Again, this 
kind of coordination should be central to the concept of reciprocal, interlocking legis-
lation proposed above in the model of the Deep Seabed Hard Mineral Resources Act. 

A private party would be left with the ability to seek an injunction against an-
other party it believed might cause harmful interference to its activities using tradi-
tional common law tort theories. As much as any particular private U.S. company 
might like to have the weight of the U.S. Government behind it to enforce its rights 
to a particular mission, such a heavy-handed approach (empowering the government 
to pick winners and losers) would be costly for the government to engage in, and 
simply not necessary given the well-established field of tort law. At most, Congress 
could consider requiring arbitration or other alternative dispute resolution platform 
in the statute for all cases arising under a Mission Registration regime. Ideally, the 
same common law developed between U.S. parties should be applicable in disputes 
between U.S. and foreign parties. For the concept of interlocking, reciprocal domes-
tic legislation to work, the U.S. common law must be firmly grounded in Article IX’s 
prohibition against harmful interference, while also taking care not to violate Article 
II’s prohibition on territorial appropriation. 

This is, of course, only the beginning of the issues that will ultimately need to 
addressed to ensure that American law provides a sound foundation for American 
activities in space of all kind: governmental, business and scientific/not-for-profit. 
Congress will also have to address difficult questions, especially around harmful 
contamination and spectrum usage. But not all these issues need to be addressed 
now, at this hearing, or in legislation that Congress might pass this year. 

We look forward to assisting explore these additional questions in the future, and 
look forward to being of assistance to your committee in any way we can. 

Respectfully, 

James E. Dunstan, Senior Adjunct Fellow, TechFreedom 9 
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10 Berin Szóka is President of TechFreedom, a nonprofit, nonpartisan technology policy think 
tank. He can be reached at bszoka@techfreedom.org. 

Berin Szóka, President, TechFreedom 10 

Senator CRUZ. Thank you, Mr. Dunstan. 
Ms. Montgomery. 

STATEMENT OF LAURA MONTGOMERY, ATTORNEY AND 
PROPRIETOR, GROUND BASED SPACE MATTERS, LLC 

Ms. MONTGOMERY. Thank you. Chairman Cruz, Ranking Member 
Markey, and members of the Subcommittee, thank you for inviting 
me to address the role the Outer Space Treaty may play in the reg-
ulatory responsibilities of the United States. 

This country has the opportunity to interpret the Treaty in two 
ways: as conducive to private activity, or so that it creates barriers. 
A close reading of the text shows that the Treaty actually allows 
a lighter regulatory hand than many claim, both in terms of the 
authorization and supervision provisions of Article VI and the 
harmful contamination provisions of Article IX. If the United 
States pursues an interpretation that closely aligns with the text, 
there may be no need to seek changes. 

I respectfully recommend that the United States understand that 
it need not regulate new commercial space activities, such as lunar 
habitats, mining, or lunar beer brewing, for the wrong reason, 
namely, the belief that Article VI makes the United States regulate 
either any particular activity or all activities of United States citi-
zens in outer space. A misunderstanding of the treaty looms as pos-
sible regulatory drag, because many, including agencies in the Ex-
ecutive Branch, claim Article VI prohibits operations in outer space 
unless the government authorizes and supervises those activities. 

The U.S. Government should not interpret this as forbidding un-
authorized private space activity for three reasons. First, the Trea-
ty does not forbid private operators from operating in outer space. 
Second, it does not say that either all or any particular activity 
must be authorized, leaving decisions regarding what activities re-
quire regulation to the member states. If Article VI truly meant 
that all activities had to be overseen, where would oversight stop? 
Life is full of activities, from brushing one’s teeth to playing a mu-
sical instrument, which take place now with neither Federal au-
thorization nor Federal supervision. Just because those activities 
take place in outer space does not have to mean that they should 
suddenly require oversight. 

And, finally, Article VI is not, under U.S. law, self-executing, 
which means that it does not create an obligation or a prohibition 
on the private sector unless and until Congress says it does. So 
concerns over regulatory risks are artificial and may be set aside. 
Because Article VI is not self-executing, it is not enforceable Fed-
eral law until Congress acts. 

Just as the Supreme Court said in Medellin v. Texas, when the 
court did not let the President enforce a ruling of the International 
Court of Justice against the states because Congress had yet to act, 
Article VI’s call for oversight requires legislation with all its at-
tendant policy choices. Accordingly, regulatory agencies should not 
attempt to enforce this treaty provision by either denying licenses 
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1 Bentley Coffey, Patrick McLaughlin, and Pietro Peretto, ‘‘The Cumulative Cost of Regula-
tions’’ (Mercatus Working Paper, Mercatus Center at George Mason University, Arlington, VA, 
2016). 

or payload authorizations or by attempting to regulate that which 
they have no jurisdiction over. Nor should Congress pass a law so 
broadly worded as to encompass all activities that could take place 
in outer space. The Supreme Court, in criminal and First Amend-
ment cases, says that laws should be drafted so that persons of or-
dinary intelligence can tell what is forbidden and what is required, 
and that would be a good model to follow here if Congress takes 
that path. 

Article IX of the Treaty offers another source of concern, but it 
doesn’t have to. Article IX provides that states’ parties to the treaty 
shall avoid harmful contamination of outer space and adverse 
changes in the environment of Earth. This provision does not, in 
other words, apply to private actors. The United States is thus not 
legally obligated to impose this requirement on the private sector. 

Even if Congress were to decide that private activity had pro-
gressed to the point where harmful contamination had become a 
concern, Congress would have policy decisions to make, including 
whether current government guidelines should stand in the way of 
human settlement in outer space and on the Moon and other plan-
ets. Because the harmful contamination provision is neither appli-
cable nor self-executing, regulatory agencies should not attempt to 
enforce it until and unless Congress directs them to do so. 

In order to put to bed the regulatory uncertainty arising out of 
any misunderstandings of the treaty, Congress could take a num-
ber of approaches. The most certain and long-lasting, however, and 
the one that would reduce the opportunities for confusion, mis-
understanding, and regulatory overreach would be for Congress to 
prohibit any regulatory agency from denying a U.S. entity the abil-
ity to operate on the basis of inapplicable or non-self-executing pro-
visions of the Outer Space Treaty, including Articles VI and IX. 

Thank you for the opportunity to testify today. 
[The prepared statement of Ms. Montgomery follows:] 

PREPARED STATEMENT OF LAURA MONTGOMERY, GROUND BASED SPACE MATTERS 

Chairman Cruz, Ranking Member Markey, Chairman Thune, Ranking Member 
Nelson, and Members of the Subcommittee, thank you for inviting me to participate 
in this important discussion and to address the role the Outer Space Treaty should 
play in the regulatory responsibilities of the United States. This country has the op-
portunity to interpret the Outer Space Treaty in two ways: as conducive to private 
activity or so that it creates barriers. A close reading of the text shows that the trea-
ty actually allows a lighter regulatory hand than many claim, both in terms of the 
authorization and supervision requirements of Article VI and in terms of the harm-
ful contamination provisions of Article IX. 

As someone who hopes to see people beyond Low Earth Orbit again in my life-
time, and who hopes to see commercial space operations other than launches, reen-
tries, and communications satellites, I respectfully recommend that the United 
States not regulate new, commercial space activities such as lunar habitats, mining, 
satellite servicing, or lunar beer brewing for the wrong reason: the belief that Arti-
cle VI makes the United States regulate either any particular activity or all activi-
ties of U.S. citizens in outer space. Regulations already cost American industry, the 
economy, and the ultimate consumer upwards of four trillion dollars, according to 
recent research from the Mercatus Center,1 so we should think carefully before cre-
ating more drag on the space sector. 

A misunderstanding of the Outer Space Treaty looms as possible regulatory drag 
because many, including agencies in the Executive Branch, claim Article VI of the 
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treaty prohibits operations in outer space unless the government authorizes and su-
pervises—which I’ll refer to as ‘‘oversees’’ or ‘‘regulates’’—those activities. Although 
Article VI states that ‘‘[t]he activities of non-governmental entities in outer space, 
including the moon and other celestial bodies, shall require authorization and con-
tinuing supervision by the appropriate State Party to the Treaty,’’ the U.S. Govern-
ment should not interpret this as forbidding unauthorized, private space activity for 
three reasons. The treaty does not forbid private operators from operating in outer 
space. It does not say that either all or any particular activity must be authorized, 
leaving decisions regarding what activities require regulation to the member states. 
And, finally, Article VI is not, under U.S. law, self-executing, which means that it 
does not create an obligation or a prohibition on the private sector unless Congress 
says it does. 

I will also address Article IX of the Outer Space Treaty and its admonition that 
States Parties to the treaty avoid harmful contamination of outer space and adverse 
changes in the environment of Earth. This provision does not, on its face, apply to 
private actors. It is thus not an obligation on the United States to impose this re-
quirement on the private sector. Even if Congress were to decide that private activ-
ity has progressed to the point where contamination has become a concern, Con-
gress would have a number of policy decisions to make, including whether current 
views on harmful contamination, which might keep space a scientific preserve, 
should stand in the way of human activity in outer space. Because the harmful con-
tamination provision is neither applicable nor self-executing, the regulatory agencies 
should not attempt to enforce it until and unless Congress directs them to do so leg-
islatively. 

In order to put to bed the regulatory uncertainty arising out of any misunder-
standings, Congress could take a number of different approaches. The most certain 
and long-lasting approach, however, and the one that would reduce the opportuni-
ties for confusion, misunderstanding, and regulatory overreach, would be for Con-
gress to prohibit any regulatory agency from denying a U.S. entity the ability to op-
erate in outer space on the basis of inapplicable or non-self-executing provisions of 
the Outer Space Treaty, including Articles VI and IX. 
I. The Treaty Does Not Forbid Private Space Activity, but Leaves it to Each 

Country to Decide What Activities to Regulate and How to Regulate 
Them 

Article VI of the Outer Space Treaty states: 
States Parties to the Treaty shall bear international responsibility for national 
activities in outer space, including the moon and other celestial bodies, whether 
such activities are carried on by governmental agencies or by non-governmental 
entities, and for assuring that national activities are carried out in conformity 
with the provisions set forth in the present Treaty. The activities of non-govern-
mental 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. 

The United States itself is in compliance with Article VI because the treaty leaves 
the decisions about how to comply with its rather ambiguous terms to each country. 
By its own terms, Article VI legally does not and cannot prohibit space operations 
by the commercial sector. Instead Article VI leaves it to each country to decide 
which particular activities require regulation, how that regulation will be carried 
out, and with how much supervision. Accordingly, if Congress hasn’t said that a cer-
tain activity, such as lunar harp playing, requires authorization and continuing su-
pervision then lunar harp playing does not. 

Article VI contains three relevant ambiguous terms that the drafters have left to 
the different countries to define as they see fit. The terms are ‘‘authorization,’’ ‘‘con-
tinuing supervision,’’ and ‘‘activities.’’ 
A. Authorization 

Article VI says that a country must authorize its nationals’ activities. Each coun-
try has its own processes and terminology for how it authorizes something. The 
United States alone authorizes regulated activities by certificate, certification, ap-
proval, license, registration, waiver, or exemption. In the United States, Congress 
determines the nature of the authorization. 
B. Continuing supervision 

The signatories to the treaty are supposed to require continuing supervision of 
their nationals. ‘‘Continuing supervision’’ is a matter of frequency. Some agencies 
conduct annual inspections. Others oversee regulated activities on a daily basis. 
Some only show up after an accident. The frequency may not be the same, but the 
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supervision may still be called continuous. The nature of the supervision may differ 
from country to country but all, regardless of frequency, could comply with Article 
VI’s call for continuing supervision. 
C. Activities 

Finally, and most importantly, the treaty leaves it to each country to decide what 
activities require supervision and authorization. The treaty does not say all activi-
ties require oversight. It does not say which particular activity requires oversight. 
Rather, it leaves to each country’s policy makers the decision as to where to draw 
the line. And draw lines they must, so as not to waste resources, unduly burden 
the industry, or cause confusion. For the United States, the entity that makes those 
determinations is the U.S. Congress, and the regulatory agencies should wait for 
Congress to act. 

Article VI is structured so that a country need not expend resources regulating 
frivolous, mundane, or non-hazardous activities. Each country may itself decide 
what activities require authorization and supervision. Thus, if our decision makers 
haven’t decided that a particular activity needs authorization, that activity does not. 
If Article VI truly meant that all activities had to be overseen, where would over-
sight stop? Life is full of activities, from brushing one’s teeth to playing a musical 
instrument, which take place now without either Federal authorization or con-
tinuing Federal supervision. Just because those activities take place in outer space 
does not mean they should suddenly require oversight. 

As a matter of past practice, Congress has always identified what activity it want-
ed regulated, and it has done so with the proper level of specificity that due process 
considerations of notice and transparency require. Congress required the Federal 
Communications Commission to license satellite transmissions. It required the De-
partment of Transportation (DOT) to license the launch of launch vehicles. Later, 
it required DOT and the Federal Aviation Administration (FAA) to license the re-
entry of reentry vehicles as well. Congress also mandated that the seemingly benign 
activity of taking pictures of Earth—‘‘remote sensing’’—requires regulation, too. The 
point is, each time Congress determined that something required oversight, whether 
for reasons of safety, national security, or interference, it identified the activity in 
question, and it did so with sufficient clarity that persons of ordinary intelligence 
could tell what was forbidden and what was required. 

As a matter of policy, Congress may determine that there are good reasons to ex-
pend government resources and taxpayer dollars on a particular activity. Hypo-
thetically, Congress could say that robotic mining of rocks in space really far away 
does not require regulation because no one lives on that rock, it has no visitors, and 
no one will get hurt by it. Or, it could say that bringing all those platinum group 
minerals back to Earth at once will wreak havoc on the economy and then set up 
an agency to oversee pricing. Even if Congress ignored asteroid mining, it might for-
bid the reentry of anything large enough to make a crater the size of the Yucatan. 
There are a number of considerations that may lead to legislation and regulatory 
oversight. But they are not in Article VI. 

Just as there are serious activities that someone may say require oversight, there 
are a host of other activities that don’t. One hears no lamentations over the lack 
of authorization of space tourists. Yet space tourists exist now. Lunar habitats and 
space mining do not. 

In short, Article VI leaves at least three decisions to each country that signed the 
Outer Space Treaty: What form should an authorization to take? How frequent must 
the continuing supervision be? And, what activities require any authorization at all? 
If Congress doesn’t think playing the harp in space requires authorization, then it 
doesn’t, the U.S. is still in compliance with Article VI, and the Executive Branch 
should not attempt to stop the ‘‘unauthorized’’ harpist. 
II. Article VI is not Self-Executing 

If a treaty promises, implicitly or explicitly, that the signatories shall enact legis-
lation to implement the treaty, it necessarily requires additional action by another 
branch of the government than the Executive. In the United States, that other 
branch is the U.S. Congress, and Article VI’s call for supervision and authorization 
requires the kind of policy decisions that are made by our Congress. 

As the Supreme Court noted in Medellin v Texas in 2008, ‘‘not all international 
law obligations automatically constitute binding Federal law enforceable in United 
States courts.’’ As far back as the early 19th century, in a case called Neilson v. 
Foster in which the Court considered a treaty with language similar to that used 
in Article VI, the Supreme Court said that Congress had to first enact legislation 
before it could enforce the treaty because the text of the treaty required additional 
legislative action. With its space legislation, Congress has acted consistently with 
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the Supreme Court’s holdings. When Congress decides that an activity requires reg-
ulation, it will pass a law, and has done so for launch, reentry, remote sensing from 
space, and satellite communications. 

Because Article VI is not self-executing and thus not enforceable Federal law, 
until Congress acts, regulatory agencies should not treat Article VI as a barrier that 
applies to commercial actors or claim that it prohibits all or any particular private 
activity. Indeed, given the close textual analysis that the Supreme Court typically 
applies to treaties, Article VI’s potential obligation on the government does not, even 
on its own terms, constitute a prohibition on the private sector. 
III. Paths Forward 

Purely as a legal matter, Article VI should not create a barrier to private activity. 
However, should there be concerns that this view is not shared by agencies of the 
Executive Branch, Congress has legislative options at its disposal. 
A. Legislation Could Clarify that the Executive Branch May Not Prohibit a U.S. 

National from Conducting an Activity in Space Unless Congress Requires that 
Activity’s Authorization and Continuing Supervision 

Legislation could clarify that regulatory agencies may not prohibit a U.S. national 
from conducting an activity in space unless Congress required Federal oversight. 
This would not be legally necessary, strictly speaking, because this proposal merely 
reflects current law. However, since the issue of what Article VI means has created 
legal and regulatory uncertainty, Congress could lay that uncertainty to rest with 
a directive to regulatory agencies to abstain from using the lack of Federal oversight 
of a particular activity as a reason to deny a payload review, a launch or reentry 
license, or authorization for satellite transmissions or remote sensing. 

There are clear advantages to this path. It would, of course, create certainty, 
which is helpful to industry’s quest for innovation and investment. It would be long- 
lasting. Most importantly, this path would ensure that before Congress required 
Federal oversight of another activity in space, it would first determine whether a 
real need existed for that oversight. 
B. Let us Not Regulate Everyone for Everything Everywhere in Space 

Congress should not require the authorization and supervision of ‘‘all’’ private ac-
tivities in outer space by private U.S. nationals. The Supreme Court, in criminal 
and First Amendment cases, has stated that laws should be drafted so that persons 
of ordinary intelligence can tell what is forbidden and what is required. Should Con-
gress decide to require regulation, it should avoid the proposals that would require 
Federal oversight of ‘‘all space activities.’’ Language like that could entrap people 
engaged in perfectly benign activities. They might reasonably believe that some-
thing they do all the time on Earth was not a ‘‘space activity’’ or ‘‘operation of a 
space object’’ subject to regulation. What is forbidden or required should be clear 
and the government must provide adequate notice of what has to be authorized. 

Many activities in space shouldn’t require regulation, just as many activities we 
engage in on the ground don’t. Just as there are hazardous activities that may re-
quire oversight, there are a host of other activities that don’t. People will engage 
in activities that might endanger themselves, their customers, or their neighbors, 
but they will also perform more ordinary acts. A musician may decide to play the 
harp on the Moon. The Internet tells us that a student group plans a little lunar 
brewing of beer in the interests of science. Rather than enacting overly broad legis-
lation that transfers all of its legislative powers to a regulatory agency, Congress 
could take the more measured and transparent approach of deciding which activities 
require oversight while acknowledging that not all of them do. 

Indeed, without the clarity of identifying the activities that require oversight, 
such a transfer of legislative power would only prolong any regulatory uncertainty 
as industry faced the possibility of having to obtain permission for every little activ-
ity proposed. The impact of regulation on the private sector is real. 

Typically, if an agency receives a very broad grant of authority the agency will 
eventually construe that authority to its maximum limits. Were Congress to require 
authorization and supervision of all activities by U.S. entities in outer space, the 
incentives on and responsibilities of regulators—such as making sure they don’t 
miss anything, making sure they don’t allow something dangerous to happen, and 
making sure they know what’s going on—mean that the agencies will attempt to 
oversee more than just those activities that are hazardous to others or pose national 
security concerns. After all, an agency can’t figure out if these threats exist unless 
it finds out all—from the trivial to the hazardous—that an operator plans. Inquiries 
will be made. 

The regulatory process balances a host of competing interests, including trans-
parency, fairness, legal sufficiency, and safety. Unfortunately, these necessary con-
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2 The FAA could change its regulations so that it only consulted on isolated questions rather 
than for each payload given how 51 U.S.C. § 50918 phrases the requirement. 

siderations sacrifice efficiency and flexibility. As a society, we consider that sacrifice 
worth it when an activity jeopardizes other people. When an activity doesn’t, we 
must ask if the constraints serve a useful purpose. If Congress were to decide, as 
it has in the past with respect to launch, reentry, remote sensing, and satellite com-
munications, that another space activity required regulation, it should identify that 
activity specifically. Space bakeries, on account of the threats posed by their ovens, 
might require governmental oversight if there were other people nearby. Robotic 
mining of asteroids millions of miles from human habitation might not. Congress 
should not, however, interpret Article VI to require the regulation of everything. 
C. The FAA’s Payload Review: Opportunity or Threat? 

Does the FAA’s statutory payload review authority allow the FAA to provide a 
positive payload determination to an entity not otherwise supervised by the Federal 
Government? Yes, it does. This answer may not, however, be consistent with the 
view of everyone in the Executive Branch because of Article VI’s call for authoriza-
tion and supervision. 

When conducting a payload review, the FAA must do so consistent with public 
health and safety, safety of property, national security, and foreign policy interests. 
Thus we see that the FAA’s foreign policy authority allows the FAA to make its own 
determinations on foreign policy. Its governing statute, the Commercial Space 
Launch Act, requires the FAA to consult with the State Department on a matter 
affecting foreign policy. The FAA has implemented this requirement 2 in its regula-
tions to state that it consults with the Department of State on foreign policy issues 
for its payload reviews. 

Under the better and more legally sound interpretation of its authority, the FAA 
could use its foreign policy powers to encourage, facilitate and promote the space 
industry. For example, were a prospective lunar harpist to seek a payload deter-
mination from the FAA, the FAA would engage in its normal practice of inter-agen-
cy consultation. The U.S. Department of State might raise concerns with respect to 
the fact that Congress has not passed legislation to regulate harp playing despite 
Article VI’s proviso that all States Parties to the treaty authorize and continuously 
supervise the acts of their nationals in outer space. With its own foreign policy au-
thority, independent of that of the State Department, the FAA could determine that 
because Article VI is not self-executing, until Congress acts, the U.S. has not deter-
mined that playing the harp constitutes the type of activity requiring oversight 
under the treaty. Having satisfied its consultation obligations, the FAA could then 
issue a favorable payload determination. 

Conversely, relying on its foreign policy authority, the FAA could worry that other 
countries might raise issues about Article VI oversight of a lunar harpist and con-
template denying the harpist’s requested payload determination. Such a determina-
tion would, as noted, run afoul of the fact that Congress has not determined that 
lunar harp playing is the kind of activity that requires Federal oversight. The FAA 
must make any policy determinations in accordance with U.S. law, and a non-self- 
executing treaty is not, as noted by the Supreme Court’s Medellin opinion, binding 
Federal law. To treat it as such would raise the question of whether the FAA was 
usurping Congress’s legislative role. 

Lunar harp playing is a vaguely ludicrous example of an activity that could take 
place extraterrestrially, but it makes the point that the Outer Space Treaty left the 
determinations of what requires authorization and continuing supervision to each 
signatory nation. If Congress hasn’t decided that lunar harpists or miners require 
oversight for their respective activities, they don’t and the regulatory agencies 
should not attempt to stop these activities. The treaty does not say which activities 
must be regulated, and in the United States that determination lies with Congress. 
For the FAA to say that it had the ability to make such determinations about a non- 
self-executing treaty would be to say that it, rather than the legislative branch, 
could make the legislative determination. 

Accordingly, because of the FAA’s foreign policy authority muddying the waters 
over the FAA’s responsibilities, the FAA’s payload review creates regulatory uncer-
tainty for industry, and likely merits closer Congressional scrutiny and possible re-
vision. 
D. Most Provisions of the Outer Space Treaty only Apply to Governmental Activity 

in Space 
The bulk of the Outer Space Treaty’s requirements apply to ‘‘States Parties,’’ and 

the United States should not interpret those provisions as applying to private ac-
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3 Office of Planetary Protection, https://planetaryprotection.nasa.gov/overview (last checked 
May 18, 2017). 

tors. For example, Article IV says that ‘‘States Parties to the Treaty undertake not 
to place in orbit around the Earth any objects carrying nuclear weapons or any 
other kinds of weapons of mass destruction, . . .’’ If Congress wanted to make sure 
that this prohibition applied to private parties, Congress might consider imple-
menting legislation. 

Another provision that calls out for Congressional clarification—as well as a mul-
titude of policy determinations—is whether the harmful contaminations provisions 
(often referred to as the ‘‘planetary protection’’ provisions) of Article IX apply to 
commercial operations. Article IX states, in relevant part, that: 

States Parties to the Treaty shall pursue studies of outer space, including the 
Moon and other celestial bodies, and conduct exploration of them so as to avoid 
their harmful contamination and also adverse changes in the environment of the 
Earth resulting from the introduction of extraterrestrial matter and, where nec-
essary, shall adopt appropriate measures for this purpose. 

Some, including regulatory agencies, claim that Article VI’s provision that States 
Parties to the treaty assure ‘‘that national activities are carried out in conformity 
with the provisions set forth in the present Treaty’’ means that commercial actors 
must abide today, even absent legislation, by each provision in the treaty, even the 
provisions that only apply to governments. 

The first reason to question the applicability of the ‘‘planetary protection’’ provi-
sion is that the treaty itself limits this requirement, like many others, to ‘‘States 
Parties.’’ States Parties are governments. When the drafters of the treaty intended 
a particular provision to apply to non-governmental entities they said so. For exam-
ple, Article IX contains another provision that does apply to non-governmental enti-
ties, namely, the requirement for a State Party to consult if it ‘‘or its nationals’’ 
might interfere with others in outer space. 

Secondly, even if it applied, Article IX’s planetary protection provision is not self- 
executing. It requires the legislative branch to make numerous policy judgments, 
such as whether the goals of space science or space settlement should preempt one 
another or may be pursued together. According to NASA’s website,3 ‘‘planetary pro-
tection’’ is the term ‘‘given to the practice of protecting solar system bodies (i.e., 
planets, moons, comets, and asteroids) from contamination by Earth life, and pro-
tecting Earth from possible life forms that may be returned from other solar system 
bodies.’’ NASA is being a good steward with this approach, but the approach is not 
conducive to human settlement. If Congress were to legislate regarding Article IX’s 
goal of avoiding harmful contamination, Congress should make it clear that human 
beings are not a contaminant. If Congress settled that question, anything with 
equivalent or less biological baggage than a human being should not be required to 
undergo the expensive sterilization protocols now employed for government mis-
sions. 

We must keep in mind, however, that the United States did not agree to apply 
the harmful contamination provision to commercial operators. Accordingly, until 
Congress acts, we may hope that the new administration will not attempt to treat 
the harmful contamination provision as binding Federal law for commercial opera-
tors. Just as in Medellin where a President could not unilaterally impose a treaty 
obligation on the states, regulatory agencies should not attempt to impose treaty ob-
ligations on the private sector without Congressional action. The United States 
could also take this opportunity to clarify its own interpretation of this provision 
as applying only to governmental operations in space, not to the operations of pri-
vate actors. 
Conclusion 

In closing, I wish to say that Congress, in deciding whether to regulate a par-
ticular activity in space, should follow its usual decision-making process for deciding 
whether an activity requires regulation. Can the activity hurt other people? Could 
it have health effects? Are there national security concerns? Are there other, less 
burdensome solutions than Federal regulation? Is it too soon to regulate? Congress 
has placed a moratorium on the regulation of human space flight for safety pur-
poses. Does the same logic apply to lunar harpists? To lunar miners? 

What the United States does not need to do is to regulate purely for the sake of 
regulation, which is what the misunderstandings over the role of Article VI in U.S. 
law may lead to. Nor, unless Congress sees domestic policy reasons for doing so, 
does the United States have an international obligation to impose the harmful con-
tamination provisions on the private sector. 
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Thank you for the opportunity to testify before you today. I look forward to work-
ing with you on these issues in the future. 

Senator CRUZ. Thank you, Ms. Montgomery. 
Mr. Schaefer. 

STATEMENT OF MATTHEW P. SCHAEFER, 
VERONICA A. HAGGART & CHARLES R. WORK PROFESSOR 
OF INTERNATIONAL TRADE LAW; CO-DIRECTOR—SPACE, 

CYBER AND TELECOMMUNICATIONS LAW PROGRAM, 
UNIVERSITY OF NEBRASKA COLLEGE OF LAW; AND CO-CHAIR, 

AMERICAN BRANCH OF INTERNATIONAL LAW ASSOC. 
SPACE LAW COMMITTEE 

Mr. SCHAEFER. Chairman Cruz, Ranking Member Markey, mem-
bers of the Subcommittee, it’s an honor and pleasure to be here 
today for this very timely hearing. 

It is timely because of the Outer Space Treaty’s (OST) 50th anni-
versary, all the innovative and important new space activities of 
U.S. businesses—many of whose representatives are actually in the 
audience today—and given the fact the U.S. has a current author-
ization gap for new space activities, things like asteroid mining, 
lunar landers, on-orbit satellite servicing, lunar research facilities 
and laboratories. This authorization gap creates a problem in two 
ways. First, it creates uncertainty for industry. That doesn’t help 
investment. That doesn’t help business cases. Second, as activities 
go forward, it may create compliance problems with U.S. inter-
national obligations, which also can create problems, as I’ll elabo-
rate on a bit further. 

The U.S. has agreed to a set of treaty interpretation rules inter-
nationally that are expressed in the Vienna Convention on the Law 
of Treaties. The primary rule in that document is that we interpret 
treaties according to the ordinary meaning of the terms of the trea-
ty in their context and in light of object and purpose. It’s very clear 
that Article VI of the OST calls on the U.S. and other parties to 
the OST to authorize and supervise commercial space activities in 
order to assure their compliance with the OST. It further makes 
parties internationally responsible for non-governmental activities 
in outer space. This Article VI obligation seems to strike fear into 
some people, and it shouldn’t. 

OST obligations are very minimally burdensome and quite flexi-
ble in how they can be interpreted. It’s a basic set of principles, a 
few minimally burdensome rules, which, by the way, help advan-
tage U.S. companies as well. If we don’t respect our obligations 
under Article VI of the OST to create an authorization and super-
vision regime, we’re going to face consequences. Our industry will 
face consequences. Foreign retaliation is possible and a lot of space 
businesses are global in nature. They depend on global partners, 
customers, and investors to make out their business case. When 
the U.S. Government doesn’t respect its international treaty obliga-
tions, foreign governments can retaliate; take away markets, take 
away customers; take away foreign partners—and foreign investors 
can shy away. 

Second, when a U.S. company is a first mover up in outer space, 
other countries will not respect these basic, minimal norms when 
it comes to how they will interact with that first moving U.S. com-
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pany. Both of those impacts of treaty non-compliance would create 
uncertainty for U.S. space companies. 

On the self-executing nature of the OST, we could debate that 
endlessly. The U.S. Senate has done an excellent job since the U.S. 
Supreme Court’s 2008 Medellin case, making very clear which arti-
cles of treaties are self-executing and non-self-executing. For older 
treaties, we’re trying to glean U.S. political branch intent on the 
issue of self-execution from treaty text and less explicit domestic 
materials. 

But the important point is even if the OST Article VI is non-self- 
executing, the international obligation remains. If we do not com-
ply with it, we will face the consequences I just laid out. Further, 
the Congress has directed, when it comes to launch licenses and 
payload reviews, the Department of Transportation to take into ac-
count our international obligations. 

What is creating the authorization gap is not a failure of Con-
gress to direct the Administration to comply with our international 
obligations. Rather, what creates the regulatory gap is the legisla-
tive history to the 1998 amendments to the Commercial Space 
Launch Act that indicate that Congress was not intending to grant 
on-orbit authority to the Executive Branch. 

The U.S. Congress did an excellent job in the Space Resource Ex-
ploration and Utilization Act of 2015 by highlighting our inter-
national obligations when they laid out that there can be property 
rights in extracted resources, a long-standing U.S. interpretation of 
the OST. That continuity internationally creates certainty inter-
nationally and also helped the U.S. lessen vocal international oppo-
sition to the law. That’s the page out of the playbook that should 
be adopted when we establish an on-orbit authorization regime. 

In short, there’s no need to terminate the OST. There’s no need 
to amend it. There’s no reason to stray from our agreed-upon treaty 
interpretation rules. There’s no reason to ignore the plain meaning 
of Article VI, and there’s certainly not a need to pay attention to 
certain OST obligations and reject others. We can have an OST- 
compliant regime that meets the spirit of permissionless innova-
tion, something that led to the growth and success of the Internet 
economy, and I’d be happy to share further ideas on that in the 
question and answer session. 

Thank you very much. 
[The prepared statement of Mr. Schaefer follows:] 

PREPARED STATEMENT OF MATTHEW P. SCHAEFER, VERONICA A. HAGGART & 
CHARLES R. WORK PROFESSOR OF INTERNATIONAL TRADE LAW; CO-DIRECTOR— 
SPACE, CYBER AND TELECOMMUNICATIONS LAW PROGRAM, UNIVERSITY OF 
NEBRASKA COLLEGE OF LAW; AND CO-CHAIR, AMERICAN BRANCH OF INTER-
NATIONAL LAW ASSOC. SPACE LAW COMMITTEE 

Mr. Chairman and Members of the Subcommittee, it is an honor and a pleasure 
to be here today to share my views on today’s hearing topic: ‘‘Reopening the Amer-
ican Frontier: Exploring How the Outer Space Treaty Will Impact American Com-
merce and Settlement in Space.’’ 

This hearing is especially timely. The Outer Space Treaty (OST), or more formally 
the Treaty on Principles Governing the Activities of States in the Exploration and 
Use of Outer Space, including the Moon and Other Celestial Bodies, is celebrating 
its 50th Anniversary this year. Commercial space business plans and activities are 
increasing rapidly, including plans for new on-orbit activities going beyond tradi-
tional remote sensing and communications satellites, such as asteroid mining, lunar 
or on-orbit research facilities and hotels, and on-orbit satellite servicing. And, at the 
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1 See ADAM THIERER, PERMISSIONLESS INNOVATION: THE CONTINUING CASE FOR 
COMPREHENSIVE TECHNOLOGICAL FREEDOM (2016). 

2 In accord with Statement of Dennis J. Burnett, Hearing of House Science Committee Space 
Subcommittee, March 8, 2017, pp. 8–9. 

same time, the U.S. Government currently suffers from an on-orbit authorization 
gap for new activities that go beyond remote sensing and communications—two ac-
tivities with current licensing regimes administered by NOAA and the FCC, respec-
tively. The authorization gap for new on-orbit activities creates uncertainty for U.S. 
commercial space businesses and investors, and as activities proceed, may also cre-
ate compliance problems with U.S. international obligations under the OST. The Ex-
ecutive Branch was able to handle the Moon Express situation under existing au-
thorities given the limited nature of its activities, but authorization of more elabo-
rate activities is likely to require new authorities. In any event, it is in the U.S. 
national interest and the interest of the U.S. commercial space industry to have a 
certain and predictable process for authorization established that complies with U.S. 
international obligations. 

The U.S. commercial space industry can flourish under the existing OST. Indeed, 
the U.S. can establish a licensing or authorization regime for new on-orbit space ac-
tivities that complies with the OST and still meets the spirit of permissionless inno-
vation, a concept many credit with the growth and success of the Internet economy. 
I refer the committee to my article The Contours of Permissionless Innovation in the 
Outer Space Domain forthcoming in Vol. 39 of the University of Pennsylvania Jour-
nal of International Law (Fall 2017) for a detailed examination of these issues. The 
article is available publicly now on the Social Science Research Network (SSRN) at 
http://ssrn.com/abstract=2942526. Today, I wish to highlight important findings 
from that article but also push further into some of the international and domestic 
dynamics involved in the today’s hearing topic. 

Permissionless innovation is rarely, if ever, pure in the sense of the complete ab-
sence of government regulation altogether. Instead, the core of a permissionless in-
novation framework is a default presumption in favor of permission with limited 
constraints.1 The OST has very minimal constraints on private space activities—and 
those minimal constraints can actually help protect U.S. commercial industry from 
harmful actions of other nations and actors. In short, there is a basic compatibility 
between a flourishing and competitive commercial space industry here in the United 
States and U.S. compliance with our obligations in the OST. 

There is no need for the United States to withdraw from or even seek amendment 
to the OST. There is no need for the United States to abandon long-established and 
long-agreed upon treaty interpretation rules when interpreting the OST. There is 
no need to ignore the plain language of Art. VI of the OST—a provision that re-
quires ‘‘authorization’’ and ‘‘supervision’’ of the activities of a country’s commercial 
space actors in order to ‘‘assure’’ their conformity with the provisions of the OST. 
There is no need to only pay attention to certain OST obligations and ignore others. 
Undertaking any of the above listed actions will actually undermine U.S. commer-
cial space industry prospects. 

The U.S. commercial space industry—including segments involved in new on-orbit 
activities—relies on global markets for their business case. Partners, investors and 
customers from abroad are often necessary to the business case. 

If the United States does not take the minimal steps necessary to comply with 
OST Art. VI, U.S. companies engaged in these activities may face foreign retaliation 
in the form of denying access to customers or partners, and investors from abroad 
may shy away as well. The United States will also not be able to credibly insist that 
foreign governments when conducting their space activities not harmfully interfere 
with U.S. commercial activities. This diminished credibility would put at risk the 
large and often long-term investments U.S. commercial space companies undertake. 
If the Congress tasks the Executive Branch with protecting U.S. commercial space 
actors from foreign interference, it must also task the Executive Branch with consid-
ering harmful interference an applicant might cause not only to pre-existing U.S. 
Government operations or other pre-existing U.S. commercial operations, but also 
harmful interference that might be caused to pre-existing foreign activities. 

The United States can and should maintain the continuity of the OST and U.S. 
leadership in outer space matters. Congress can and should create a certain and 
predictable domestic authorization framework for new on-orbit commercial space ac-
tivities that complies with the OST 2 and comports with the spirit of permissionless 
innovation. The continuity maintained internationally and the (hopefully) soon cre-
ated predictability and certainty within a U.S. domestic authorization process will 
yield large benefits to the U.S. commercial space industry. If such a path is followed, 
the risk of retaliation by foreign governments for failure to abide by the OST and 
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3 Available at https://www.congress.gov/114/plaws/publ90/PLAW-114publ90.pdf 
4 See Letter from Secretary of State Vance to Sen. Church, Chairman of Senate Foreign Rela-

tions Committee, Nov. 28, 1979, reprinted in Agreement Governing the Activities of States on 
the Moon and Other Celestial Bodies, Senate Committee on Commerce, Science and Transpor-
tation, August 1980, at p. 313 (stating that the Moon Treaty provides no moratorium on exploi-
tation of space resources, that Art. II of the Outer Space Treaty’s ban on appropriation only 
applies to resources in place, and that the Outer Space Treaty and Moon Agreement would allow 
for ownership of extracted space resources) ; See also Testimony of State Dept. Legal Advisor 
Owen in Hearings Before the Subcommittee on Science, Technology and Space of the Senate 
Committee on Commerce, Science, and Transportation on Agreement Governing the Activities 
of States on the Moon and Other Celestial Bodies (96th Cong., July 29 & 31, 1980)(both oral 
and written testimony) at p. 2–19 (‘‘American companies will have a continuing legal right to 
exploit the Moon’s resources. . . .’’; ‘‘. . . once [resources] have been extracted from the Moon, 
ownership can be asserted at that point. . .’’; ‘‘exploitation [can] go forward and that one can 
own what one can remove from the surface or subsurface of a celestial body . . . the negotiating 
history [of the Moon Agreement] makes it very clear that that was contemplated by the par-
ties.’’; ‘‘The United States took the position from the outset that such exploitation should be per-
mitted, that such ownership after extraction should be permitted. And that . . . is an authori-
tative interpretation. . . .’’; ‘‘. . . we have insisted that even after such a regime is established 
[an international one under the Moon Treaty], the right of unilateral exploitation will continue 
to be available to those States which choose not to participate in such a regime.’’) 

5 Available at https://www.congress.gov/114/plaws/publ90/PLAW-114publ90.pdf 

the risk of any last minute stoppage by the Executive Branch of a new on-orbit ac-
tivity for reasons of international obligation compliance or national security will be 
greatly reduced or eliminated altogether. Investors in these new space industries 
will have legal certainty that should help stimulate investment and growth in these 
industries. 

What the Congress provided for in the Space Resource Exploration and Utilization 
Act of 2015 (within Public Law 114–90) is a perfect example of maintaining consist-
ency internationally while creating greater certainty and predictability domestically 
in a fashion that respects U.S. international obligations and dampens negative for-
eign reactions. The act in Section 402 provides the following: 

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. 3(emphasis 
added). 

These provisions of U.S. law are fully consistent with at least 35 years of long- 
standing U.S. policy and legal interpretations dating back to 1979–1980 in state-
ments by Secretary of State Vance and State Department Legal Advisor Owen.4 

The reference to international obligations in the U.S. statute envisions compliance 
with Art. VI of the OST and thus provides a further justification for Congress to 
move forward and fill the existing regulatory gap for new on-orbit activities. Just 
as importantly Congress included a statement in the law in Section 403 that states: 

It is the sense of Congress that by the enactment of this Act, the United States 
does not thereby assert sovereignty or sovereign or exclusive rights or jurisdic-
tion over, or the ownership of, any celestial body.5 

This statement acknowledges U.S. obligations under the OST Art. II and helps 
dampen any negative reaction to the codification of long-standing U.S. interpreta-
tions of OST regarding property rights in extracted resources. 

The important lesson from the Space Resource Exploration and Utilization Act of 
2015 is it matters not just what Congress says in a law but how it says it. Congress 
can provide for consistency internationally while simultaneously creating certainty 
and predictability domestically—all to the benefit of U.S. commercial space inter-
ests. Referencing international obligations and paying heed to the non-sovereignty 
obligation in Art. II makes many more countries willing to hop on board or at least 
not overtly object to the long-standing (and correct) U.S. interpretation that Art. II 
does not prohibit property rights in extracted resources. Some countries, of course, 
will continue to oppose the U.S. interpretation for reasons of perceived national in-
terest but that group is smaller and less vocal than would be the case had Congress 
not mentioned and respected U.S. international obligations in the statutory lan-
guage of the Space Resource and Utilization Act of 2015. 

Imagine if instead the United States took the radical step of withdrawing from 
the Outer Space Treaty because some countries disagree with the U.S. interpreta-
tion regarding Art. II as it relates to ownership rights in extracted resources. Ini-
tially, the question would arise whether withdrawing from the OST would actually 
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6 See Matthew P. Schaefer, The Contours of Permissionless Innovation in the Outer Space Do-
main, forthcoming in Vol. 39 Univ. of Pennsylvania Journal of International Law (Fall 2017), 
available currently at http://ssrn.com/abstract=2942526 

eliminate the non-sovereignty obligation in any event since many believe the obliga-
tion to now apply as a matter of customary international law as well as treaty law. 
Terminating the treaty obligation would not terminate the customary international 
law obligation. But setting that issue aside, U.S. termination of the OST would like-
ly prompt other major space powers to withdraw from the OST, and thereby allow 
any other nation arriving first to the celestial body after the treaty terminations to 
declare sovereignty over vast swaths of the celestial body, setting up a show down 
with later arriving U.S. commercial interests. That is not the legal consistency, pre-
dictability and certainty that U.S. space interests deserve. Moving forward to the 
drafting and creation of a U.S. authorization regime for new on-orbit activities, 
there is similarly a large downside to changing or ignoring long-standing treaty in-
terpretation methods or ignoring some OST provisions altogether. 

As described and summarized in the abstract to my Permissionless Innovation ar-
ticle forthcoming in the University of Pennsylvania Journal of International Law: 

A permissionless innovation regulatory model . . . is being explored for adop-
tion in the outer space domain, given the amount of innovation by commercial 
entities in that sector. However, translation of the model to outer space is com-
plex because permissionless innovation is contextual, and the outer space do-
main differs from the cyber domain in important respects: First, international 
obligations require the U.S. Government to authorize and supervise commercial 
space activities. Second, national security concerns are potentially raised by 
even every day, non-illicit space activities. Third, space business investors actu-
ally demand enhanced regulatory certainty given the risk and often long-time 
horizons of their investments. 
New on-orbit space activities . . . currently fall within a regulatory gap—the 
Executive Branch lacks express Congressional delegation to regulate such ac-
tivities. This situation may appear to be a victory for proponents of a nearly 
pure or unadulterated version of permissionless innovation. Indeed, to protect 
the status quo, permissionless innovation advocates are ignoring long-estab-
lished and agreed upon rules of treaty interpretation to argue the U.S. Govern-
ment is not under an obligation to authorize and supervise U.S. commercial 
space companies’ activities. 
The irony is that the current gap actually undermines the benefits of permis-
sionless innovation. The Executive Branch faces a Hobbesian choice of following 
Congressional intent and standing aside as new on-orbit activities are engaged 
in or complying with international obligations and addressing potential national 
security concerns by continuing to leverage existing authorities in an attempt 
to control new on-orbit activities. U.S. commercial space businesses—the 
innovators—are left in a similarly difficult situation: facing a risk of foreign gov-
ernment retaliation in event of U.S. Government non-compliance with inter-
national obligations or being forced to engage in costly and time-consuming liti-
gation if the U.S. Government blocks their proposed activity by stretching exist-
ing authorities. Fortunately, the U.S. Congress can enact a solution that fills 
the gap—one that provides compliance with international obligations, protects 
national security, and affords regulatory certainty for U.S. space businesses 
while at the same time ensuring that permissionless innovation thinking and 
espris de corps controls the interagency approval process, including a default 
presumption in favor of approval.6 

A Closer Look at Article VI of the OST and Obligations in the OST that 
Might Minimally Impact U.S. Commercial Actors and Simultaneously 
Help Protect U.S Commercial Space Businesses 

OST Art. VI provides the following: 

States Parties to the Treaty shall bear international responsibility for national 
activities in outer space, including the moon and other celestial bodies, whether 
such activities are carried on by governmental agencies or by non-governmental 
entities, and for assuring that national activities are carried out in conformity 
with the provisions set forth in the present Treaty. The activities of non-govern-
mental entities in outer space, including the moon and other celestial bodies, 
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7 Available at http://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/outerspacetreaty 
.html 

8 See Vienna Convention on Law of Treaties [hereinafter VCLT], Arts. 31–32, available at 
https://treaties.un.org/doc/publication/unts/volume%201155/volume-1155-i-18232-english.pdf 

9 See, e.g., https://www.state.gov/s/l/treaty/faqs/70139.htm 
10 See VCLT, supra note 8. 
11 See MACMILLAN DICTIONARY, http://www.macmillandictionary.com/us/dictionary/amer-

ican/authorize (last accessed Feb. 24, 2017). 
12 See BUSINESS DICTIONARY, http://www.businessdictionary.com/definition/continuing.html 

(last accessed Feb. 24, 2017). 
13 See Schaefer, supra note 6. 
14 See Medellin v. United States, 552 U.S. 491, 505, fn. 2 (2008)(’’ The label ‘‘self-executing’’ 

has on occasion been used to convey different meanings. What we mean by ‘‘self-executing’’ is 
that the treaty has automatic domestic effect as Federal law upon ratification. Conversely, a 
‘‘non-self-executing’’ treaty does not by itself give rise to domestically enforceable Federal law. 
Whether such a treaty has domestic effect depends upon implementing legislation passed by 
Congress.’’). 

shall require authorization and continuing supervision by the appropriate State 
Party to the Treaty. . . .7 (emphasis added). 

The first sentence providing that States Parties bear international responsibility 
for their non-governmental (commercial) entities’ activities is quite unique in inter-
national law. Normally, a government is not responsible for purely private conduct 
in the absence of a strong link such as the government exercising direction or effec-
tive control over the private activity. This provision was part of the trade-off in the 
negotiation of the OST in which the original Soviet proposal was to ban private ac-
tors from space altogether. The OST clearly allows for and anticipates commercial 
space activity but makes State Parties internationally responsible for such activity. 
The last clause of the first sentence of OST Art. VI also provides that States Parties 
must assure that national activities (including those by its commercial actors) are 
carried out in conformity with the OST. The second sentence then requires the ap-
propriate State Party to undertake ‘‘authorization and continuing supervision’’ of its 
non-governmental (commercial) space activities. 

Well-established and long-agreed to treaty interpretation rules are codified in the 
Vienna Convention on the Law of Treaties (VCLT), Articles 31 and 32.8 Although 
the United States is not a party to the VCLT, it has long recognized that it con-
siders itself bound to many of its provisions, including the treaty interpretation 
rules, as a matter of customary international law.9 VCLT Art. 31(1) provides the 
following primary rule of treaty interpretation: 

A treaty shall be interpreted in good faith in accordance with the ordinary 
meaning to be given to the terms of the treaty in their context and in the light 
of its object and purpose. 10 (emphasis added). 

Thus, when interpreting what authorization and continuing supervision requires 
within OST Art. VI, the VCLT mandates looking to the ordinary meaning of those 
terms in their context and in light of their object and purpose. As written in my 
Permissionless Innovation article: 

The ordinary meaning of authorize is ‘‘give official permission or approval to,’’ 
or ‘‘to give official permission for something to happen.’’ 11 The ordinary mean-
ing of supervision is to ‘‘monitor,’’ and the ordinary meaning of continuing is 
‘‘occurring in a cyclical or repetitious pattern.’’ 12 In short, authorize and con-
tinuing supervision require some process to ‘‘give official permission or approval 
to,’’ and ‘‘monitor’’ in some ‘‘cyclical or repetitious pattern’’ with at least one 
purpose of such process to ‘‘assure’’ that commercial actors are complying with 
OST obligations.13 

The first sentence of Article VI provides the context to the authorization and con-
tinuing supervision obligation. States parties are to authorize and supervise to ‘‘as-
sure’’ conformity by their commercial actors with provisions of the OST. All of this 
only mandates very light-touch regulation because OST obligations applied to com-
mercial actors are far from onerous as will be displayed below. It is important to 
realize that those same obligations help to some extent protect U.S. commercial 
space actors from injurious foreign actions. 

The fact that Art. VI is argued to be non-self-executing by many does not change 
the situation. Whether a treaty is self-executing is an issue of whether the treaty 
automatically enters the U.S. domestic legal system.14 The Executive Branch in the 
prior Administration proposed a Mission Authorization Framework to implement 
Art. VI. If the Executive Branch believed that Art. VI was self-executing, then it 
would already maintain domestic authority to authorize on-orbit activities, at least 
to ensure their compliance with the OST, unless the legislative history to the 1998 
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15 See H.R. REP. NO. 105–347 (1997). 
16 See Medellin, 552 U.S. 491 (2008). 
17 See, e.g., Sen. Ex. Rep. 110–12 (Senate Foreign Relations Committee ‘‘included a proposed 

declaration that states that [the] treaty is self-executing. This declaration is consistent with 
statements made in the Letters of Submittal from the Secretary of State to the President on 
each of these instrument and with the historical practice of the committee in approving extra-
dition treaties. Such a statement, while generally included in the documents associated with 
treaties submitted to the Senate by the Executive Branch and in committee reports, has not 
generally been included in Resolutions of advice and consent. The committee, however, proposes 
making such a declaration in the Resolution of advice and consent in light of the recent Su-
preme Court decision, Medellin v. Texas, 128 S.Ct. 1346 (2008), which has highlighted the utility 
of a clear statement regarding the self-executing nature of treaty provisions). 

18 See 51 U.S.C. 50905(b). 
19 See 51 U.S.C. 50919(e). 
20 This checklist is drawn from Schaefer, supra note 6. 

space launch amendments indicating Congress did not wish to grant on-orbit au-
thority 15 to the Executive Branch overrode that pre-existing authority. 

It is no surprise that there is some debate over whether OST Art. VI or other OST 
obligations are self-executing. The Senate and other political branches do an excel-
lent job since the Supreme Court’s 2008 decision in Medellin,16 and even beginning 
in the decade or two prior to that decision, in expressing their intent on the issue 
of self-execution in domestic documents connected with treaties, such as in declara-
tions included in Senate Resolutions of Advice and Consent.17 For many older trea-
ties, such as the OST, Senate and political branch intent is often not so clear in 
domestic documents concerning the treaty, and that allows room for debate on the 
topic. But the key point today is that the international obligation created by Art. 
VI remains regardless of whether it is self-executing and failure to abide by it will 
risk foreign retaliation undermining the business case of U.S. commercial space 
companies and risk foreign space activities interfering with U.S. commercial oper-
ations. 

Congress is in position to implement U.S. obligations under Art. VI by passing 
legislation creating an authorization framework for new on-orbit activities that 
‘‘assures’’ compliance by U.S. commercial space companies with OST provisions. 
Passing implementing legislation also allows Congress to craft an authorization re-
gime that comports with the spirit of permissionless innovation and mandates that 
Executive Branch take into account a limited number of other factors beyond OST 
compliance, such as national security/harmful interference with pre-existing U.S. 
Government and harmful interference with existing U.S. commercial space assets. 

Congress has actually directed the Department of Transportation (DOT) in con-
sultation with other agencies to take account foreign policy when granting launch 
licenses and conducting payload reviews.18 In fact, Congress was even more specific 
in directing the DOT to ‘‘. . . carry out this chapter consistent with an obligation 
the United States Government assumes in a treaty, convention, or agreement in force 
between the Government and the government of a foreign country. . . .’’ 19 (empha-
sis added). This Congressional directive allows the Executive Branch in its regula-
tions regarding launch licenses and payload reviews to take account of U.S. inter-
national obligations (whether self-executing or not). Congress has directed by legis-
lation the DOT do so. What is creating the regulatory gap and potential future com-
pliance problems with the OST is the legislative history to the 1998 amendments 
to the U.S. commercial space launch act in which Congress indicated it was not 
granting on-orbit authority to the DOT, rather only adding reentry authority to ex-
isting launch authority. 

If one goes through the OST to see what obligations implicate commercial actors, 
one is left with essentially the following checklist 20: 

(1) Does the applicant’s planned activity claim surface or sub-surface rights on a 
celestial body or prevent free access to all areas of a celestial body, keeping 
in mind legitimate rights to be free from harmful interference and legitimate 
rights to extracted resources? (OST Arts. I, II & IX) 

(2) Does the applicant’s planned activity cause potentially harmful interference 
with foreign space activities? (OST Art. IX) 

(3) Does the applicant’s planned activity risk harmful contamination of a celestial 
body with Earthly matter? (OST Art. IX) 

(4) Is the applicant willing to allow visits, based on reciprocity, to its stations and 
equipment with maximum precautions and conditions to ensure safety and no 
interference with their operations? (OST Art. XII) 

(5) Is the applicant respecting ownership rights of a foreign operator’s space ob-
ject? (OST Art. VIII) 
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21 See Schaefer, supra note 6. 
22 See U.S. Commercial Space Launch Competitiveness Act of 2015, Public Law No. 114–90, 

§ 111(5). 

One might add as a sixth factor that the applicant is willing to take possible steps 
to assist astronauts in distress should a need arise, although this is likely to be im-
possible in most circumstances. The fourth factor is also unlikely to arise in most 
instances because only a few countries would have the capabilities to even consider 
a visit, and those countries are unlikely to utilize their limited resources to attempt 
to visit another country’s commercial stations or equipment, particularly when that 
visitation right is limited by reciprocity, as well as the ability to limit visits for safe-
ty and non-interference reasons, and also bounded by budgetary constraints. More-
over, the ordinary meaning of the term visit means something of short duration and 
that is not extensive or intrusive. Further, an examination of the context and object 
and purpose of the provision may very well indicate that it was intended to allow 
verification of arms control provisions of the OST, thus obviating the need for visits 
to U.S. commercial stations and equipment. 

The above list of factors to take into account in ensuring OST compliance is not 
onerous, particularly when one realizes there is significant flexibility in how to de-
fine various terms such as potentially harmful interference and harmful contamina-
tion. Moreover, the obligation in Article IX regarding potentially harmful inter-
ference is only an obligation to consult in advance but does not prohibit proceeding 
with the activity. The U.S. commercial space industry will benefit if the U.S. Gov-
ernment is able to engage in consultations with foreign governments if a planned 
activity by a foreign government might cause potentially harmful interference with 
U.S. commercial activities. 

The U.S. Government can even have industry involved in setting the standards 
that define terms such as harmful interference and harmful contamination provided 
such definitions do not stray from the ordinary meaning of those terms. For exam-
ple, some worry that COSPARS planetary protection standards developed in a sci-
entific era of space will necessarily apply to U.S. commercial actors and that those 
standards will impose undue costs and burden on commercial actors. This concern, 
however, is unjustified 21: 

. . . for a number of reasons [COSPARS] standards, created and followed in a 
science-inspired coalition of governments and scientists, do not create a floor for 
what constitutes harmful contamination under the OST. The U.S. Government 
recognizes that COSPARS standards do not constitute ‘‘subsequent practice es-
tablishing the agreement of the parties’’ under the Vienna Convention on Law 
of Treaties interpretation rules and thus the U.S. Government need not follow 
these standards in authorizing on-orbit activities. Instead, the U.S. Government 
has the flexibility to set its own planetary protection standards in a commercial 
environment or follow industry set standards. Congress recently has promoted 
industry standards over safety matters by requiring periodic reports from the 
FAA in consultation with industry on such matters every 30 months.22 Congress 
could similarly push the FAA to promote industry standards on matters related 
to ensuring compliance with OST obligations by private parties—specifically 
non-interference and harmful contamination (planetary protection) standards. 

To meet the continuing supervision obligation, the U.S. Congress can simply re-
quire licensees to report material changes to operations or business plans as they 
occur and, in any event, provide a report to the authorizing agency once per year 
on activities. As the largest user of space, the United States has a significant na-
tional interest in maintaining and observing the basic, minimally burdensome rules 
found in the OST and thus maintaining the credibility and ability to pressure other 
nations to play by the same basic, minimally burdensome rules. 
Failing to Fill the On-Orbit Authorization Gap Not Only Risks Non- 

Compliance with the OST but Also Creates Regulatory Uncertainty and 
National Security Risks for Commercial Space Actors 

COMSTAC has called for a clear, transparent and predictable framework for au-
thorizing and supervising new on-orbit activities. The industry panel later today will 
provide an opportunity to hear directly from industry on this matter, but certainty 
and predictability assist industry in obtaining investment and making efficient use 
of their resources. Investors are willing to take risk on the success of a technology, 
but regulatory uncertainty risk they are not particularly keen on assessing or un-
dertaking. 

Additionally, there will need to be some acknowledgement of national security 
concerns (at least to protect important U.S. Government space assets) in any on- 
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23 See Statement of Doug Lovero, Hearing of House Science Committee Space Subcommittee, 
March 8, 2017, at pp. 7–9. 

24 These eight factors are drawn and slightly modified from with shortened analysis from 
Schaefer, supra note 6. 

25 See American Space Renaissance Act, HR 4945, § 309(a)(2)(C)(ii). One could also consider 
a factor that ensures space artifacts are not harmed, such as Tranquility Base, the location on 
Moon where Neil Armstong’s footprints still reside and other similar artifacts. This additional 
factor would only implicate activities on the Moon in any event. 

orbit authorization framework created by Congress. Otherwise, the Executive 
Branch will always be tempted, even if it requires stretching current authorities, 
to prevent activities that might cause damage to important national space assets. 
This is one of the risks created by the current regulatory gap for on-orbit activities, 
a risk of a last minute blocking of a particular commercial activity. Former Deputy 
Assistant Secretary of Defense for Space Policy Doug Lovero’s testimony in early 
March 2017 23 before the House Science Committee’s Space Subcommittee high-
lighted that the damage caused by accidents in space is not limited in time or geog-
raphy given the physics of space. He also noted an occasion where were it not for 
the voluntary accommodation of a commercial space company to modify its plans, 
the U.S. Government would likely have taken action to prevent or block the com-
mercial company’s plans from moving forward due to the risk of damage to an im-
portant U.S. Government space asset. 
Guiding Principles and Concepts for an On-Orbit Authorization Regime 

that Meets OST Article VI Obligations and Comports with the Spirit of 
Permissionless Innovation 

I would like to offer eight principles for consideration by this Subcommittee and 
by the Congress as a whole to help ensure the spirit of permissionless innovation 
pervades the OST-compliant authorization regime it should create for new on-orbit 
activities 24: 
1. Creating a Default Presumption in Favor of Approval 

A default presumption in favor of approval is at the core of permissionless innova-
tion thinking and should be a feature in any on-orbit licensing regime Congress 
adopts. 
2. Limiting the Factors that Can be Considered by the Executive Branch in Making 

Determinations 
Factors for the Executive Branch to consider in authorizing new on orbit activities 

can be limited to compliance with international obligations, U.S. national security 
interests (or at least protection of U.S. government space assets), measures to limit 
space debris, and ensuring the proposed activity does ‘‘not result in harmful inter-
ference with [already] approved and operating [U.S.] payloads and associated activi-
ties.’’ 25 The latter factor is necessary to protect U.S. commercial first movers from 
interference from U.S. commercial second-movers. Compliance with international ob-
ligations only deals with interference between U.S. companies and foreign entities. 

There is some concern over abuse of non-interference rights or what may be 
termed ‘‘space squatting.’’ For example, envision a scenario of a company rushing 
a comparatively low-cost asset to a particularly valuable area of the Moon in order 
to attempt to cordon off an area through creation of a non-interference right. Con-
gress can direct the Executive Branch to look at interference rights in this context 
with particular caution. Harmful interference is not defined in the OST nor in cur-
rent domestic legislative proposals so there is flexibility to account for this scenario 
both internationally and domestically. As elaborated later in this testimony, this is 
one reason the Executive Branch armed with the ability to account for the economic, 
technical and diplomatic issues surrounding such scenarios should make these de-
terminations, rather than creating a right of action in U.S. courts for adjudication. 
This is also another reason that companies should report material changes in oper-
ation to the licensing agency as part of that agency’s continuing supervision obliga-
tion. License conditions can also be utilized by the agency to prevent any attempted 
‘‘space squatting.’’ It is also important to note that the OST Art. II by prohibiting 
property rights in the surface or sub-surface of celestial bodies but allowing property 
rights in extracted resources with a limited non-interference rights for operations 
actually achieves in broad brush strokes a balance that seeks to avoid ‘‘space squat-
ting’’ possibilities, particularly when one recalls that harmful interference is not de-
fined and in any event really only triggers an advance consultation obligation. In 
the international context, as cases arise, the U.S. government will be able to address 
situations of this kind in bilateral negotiations with the relevant country—no major 
multilateral agreement is need or even wise at this stage. 
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27 See, e.g., COALITION OF FED. OMBUDSMAN, http://federalombuds.ed.gov/federalombuds/ 

index.html (last accessed Feb. 24, 2017). 
28 See id. 

3. Enhancing the Default Presumption by Explicitly Declaring U.S. Leadership in 
Specific New Activities being Contemplated is in the National Security Interest 
of the United States 

It is hard to contest that it is in the U.S. national security interest to have U.S. 
companies be the first to engage in new on-orbit activities, such as asteroid or lunar 
mining and to establish private research labs or hotels in-orbit or on the Moon. Con-
gress can acknowledge and confirm this expressly in the statute to limit national 
security grounds for denying applications. While on-orbit satellite servicing is a bit 
more sensitive, it is far better to have U.S. companies be leaders than followers in 
this industry segment as well. 
4. Granting Lead Interagency Status to An Agency Directed to Promote Industry (& 

That Has Experience In Licensing and Inter-Agency Coordination) 
If an agency with promotion authority of the industry is given a lead role in an 

interagency process, then it can help ensure that the benefits of an activity are fully 
considered as well as potential foreign competition that might seek to benefit from 
less stringent authorization processes abroad. Additionally, if an agency that has ex-
perience in licensing is given the authority this will help reduce transaction costs 
and avoid possible duplication in processes. For example, the FAA–AST has both 
promotion authority and experience in licensing and inter-agency coordination in 
commercial space matters and is likely the best candidate to be the lead agency for 
reviewing new on-orbit space activities. If such authority is given to another agency, 
duplication may be created as FAA–AST will still conduct a payload review, sepa-
rately or as part of a launch license. Given the State Department’s lead role in trea-
ty interpretation and international consultations on space matters, and DOD’s 
knowledge of critical national security space assets, it is important that on-orbit li-
censing remain an interagency process. Simply adding an on-orbit component to the 
existing payload review, along with the other suggestions made in these eight prin-
ciples, may be the least costly and least disruptive solution to solving the on-orbit 
authorization gap. 
5. Establish Deadlines with Executive Branch Notification and Reporting Require-

ments to Congress 
In order to spur timely authorization decisions, the Congress can place significant 

notification and reporting requirements on the Executive Branch in any delegation 
of on-orbit authority to the Executive Branch. 
6. Consider Establishing an Ombuds as Well as Possible Appeal Avenues to the 

President or Vice-President in Cases of Denial 
I argued in my Permissionless Innovation article for consideration of two possible 

ideas to provide an avenue for a company to seek to overturn a denial of authoriza-
tion and/or speed along delayed decision-making 26: 

Congress might . . . consider creating an ombuds 27 with a top security clear-
ance that is able to intervene in cases in which decisions are delayed or ration-
ales for decisions are not fully explained (or cannot be explained due to lack of 
proper security clearances by applicant company officials). Executive ombuds 
take complaints regarding agency action and have been created by statute on 
numerous occasions by the Congress. In fact, there are so many ombuds that 
a coalition of Federal ombuds has been created.28 Congress can also add an ap-
peal to a higher authority, such as a Vice-President-led Space Council. . .or the 
President, in situations in which the ombuds working with the interagency 
process and the company has not reached satisfactory resolution. 

7. Limit Chances for Regulatory Arbitrage and ‘‘Flags of Convenience’’ to Help En-
sure Innovation Occurs in United States 

If the Congress limits the factors the Executive Branch may consider in author-
izing new on-orbit activities to compliance with international obligations, national 
security (including protection of U.S. government space assets), mitigation of space 
debris, and non-interference with other existing U.S. space operators, it is quite un-
likely that any regulatory arbitrage or ‘‘flag of convenience’’ situation will arise in 
which companies move abroad to take advantage of weaker licensing requirements. 
However, the regulatory uncertainty caused by the gap currently existing due to the 
lack of an authorization regime for on-orbit activities also risks driving commercial 
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space business overseas as companies potentially look for countries willing to pro-
vide a license and certainty for investors. As a further assurance against regulatory 
arbitrage, the Congress might, if deemed necessary, require the interagency process 
led by the FAA–AST to consider in its decision making the global nature of the in-
dustry and the goal of not placing U.S. commercial space entities at a competitive 
disadvantage compared to the regulatory frameworks and authorization processes 
adopted by foreign countries. 
8. Have U.S. Government Both Encourage and Give Substantial Deference to Indus-

try Standards 
Private standards-setting bodies and self-regulating organizations cannot in them-

selves be alternatives to an authorize and supervise framework consistent with OST 
Art. VI because Art. VI requires the government to be the one authorizing and su-
pervising. However, as discussed earlier, there is no prohibition on the U.S. govern-
ment deferring to industry-set standards and standards of self-regulating organiza-
tions (e.g., for what constitutes harmful interference or harmful contamination) in 
determining whether to authorize an activity.29 
Two Approaches that Should be Avoided in Authorizing On-Orbit Activities 

Finally, I would like to recommend that Congress avoid two approaches in its 
drafting and construction of an on-orbit authorization regime 30: 
1. Avoid Listing Specific Activities that Require Authorization or Giving Blanket 

Statutory Authorizations to Certain Activities 
Constitutional Due Process and non-delegation principles do not require the Con-

gress to list specific activities that require authorization.31 Policy reasons also argue 
against specific listing of activities that require authorization as it is hard to predict 
which activities will come to market first and non-listed activities will continue to 
fall in a regulatory gap with all its downsides.32 Blanket authorization for certain 
activities will also be difficult as it is often hard to say in advance with no context 
which activities by their very nature will comply with OST obligations because it 
often depends on how the activity is conducted. To take an example, lunar beer 
brewing is unlikely to cause any problems in terms of OST compliance or national 
security but it truly depends on how the activity is carried out—if the beer brewer 
plans to land its facility on-top of or just meters from an existing lunar facility of 
a foreign country this would raise concerns of harmful interference or if the lunar 
brewer was planning to use without permission another countries space rover 
present on the moon to distribute its product to lunar dwellers this would raise con-
cerns of failure to respect ownership interests of foreign space objects. Carve outs 
for minor or modest or earthly-type activities by humans aboard stations could cer-
tainly be explored. For example, it is hard to envision the daily human activity (e.g., 
brushing teeth) within a space object or facility raising OST or national security 
concerns or interference concerns with a another space object and thus that could 
be a carve out. 
2. Avoid Relying on the Common Law of Torts or a Newly Created Federal Statutory 

Cause of Action for Unreasonable Interference 
The court system will be ill-suited to define the specifics of what harmful or un-

reasonable interference is in the context of outer space activities whether it is be-
tween two U.S. companies or a U.S. company and foreign company. The Executive 
Branch in consultation with industry (in the cases involving two U.S. companies) 
or in consultation with foreign governments (in the case of a U.S. company and for-
eign company’s activity potentially clashing) will be the best form of cooperation to 
work out what is harmful interference as cases arise and to take into account the 
economic, technology, and diplomatic considerations such issues raise. 

It has been an honor and a pleasure to be before this Subcommittee and I look 
forward to answering your questions. 

Senator CRUZ. Thank you, Mr. Schaefer. Thank you to each of 
the witnesses. 

There are a number of important issues that have been raised 
by this testimony. I want to start with the question of Article VI 
and the extent to which Article VI and the OST is self-executing. 
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And for those following this hearing who are not necessarily liv-
ing in the minutia of treaty law, the notion of self-executing is a 
fairly straightforward notion. It is a question of whether treaty lan-
guage is in and of itself binding domestic law that has force of law 
on private citizens within the United States that is enforceable ju-
dicially and that binds the government. If a treaty is not self-exe-
cuting, Mr. Schaefer is right. That doesn’t mean the treaty has no 
force. It means its force is diplomatic and political in nature, that 
there is an international obligation, but it is not binding and en-
forceable law in United States courts. 

If I understand the testimony of the panel correctly, the first two 
witnesses, Mr. Dunstan and Ms. Montgomery, both testified that 
Article VI of the treaty is not self-executing, in your judgment. 
And, Mr. Schaefer, if I heard you correctly, you were a bit more ag-
nostic on whether it was self-executing or not, although, at a min-
imum, you didn’t testify affirmatively that it was self-executing. Is 
that a fair assessment of the testimony? 

Mr. SCHAEFER. We can take as a given that the OST is non-self- 
executing. Again, I think people can come to different conclusions. 
That’s one of the reasons why the Medellin case itself was a six- 
three opinion of the Supreme Court, right? But set that aside. Let’s 
even accept the view that OST Article VI is non-self-executing. All 
it means is the Executive Branch doesn’t have current domestic au-
thority to look at OST obligations for new on-orbit activities. But, 
again, the international obligation remains. If the U.S. doesn’t do 
that, we will suffer international consequences. 

The Administration almost implicitly admitted it’s non-self-exe-
cuting because they asked the Congress to enact legislation. I 
should add even if it’s self-executing, it still wouldn’t matter be-
cause there would be a great need for the Congress to enact an au-
thorization regime anyway. We don’t want to just look at OST com-
pliance, these minimally burdensome rules of the OST when au-
thorizing an activity. We also want to look and see whether an ap-
plicant is interfering with an existing U.S. licensee’s activities. We 
want to look and see whether an applicant is interfering with an 
existing U.S. Government activity, particularly a critical national 
security asset. 

So there are a number of factors Congress would want to have 
an Executive Branch agency look at anyway. There’s a need to act 
separate and aside from this question of self-execution or non-self- 
execution. 

Senator CRUZ. And I would note, going even a little bit further 
than you did, that I think the Executive certainly has the authority 
to recognize international law obligations and to make discre-
tionary decisions consistent with those obligations, even if a par-
ticular treaty is not self-executing. What the Executive cannot do 
is violate United States law. Medellin v. Texas, which each of the 
witnesses has discussed, is a case I know very well because I ar-
gued and won the case on behalf of the state of Texas. So I spent 
many, many hundreds of hours deeply immersed in Medellin v. 
Texas. 

It is interesting in the discussion here, in that each of the wit-
nesses also, if I understood you correctly—none of you are advo-
cating reopening the Outer Space Treaty for renegotiation, and all 
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three of you are arguing that consistent with the treaty language, 
it is possible to have a light-touch regulatory regime. Or, I think, 
Mr. Schaefer, you used the permissionless regulatory regime. 

Is that accurate, and if so, should Congress legislate a framework 
for commercial activity in space and incentivizing enhanced com-
mercial activity in space, and what should that framework look like 
if we were to legislate in that direction? 

Mr. DUNSTAN. I’ll kick off, Mr. Chairman. I think the important 
thing to understand about Article VI is there are two notions that 
are contained in Article VI, the first of which is that nations are 
responsible and liable for the activities. So, really, how the United 
States chooses to authorize and supervise is a matter of risk as-
sessment for the U.S. Government. How much risk are we willing, 
as a government, to allow, and, therefore, how much of a regu-
latory regime do we want to pile on? 

So it is this sort of risk versus reward, and I can tell you from 
my experience in private practice, if the regulations become so bur-
densome, all of this stuff can easily go offshore. We saw that with 
our satellite construction industry after the implementation of 
ITAR, and we could easily see it on this. I’ve already had clients 
who have looked at the existing regulatory regime and how expen-
sive it is to get an FCC license, for example, and they’ve gone over-
seas to do this. So we must be cognizant of the fact that if we don’t 
get it right, we’re going to have flight of this technology and this 
industry abroad. 

Ms. MONTGOMERY. I think one of the important things to con-
sider in contemplating a regulatory regime is to make sure that it 
is actually very narrowly tailored to only those things which are 
hazardous to others or could create interference so that we would 
avoid the pitfall proposed by the Section 108 report that came out 
of the previous administration where everything would require au-
thorization and supervision. I think we should start by Federal-
izing Connecticut, if we want to take that route, and see how it 
works out. It’s a small state, and we could see if this is actually 
a feasible project. 

But that being said, I don’t think that the treaty does require 
any particular activity to be addressed or authorized even, and I 
think that mining is a perfect example of that. On the ground, min-
ing is dangerous. There are landslides, toxic fumes, horrible issues 
for worker safety, cave-ins, environmental issues. In outer space, 
there’s no one else around, and if your robot is mining an asteroid 
where no one is going to get hurt, what is the purpose of govern-
ment regulation? And if you don’t need the regulation, why do you 
need the authorization? 

I use the frivolous example of playing the harp on the Moon as 
something that clearly doesn’t require governmental oversight, and 
that goes to the point that you need to draw lines as to what re-
quires oversight and what does not. So, clearly, lunar beer brewing 
might be dangerous—pressure vessels—I don’t know—gases. But it 
might not. And so before we start saying everything needs to be 
regulated or that Article VI requires the regulation of everything, 
Congress needs to go through its usual process of saying, ‘‘Is this 
something that is so hazardous or could cause such interference to 
others that it needs to be regulated?’’ And if it does, you should call 
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out, as we have in the past, launch needs regulation, reentry needs 
regulation, satellite interference needs regulation, but we shouldn’t 
say everything. 

Ms. SCHAEFER. Permissionless innovation is never totally pure in 
the sense of no regulation at all. But at its core, there’s a default 
presumption in favor of approval, and the Congress could certainly 
include a default presumption in favor of approval of these new 
space activities in an OST-compliant regime. They can also cer-
tainly limit the number of factors the Executive Branch can take 
into account: OST compliance, not interfering with existing U.S. 
commercial space activities, and not interfering with important 
U.S. Government existing activities and assets. The Congress can 
also give an agency that has promotion authority and experience 
with licensing and running an interagency process for space the 
lead over that process. 

I’ll also address, because it was brought up, planetary protection 
standards. There has been some talk that COSPAR standards, that 
were created in a science era of space, somehow now is what meets 
the definition of harmful contamination in OST Article IX. The 
U.S. State Department explicitly has rejected this view. COSPAR 
standards are not setting any minimum floor that commercial ac-
tors need to comply with. The Congress can actually have signifi-
cant deference given to industry-created standards for those OST 
terms that have significant flexibility in their interpretation, like 
harmful contamination and like harmful interference. 

The last thing I’ll say is Ms. Montgomery mentioned that grant-
ing authority to authorize new on-orbit activities to the Executive 
Branch is akin to trying to federalize everything in Connecticut. 
It’s really not. The better analogy because space is a non-sov-
ereignty zone, is that it’s really like telling U.S. citizens that travel 
to Antarctica, another non-sovereignty zone, the following: ‘‘Here 
are a few minimal criteria you have to follow to ensure we’re com-
plying with our international obligations and that you’re not inter-
fering with existing U.S. activities or U.S. Government activities 
down there.’’ That’s the appropriate analogy for what we’re trying 
to do in the space. 

Senator CRUZ. Thank you, Mr. Schaefer, and I’ll note the next 
Senator up, the Ranking Member, is the Senator from Massachu-
setts, who might well be in favor of federalizing Connecticut. 

[Laughter.] 
Senator MARKEY. I know there are some red states that believe 

they’ve already been federalized—— 
Senator CRUZ. Indeed. 
Senator MARKEY.—and that was the subject of the 2016 cam-

paign. 
Give me your view as to what the reaction would be in Russia 

or China or India if the Senate legislated in the area of Article VI, 
if it put requirements on the books. What’s the reaction inter-
nationally if we do that? 

Mr. Schaefer? 
Mr. SCHAEFER. There are going to be some countries that oppose 

our interpretations of various OST provisions for matters of na-
tional interest, regardless of what we do. But I think when we com-
ply with Article VI of the OST, we increase the number of countries 
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that we have credibility to lead toward the U.S.-inspired, commer-
cially-friendly interpretations of the Treaty. 

And when we don’t comply with Article VI of the OST, what we 
do is we send some countries China and Russia’s way. China actu-
ally has been noticeably pretty quiet when it comes to asteroid 
mining and property rights but as a general matter we send coun-
tries their way if we do not respect our treaty obligations. We also 
have less credibility to insist those countries follow OST obliga-
tions. When a U.S. company is a first mover, if we don’t have as 
part of our criteria for authorizing commercial companies a look at 
whether they are causing harmful interference with a preexisting 
activity of other OST parties, then we won’t have the credibility to 
insist on those parties doing the same for us. 

Senator MARKEY. That’s always the issue for the first mover. 
There are fast followers, sometimes even faster followers. So you 
have to think through the consequences of that. 

Mr. Dunstan, what do you think? 
Mr. DUNSTAN. I think, again, as I testified, that the United 

States is in a unique position because of our constitutional histor-
ical background, because of the sort of notion that Americans are 
free to do what they want unless they are prohibited from doing 
it. By taking action here, the Congress, I think, can lead inter-
nationally as we have in other areas, as Congress did just a couple 
of years ago with the CSLCA in extracted resources. We led. Sure, 
there was a pushback from some in the international community, 
claiming that that was equal to an Article II appropriation viola-
tion, but yet many other countries are following suit. See what 
Luxembourg is doing. 

We certainly have led in tourists, suborbital tourists. The ap-
proach the United States has taken and directed the FAA in terms 
of that has been followed suit by other countries. We are—by being 
the first mover, we can be the leader, and I think that what Con-
gress does here is going to be extremely important going forward, 
and I think, ultimately, we’ll be followed by the vast majority of 
other countries. 

Senator MARKEY. Mr. Schaefer, I heard you say in your testi-
mony that you felt that there were lessons from the Internet that 
could be applied in outer space. Can you give me some details in 
that analogy that could help us to flesh out how we might proceed 
from here? 

Mr. SCHAEFER. Sure. Permissionless innovation is a concept. You 
don’t want to stifle innovators, people that are dealing with sophis-
ticated technology, with overly burdensome regulation. Actually, a 
lot of the space entrepreneurs and Internet entrepreneurs are not 
real keen on hiring lawyers as their first people on board. 

Senator MARKEY. Shocking. 
Mr. SCHAEFER. They bring them on kind of last and reluctantly, 

right, and that’s great. We want the engineers set free, right? But 
with that said, permissionless innovation is rarely, if ever, pure. 
Rather it’s contextual. The space context is a little bit different 
than the Internet context because we do have an international 
agreement we’re a party to, the OST, that has an Article VI that 
says we have to authorize and supervise, and the ordinary meaning 
of the term, authorize, is give official permission to the activity. 

VerDate Nov 24 2008 10:53 May 15, 2018 Jkt 075679 PO 00000 Frm 00049 Fmt 6633 Sfmt 6601 S:\GPO\DOCS\29998.TXT JACKIE



46 

The important point, though, is this Treaty obligation certainly 
doesn’t have to lead to overly burdensome regulation or an overly 
burdensome checklist that the Executive Branch would run 
through. 

But that is one contextual difference between outer space and 
the Internet. We have very little international law and treaties 
governing the cyber domain, unless you’re talking about use of 
force or criminal law issues. Then you can get into some treaties. 
But very little treaties other than that. In outer space, that’s one 
difference. 

The other difference is in outer space, it’s longer time horizons 
for investment, typically, although there are some new business 
models that shorten that time horizon. But in the Internet, it’s very 
quick, right? But when you have a long time horizon for investment 
such as with most space activities, you really do need more regu-
latory certainty. 

And what happens when you have this authorization gap, you’re 
creating domestic uncertainty with space businesses asking: Who 
do I go to to get authorization? Do I really need it? Are my inves-
tors still going to come on board? And then the international uncer-
tainty of not complying with Article VI raises additional questions: 
Are foreign countries going to cut off access to foreign customers 
and to foreign partners? When you’re dealing with long time hori-
zons, it’s really important to have that certainty and predictability, 
for sure. 

Senator MARKEY. Thank you. 
Thank you, Mr. Chairman. 
Senator CRUZ. Thank you. 
Senator Peters. 

STATEMENT OF HON. GARY PETERS, 
U.S. SENATOR FROM MICHIGAN 

Senator PETERS. Thank you, Mr. Chairman. 
And thank you to our panelists for your testimony here today. 
One issue that came up in another committee—I serve on the 

Armed Services Committee in dealing with space policy. One issue 
that came up of particular concern is the amount of space debris 
that now exists in orbit. I think I was reminded of a recent launch 
by India where there were 104 satellites, I believe, on one launch 
vehicle that—many of those are U.S. nano-satellites, but, neverthe-
less, an awful lot of stuff is going up there, into the tens of thou-
sands to keep track of. And as you are well aware, this material 
is moving at 17,000-plus miles an hour and can cause a great deal 
of damage. 

Give me a sense of what you think—or should we put together 
some sort of legal framework to deal with this debris differently 
than we do now? Whoever. 

Ms. MONTGOMERY. There are existing regimes on the commercial 
side, regulatory regimes that address debris. The FCC and NOAA 
both have debris rules and require mitigation of the creation of de-
bris. The FAA also has regulations that require that you power 
down your batteries and vent your upper stage so that there is no 
debris created. 
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The question is whether other things will require debris regula-
tion, such as satellite servicing, perhaps. Those all have cameras 
and transmitters on them, and they could all, perhaps, be placed 
without any change in law under the existing regimes of the FCC 
and NOAA. So I think there’s something in place now. Whether 
more is required—— 

Senator PETERS. Is that sufficient, in your mind? 
Ms. MONTGOMERY. It sort of covers everything you can think of 

at the moment. So I do think it’s sufficient for the moment. 
Senator PETERS. Does everybody agree? 
Mr. DUNSTAN. Well, there are actually, potentially, five different 

government agencies that have their own separate—and they sit in 
five different sets of the Code of Federal Regulations. They’re all 
based on models and standards adopted by NASA years ago, but 
they’re all slightly different. So it’s actually possible to have a mis-
sion where you may have to have three or as many as four dif-
ferent orbital debris mitigation statements, and if one of the agen-
cies disagrees or wants a change, then you have to loop all the way 
back through. 

So this is when I talk about sort of the cumbersome regulations, 
because they all sort of grew up generically in each of these stove-
pipes. A sort of consolidation of that authority, I think, would real-
ly be helpful to industry. And I would agree that there is enough 
on the books right now. As long as we enforce it and make sure 
that they abide by the debris mitigation standards, that’s really not 
a worry going forward. 

Senator PETERS. So if I understand both of you correctly, there’s 
enough out there already, but we need to harmonize, in your esti-
mation. 

Mr. DUNSTAN. Yes, harmonization would be very nice. 
Senator PETERS. Mr. Schaefer? 
Mr. SCHAFER. One thing I would add—there’s a certain element 

of the scientific community that would like to see not just debris 
mitigation but actual active debris remediation. The mitigation 
guidelines internationally, that were inspired by the U.S. domestic 
guidelines originally, have certainly helped. But when you have in-
cidents like the Iridium incident in 2009 or the Chinese ASAT test 
in 2007, those types of activities can basically erase a decade’s 
worth of beneficial mitigation activities. 

There is some thought for sustainability in space that you would 
want to actually remove some of the existing debris, and the prob-
lem becomes that many scientists would say the first objects to re-
move are the largest mass objects, and a lot of them are actually 
of Russian origin, and that gets us into the legal issues of owner-
ship of space objects. Thus, there are some legal hurdles to work 
through in addition to technology to develop to proceed with active 
debris remediation. 

But in addition to the mitigation guidelines that are present 
internationally, and enforced by the U.S. through licensing criteria 
that Ms. Montgomery spoke of, the Congress, in a 2010 statute, 
called on the Executive Branch to start looking more into active de-
bris remediation. 

Senator PETERS. And, finally, you mentioned, of course, the Rus-
sian debris and other debris from other countries that are now en-
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gaged in active space programs. You’ve talked about the regulatory 
framework we have here in the United States. What’s your assess-
ment of the framework, broadly, with other countries that are 
launching spacecraft into orbit in relation to the debris? 

Mr. DUNSTAN. I would say, generally, most countries are compli-
ant unless it’s in their interest not to be. There was an ESA sat-
ellite not that long ago, Envisat, which had been launched a num-
ber of years ago, and they ultimately ran it dry. It’s almost half the 
size of this room. It’s one of the largest satellites ever. And rather 
than de-orbit it, which they should have, which the debris mitiga-
tion standards required, they just ran the thing dry. 

Their argument was, one, it was still producing scientifically im-
portant information; and, two, it was designed prior to when ESA 
had adopted orbital debris mitigation standards. So they went so 
far as to not say it wasn’t launched, but it was designed, and there-
fore, the orbital debris mitigation standards didn’t apply. There are 
many instances when countries in their own self-interest will either 
waive—and we do it ourselves from time to time. There are a num-
ber of Iridium satellites that have been—that the FCC has waived 
the requirement that they be de-orbited because they want to run 
them dry of fuel. So I think we have to be honest with ourselves 
and say we have these mitigation requirements and we need to 
stick to them even if it might not be in our own interest to do so. 

Senator PETERS. Thank you. 
Senator CRUZ. Senator Nelson. 
Senator NELSON. I would ask, how is the existing Outer Space 

Treaty regime beneficial to the U.S. space industry? And I would 
leave hanging for Colonel Melroy in the second panel: What are the 
benefits of the existing Outer Space Treaty regime for our commer-
cial, civil, and national security space interests? 

Ms. MONTGOMERY. In the area of liability, it does create a certain 
amount of certainty because the treaty set out how a particular 
country is a launching state and therefore liable for any damage 
caused by activities that launch from the country, that the govern-
ment of that country launches or procures, or using the facilities 
of that country. So a lot of that certainty is very useful for the com-
mercial sector. It has been implemented domestically for the 
launch industry through the Commercial Space Launch Act, and 
that has proved to be a benefit for the commercial industry. 

Mr. DUNSTAN. I would add that one of the most important provi-
sions of the Outer Space Treaty is the provision that states—that 
any object that is launched from the surface of the Earth is the 
property of the launching state and always will be the property of 
the launching state. So that makes it very clear from an inter-
national basis that nobody can come along and pluck off your sat-
ellite under international law. 

Now, the flip side, as Mr. Schaefer pointed out, when we’ve got 
all this junk, all this abandoned stuff up there, it still remains the 
property of, say, Russia, all these upper stages, and, unfortunately, 
we don’t have sort of concepts of maritime law where we could go 
in and just yank these things out. But it certainly gives confidence 
to an American company that if they launch a satellite, it will al-
ways remain theirs, and they can operate it so long as they abide 
by United States law. 
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Mr. SCHAEFER. So I think it’s a great question. We talked about 
minimally burdensome obligations in the OST for U.S. companies, 
but the reciprocal side, the other side, is that these obligations do 
benefit U.S. companies. Take, for example, OST Article II’s non-ap-
propriation, non-sovereignty obligation. If some other country is a 
first mover realizing there’s going to be a couple of countries be-
sides the United States that are possible first movers, we’re not 
going to have an entire U.S. industry blocked from that area of a 
celestial body, because there’s free access to all areas of celestial 
bodies. These obligations are certainly in our businesses’ interest. 
The fact that countries have to think about whether they’re causing 
potentially harmful interference with U.S. activities before they 
proceed is another example of a benefit. So there are protections 
in the OST that do provide more certainty for U.S. companies in 
terms of their business plans and ventures. 

Senator NELSON. Thanks, Mr. Chairman. 
Senator CRUZ. Thank you. 
Senator Hassan. 

STATEMENT OF HON. MAGGIE HASSAN, 
U.S. SENATOR FROM NEW HAMPSHIRE 

Senator HASSAN. Well, thank you, Mr. Chair, and thank you to 
the panelists. 

We’re obviously talking about the opportunities that space explo-
ration presents for scientific discovery and advancing our knowl-
edge here on Earth and creating new opportunities for our busi-
nesses to thrive. I’m really pleased that you all are here today and 
that the Committee has gathered to examine the U.S. Space Treaty 
and whether and how this legal framework can be improved upon 
or sustained. 

As Senator Cruz indicated, I also wanted to make sure that the 
testimony from Michael Listner was in the record. Mr. Listner hap-
pens to be not only a space expert and founder of the legal and pol-
icy consulting firm called Space Law and Policy Solutions, but he’s 
based in my home state of New Hampshire. So I have spent a little 
time looking at his testimony, and I think it reflects what we’ve 
been discussing, which is the fact that the decision about whether 
to withdraw from the Outer Space Treaty would be a very difficult 
one for us to make. There are obviously lots of considerations, most 
of which that I had on my mind you’ve all touched on. 

But I wanted to give you the opportunity just to help us think 
through, as we all assess these matters, how we should balance the 
interests of industry stakeholders for further exploration and ad-
vancement with our top priorities in national security. What should 
we be thinking about in terms of that balance? 

Mr. DUNSTAN. That, of course, is the difficult question. How do 
you balance—and I would say there are three balancing acts. 
There’s the commercial aspect, there’s the scientific aspect, and 
then there’s the national security aspect, and it’s a tough balance 
to do. 

I can just report, in terms of my experience, in what could poten-
tially become a parallel mechanism, which was the ITAR, the 
International Traffic in Arms Regulations, and what we saw there 
was a regime which was non-transparent, which was non-appeal-
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able. It was essentially a black box. So whatever we do, that bal-
ancing, to the extent we can—we understand there are national se-
curity interests where we can’t always give you a reason, no. 

But we’ve got to have a regime that allows you to have a right 
of appeal, that has the right to get an answer, as opposed to the 
ITAR regime. It was just no, and you never found out why. So 
transparency in whatever Congress does, I think, is critical, and 
that will give, I think, the industry as much sort of certitude as it 
can get. 

Senator HASSAN. Thank you. 
Ms. Montgomery. 
Ms. MONTGOMERY. Yes. I think one of the problems—I agree 

with everything Mr. Dunstan said, just to start with. But, also, one 
of the solutions to that, as Congress considers drafting legislation, 
is to not just use—is to not use very vague language. There are lots 
of statutes in the space arena out there that just talk about na-
tional security. Well, there are lots and lots of things that that 
could mean, and, unfortunately, it can sometimes mean that the 
regulatory person in charge of figuring out if there’s a national se-
curity issue sits there somewhat paralyzed—what could I be miss-
ing? And then you get lots and lots of delay. 

So I think that if Congress clearly articulated the standards, for 
instance, we do not want anyone—and I’m just making this up— 
we do not want anyone transmitting pictures of my secret satellite 
back to Earth, and just make that a clear prohibition, then that 
would be very helpful, and so, of course, the National Security 
Agency might give you language a little bit more vague than what 
I just said, but perhaps not so vague that the non-transparent 
black box becomes the norm. 

Senator HASSAN. Thank you. 
Mr. Schaefer. 
Mr. SCHAEFER. I would just say there are some competing inter-

ests there, but sometimes not. There are some synergies, too, and, 
in fact, one of the things I recommended in my written testimony 
was that Congress actually declare that having U.S. companies be 
the leaders in these new space activities, at least the ones that are 
foreseeable, is actually in the national security interest of the U.S. 

To take a couple of examples, China controls 85 percent of the 
rare Earth minerals on Earth. If we have U.S. companies—and, 
again, it depends on whether there’s an ultimate business case for 
it—but if we have U.S. companies that are able to get access to 
those minerals on celestial bodies, then that can change the dy-
namics. It’s also in the U.S. national security interest for U.S. com-
panies to be the first to do, and be the best performers at on-orbit 
satellite servicing. It requires rendezvous and proximity operations 
and it’s better to have that technology, or the most advanced forms 
of that technology, developed in the U.S. and performed by U.S. 
firms. 

I know in remote sensing, it seems to some like the tradeoffs are 
a little more stark. But in these new on-orbit activities, there are 
actually a lot of synergies, and I think Congress could actually so 
state in the law to limit that national security barrier to the com-
mercial activities. 
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Senator HASSAN. Well, thank you, and thank you all for very 
thoughtful testimony. 

Senator CRUZ. Thank you. 
Let me ask another question that came up in some of the an-

swers here. There were multiple references to satellites and space 
junk and property rights, and I want to ask the panel’s view on 
what should the legal regime be. Mr. Dunstan referenced maritime 
law, for example, encouraging salvage. Should we have a similar 
regime encouraging salvage in the removal of space junk? 

And a related question—Article II of the Outer Space Treaty says 
that outer space, including the Moon and other celestial bodies, is 
not subject to national appropriations by claims of sovereignty, by 
means of use or occupation, or by any other means. Is that prohibi-
tion consistent with our interest in encouraging robust investment 
in exploration and development of outer space? 

We had the last great frontier in America, settling the West. We 
had the Homestead Act, which provided an acute financial incen-
tive for people to take the great risk of going and investing. Do we 
need, with respect to outer space, with respect to the Moon or 
Mars, the equivalent of 40 acres and a mule, you know, 40 miles 
and a lunar rover? What role should property rights play in space, 
either with satellites or with lunar settlements or settlements on 
Mars or otherwise? And I would open this to all the witnesses. 

Ms. MONTGOMERY. I think that there are two points on the prop-
erty rights question, and I’ll leave salvage to someone else. But Ar-
ticle II does not prohibit commercial or private ownership of land, 
and I think that’s very clear. The fact of the matter is that prop-
erty rights serve as a great incentive to investment. If you don’t 
have property rights, you cannot put up your land as collateral. 
You cannot get investors. There’s nothing to securitize your inves-
tors’ interests, and you yourself are hampered in your ability to 
plan if you don’t know that the property that you are using and, 
hopefully, going to be spending decades on is yours. 

So I do think that the United States should figure out a way to 
recognize property rights extra terrestrially, and I do think that 
the Outer Space Treaty allows that. I do believe there are a lot of 
people who disagree with my view, and I think that it is something 
that needs to be looked at very carefully and thought through, be-
cause the incentives are there for development if there are property 
rights. 

Mr. DUNSTAN. So I would disagree with Laura—the first time 
I’ve disagreed with her today—because I don’t think the Outer 
Space Treaty, as it is written, would allow for the United States 
to even recognize domestically that. 

But I would give you another analogy to the opening of the West, 
and that would be the fact that the United States retained title in 
what are now the reservations of the Native Americans, and yet 
you are able to go on and buy a mining lease or a drilling lease 
on those. Now, it’s cumbersome, but that’s because we put this bu-
reaucracy on top of it. 

But people can go in and mine resources off of our Native Amer-
ican reservations and extract those resources and profit from them 
without actually owning the land on which they’re doing that. So 
I think in that way, an asteroid could be the same thing. You can’t 
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own the whole asteroid, but everything you take out of it becomes 
yours, and that’s what Congress recognized with the CSLCA in 
2015. 

Senator CRUZ. So let me press you a little bit on that, Mr. Dun-
stan. Two follow-ups. One, in your initial testimony, you did not 
advise renegotiating the OST. I want to ask how that’s consistent 
with the answer you gave; and, two, that the analogy of Indian ter-
ritories—there, the United States—if you’re retaining title under 
Article II, the United States and other nations can’t make claims 
of sovereignty. So how is that—how do we reconcile that to 
incentivize serious investment? 

Mr. DUNSTAN. So the Native American analogy is the fact that 
the United States owns the land, not the tribe. So put the United 
States in this analogy at the sort of international level. So the tribe 
doesn’t own it, yet the tribe can enter into mining leases, which 
don’t convey a property right underneath it. So as the analogy said 
it, you don’t have to have underlying property rights to still extract 
resources from it. 

And, second, I think Article II is pretty clear that we can’t do-
mestically recognize property rights. We would have to go in and 
renegotiate that treaty, and I think that’s a—— 

Senator CRUZ. But from whom would you obtain the lease? In 
your analogy, you have the United States, from whom you could ob-
tain the lease. 

Mr. DUNSTAN. Right. 
Senator CRUZ. The international community—there is no entity 

from whom to obtain a lease. 
Mr. DUNSTAN. That’s correct. You just can go out and mine that 

asteroid. You just can’t own that asteroid. You can’t obtain a prop-
erty right in the whole asteroid, only with what you extract from 
it. 

Senator CRUZ. And you’d say the same for the Moon and for 
Mars? 

Mr. DUNSTAN. Same for the Moon and for Mars, yes. 
Senator CRUZ. Mr. Schaefer. 
Mr. SCHAEFER. Well, on the question of salvage, maritime sal-

vage doesn’t work for most space debris because most space debris 
is valueless, so there’s nothing to be saved from the peril, so to 
speak. There is a little used concept called ‘‘liability salvage’’ that 
has found some reflection in U.S. maritime law, where you’re sav-
ing the person from the liability they would face if their piece of 
junk hit something valuable. 

But given that it’s a fault-based standard of liability in space 
even liability salvage may be difficult to implement. Who’s at fault 
if a piece of debris hits an active satellite, the thing that can move 
or the thing that can’t move? And it might depend quite a bit on 
the facts. Was the debris created in opposition to the internation-
ally recognized debris mitigation guidelines or not? Thus, estab-
lishing liability would be very fact specific. In short, liability sal-
vage theoretically may have some application, but pure maritime 
salvage doesn’t work. 

On the property rights issue, obviously, under U.S. interpretation 
of OST as now recognized and codified by the Congress, U.S. space 
businesses have property rights in extracted resources. That’s 38 
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years, at least, of U.S. interpretation on the issue, now confirmed 
and codified by the Congress. 

In terms of cordoning off areas, it’s really the non-interference 
right that comes into play. It might be better to proceed on a case- 
by-case basis with adding flesh to the principle. We could get a sit-
uation of U.S. company versus U.S. company, both going for the 
same area of a celestial body, and needing to assess what a non- 
interference right encompasses. 

We could also have a U.S. company versus foreign country situa-
tion, and it’s probably best to leave the discretion in the Executive 
Branch’s hands, case-by-case, applying those basic guiding prin-
ciples than trying to do a complete rewrite and upset of Article II 
of the OST, which I think very few countries would join. I think 
bilateralism, case-by-case, is probably the better way to go in the 
near and medium term at least. 

Senator CRUZ. Well, thank you to each of the witnesses. I think 
this was a very productive and educational panel. I will note that 
I’m looking forward to trying Ms. Montgomery’s Celestial Moon 
Beer if and when it is brewed. 

[Laughter.] 
Senator CRUZ. And with that, I want to thank each of the three 

witnesses in the first panel and welcome to come forward the sec-
ond panel, which we will move immediately to as soon as you have 
a seat. 

I want to welcome the second panel now. We will have a total 
of four witnesses. The first is Dr. Bob Richards, who is a space en-
trepreneur and a futurist. He is Co-founder of Moon Express, Inc., 
a space transportation and lunar resources company located at 
Cape Canaveral, where he currently serves as President and CEO. 
Dr. Richards chairs the Space Commerce Committee of the Com-
mercial Spaceflight Federation, serves on the Board of the Space 
Foundation, and is a Member of the International Institute of 
Space Law. 

Our second witness is Mr. Peter Marquez, who is the Vice Presi-
dent for Global Engagement at Planetary Resources, where he is 
responsible for working with governments around the world. Mr. 
Marquez has held positions in the Air Force, in the Office of the 
Secretary of Defense, working on national security space programs 
and special programs. After his time in the Pentagon, Mr. Marquez 
served on the National Security Council as the Director for Space 
Policy for President George W. Bush and also for President Barack 
Obama. 

Mr. Mike Gold is the Vice President of Washington Operations 
and Business Development at Space System Loral. Mr. Gold pre-
viously served for 13 years with Bigelow Aerospace, where he sup-
ported a variety of non-traditional space activities. Mr. Gold also 
serves as the chair of COMSTAC, which is the Federal advisory 
committee that provides advice and counsel to the Federal Aviation 
Administration’s Office of Commercial Space Transportation. 

And, finally, Colonel Pamela Melroy is a retired Air Force test 
pilot and NASA astronaut. Colonel Melroy is a veteran of three 
missions to the International Space Station and is one of two 
women to command the space shuttle. After leaving NASA, Colonel 
Melroy worked in industry and at the Federal Aviation Administra-
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tion’s Office of Commercial Space Transportation. Colonel Melroy 
recently left DARPA after serving 4 years as the Deputy Director 
of the Tactical Technology Office. Colonel Melroy is now owner and 
CEO of Melroy and Hollett Technology Partners. 

Welcome to each of you. 
Dr. Richards, you may begin. 

STATEMENT OF ROBERT (BOB) RICHARDS, FOUNDER AND 
CHIEF EXECUTIVE OFFICER, MOON EXPRESS, INC. 

Mr. RICHARDS. Thank you, Mr. Chairman, Ranking Member 
Markey. It’s an honor to be invited to speak with you today about 
reopening the American frontier and unleashing the innovative 
power of the U.S. commercial space industry as a driver of the Na-
tion’s space economy and settlement. 

Our need to expand humanity into space is not in question. To 
consider otherwise would put an expiry date on the human species. 
What is in question is the way that we will expand into space and 
which nations will set the standards of freedom and endeavor and 
reward as we enter these new frontiers. As a country built on the 
foundations of first frontiers, the United States stands unique in 
all the world with the opportunity to focus the power of its entre-
preneurial history and enterprising vision to open up the space 
frontier and in so doing create a peaceful, prosperous, and bound-
less future for all humanity. 

Today, I address you as the founder and CEO of Moon Express, 
a privately-funded commercial space company created to seek and 
unlock the resources of the Moon through a progressive series of 
commercial robotic missions, starting with our maiden voyage 
scheduled to launch late this year. Relevant to the subject of this 
hearing is that last year, after months of interagency consultations, 
Moon Express became the first commercial entity to receive formal 
U.S. Government approval to send a robotic spacecraft beyond tra-
ditional Earth orbit and to the Moon. This was, in fact, the first 
time in history that any government signatory to the Outer Space 
Treaty exercised its rights and obligations to formally authorize 
and supervise a commercial entity to fly beyond traditional Earth 
orbit and to the Moon. 

The framework we used for our mission approval was an interim 
patch that built on the existing payload review process of the Fed-
eral Aviation Administration Office of Commercial Space Transpor-
tation with a series of additional voluntary disclosures intended to 
help satisfy U.S. obligations under the OST. We worked independ-
ently with all stakeholder Federal agencies who, in turn, worked 
collaboratively and creatively to find a way to approve our ad hoc 
approach, even as Congress and the administration determined a 
more formal framework. 

Looking beyond our mission approval, which is an interim solu-
tion, we support a process that focuses on streamlining the regu-
latory framework, limits the government’s role to a light touch, pro-
motes American innovation and investment, and satisfies our inter-
national obligations. In essence, we believe that a commercial space 
activity should enjoy deemed authorization, presumed authoriza-
tion, unless there is a clearly evident or meaningful, demonstrable 
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impact on national security, U.S. obligations under international 
treaties, or harmful interference with others. 

The key to our survival as a species, in fact, the only key we hold 
in the long term, is to evolve into a multi-world species, harnessing 
the practically infinite energy and resources of space and easing 
the pressure on our home planet. Preservation of the Earth and our 
civilization is precisely the reason we need to expand our economic 
and societal sphere into space, beginning with the Moon and then 
beyond. 

But it’s not just about boldly going. It’s about boldly staying. It’s 
about moving the economic sphere of Earth outward in a way that 
uses the material wealth of space to solve the urgent problems we 
now face on Earth, to bring the poverty stricken segments of the 
world up to a decent standard of living without recourse to war or 
punitive action against those already in material comfort, to pro-
vide for a maturing civilization the basic energy vital to its survival 
through freedom of commerce in space. 

We are at the cusp of a magnificent adventure, an evolution of 
our species perhaps as significant as the evolution of life from 
ocean onto land. Our emergence from Earth into the ocean of space 
holds promise and opportunity, but also dangers of migrating con-
flict, and for the first time in human history, an opportunity to con-
quer new worlds without conquering each other. 

The United States has taken proactive measures to support its 
private sector and has interpreted the Outer Space Treaty in favor-
able ways to the Constitution and the founding principles of this 
country. While the Outer Space Treaty may appear antiquated in 
some ways, it is a remarkably visionary document with profound 
principles that have served the world well for decades. 

I believe time and energy is better spent in continuing to inter-
pret the Outer Space Treaty in favor of international collaboration 
without constraining the rights, the benefits, or the freedoms of 
U.S. commercial enterprise. We aspire to the stars. Mars beckons 
as a second home for humanity. The Moon is our gateway. 

Thank you, Mr. Chairman, for the opportunity, and I welcome 
questions afterwards. 

[The prepared statement of Mr. Richards follows:] 

PREPARED STATEMENT OF ROBERT (BOB) RICHARDS, FOUNDER 
AND CHIEF EXECUTIVE OFFICER, MOON EXPRESS, INC. 

Mr. Chairman, Senator Nelson, members of the Committee, 
It is an honor to be invited to speak with you today about reopening the American 

frontier and unleashing the innovative power of the U.S. commercial space industry 
as a driver of the Nation’s space economy and settlement. Although our lives are 
dominated with the everyday challenges of life on Earth and with each other, these 
matters are ultimately trivialized by the challenge of securing humanity’s future 
through our expansion into space, utilizing the practically infinite energy and re-
sources of space, and ultimately becoming a multi-world species. 

Our need to expand humanity into space is not in question, to consider otherwise 
would put an expiry date on the human species. What is in question is the way we 
will expand into space, and which nations will set the standards of freedom of 
human endeavor and reward as we enter these new frontiers. As a country built 
on the foundations of Earth’s frontiers, the United States stands unique in all the 
world with the opportunity to focus the power of its entrepreneurial history and en-
terprising vision to open up the space frontier, and in so doing, create a peaceful, 
prosperous and boundless future for all humanity. 
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Personal Journey 
My personal journey has been vested in creating international institutions and en-

terprises necessary to create a peaceful and prosperous spacefaring civilization. As 
a student in the 1980s, I co-founded Students for the Exploration and Development 
of Space, today still the largest student-run global space organization; the Space 
Generation Foundation, whose follow-on Advisory Council works with the United 
Nations to inspire and enable global youth to pursue their dreams in space; and the 
International Space University, which since its founding in 1987 has instructed 
thousands of graduate level students from both our main campus in Strasbourg, 
France, and our Space Studies Programs hosted around the world. Many graduates 
of this program today are in positions of leadership in the global space arena. More 
recently in 2008, I co-founded Singularity University, which has become a hub of 
global entrepreneurial innovation from our campus in Silicon Valley, tackling some 
of the worlds grand challenges with exponential technologies. 

I have also had the honor of working with NASA on the successful delivery of a 
robotic spacecraft to the north pole of Mars, a scientific mission that added much 
to our understanding of the Red Planet, and with the U.S. Air Force on the dem-
onstration of technologies in Earth orbit that enable new capabilities in autonomous 
rendezvous and proximity maneuvers. 

Today, I address you as Founder and CEO of Moon Express, a privately funded 
commercial space company created to seek and unlock the resources of the Moon 
through a progressive series of commercial robotic missions, starting with our maid-
en voyage scheduled to launch late this year. 
The Moon—Our Eighth Continent 

I look on the Moon as Earth’s eighth continent; a new world with a total land 
mass approximating North and South America combined. Thanks largely to the 
terabytes of data generated by the NASA’s Lunar Reconnaissance Orbiter, we know 
the Moon has vast resources, accumulated through billions of years of asteroid bom-
bardment that enriched the Moon much the same way as Earth, except for one key 
difference: accessibility. Unlike Earth, these lunar resources are largely on or near 
the lunar surface, relatively accessible except for the challenging economics of re-
trieving them when all the energy to do so needs to come from the Earth’s surface. 
But this too has now changed . . . 

Perhaps one of the greatest practical discoveries of our generation is the presence 
of vast quantities of water on the Moon, verified by NASA in 2009. The discovery 
of water on the Moon is a game changer, not just for the economic viability of lunar 
resources, but for the economics of reaching Mars and other deep space destinations. 

Water is the oil of the solar system, and the Moon will become a way-station in 
the sky. With private sector interest emerging in economic activity outside of tradi-
tional Earth orbit, the question of how the U.S. will enable and protect its national 
interests and non-governmental players is now timely and serious. 
‘Mission Approval’ for the 1st Private Venture to the Moon 

To date, all spacecraft that have ventured beyond Earth orbit on pre-authorized 
missions have been government spacecraft, and therefore were de-facto compliant 
with the Outer Space Treaty’s (OST) Article VI requiring government authorization 
and supervision. The U.S. has always believed that the private sector would be a 
growing part of our national space enterprise, and U.S. negotiators of the OST in-
sisted on recognition for non-governmental actors in space. In its ‘Mission Approval’ 
framework, Moon Express recognized the requirement to comply with the treaty’s 
framework as a U.S. company, and is honoring that commitment while pursuing a 
vital commercial role in our human space future. 

Following the welcome enactment of the Space Resource Exploration and Utiliza-
tion Act of 2015, we weighed the risks of seeking funding from investors for the 
final development and maiden launch of our first spacecraft with one critical ques-
tion unanswered: would the U.S. Government actually give us permission to fly? In 
early 2016, after visiting a number of Federal agencies involved in the interagency 
review of launch licenses, it became clear that although any of the agencies could 
potentially say ‘‘no’’, no one agency had the independent authority to say ‘‘yes’’. We 
needed certainty to attract further funding from our investors, within a timeline de-
sired by our customers, so we began seeking an answer. 

In the absence of any prescribed process or clarity of regulatory authority, we pro-
posed a ‘Mission Approval’ framework, intended as an interim ‘patch’, that built on 
the existing payload review process of the Federal Aviation Administration Office 
of Commercial Space Transportation (FAA/AST) with a series of additional ‘vol-
untary disclosures’ intended to help satisfy U.S. obligations under the OST. We 
worked independently with all stakeholder Federal agencies, who in turn worked 
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collaboratively and creatively to find a way to approve our ad hoc approach, even 
as Congress and the Administration determine a more formal framework. 

As a result of our initiative and the Federal agency efforts, on July 20th, 2016, 
Moon Express became the first commercial entity to receive formal U.S. Government 
approval to send a robotic spacecraft beyond traditional Earth orbit and to the 
Moon. This was in fact the first time in history that any government signatory to 
the Outer Space Treaty exercised its rights and obligations to formally authorize 
and supervise a commercial entity to fly a mission beyond Earth orbit. So let us be 
clear: for our ‘Mission Approval’, the United States government has more than com-
plied with Article VI. But let’s also be clear that what we received was qualified 
as a ‘‘one-time only’’ authorization, because it was made clear to us that the positive 
determination does not extend to future missions by Moon Express or similar mis-
sions from other entities. We are therefore still contending with regulatory uncer-
tainty for future missions. 

We can only be thankful for the efforts of the FAA’s Office of the Associate Admin-
istrator for Commercial Space Transportation, and in particular George Nield, 
Shana Dale and Laura Montgomery, who championed our ‘Mission Approval’ appli-
cation through an enhanced payload review process. Aided in particular by the con-
certed interagency efforts of Tom Kalil and Ben Roberts at the White House Office 
of Science and Technology Policy, Brian Israel and Ken Hodgkins at the State De-
partment, Robin Frank at NASA, Doug Loverro at the Department of Defense, and 
many others who worked with them or at other agencies, we were able to secure 
a consensus approval, communicated to us by the FAA Office of Commercial Space 
Transportation, so Moon Express could move forward with our mission plans. Equal-
ly as important, this approval allowed us to solidify our private financing which had 
been hampered by the uncertainty regarding Federal permission to undertake our 
mission. 
The Mission Approval as Precedent for a Future Regime 

In 1983 Congress began the long effort to craft and enact the Commercial Space 
Launch Act of 1984, which gave the Department of Transportation sufficient author-
ity to become a one-stop shop for launch licensing. Three decades later, this com-
mittee helped write the Commercial Space Launch Competitiveness Act, which di-
rected the previous administration to propose a long-term solution to authorizing 
and supervising commercial space ventures beyond launch, telecommunications, and 
remote sensing. 

The effort for our ‘Mission Approval’ came at a huge cost of company executives’ 
time and expense, triggered exhaustive interagency deliberations, and delayed our 
fundraising and our mission. We’re glad we were able to do this, but it wasn’t an 
easy path and we were never assured success. To some extent we believe our ‘Mis-
sion Approval’ framework was accepted because we were proposing a fairly simple, 
short-duration mission. Lacking any further Federal clarification of approval proc-
ess, we plan to use our ‘Mission Approval’ framework again, and we need to be able 
to use it again soon, as we have follow-on lunar missions already in the works for 
2019 and 2020. We are hopeful that the Congress and Administration, in consulta-
tion with industry, can apply principles like those we based our approach on to craft 
a more permanent system for companies like us, and the many companies that are 
yet to be born who will join us in expanding U.S. commercial space activity to the 
Moon and beyond. 
Supporting a Regulatory Framework with Minimal Burden and Maximum 

Certainty 
We support a process that focuses and streamlines the regulatory framework, lim-

its the government’s role to a light touch, promotes American innovation and invest-
ment, and satisfies our international obligations. We believe this could be accom-
plished with a ‘‘presumed authorization within predefined boundary conditions’’ ap-
proach to non-traditional commercial space activities beyond Earth orbit. 

In essence we believe that a commercial space activity should enjoy ‘‘deemed au-
thorization’’ unless there is a clearly evident or meaningful demonstrable impact on 
national security, U.S. obligations under international treaties, or harmful inter-
ference with others. 

Our premise is that the U.S. Government should in principle enact laws that as-
sure freedom of enterprise in space, making it illegal for the government to deny 
or restrict private sector space activity, provided the activity satisfies three funda-
mental axioms that should be the foundations of any U.S. policy governing non-tra-
ditional space missions in or beyond Earth orbit: 

(1) no meaningfully demonstrable negative impact on national security 
(2) no harmful interference with existing space infrastructure or activities 

VerDate Nov 24 2008 10:53 May 15, 2018 Jkt 075679 PO 00000 Frm 00061 Fmt 6633 Sfmt 6621 S:\GPO\DOCS\29998.TXT JACKIE



58 

(3) does not breach U.S. obligations under international treaties 

And otherwise, whatever Federal body that is in charge of the application/reg-
istration has no legal right to object to it. In other words, it is ‘‘presumed authorized 
within predefined boundary conditions’’, and only if those boundary conditions are 
shown to be violated would the application go to an interagency ’secondary review’ 
cycle in which the onus would be on the government to prove that the boundary 
conditions are breached in order to deny the application/registration, accompanied 
by a proposed enabling solution, which then would be subject to revision, appeal, 
etc. We also suggest that a legally binding time-frame would be imposed on both 
the first and secondary reviews, after which the presumed authorization would pre-
vail. 

Public-Private Partnerships 
One of the reasons it is vital for the U.S. Government to create policy clarity and 

streamline regulatory burdens for commercial lunar and other nontraditional space 
business ventures is because in almost every case, some Federal agency is likely to 
want to directly or indirectly purchase a space good or service from these companies. 

In our case, we have benefitted from many Space Act Agreements with NASA 
which allowed us to learn from the agency and jointly develop new capabilities 
based on historic ones. Most of our early Space Act Agreements with NASA involved 
us paying NASA for access to technologies and facilities, but that has evolved in re-
cent years into the use of no-exchange of funds Space Act Agreements that involve 
mutual value. In particular, NASA’s Lunar Cargo Transportation and Landing by 
Soft Touchdown (Lunar CATALYST) program has provided us significant access to 
NASA technologies, facilities, and expertise that is accelerating our initial mission. 
The reason NASA is doing this is because they need less expensive ways to conduct 
robotic lunar exploration and seek to spur commercial cargo transportation capabili-
ties to the surface of the Moon with competitively selected industry partners. 

Over the years NASA has funded many existing ‘‘orphan’’ payloads from U.S. sci-
entists that need a ride into lunar orbit or to the surface. Recent U.S., Indian, Japa-
nese, and Chinese missions to the Moon have only wetted the appetite of lunar sci-
entists. Given NASA’s primary focus on Mars exploration, it is not likely that NASA 
will send another large dedicated spacecraft to the Moon, but it could purchase rides 
from commercial providers such as Moon Express. 

We are therefore particularly happy about recent announcements by NASA of po-
tential interest in commercially-provided robotic systems for science and exploration 
investigations of the Moon. Extending the public-private partnership model of com-
mercial transportation services beyond Earth orbit will enable new growth in U.S. 
industrial capacity and capability while introducing the economics of private sector 
competitive innovation to deep space and planetary exploration. 

As Moon Express’ capabilities grow, we can bring back samples from geologically 
interesting lunar sites. Eventually, as we grow to begin to harvest lunar water ice 
and turn it into liquid hydrogen and oxygen for propellant and commercial uses, one 
of the largest customers may be NASA’s human missions to Mars. If NASA (or an-
other agency) wishes to accelerate a specific capability on our roadmap, then a pub-
lic-private partnership such as that used so effectively on cargo resupply o the Inter-
national Space Station could deliver results much sooner and cheaper than a tradi-
tional contracting approach. 

Public-private partnerships are much more fundamental to the U.S. Government’s 
goals in space than just serving as a more efficient procurement method. NASA’s 
organic law mandates that the agency ‘‘promote the fullest commercial use of space’’. 
The vision that Chairman Cruz has set for these hearings is one of the government 
opening the space frontier to commerce and settlement by private citizens. There-
fore, whereas a traditional procurement may or may not develop technologies with 
some potential commercial application, a public-private partnership fosters the 
emergence of privately-owned, largely privately-capitalized space goods and services 
providers who can and will seek out new markets beyond government customers. 
That economic infrastructure which grows out from the government’s legal and reg-
ulatory framework and limited public sector investments is what promises our 
broader society a hopeful future as our Nation leads the expansion of humanity into 
space. 

Therefore, creating the right policy environment is vital to achieving the full stra-
tegic benefits of American leadership on the space frontier. Our nation’s entre-
preneurs and engineers, students and scientists, teachers and tourists will follow 
NASA’s pioneering steps into the solar system carrying American civilization with 
them. 
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The U.S. Government needs to create a framework that allows and encourages 
U.S. enterprise to invest in utilizing these lunar resources, or other nations will do 
so. 
American Preference 

One concern that has emerged in America’s leadership on the space frontier is 
that NASA has typically tended to use international partnerships with other space 
agencies more than domestic public-private partnerships to carry out science mis-
sions. While Moon Express certainly supports the national security and foreign pol-
icy benefits to the U.S. from such cooperative scientific projects, it is important for 
policymakers to realize that these international efforts can preclude American com-
mercial participation. 

For example, if NASA spends its dollars on helping another nation learn how to 
land a spacecraft on the Moon, including the provision of hardware and launch serv-
ices for the mission, instead of buying a ride from a commercial provider, then it 
is arguably subsidizing the creation of a foreign capability, while not utilizing a nas-
cent or extent domestic commercial service. This choice is not a simple matter of 
‘‘domestic preference’’ versus international diplomatic benefits, but one of pursuing 
space goals that are more relevant to U.S. commercial providers via public-private 
partnerships, while more advanced or purely scientific projects can be international-
ized. 
The Big Picture 

So far, modern humans have been resident on Earth for a few thousandths of a 
percent of our planet’s lifetime; a microscopic sliver of planetary history. Civilization 
as we know it has been around a 100 times less than that. In the last few frames 
of our planetary cinema, barely a subliminal flicker, the first artifacts of a techno-
logical civilization have left the atmosphere and can be found on our neighboring 
worlds. Some farther than that. If the story of humanity ended tomorrow, by nat-
ural or self-inflicted calamity, these extraterrestrial human artifacts might be the 
only remaining evidence that there was an emergent spacefaring species on the 
third rock from the Sun. 

The key to our survival as a species, in fact the only key we hold in the long term, 
is to evolve into a multi-world species, harnessing the practically infinite energy and 
resources of space and easing the pressure on our planet. 

Space is vast, and if we lived on a planet isolated like an island in an empty 
ocean, it would be very hard to develop space resources. But luckily, we are an ar-
chipelago with a sister world containing resources we can utilize. The Moon; our 
eighth continent, rich in resources, the gateway to the solar system, is also the gate-
way to our future. 

Preservation of the Earth and our civilization is precisely the reason we need to 
expand our economic and societal sphere into space, beginning with the Moon and 
then beyond. 

Sixty years ago we began our journey as a spacefaring species. We need to get 
a toe-hold back on the Moon, and this time not let go. Moon Express is dedicated 
to exploring and unlocking the resources of the Moon for the benefit of humanity. 
We’re undertaking this goal with private investment, not on the backs of the tax-
payer. The risk is ours. The rewards will become available to everyone. We will con-
duct ourselves responsibly and with respect to national and international laws. We 
will avidly support science and exploration of the Moon as we seek water and min-
erals. But we’re going. And we’re thrilled to have the laws of the United States pro-
tecting our activities and backing our efforts to find new resources that could one 
day help the economies of planet Earth and secure our future in space. 

It’s not just about boldly going; it’s about boldly staying. It’s about moving the 
economic sphere of Earth outward in a way that uses the material wealth of space 
to solve the urgent problems we now face on Earth: to bring the poverty-stricken 
segments of the world up to a decent living standard, without recourse to war or 
punitive action against those already in material comfort; to provide for a maturing 
civilization the basic energy vital to its survival . . . through freedom of commerce 
in space. 

We are at the cusp of a magnificent adventure, an evolution of our species per-
haps as significant as the evolution of life from the oceans onto land. Our emergence 
from Earth into space holds promise and opportunity, but also dangers of migrating 
conflict, and for the first time in human history, an opportunity to conquer a new 
world without conquering each other. 

The United States has taken proactive measures to support its private sector and 
has interpreted the Outer Space Treaty in favorable ways to the Constitution and 
founding principles. While the Outer Space Treaty may appear antiquated in some 
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ways, it is a remarkably visionary document with profound principles that have 
served the world well for decades. I believe time and energy is better spent in con-
tinuing to interpret the Outer Space Treaty in favor of international collaboration 
without constraining the rights and benefits of the freedom of U.S. commercial en-
terprise in space. 

We aspire to the stars. Mars beckons as a second home for humanity. The Moon 
is our gateway. 

Thank you for your time and the opportunity to present this testimony. 

Senator CRUZ. Thank you, Dr. Richards, and I appreciated your 
invocation of the mission statement to boldly go where no one has 
gone before, or perhaps the most famous split infinitive in all of 
history. 

[Laughter.] 
Senator CRUZ. Mr. Marquez. 

STATEMENT OF PETER MARQUEZ, VICE PRESIDENT FOR 
GLOBAL ENGAGEMENT, PLANETARY RESOURCES 

Mr. MARQUEZ. Chairman Cruz, Ranking Member Markey, thank 
you very much for the opportunity to come here today and talk 
about the Outer Space Treaty. I especially want to thank you and 
your staff also for the 2015 passage of the CSLCA. It was a tre-
mendous event for this community, so thank you. 

I come here today representing a multinational asteroid mining 
company, Planetary Resources. We exist to extract and utilize re-
sources from asteroids that are needed for humanity to create a 
truly universal space economy, have a permanent presence in the 
solar system, and increase the quality of life for all people living 
on Earth. 

We’ll harvest water from asteroids to be used as fuel for space-
craft and satellites, as life support for a space workforce, as radi-
ation shielding, and to grow food. We’ll extract metal, which will, 
in turn, be 3-D printed so that we can construct nearly anything 
in space or any component needed; and we’ll provide the fuel and 
raw materials needed for any long-term, sustainable, and scalable 
mission to the Moon, Mars, and beyond. In the long term, we will 
bring back extremely scarce resources, like platinum group metals, 
to the Earth to increase the quality of life for everybody. 

We’ll continue to build upon the great successes that we’ve had 
so far. In 2015, our company began the asteroid mining age when 
we launched our first technology demonstration satellite. In 2016, 
we used materials from a meteorite to 3-D print the first object 3- 
D printed from outer space material. We’ve built two follow-on sat-
ellites that will be launched soon, and in 2020, we will launch and 
operate the first ever private deep space mission. We will also con-
duct an unprecedented mission to visit, survey, and prospect sev-
eral near-Earth asteroids. 

Our team that we have is an example of, I think, many of the 
commercial space companies here now. Our engineers helped de-
sign, build, and operate a variety of Mars missions to include all 
the recent landers and rovers. We have a staff that comes from a 
variety of industries, from mining to semiconductors to planetary 
science to agriculture to the automotive industry to the IT commu-
nity and many more. And despite what Mr. Schaefer said, we do 
have a pretty good law and policy team on staff, too, coming from 
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the State Department, the United Nations, the White House, and 
the national security community. 

For Planetary Resources to accomplish this mission, we need sta-
bility and predictability. This nation has a history of not only sup-
porting commercial space activities, but leading and implementing 
the international legal structure that created that stable and pre-
dictable space environment. 

During the early negotiations of what would become the Outer 
Space Treaty, the U.S. actually fought to include commercial space 
activities because they believed it would be important. On the other 
side of the argument was the Soviet Union, which sought to have 
those operations limited to governments only. If the U.S. had not 
promoted those principles early on, I would not be here, my fellow 
panelists would not be here, there would be no Blue Origin, there 
would be no Virgin Galactic, no XPrize, and none of the other hun-
dreds of small businesses that support this community across the 
country. 

This U.S. national space policy was founded on these principles. 
Indeed, the principles from President Eisenhower on have become 
the foundation of our international legal environment and the 
Outer Space Treaty, principles that we as a nation have held since 
the dawn of the space age and that enabled the various space com-
mercial capabilities that we have now. The treaty has proven to be 
a flexible foundation for those activities. Indeed, one of the keys to 
the treaty’s enduring relevance is that the framers did not attempt 
to regulate specific activities. To do so, or today, for that matter, 
would be a recipe for obsolescence. Instead, the treaty establishes 
foundational principles. 

There are now active discussions in the international community 
about how to interpret and apply the OST to these unprecedented 
activities. The U.S. comes to these negotiations from a position of 
strength. For one, the U.S. played a leading role in the treaty’s for-
mation, as I said, and it is this unbroken consistency of the U.S.’s 
interpretation of the treaty and application of the treaty for more 
than 50 years and across the past 12 Presidential administrations 
that is key to our credibility in this process. 

For our company, the value of the international legal framework 
is clear. Without it, we’d be trying to operate in a reality without 
rules—chaos and anarchy. However, the treaty must be meaningful 
and responsive, and in order to do that, we will need the appro-
priately interpreted and implemented national legislation. As I 
mentioned before, the CSLCA is an excellent example of how to 
build upon the foundation of the Outer Space Treaty with national 
law. 

None of this is to say the treaty is perfect or that it’s complete 
or that Congress’ work is complete. We are concerned, however, 
that opening up the treaty will leave our industry worse off and 
will overall be to the detriment of national and international secu-
rity. And as a brief aside, I would say that it’s worth noting that 
many of the principles and motivations espoused in the early U.S. 
negotiations and garnering support of the Outer Space Treaty were 
to protect national and international security. Again, in my pre-
vious occupations, I’d be remiss in not mentioning the purpose of 
many of these things. 
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My strong recommendation is that we continue to build upon the 
Outer Space Treaty with strong national legislation, and with 
strong national legislation and international collaboration, our com-
mercial space industry will continue to thrive and innovate to 
broaden our horizons, add to our knowledge, and improve our way 
of living on Earth. 

Thank you, Mr. Chairman. 
[The prepared statement of Mr. Marquez follows:] 

PREPARED STATEMENT PETER MARQUEZ, VICE PRESIDENT FOR GLOBAL ENGAGEMENT, 
PLANETARY RESOURCES 

Chairman Cruz, Ranking Member Markey, and members of the Subcommittee, 
thank you for the opportunity to provide comments on the vital role of the Outer 
Space Treaty to our growing space industry. 

I represent a multi-national asteroid mining company. Planetary Resources exists 
to extract and utilize resources on asteroids that are needed for humanity to; create 
a truly universal space economy, have a permanent presence in the Solar System, 
and increase the quality of life for all people living on Earth. Planetary Resources 
began the age of asteroid mining in 2015 when we launched the first asteroid min-
ing technology demonstration satellite. We have built two follow-on satellites that 
are currently awaiting launch. In 2020, we will launch and operate the first-ever 
private deep-space mission where we will also conduct a historic and unprecedented 
mission to visit, survey and prospect several near-Earth asteroids. 
What we do 

Our business is to provide resources for people and the products they will need 
in space. 

• We will provide fuel and raw materials that will be integral to any long-term, 
sustainable and scalable missions to the Moon, Mars, and beyond. 

• We will harvest water from asteroids to be used as fuel for spacecraft and sat-
ellites, life support for a space workforce, radiation shielding, and to grow food. 

• We will extract metal which will, in turn, be 3–D printed into nearly any struc-
ture or component needed in space. 

Our near-term initiatives are providing fuel to launch providers for refueling their 
rockets in space with liquid hydrogen and oxygen we extract from asteroids. The re-
fueling of rockets in space allows for significant reductions in launch costs and in-
creased payload capacity for missions to the Moon and Mars. For example, our anal-
ysis shows cases where refueling a rocket on a Mars mission can decrease the cost 
of launching a payload from roughly $40MM per metric ton down to $11MM per 
metric ton while simultaneously increasing the maximum payload capacity from 
about 3 metric tons to 26 metric tons. Long-term and permanent exploration is in-
feasible without space resource utilization. 

Longer-term, platinum group metals are also one of our key targets. They are ex-
tremely rare on Earth but in nearly limitless supply on asteroids. For example, a 
single 500-meter platinum rich asteroid contains 175 times the global annual output 
of platinum or 1.5 times the known global platinum reserves. Our activities will 
make these previous scarce resources ubiquitous and increase the quality of life for 
all humanity. 
The Context 

Less than a decade ago, asteroid mining was still relegated to science fiction nov-
els or movies. In the span of the past few years we have been able to harness a 
confluence of technical development, increasing scientific knowledge, and reductions 
in costs to move asteroid mining from fiction to reality. But there is still much to 
learn and do. 

The position we find ourselves in today regarding asteroid mining is not much dif-
ferent than the situation our predecessors found themselves in over 50 years ago. 
Many of the technologies that would define the space age were still in development 
and there was uncertainty as to how space activities would evolve. The U.S. had 
a firm position that private activities would play a key role in the future of space. 
The Soviet Union, on the other hand, sought to have space operations limited to 
Governments. If the U.S. had not promoted commercial space activities in the 1960s 
I would not be here today, my fellow witnesses would not be here, there would be 
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no Blue Origin, no SpaceX, no Virgin Galactic, no XPrize, and none of the hundreds 
of small businesses that support our commercial space industry would exist. 

Today, we find ourselves in a time of opportunity. The breadth of space activities, 
and the services they provide to people in space and on Earth, is growing exponen-
tially. This period of unprecedented space expansion is a product of the stability 
that we have had in space since the launch of Sputnik in 1957. Despite global ten-
sions, space has remained a realm of peace and predictability. That stability, in no 
small part, has been assured by the tenets of the Outer Space Treaty. Through the 
development of a common agreement with the international community the 
foundational precepts of the Treaty have keep the space domain safe, stable and 
sustainable for 50 years. 
The Value of the Foundations of the Space Legal Regime 

For Planetary Resources to accomplish our mission, we need such stability and 
predictability, not only in space but also in the domestic and international legal 
landscapes. This Nation has a history of not only supporting commercial space ac-
tivities but leading and implementing the international legal structure that allowed 
it to exist in the first place. 

The U.S. National Space Policy was founded on these legal principles. Indeed, 
every President since Eisenhower has espoused the same principles for space explo-
ration and utilization which, in turn, became the foundation of our international 
legal environment and the Outer Space Treaty. 

Given its central role in assuring peace and stability in space, our success relies 
very much on the Outer Space Treaty. The consistent interpretation and application 
of the Treaty by the U.S. Government provides a predictable environment in which 
we can flourish. Since the dawn of the space age, as new technologies and capabili-
ties have arisen, the Treaty has proven to be a flexible foundation for space activi-
ties. Indeed, one of the keys to the Treaty’s enduring relevance is that its framers 
did not attempt to regulate specific space activities. To do so then—or today, for that 
matter—would be a recipe for obsolescence. Instead, the Treaty establishes certain 
foundational principles, and a basic legal framework within which space activities 
have been addressed through dialogue among States and implementing legislation 
by national legislatures. 

Perhaps the most crucial dimension of the Outer Space Treaty for our company 
is the Treaty’s enabling framework for space resource utilization. At this moment 
in time, as Planetary Resources brings utilization of asteroid resources ever closer 
to humanity’s reach, there are active discussions in the international community 
about how to interpret and apply the Outer Space Treaty to these historic activities. 
The United States comes to these negotiations from a position of strength. For one, 
the U.S. Government played a leading role in the Treaty’s formation. Yet it is the 
unbroken consistency of the United States’ interpretation of the Treaty, over fifty 
years and across the past twelve Presidential administrations, that is the key to our 
credibility in this process. 
The Importance of Domestic Legislation in the Context of the OST 

For Planetary Resources, the value of the international legal framework for space 
is clear—without it we would be trying to operate in an anarchic reality. However, 
for that regime to be meaningful and responsive to the advancement and expansion 
of space technologies, its tenets must be appropriately interpreted and implemented 
by effective national legislation. 

Relevant to space resources, the United States has Title IV of the Commercial 
Space Launch and Competitiveness Act (CSLCA) which recognizes the legal right 
to own resources extracted from asteroids, in full accordance with international law. 
Planetary Resources strongly thanks the Senate, and specifically, this Committee’s 
Members and staff in developing and passing this law. 

The leadership of the U.S. Government, nationally and internationally, and the 
steadfast support to commercial space activities created technological advances that 
increased our scientific knowledge, economic prosperity, and international security. 
That support continues today as evidenced by this hearing today and the Commit-
tee’s continued strong interest in nurturing this industry that is critical to both na-
tional security and economic competiveness. 

The Space Resource Utilization Act of 2015 is an excellent example of the ways 
the Congress can support innovative, new commercial space activities by building 
atop the Outer Space Treaty’s basic foundation. We are confident that U.S. dip-
lomats, strengthened by the United States’ unmatched consistency in interpreting 
the Treaty, will continue to engage with the international community and find com-
mon direction on the interpretation of the Treaty in a manner that promotes innova-
tive, ground-breaking commercial space activities. 
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Conclusion 
Internationally, the 1967 Outer Space Treaty is the backbone of the stability and 

predictability of not only the legal landscape, but space operations themselves. Arti-
cle VI ensures that all operators, public or private, from all countries, operate ac-
cording to a common set of basic rules. This legal level playing field for all 
spacefarers is allowing new space industry to flourish across the globe. 

Planetary Resources is proud to be part of one of those new industries. Utilizing 
asteroid resources fundamentally changes our ability to operate in space. Here in 
the United States, our large, and growing team, spans five states in addition to our 
presence in the Grand-Duchy of Luxembourg. Our investors are from all corners of 
the globe and our customers are on Earth and in space. This is an exciting time. 

Space is a global endeavor with profound national-level implications. We consider 
that the two legal pillars of a stable international legal regime agreed to by all glob-
al players, the Outer Space Treaty, coupled with effective domestic legislation that 
can be responsive to technological advancements, as typified by the 2015 CSLCA 
will allow us to effectively prosper, and will allow others to operate and compete 
on a level playing field. 

None of this is to say that the Treaty is perfect in every way, or that the 
Congress’s work in enabling a robust and globally competitive commercial space sec-
tor is complete. We are concerned however, that opening up the Outer Space Treaty 
will leave our industry worse off and will, overall, be to the detriment of national 
and international security. 

We look forward to continued successful U.S. engagement with international part-
ners to interpret and apply the Outer Space Treaty to evolving circumstances, and 
the continued support of the Congress in developing timely domestic legislation to 
support space technology developments. 

Our simple message is that our focus should continue to be building upon the 
foundation of the Outer Space Treaty, rather than putting that foundation at risk. 

I thank you Mr. Chairman. 

Senator CRUZ. Thank you, Mr. Marquez. 
Mr. Gold. 

STATEMENT OF MIKE GOLD, VICE PRESIDENT, 
WASHINGTON OPERATIONS AND BUSINESS DEVELOPMENT, 

SPACE SYSTEMS LORAL 

Mr. GOLD. Thank you Chairman Cruz, Ranking Member Markey, 
and the dedicated Subcommittee staff for this opportunity to dis-
cuss the Outer Space Treaty’s impact on American commerce and 
settlement in space. 

I serve as Vice President of Washington Operations and Business 
Development for Space Systems Loral, or SSL. SSL is America’s 
most prolific commercial satellite manufacturer. Over 80 satellites 
built by SSL are currently in orbit and providing coverage to the 
entire populated surface of the Earth. SSL is also a global leader 
in space-based robotics, advanced propulsion, as well as data ex-
traction and analytics. 

There has never been a more exciting time to be in the space in-
dustry. Asteroid mining, space tourism, private sector space sta-
tions, and commercial lunar rovers are all transitioning from 
science fiction to reality. We are living in an age of wonders. 

Like every other space activity, satellite operations may be trans-
formed by new ideas and technologies. For example, the oper-
ational lifetime of satellites is nearly always limited by their fuel 
supply. This can and will change. Via the Restore-L program, SSL 
and NASA are developing robotic LEO spacecraft that will ren-
dezvous with and refuel satellites. If the Restore-L mission is suc-
cessful, it could fundamentally alter the nature of satellite oper-
ations while providing the U.S. with a vital technological advan-
tage. 

VerDate Nov 24 2008 10:53 May 15, 2018 Jkt 075679 PO 00000 Frm 00068 Fmt 6633 Sfmt 6601 S:\GPO\DOCS\29998.TXT JACKIE



65 

Moreover, SSL was selected by DARPA to support the Robotic 
Servicing of Geosynchronous Satellites, or RSGS program. RSGS, 
an innovative public-private partnership between DARPA and SSL, 
will produce a robotic servicing vehicle that can repair satellites in 
orbit as well as replace or add new components to a satellite. Per 
DARPA’s participation in RSGS, satellite servicing would not only 
bolster job creation and enhance American competitiveness, but 
such capabilities will be critical for national security. 

During testimony before the Senate Select Committee on Intel-
ligence earlier this month, Dan Coats, the Director of National In-
telligence, stressed that China and Russia are developing directed 
energy weapons, missiles, and robotic spacecraft capable of dis-
abling American satellites in both LEO and GEO. Restore-L, 
RSGS, and satellite servicing in general will substantially bolster 
the security and resiliency of America’s vital orbital assets, while 
supporting domestic high-tech job creation and commercial innova-
tion. 

However, satellite servicing and all other forms of new space ac-
tivities need funding, and what investors are looking for is a legal 
regime that offers certainty, transparency, and efficiency. Article 
VI of the Outer Space Treaty requires nations to provide authoriza-
tion and continuing supervision of their private sector space activi-
ties. This Treaty obligation actually aligns with the desire of inves-
tors for regulatory certainty. Investors and insurers need to know 
that relevant Federal departments and agencies, particularly the 
Department of Defense, the Department of State, and NASA, will 
not object to their proposed activities. 

Unfortunately, there is no established process for the Federal 
Government to provide entrepreneurs with this regulatory reassur-
ance. Currently, companies, including SSL, are bringing their inno-
vative space activities to the FAA Office of Commercial Space 
Transportation, or FAA AST. The FAA AST conducts an inter-
agency review and subsequently has provided companies with what 
is called a payload approval letter. 

The simplest, least bureaucratic, and most expeditious means of 
addressing not only Article VI, but providing entrepreneurs with 
the predictability that they desire is for Congress to direct the FAA 
AST to establish an enhanced payload review process that would 
leverage and formalize the work that the AST is already success-
fully conducting. Additionally, when such payload review approvals 
are issued, they should contain a proviso requiring that if sub-
stantive changes occur, the private sector applicant will update the 
FAA AST. This simple proviso, in conjunction with the enhanced 
payload review process, would be sufficient to meet Article VI’s au-
thorization and continuing supervision requirement. 

Even with any Article VI concerns fully resolved, the Outer 
Space Treaty still contains a variety of clauses and provisions that 
are vague or challenging for private sector operations, such as Arti-
cle II and Article XII. Despite these challenges, it would still be ill- 
advised for the U.S. to withdraw from the Treaty or open it up to 
revisions. Although the Treaty is imperfect, due to its focus on 
principles instead of prescriptive requirements, it has largely stood 
the test of time. 
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The Treaty has provided a foundation that international space 
law and public and private sector activities depend upon. If the 
U.S. pulled out of the Treaty, it would create confusion and uncer-
tainty, hindering new commercial developments as well as estab-
lished private sector space activities. Moreover, opening up the 
Treaty to amendments would risk the international community in-
serting even more language that would run counter to U.S. inter-
ests. 

Instead, the Department of State in cooperation with the private 
sector should engage with likeminded countries, particularly 
launching states, to establish bilateral and multilateral under-
standings regarding aspects of the Treaty that require additional 
clarity and interpretation. Again, predictability, efficiency, and 
transparency are the key values necessary for a successful legal re-
gime. If Congress can do its part and provide entrepreneurs with 
the regulatory certainty that they need, we can all start spending 
less time with lawyers and more time on launches. 

Thank you for this opportunity. 
[The prepared statement of Mr. Gold follows:] 

PREPARED STATEMENT OF MIKE GOLD, VICE PRESIDENT, WASHINGTON OPERATIONS 
AND BUSINESS DEVELOPMENT, SPACE SYSTEMS LORAL 

Thank you Chairman Cruz, Ranking Member Markey, distinguished members of 
the Subcommittee, as well as the Subcommittee’s dedicated and hardworking staff, 
for this opportunity to discuss the Treaty on Principles Governing the Activities of 
States in the Exploration and Use of Outer Space, including the Moon and Other 
Celestial Bodies, commonly referred to as the Outer Space Treaty (‘‘OST’’ or the 
‘‘Treaty’’). My name is Mike Gold and I am Vice President of Washington Operations 
and Business Development for Space Systems Loral (‘‘SSL’’). 

SSL is America’s most prolific commercial communications satellite manufacturer. 
Over eighty satellites built by SSL are currently in orbit providing services to the 
entire populated surface of the Earth. Billions of people depend upon satellites man-
ufactured by SSL every day. Moreover, SSL is a trailblazer in space-based robotics, 
supporting a variety of innovative projects with both the National Aeronautics and 
Space Administration (‘‘NASA’’) and the Defense Advanced Research Projects Agen-
cy (‘‘DARPA’’). SSL is also a global leader in space-based propulsion, leveraging 
highly reliable and robust systems such as the 1300 bus, a proven workhorse, while 
advancing the state of the art with new solar electric propulsion technologies. Earth 
observation and other types of satellites are generating an ever-increasing volume 
of data that can be leveraged for national security, commerce, and science. SSL and 
its affiliated companies have decades of experience extracting useful information 
from data through advanced image and signal processing as well as change detec-
tion. SSL provides customers with complete end-to-end services from satellite manu-
facturing to data analysis. 

SSL employs thousands of engineers, scientists, and technicians across the coun-
try, and has been a leader in ‘commercial space’ over many decades. For SSL, and 
the American commercial space industry as a whole, to continue to survive and 
thrive, a regulatory environment that is conducive to innovation as well as private 
sector operations and growth is vital. The OST, which forms the foundation of global 
space law, addresses a wide variety of issues and activities. However, the most rel-
evant portion of the Treaty, which requires immediate action from policymakers, re-
lates to Article VI. 
I. ‘‘Continuing Supervision’’ Under Article VI of the Outer Space Treaty 

Article VI of the Outer Space Treaty states in relevant part: 
‘‘The activities of non-governmental entities in outer space, including the Moon 
and other celestial bodies, shall require authorization and continuing super-
vision by the appropriate State Party to the Treaty.’’ (emphasis added) 

Authorization and continuing supervision for established commercial space activi-
ties, such as telecommunications or remote sensing, are currently conducted by, re-
spectively, the Federal Communications Commission (‘‘FCC’’) and the National Oce-
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anic and Atmospheric Administration (‘‘NOAA’’). However, there is no established 
process for the United States Government (‘‘USG’’) to authorize or supervise new, 
innovative commercial space activities. 

There has never been a more exciting time to be in the commercial space world. 
Private sector space stations, space tourism, asteroid mining, and commercial lunar 
rovers are all transitioning from science fiction to reality. American entrepreneurs 
are leading the way into this new frontier, and we are still at the very beginning 
of what is certain to be an era of great change and progress. Like every other space 
activity, the satellite industry could be transformed by new technologies and con-
cepts. Specifically, the introduction of robotic satellite servicing in low Earth orbit 
(‘‘LEO’’), as well as in geosynchronous orbit (‘‘GEO’’), may substantially alter the in-
dustry’s existing paradigm. 
A. The Importance of Satellite Servicing 

SSL is currently supporting two innovative satellite servicing activities, NASA’s 
Restore-L and DARPA’s Robotic Servicing of Geosynchronous Satellites (‘‘RSGS’’). 
The Restore-L mission is focused on a robotic spacecraft refueling Landsat-7 (a 
NASA remote sensing satellite). SSL satellites are built to last and their operational 
lifetimes are nearly always limited due to a lack of fuel. Via Restore-L, NASA and 
SSL will demonstrate the ability to overcome this challenge by delivering fuel to sat-
ellites, substantially extending their lifetimes. 

DARPA’s RSGS program will focus on repairing satellites as well as adding and 
replacing satellite components. Fixing a satellite that has failed to deploy properly 
would save American taxpayers hundreds of millions of dollars. Moreover, the abil-
ity to add and/or replace various components will substantially bolster satellite ca-
pabilities, ensuring that regardless of when a satellite is launched, it can still take 
advantage of new technologies. This ability to add components could also be used 
to attach payloads that will enable a satellite to protect itself from tampering or at-
tacks. 

RSGS and Restore-L are complimentary activities, each focused on unique techno-
logical proficiencies, although both systems will be capable of conducting such oper-
ations as satellite inspection and refueling. However, RSGS and Restore-L will oper-
ate in two very different environments. Restore-L will be placed in a LEO Polar 
orbit where it will circle the Earth approximately fourteen times per day. Restore- 
L will use Tracking and Data Relay Satellite Systems (‘‘TDRSS’’) for communica-
tions and will serve as a testbed for advancing critical space-based robotics and au-
tomation to support future human spaceflight and robotic exploration missions. 
RSGS will operate in GEO, where it will orbit the Earth only once per day and will 
utilize ground-based communications systems. The primary objective of RSGS is to 
enhance the security and resiliency of military satellites while evolving the state of 
the art in defense-related robotics. 

Per DARPA’s support of RSGS, mastering satellite servicing is critical to national 
security. Earlier this month, Daniel Coats, Director of National Intelligence (‘‘DNI’’), 
made the following statements for the record to the Senate Select Committee on In-
telligence. 

‘‘We assess that Russia and China perceive a need to offset any U.S. military 
advantage derived from military, civil, or commercial space systems and are in-
creasingly considering attacks against satellite systems as part of their future 
warfare doctrine. Both will continue to pursue a full range of anti-satellite 
(ASAT) weapons as a means to reduce U.S. military effectiveness. In late 2015, 
China established a new service—the PLA Strategic Support Force—probably to 
improve oversight and command of Beijing’s growing military interests in space 
and cyberspace. . . . Some new Russian and Chinese ASAT weapons, including 
destructive systems, will probably complete development in the next several 
years. Russian military strategists likely view counterspace weapons as an inte-
gral part of broader aerospace defense rearmament and are very likely pursuing 
a diverse suite of capabilities to affect satellites in all orbital regimes. Russian 
lawmakers have promoted military pursuit of ASAT missiles to strike low-Earth 
orbiting satellites, and Russia is testing such a weapon for eventual deploy-
ment. A Russian official also acknowledged development of an aircraft-launched 
missile capable of destroying satellites in low-Earth orbit. Ten years after China 
intercepted one of its own satellites in low-Earth orbit, its ground-launched 
ASAT missiles might be nearing operational service within the PLA. Both coun-
tries are advancing directed energy weapons technologies for the purpose of 
fielding ASAT systems that could blind or damage sensitive space-based optical 
sensors. Russia is developing an airborne laser weapon for use against U.S. sat-
ellites. Russia and China continue to conduct sophisticated on-orbit satellite ac-
tivities, such as rendezvous and proximity operations, at least some of which 
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are likely intended to test dual-use technologies with inherent counterspace 
functionality. For instance, space robotic technology research for satellite serv-
icing and debris-removal might be used to damage satellites. Such missions will 
pose a particular challenge in the future, complicating the U.S. ability to char-
acterize the space environment, decipher intent of space activity, and provide 
advance threat warning.’’ 

As described by the DNI, potential adversaries are actively developing weapons 
to attack satellites in ‘‘all orbital regimes’’ while perfecting their own space-based 
robotics, rendezvous, and proximity capabilities. The U.S. cannot leave its critical 
orbital assets vulnerable to attack and the U.S. Government should be sponsoring 
additional follow-on programs to RSGS and Restore-L. Numerous missions will be 
needed to successfully develop and implement holistic satellite servicing proficien-
cies, ensuring that vital national security and economic assets in both LEO and 
GEO are properly protected. 

Moreover, while satellite servicing capabilities are vital, they are only the first 
step on the road to even more exciting technological developments, such as the de-
ployment of persistent platforms. Currently, roughly eighty percent of an average 
GEO telecommunications satellite is comprised of propulsion, power generation, ra-
diators, redundant parts, and other subsystems that keep the satellite flying and 
healthy. Only twenty percent of the mass of most satellites conduct the revenue gen-
erating activity. 

We need to reverse this paradigm and reduce the amount of infrastructure that 
each satellite requires. The persistent platform concept accomplishes this by deploy-
ing a truss in space, similar to what was done with the International Space Station. 
However, instead of accommodating astronauts and habitats, this truss would con-
tain power generation, thermal controls, propulsion systems, and connection points 
for a dozen or more ‘plug and play’ payloads. Robotic servicing systems developed 
via programs such as Restore-L and RSGS would deliver the payloads (that would 
support a wide variety of activities including communications, remote sensing, and 
space situational awareness) to the persistent platform for attachment. The pay-
loads would share the platform’s propulsion, power, and other capabilities, removing 
the cost and need to construct, launch, and support these systems and subsystems 
for each individual payload. Additionally, when a payload becomes obsolete or fails, 
the robotic servicing craft will switch out the old payload with a new one, providing 
the ability to refresh technology in a way that is impossible today. This persistent 
platform architecture will dramatically lower the cost of orbital operations while en-
hancing capabilities. Space Systems Loral is currently investing millions of its own 
dollars to further develop this next-generation strategy, which will play an impor-
tant role in transforming not only commercial space operations, but national secu-
rity and scientific missions as well. 
B. The Challenge of Regulatory Uncertainty 

For satellite servicing, persistent platform, or any other technological advances to 
take place, funding is required. Investors that will finance such projects crave pre-
dictability, transparency, and efficiency. When a positive regulatory environment is 
aligned with technological growth, innovation flourishes. However, as described pre-
viously, there is no established USG process for providing authorization and con-
tinuing supervision of non-traditional space activities such as satellite servicing. 
This situation has already caused confusion and could ultimately lead to pro-
grammatic delays and forum shopping. Currently, the FAA Office of Commercial 
Space Transportation (‘‘FAA AST’’ or ‘‘AST’’) serves as the de facto Federal entity 
that companies have gone to for their innovative commercial activities. Bigelow 
Aerospace and, most recently, Moon Express, have leveraged the FAA AST’s payload 
review process to obtain reassurance that their proposed lunar operations would not 
conflict with USG interests or activities. Due to the lack of an established process, 
both companies combined their payload review applications with voluntary disclo-
sures to relevant Federal agencies and departments such as NASA, and the Depart-
ments of Defense and State, to support and expedite the interagency process. Al-
though I believe that both Bigelow Aerospace and Moon Express were ultimately 
satisfied with the end result, officials at the FAA AST as well as the Departments 
of Defense and State, have repeatedly voiced concerns that the current ad hoc proc-
ess is untenable and may result in negative payload reviews if Congress does not 
provide additional direction to clarify jurisdiction and establish relevant procedures. 

Entrepreneurs pursuing daring new concepts have helped to revitalize the Amer-
ican aerospace sector and will carry this Nation into the future. However, innovative 
commercial space activities require funding. Internal and external investors, as well 
as insurers, need to know what, if any, regulatory risks a particular project will face 
before financing an initiative. Therefore, the lack of a defined process for non-tradi-
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tional space activities is anathema to investors and insurers alike. Non-traditional 
commercial space operations inherently involve many risks. Businesses and inves-
tors that are already embracing trailblazing activities should not be asked to also 
bear the added burden of regulatory uncertainty. The U.S.’s regulatory environment 
should encourage growth and investment, whereas the current lack of an estab-
lished process creates yet another challenge for entrepreneurs to overcome. For ex-
ample, the existing lack of defined deadlines, explicit areas for review, and trans-
parency requirements all empower the bureaucracy while leaving companies with 
little to no recourse to gain the certainty they need to obtain funding and execute 
their business plans. Congress should take action with alacrity to address this chal-
lenge and remove a potentially problematic barrier to entry. 

C. Enhanced Payload Reviews 
As noted previously, the FAA AST already has the authority to conduct payload 

reviews. Despite the lack of an established process, the AST has successfully exe-
cuted these reviews for non-traditional commercial space activities. The AST has a 
great deal of experience conducting interagency reviews in an effective and expedi-
tious manner, and while no process is perfect, my professional experiences working 
with the AST has been overwhelmingly positive. Instead of creating new bureauc-
racies and needlessly spending additional taxpayer dollars, Congress should support 
a concept that was initially proposed by Congressman Jim Bridenstine, to simply 
expand the existing payload review process to include non-traditional space activi-
ties. This ‘enhanced’ payload review process represents the most expeditious, cost 
effective, and least disruptive strategy to address America’s Article VI obligations. 
Congress could direct the AST to augment payload reviews in this manner, while 
also establishing a presumption of approval, deadlines, and other forms of protection 
to support an efficient process. Again, the AST is essentially doing this work already 
and has demonstrated the ability to successfully execute a non-traditional inter-
agency payload review. 

The enhanced payload review process would provide an elegant and effective 
means of addressing Article VI’s requirement for authorization and continuing su-
pervision of non-traditional space activities. By providing a governmental review 
and approving a payload, the ‘authorization’ component of Article VI is clearly met. 
The ‘continuing supervision’ obligation could similarly be addressed in a relatively 
simple fashion by including a proviso in a payload review approval letter requiring 
that if the proposed non-traditional space activity substantially changes from what 
was described in the payload review application, an update must be provided to the 
AST. This simple, benign clause, would be sufficient to address Article VI’s con-
tinuing supervision requirement, and I believe that the relevant attorneys and pol-
icy leadership at the Department of State would agree with this contention. 

An enhanced payload review approval is especially helpful to entrepreneurs since, 
via the interagency process, the approval carries with it the support of both the De-
partment of Defense and the Department of State. While NASA, the Department 
of Commerce, the FCC, and other agencies are also part of the payload review proc-
ess, it is particularly important to have a mechanism for the Departments of De-
fense and State to be able to provide feedback. Companies need to know that their 
proposed activities will not interfere with Defense and/or Intelligence Community 
operations. Similarly, it is vital that a review process include an avenue for the De-
partment of State to provide input relative to international treaty obligations. En-
suring that neither the Departments of Defense or State will object to a commercial 
space activity taking place is vital for entrepreneurs to obtain the regulatory cer-
tainty that they need to raise funds and execute innovative programs. 

Again, regulatory certainty is vital, and even if the U.S. were not a signatory to 
the OST, entrepreneurs would still need the enhanced payload review process to en-
sure that their operations could proceed without fear of objection from Defense, 
State, or other USG departments or entities. Moreover, the Enhanced Payload Re-
view process provides a mechanism to de-conflict domestic private sector activities, 
ensuring that non-traditional commercial space operations can occur without fear of 
interfering with each other. 

The Enhanced Payload Review process also provides the private sector with pro-
tection against a more pernicious interpretation of the OST’s ‘continuing super-
vision’ requirement. In the realm of export control, USG supervision was often im-
plemented in a counterproductive and even irrational manner. The Enhanced Pay-
load Review process would establish a commonsense means of meeting U.S. obliga-
tions under Article VI, while also providing the private sector with the regulatory 
certainty that it needs regardless of any treaty obligations. 
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II. Problematic and Unclear Aspects of the Outer Space Treaty 
A. Article XII 

Article XII of the OST states that: 
‘‘All stations, installations, equipment and space vehicles on the Moon and other 
celestial bodies shall be open to representatives of other States Parties to the 
Treaty on a basis of reciprocity. Such representatives shall give reasonable ad-
vance notice of a projected visit, in order that appropriate consultations may be 
held and that maximum precautions may be taken to assure safety and to avoid 
interference with normal operations in the facility to be visited.’’ 

It is likely that when the OST was drafted fifty years ago, private sector space 
stations, lunar facilities, and commercial transportation vehicles were not con-
templated or even imagined. However, what was once science fiction is now becom-
ing reality, and Article XII’s requirement that foreign representatives be allowed to 
visit such facilities or spacecraft represents an unreasonable and possibly illegal de-
mand for the USG to make upon the private sector. As a matter of fact, if a private 
sector company complies with Article XII, such actions could violate domestic export 
control laws depending upon the nationality of the visiting foreign representative. 
Although the U.S. has and should continue to support the peaceful development of 
space and encourage international cooperation and comity, due to the development 
of non-governmental spacecraft and the potential for future private sector orbital 
and/or lunar facilities, the requirements of Article XII warrants attention. 
B. Unclear Aspects of the OST 

There are several aspects of the OST that remain vague and/or are open to inter-
pretation. For example, Article I of the Outer Space Treaty states in relevant part 
that: 

‘‘The exploration and use of outer space, including the Moon and other celestial 
bodies, shall be carried out for the benefit and in the interests of all countries, 
irrespective of their degree of economic or scientific development, and shall be 
the province of all mankind.’’ 

Although nothing in the OST prohibits commercial activities, language such as 
this has been raised by some nations to justify calls for the mandatory sharing of 
any economic benefits gained by private sector entities via outer space operations. 
Conversely, the U.S. and many other nations would interpret this clause to support 
free access (which is referenced later in Article I) to all countries for the exploration 
and use of outer space. 

Additionally, Article II of the OST states that: 
‘‘Outer space, including the Moon and other celestial bodies, is not subject to 
national appropriation by claim of sovereignty, by means of use or occupation, 
or by any other means.’’ 

Some nations have interpreted this language to prevent the extraction and utiliza-
tion of space resources by the private sector, or to create a global system of benefits 
distribution per the language cited previously in Article I. The U.S., and many other 
countries, do not share this interpretation of Article II and, per the Commercial 
Space Launch Competitiveness Act, contend that the utilization of extraterrestrial 
resources by the private sector does not conflict with Article II or any other aspect 
of the OST. During the most recent meeting of the United Nations Committee on 
the Peaceful Uses of Outer Space (‘‘COPUOS’’) Legal Subcommittee, the issue of as-
teroid mining and Article II were discussed at great length. Again, Article II does 
not prohibit or even limit asteroid mining or similar activities on other celestial bod-
ies, but this debate and issue also warrants continued attention. 
III. The Benefits of the Outer Space Treaty and the Dangers of Revision 

The Outer Space Treaty provides the fundamental underpinnings for inter-
national space activities. As described previously, there are aspects of the Treaty 
that are imperfect and open to interpretation, but despite the passage of fifty years, 
the OST has generally withstood the test of time. The reason for this can be found 
in the name of the OST itself. Specifically, The OST is a ‘‘Treaty on Principles’’. The 
OST lays out general principles such as the prohibition of weapons of mass destruc-
tion, the prevention of one country interfering with another country’s space oper-
ations, and nation’s supervising non-governmental activities. The OST is not a pro-
scriptive document and, in a manner that is similar to federalism in the U.S., the 
Treaty provides each nation with the freedom to meet its obligations in their own 
way. For example, Article VI does not dictate how countries should supervise pri-
vate sector operations, it simply states that supervision should take place, and 
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leaves it to individual countries to adopt laws and regulations that best suit their 
own unique needs and circumstances. This inherent flexibility and adherence to 
simple, core principles, is why the OST has survived for fifty years and is as rel-
evant today as it was in 1967. 

Again, investors, insurers, and the private sector in general need certainty and 
predictability. For a half century, the OST has provided a stable framework for glob-
al space operations that public and private organizations alike have come to depend 
upon. The U.S. dropping out of the OST would result in a period of great uncer-
tainty and international confusion, hindering the development and growth of both 
new and mature commercial space activities. 

As described previously, there are certainly aspects of the OST that are in need 
of clarification. It is important for U.S. policymakers to vigorously engage in the dia-
logue surrounding Articles I, II, and XII, and I am grateful to the Subcommittee 
for raising the profile of these issues. However, opening up the OST to revisions 
would likely only result in more language being inserted into the Treaty that would 
run counter to U.S. interests. There are 84 nations that belong to the COPUOS, and 
many of them do not share the U.S.’s desire to bolster commercial space develop-
ment. Therefore, opening up the OST would create additional uncertainty for public 
and private space operations while running the risk of new language being inserted 
into the Treaty that would hinder commercial space development. Alternatively, if 
the U.S. were to drop out of the OST, it would undermine international obligations 
that support American interests such as the prohibition on weapons of mass de-
struction in space. 
IV. Addressing Outer Space Treaty Issues Without Revising the Treaty 

In lieu of actually changing the language of the OST, the Department of State 
should meet with industry to identify aspects of the OST that need to be addressed. 
Subsequently, State, in conjunction with industry, can reach out to like-minded na-
tions, focusing on launching states, to establish a consensus via bilateral and multi-
lateral correspondence and agreements. This strategy would help to clarify and ad-
dress any shortcomings of the OST, without running the risk of opening the Treaty 
up to modifications that would further hinder commercial development. 

The Department of State should be commended for aggressively reaching out to 
the private sector. As Chair of the Commercial Space Transportation Advisory Com-
mittee (‘‘COMSTAC’’, the Federal advisory committee to the FAA AST), I have 
joined the U.S. delegation during COPUOS sessions and have been consistently im-
pressed with the leadership the Department of State has shown in vigorously de-
fending private sector interests. Under the stewardship of Secretary of State Rex 
Tillerson, who of course has substantial experience in both international relations 
and exploring the development of new resources, I expect that the Department of 
State will continue to work closely with the private sector to grow domestic commer-
cial space activities benefiting both the U.S. and the world. 

However, additional industry feedback is always helpful, and the Department of 
State may want to consider establishing a Federal Advisory Committee, similar to 
the COMSTAC, to provide the Department with independent input, guidance, and 
advice. Members of such an Advisory Committee could be nominated by the Director 
of the Office of Space and Advanced Technology for review and approval by the Sec-
retary. The Department of State already actively consults with numerous companies 
and trade associations, and creating a Federal Advisory Committee would formalize 
this process, ensuring a continued strong and productive relationship between the 
Department and the commercial space sector. 
V. American Policy Leadership 

When the U.S. leads in space exploration and utilization, the world benefits. Fur-
thermore, U.S. leadership should not be limited to technological advances, but must 
also include policy development. The U.S. has an opportunity to demonstrate how 
nations can address their Article VI obligations, establishing a model for other coun-
tries to follow, and I therefore urge the Subcommittee to address this issue with 
alacrity. Innovative space operations such as private sector space habitats, asteroid 
mining, commercial lunar rovers, and satellite servicing are all transitioning from 
dreams into reality. Yet, the question remains, where will these activities occur and 
which nations will benefit. Again, when a positive regulatory environment is aligned 
with technological growth, innovation flourishes. Countries such as the United Arab 
Emirates have already developed holistic national space laws that comply with the 
OST while empowering entrepreneurship. Similarly, Luxembourg has leaned for-
ward and has not only developed laws that support asteroid mining, but is actually 
investing government dollars to fund such commercial endeavors. The U.S. should 
learn from the UAE, Luxembourg, and other nations to adopt a regulatory regime 
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that implements and improves upon global best practices. American entrepreneurs, 
investors, engineers, and scientists are doing their part to create a bold new future 
for our country in the final frontier. Now we need Congress to support aerospace 
innovation by establishing a regulatory regime that provides certainty, trans-
parency, and efficiency. 

I appreciate this opportunity to testify before the Subcommittee and look forward 
to your questions. 

Senator CRUZ. Thank you, Mr. Gold. 
Colonel Melroy. 

STATEMENT OF PAMELA MELROY, U.S. AIR FORCE (RETIRED), 
AND FORMER ASTRONAUT 

Colonel MELROY. Thank you, Chairman Cruz, Ranking Member 
Markey, and your superb staff, for inviting me here today. It’s a 
privilege to be here to discuss this important topic. 

Today, I’d like to talk about satellite servicing. Satellite servicing 
is not new. As a NASA astronaut, I had the privilege of conducting 
and overseeing robotic activity on the space shuttle and during the 
construction of the International Space Station. To date, only the 
space shuttle, ISS, and the Hubble space telescope were designed 
to be serviced, and all of these activities occurred in low Earth 
orbit. 

From a commercial perspective, the high-value orbit is geo-
synchronous Earth orbit, GEO, home to hundreds of the most valu-
able commercial and national security satellites. These satellites 
are 36,000 kilometers from the surface of the Earth. If they experi-
ence any issues today, they cannot be repaired, losing valuable rev-
enue or national security capability. GEO is a hugely impactful 
place to take the capability of servicing, and several companies 
have announced ambitions to develop those capabilities. 

Satellite servicing starts with what is called rendezvous and 
proximity operations, RPO. Two spacecraft begin thousands of kilo-
meters from each other and use a powerful suite of sensors to per-
form precise navigation to converge their orbits within a centimeter 
of accuracy. In the most challenging cases, robotic operations will 
be required, nudging a solar array or aperture that failed to deploy, 
or even replacing a failed system on a satellite. 

These activities can spectacularly restore capability, but are po-
tentially perilous to both the servicer and the client satellite. Im-
proper actions or inadvertent error can generate orbital debris, 
which is a danger to all spacecraft. This potential for debris gen-
eration provides a clear connection to the Outer Space Treaty’s Ar-
ticle IX references to harmful contamination and harmful inter-
ference, which the U.S. Government is obligated to avoid. 

Given Article VI’s requirement for continuing supervision, I 
think commercial satellite servicing must have some form of scru-
tiny by the Federal Government to protect the sustainability and 
the safety of the space environment. However, as has been men-
tioned by several today, should this oversight regime be too oner-
ous, the initiative will simply go to other countries. Having other 
countries set norms around RPO that may not be based on a tech-
nical or safety basis could be very damaging to both national secu-
rity and to our economic interests. 

At the FAA’s Office of Commercial Space Transportation, I 
learned that a simple regulatory change, even editorial, takes a 
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minimum of 2 years. A complex rule can take five or more years 
to achieve. This is a nightmare in the face of rapidly evolving tech-
nologies and business plans. 

However, I also saw the use of industry consensus standards. In-
dustry standards allow companies to be an advocate for their inno-
vative technologies and business plans. Standards can be updated 
much more easily and, long-term, they could be helpful in enabling 
regulations that are performance-based and not prescriptive. 

When I was at DARPA, I helped initiate a joint program with 
NASA called CONFERS, the Consortium for Execution of Ren-
dezvous and Servicing Operations. The goal of the program is to 
fund a consortium to bring together technical experts across indus-
try and government to develop consensus technical standards for 
rendezvous and servicing. These standards could provide a basis 
for evaluating compliance with the Outer Space Treaty by the U.S. 
Government and may prove a successful model for future oversight 
of other areas as well. 

A few other comments regarding that oversight. Today, most 
cameras in space are pointed down at the Earth, not at other sat-
ellites. Any oversight must consider the powerful suite of sensors 
carried by satellite servicers to accomplish RPO with respect to the 
protection of national security operations and proprietary commer-
cial information. For national security, it’ll be critical to verify that 
a commercial satellite is, in fact, acting cooperatively when it ap-
proaches another satellite and is operating in a predictable way to 
prevent misunderstandings. 

Verification of RPO activities will likely be the most stressing 
case for space traffic management. A single window to industry for 
authorization and verification of servicing operations seems best. 

Thank you, Mr. Chairman, for the opportunity to discuss this im-
portant and exciting topic. 

[The prepared statement of Colonel Melroy follows:] 

PREPARED STATEMENT OF PAMELA A. MELROY, NASA ASTRONAUT, RETIRED 

Thank you Chairman Cruz, Ranking Member Markey, distinguished members of 
the Subcommittee, and your superb staff for inviting me here today. It’s a privilege 
to be here to discuss this important topic and to be with eminent colleagues and 
friends who are as passionate as I am about commercial space. I am thrilled that 
this committee has taken on the important work of considering the Outer Space 
Treaty and appropriate oversight of commercial space activities in the Unites 
States. 

There are many exciting activities and proposals in commercial space. With re-
spect to the Outer Space Treaty, I am deeply concerned that we would be opening 
a Pandora’s Box by attempting to change it. My concern is that the likely outcome 
would be a lack of consensus, resulting in no amendments. Instead, we will have 
a weakened dedication to the Principles of the Treaty and the sustainability of 
space. Great changes are occurring and many countries are developing capabilities 
that previously were the purview of only a few nation states. Our ability to compete 
both economically and technologically in space is crucial. These Principles form the 
basis for the dialog that we have with other countries about what is appropriate and 
what is not. Without them, the dialog becomes chaos. 

Today I would like to discuss a specific activity—satellite servicing. Satellite serv-
icing itself is not new. As a NASA astronaut, I had the privilege of conducting and 
overseeing robotic activity on the Space Shuttle and the International Space Station 
(ISS) during its construction, and the opportunity to observe my colleagues conduct 
extraordinary work on the equally extraordinary Hubble Space Telescope. I saw 
first-hand the power of the capability to inspect, repair, and upgrade satellites. To 
date, only the space Shuttle, ISS, and Hubble have been designed to support being 
serviced, and all of these activities occurred in low earth orbit. Low earth orbit 
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(LEO) is conducive to tele-operation (think ‘‘joystick’’) of robotic arms by astronauts 
in space, who can observe out the window and use real-time video. In addition, 
ground operators have proven capable of performing robotics in virtually real time 
from the ground to LEO. Advances in technology now permit impressive levels of 
autonomy that are less reliant on the intense supervision of humans that can only 
occur in LEO. These advances in autonomous rendezvous and docking, and greater 
levels of autonomy in robotic task performance now provide the potential to push 
satellite inspection and repair beyond LEO. 

From a commercial perspective, the high value orbit is geosynchronous earth orbit 
(GEO), which is home to hundreds of the most valuable commercial and national 
security satellites. Commercial revenues from GEO satellites exceeded $110 billion 
in 2015, according to the Satellite Industries Association. These satellites reside 
36,000 kilometers from the surface of the earth; at present, if they experience any 
issues they cannot be repaired, losing valuable revenue and national security capa-
bility. GEO is a hugely impactful place to take the capability of servicing. And sev-
eral companies have announced ambitions to develop these capabilities, either on 
their own or in public-private partnerships with the government. 

Let’s break down the term ‘‘satellite servicing’’ into the operations terms that best 
describe the kind of activities that actually occur during servicing. The first is get-
ting close to the client satellite that you intend to service. This intentional bringing 
together of two objects in orbit is called, in space parlance, rendezvous and prox-
imity operations (RPO). It begins with two spacecraft thousands of kilometers from 
each other and the orchestration of a suite of sensors to perform precise navigation 
to converge orbits to a specified location within a centimeter of accuracy on final 
docking to the client (should it be required). In the most challenging cases, some 
sort of robotic operations will be required—nudging a solar array or aperture that 
failed to deploy, grasping a fouled thermal blanket, even replacing a failed system 
on a satellite. 

These activities are massively impactful in restoring capability, but potentially 
perilous to both the servicer and the client satellite. The consequences for improper 
actions or inadvertent error during either RPO or robotics are not just the damage 
to one or both satellites, but more critically the generation of debris. This orbital 
debris can cause additional damage to the servicer or client, creating even more or-
bital debris, and it can float away and damage other spacecraft in the same or lower 
orbits. 

The safety issues associated with these space operations are not trivial—in fact 
I would argue that servicing is the activity most dangerous to space sustainability 
of any of the proposed commercial operations. NASA and national security operators 
have demonstrated the capability to safely perform rendezvous and proximity ops, 
and NASA has perfected and mastered space robotics operations during Hubble re-
pairs and the construction of the ISS. As commercial servicing operations go into 
business, what assurance do we have of their safety? 

These operations are challenging, but the government and its contractors do have 
over fifty years of experience in this area. In fact, today commercial satellites are 
safely performing RPO and collaborative robotics with a government satellite. That’s 
thanks to NASA’s Commercial Cargo program, where industry has proven capable 
of maneuvering cargo vehicles in close proximity to the ISS, where they are grap-
pled and docked by astronauts. NASA has proven that the safety and policy issues 
can successfully be addressed via the contract with the government and these com-
mercial providers. The same companies providing services and performing RPO at 
ISS are also developing business to service commercial satellites. While we can ex-
pect technologies and best practices should transfer, when a commercial provider is 
servicing another commercial provider and no government experts are involved, how 
will the government be confident they will be adhered to? That is essence of what 
I want to talk about today. 

The potential for debris generation provides a clear connection to the Outer Space 
Treaty’s Article IX reference to ‘‘harmful contamination’’ and ‘‘harmful interference’’ 
which the U.S. Government is obligated to avoid. Given Article VI’s requirement for 
continuing supervision, I think that commercial-on-commercial satellite servicing op-
erations must have some form of scrutiny by the Federal Government to protect the 
overall sustainability and safety of the space environment. The lack of clarity on 
regulatory oversight creates financial and regulatory risks for industry, and diplo-
matic risks for the U.S. Government. 

However, should this oversight regime be too onerous, the business advantage will 
simply go to other countries. Other nations will pursue this technology whether or 
not the U.S. does. Having other countries set norms in this area is potentially ex-
tremely damaging to both national security and to our economic interests. The U.S. 
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Government must provide support and clarity to enable these new businesses both 
for the benefit of our satellite systems and benefit for our economy. 

So what should be considered when planning oversight responsibilities? 
I’ll point out again that NASA and its commercial partners are operating just fine 

right now. Whatever solution is devised, it should not add new layers of oversight 
onto previously existing arrangements, or reduce any government agency’s authority 
and flexibility to accomplish their mission. 

From a governance perspective, there are significant national security implica-
tions to these activities. It will be extremely important to verify that operators are 
trained to prevent debris generation—that is obvious. But it’s also important to na-
tional security to verify that a commercial satellite is in fact acting cooperatively 
when it approaches another satellite, and is operating in a predictable way to pre-
vent misunderstandings. In the long term, verification of proper behavior—and at-
tribution of improper behavior—will also be necessary. Unfortunately, the ability to 
have real-time information about the space domain—all space objects, at all orbits, 
at all times—is a challenge that has yet to be overcome. Tracking and verification 
of RPO activities will likely be the most stressing case for space traffic management 
technical capabilities—far more difficult than predicting potential collisions with de-
bris in slow-changing orbits. As discussions inside the government continue about 
who should be responsible for space traffic coordination, please consider that those 
activities will have to be closely coordinated with any servicing oversight. It seems 
best to consider having a single window to industry that oversees both the author-
ization and the verification of servicing activities. 

Another consideration is that national security satellites do not like having their 
picture taken. This is not shyness, but in fact needed protection of our capabilities 
and support for operational activities on the ground. Commercial satellite operators 
turn out to be just as concerned on this point. A competitive advantage may be 
gained by learning exactly what equipment a specific satellite is carrying and if 
there are any failures evident. Today most cameras in space are pointed down at 
the earth, not at other satellites. Any future regulator must consider the powerful 
suite of sensors that servicing satellites carry to accomplish RPO with respect to the 
protection of both national security operations and proprietary commercial informa-
tion. 

In terms of what oversight should look like to industry, careful thought and cau-
tion is needed. At the FAA’s Office of Commercial Space Transportation, I learned 
that a simple regulatory change—even editorial—takes a minimum of two years to 
accomplish if you simply put the days required by the process end to end. A complex 
rule—even the revocation of a rule—can take five or more years to achieve. This 
is a nightmare in the face of rapidly evolving technologies and business plans. One 
process I observed at the FAA on the aviation side was the use of standards which 
the FAA scrutinized, then issued a statement to advise that compliance with the 
standard was adequate to meet the intent of corresponding simple, performance- 
based regulations. Standards can be updated much more easily and a relatively 
short process used to validate that they continue to meet the intent of the regula-
tions. Standards can be tremendously helpful in enabling regulations that are per-
formance-based, and not prescriptive. 

At this time, there is no single agency with clear authority to oversee all of these 
types of on-orbit activity. As has been described by others, the FAA has launch and 
entry oversight. The FCC has spectrum oversight. NOAA has oversight of remote 
sensing of the earth. But even if today, with a mighty penstroke Congress decided 
to issue such authority, none of these agencies yet has the resources—including 
operational experts in these areas—needed to perform oversight of specialized activi-
ties like RPO and robotics. It will take years to develop regulations, and these regu-
lations may be outdated by the time they are passed. 

It is my assertion that industry consensus standards can fill in the gap and pro-
vide a basis for evaluating safety by future regulators when they do have this au-
thority. Industry must be involved from the beginning and provide the advocacy for 
their innovative technologies and business plans. Industry consensus standards will 
allow an agency tasked with oversight to consider and nurture these needs, while 
still being mindful of best practices learned over decades of government servicing 
activities. 

It might appear that the wholesale transfer of NASA’s safe operating procedures 
and ‘‘flight rules’’ could solve the problem. However, these operating procedures are 
written with the specific design of the client satellite—in this case, ISS—in mind. 
The size of the solar arrays, and the desire not to spray them with the outflow from 
the thrusters of the approaching spacecraft, and similar constraints dictate the ap-
proach corridor, keep out zones, and safety gates. One example of the difference be-
tween a flight rule and a standard which applies to all vehicles is the concept of 
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a passively safe orbit. A passively safe orbit means that you have designed the ap-
proach using orbital mechanics that will allow the two spacecraft to pass by each 
other harmlessly with no collision. At some point you then initiate the final ap-
proach which will result in docking. Keeping that point as late as possible limits 
the amount of time that you are exposed to the risk of collision if there is a failure 
on either spacecraft or a loss of communications. The size of the client spacecraft 
dictates the distance at which you can continue to be passively safe. Therefore, a 
standard would not give a distance; rather, it might state that approaches should 
be passively safe until as late as practical. This is but one example of how govern-
ment know-how can be translated into standards. NASA experts carry the vast store 
of knowledge we have about RPO in low earth orbit, and robotic servicing oper-
ations. Other experts around the government have also been involved in various 
RPO activities. Government experts must also be involved in the development of 
these standards. 

So if this model is such a paragon, why isn’t it in practice today in other areas 
of commercial space? The good news is that the advantages of industry consensus 
standards is well understood. The Commercial Space Transportation Advisory Com-
mittee (COMSTAC), the FACA committee advising the FAA is working on standards 
around a variety of areas that the FAA already has jurisdiction over. It was recently 
announced that ASTM International has formed a working group to develop a 
standards roadmap for commercial space. 

RPO and servicing are arguably a very small part of the range of commercial 
space activities, but a vital one, and require the attention of specialists. When I was 
at DARPA, I advocated for and helped initiate a joint program with NASA called 
CONFERS—Consortium for Execution of Rendezvous and Servicing Operations. The 
goal of the program is to fund the creation of an industry/government consortium 
to develop non-binding consensus technical standards for safe rendezvous and serv-
icing operations. I emphasize technical, because it is not the intent for these stand-
ards to incorporate policy guidance or preferences for behavior, but physics and 
operational safety-based best practices. 

Often standards development is hindered by the lack of funding for administrative 
support; technical experts are willing to have discussions but there is less interest 
in the administrative tasks of writing everything down, tracking issues to be re-
solved, etc. If it’s no one’s ‘‘day job’’—much less full-time day job—the process can 
take many years. By funding an Executive Director and a standards organization 
to provide the persistent leadership to develop this special set of standards, CON-
FERS will ensure that the effort will more quickly produce those standards. I be-
lieve that this approach will enable the U.S. government to have a technical and 
safety basis for understanding servicing activities when oversight is eventually put 
into place. This approach may prove a successful model for future oversight of other 
areas as well under the Outer Space Treaty. 

Thank you for the opportunity to discuss this important and exciting topic with 
you, and I look forward to lending my technical expertise to the discussion. 

Senator CRUZ. Thank you, Colonel Melroy. 
Thank you to each of you for very helpful testimony. Let me start 

with a question that we asked the preceding panel as well to each 
of you, which is: Should this committee take up legislation to pro-
vide greater certainty and predictability and clear incentives for 
the private investment of resources in space, and, if so, what 
should the contours of that legislation, the contours of any such 
regulatory regime be, and to what extent does the Outer Space 
Treaty serve as a barrier to doing so? 

Mr. RICHARDS. Well, perhaps, Mr. Chairman, I could start. Hav-
ing lived the dream and come up against the stark reality that we 
had a mission planned, we had investors invested, but didn’t have 
a way forward at the end of 2015. Not that the government—there 
was anybody that didn’t want to say yes. There was just no mecha-
nism to do so. 

So we were able, through months and months of expensive and 
time-consuming effort, both on our company’s executive side and 
the great people throughout all the interagency Federal stake-
holders, found a solution, but a temporary patch in this mission ap-
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proval. However, the mission approval was—once it was given, it 
was made clear that it was a one time only thing for our one com-
pany, for our one mission, and although there would be a proactive 
desire to continue that type of support, there was no guarantee 
that it could be done again. 

So we need a certainty. Here we are, about to execute on our 
first lunar mission, planning further missions—and, Mr. Chairman, 
you mentioned those peaks of eternal light on the Moon. Those are, 
indeed, the destinations that we are looking at for our second mis-
sion, and we have yet to have a certainty of process in order to gain 
the Article VI authorization and supervision to go there. 

So I did recommend a light-touch regulatory environment that 
promotes certainty with a minimum of regulatory burden. Inaction 
or nothing is not enough. And we have found a way through exist-
ing protocols with a little bit more voluntary disclosure to find a 
way through. So perhaps that’s a data point for the models that 
will be helpful in the more permanent solutions that are found in 
the future. 

Senator CRUZ. And, Dr. Richards, let me follow up on your an-
swer there. My understanding is that your mission approval from 
the FAA states, quote, ‘‘The FAA made a favorable payload deter-
mination for this particular mission. However, not all non-tradi-
tional space missions may lend themselves to favorable payload de-
terminations under the payload review authority in 51 U.S.C. 
50904. Future missions may require additional authority to be pro-
vided to the FAA to ensure conformity with the Outer Space Trea-
ty.’’ 

My question is: What impact did that statement have on Moon 
Express and the certainty you need to continue to receive funding 
from investors to facilitate future missions? 

Mr. RICHARDS. That letter was written on July 20 of 2016, which 
was a venerable date, of course, for that to happen. It was great 
news that the authority was given for that once. It was an indica-
tion that it was possible, but it was certainly not an indication of 
certainty for the future. 

We are moving forward with the belief that the United States 
will continue to find a way. These hearings and the conversations 
that are underway right now are giving us great hope that these 
things will happen. Our colleagues in other industries want to go 
to asteroids and want to go to Mars. We want to go to other des-
tinations, too, and it’s going to start happening fast and frequently. 
So although we’re not there yet, I have confidence that these con-
versations and others will lead to a permanent solution that we can 
all live with and flourish with. 

Senator CRUZ. Do others have thoughts on this? 
Mr. GOLD. Senator Cruz, if I could—— 
Senator CRUZ. Sure. 
Mr. GOLD. The language that you just quoted is actually much 

more frightening for those coming afterward than it was for the 
company that received it, and we certainly fall into that category. 
This is not science fiction. This is not academic. These satellite 
servicing missions are happening, both RSGS and Restore-L, in 
LEO and GEO, both of which are critical orbital domains. Satellite 
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servicing is a race that we cannot afford to lose in America, wheth-
er it’s for national security, commerce, or both. 

Our experience is that we are in a state of relative confusion. We 
don’t know what agency will be responsible. You have already 
heard negative reactions to the status quo and what has occurred. 
We need certainty, because our investors want it, insurers want it. 
The private sector must have it, and we don’t have sufficient cer-
tainty now, which is why we implore you to take action. 

Now, that action should be based upon common sense, it should 
be balanced. Just to go back to the Connecticut analogy—— 

Senator CRUZ. Common sense. I’m sorry. This is Washington. 
[Laughter.] 
Mr. GOLD. I know. Hope springs eternal in a science fiction fan, 

Senator. 
We don’t want to see the Federalization of Connecticut, as de-

scribed before. But there should be a speed limit. Now, I’ve been 
to Connecticut. They don’t abide by that, but, nonetheless, it’s help-
ful. 

I believe we should take the existing procss at the FAA AST and 
ensconce and formalize it. It’s working. I think both Dr. Richards 
and I had positive experiences with it. What we don’t want to see 
is whole new bureaucracies stood up, new requirements, new li-
censes, new processes. We have a system that is working. Let’s 
ensconce it. Let’s proceed. 

And relative to your question about the Outer Space Treaty, 
there is actually an alignment here between the private sector’s de-
sire for certainty and the requirements of Article VI. By going the 
simple route and just creating the enhanced payload review process 
at the FAA AST, we can solve both at once. 

Part of the reason I’m so concerned about Article VI is not be-
cause of today. I think the Department of State and the Depart-
ment of Defense have done a great job. But it’s because of tomor-
row. No two words in the English language scare me more than 
‘‘continuing supervision,’’ particularly when it comes to the govern-
ment. 

Per the example of export control, we saw the worst of what con-
tinuing supervision can mean. When we would travel to Russia, I 
would travel with a number of U.S. Government officials breathing 
down our necks, monitoring every word that we would say, and we 
had the pleasure of paying for the privilege, $150 per monitor per 
hour. We would joke with the Russians that the KGB may have 
spied on you back in the day, but at least they had the good cour-
tesy to do it for free. 

[Laughter.] 
Mr. GOLD. So we need a regime that locks in this, dare I say it, 

common sense approach because if there’s some sort of crisis—and 
this is what happened with export control, there was an incident, 
and when that occurs, then you get bad policy. You get knee-jerk 
reactions. So let’s take this time now to create a system that bene-
fits national security, benefits the private sector, and meets our Ar-
ticle VI obligations. 

Senator CRUZ. So let me ask two final questions. The first is: If 
there should be an agency in charge of implementing these rules, 
what agency should that be? 
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And the second question, I want to address specifically to Mr. 
Marquez, which is that Planetary Resources is establishing a Euro-
pean headquarters in Luxembourg to conduct research and devel-
opment activities in support of commercial asteroid prospecting. I 
want to ask how does the competitiveness in the United States 
compare to Luxembourg and other jurisdictions, and what can we 
do to ensure that America remains the most competitive place in 
the world for commercial space entrepreneurs? Either or both of 
those questions. 

Mr. GOLD. I’ll take the first question and then turn the other 
over to Peter. Relative to the agency, please don’t make me go to 
any more agencies. I go to enough as it is. The FAA Office of Com-
mercial Space Transportation has demonstrated that it’s capable, 
it’s willing, and it can be successful in running an interagency proc-
ess, because, ultimately, it’s never going to be a single agency. 
We’re going to have to go to Defense. We’re going to have to go to 
the Department of State. What I need is a single belly button, a 
single door, an ombudsman to the rest of the Federal Government 
so that, like Dr. Richards, we don’t have to go to every single agen-
cy ourselves as a private sector entity. 

Via the enhanced payload review, the AST has proven it can talk 
to those other agencies, bring them together, and get through the 
process. So I would like a single front door for the government, and 
then for that agency to go to the other departments with interests 
and come back with a response. Again, I believe the most expedi-
tious way to do that is to go through the FAA AST since they’re 
doing it already and I already have to go there. 

Senator CRUZ. Any different views on that question from Mr. 
Gold’s? 

Mr. MARQUEZ. I just have a few—I don’t want to say different, 
just more detail on it. One, I think, foundational item we need to 
do is in Article VI, it says authorize and continually supervise. No-
body in this room knows what that means. We need to work on 
what that means and what our obligations—as we interpret our ob-
ligations to be under authorized and continually supervised. 

Again, I agree with my colleagues here that regulation needs to 
be a light touch, even if it is regulation. I think something akin to 
even filing a flight plan is good enough. Again, I also agree that 
having a known front door and having that front door staffed and 
funded to review these types of activities, having the process and 
method known for what you’re going to be authorized and super-
vised known, that there’s an assumption of compliance with the 
treaty. None of us want to violate the treaty. We’re in this for busi-
ness. We have no interest in making space an unpredictable and 
unsafe place to operate. 

The second—or the fourth element here is that it needs to be 
transparent, the process. We have to know what’s going on inside 
that process. And the final one, again, coming from the national se-
curity community, is as a company, I want to know—if I’m denied, 
I want an avenue for redress and appeal, to be able to change 
something that may be a national security threat so I can still do 
my operation, but do it in a way that is not an issue for national 
security. 
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To your second question, Senator, about competitiveness versus 
Luxembourg, our subsidiary in Luxembourg is taking advantage of 
a great opportunity in that we have access to engineers from 
around the world that we would not be able to have access to here 
in the United States. It gives us an opportunity to access all those 
people due to things that Mr. Gold is very well aware of on export 
control issues. 

The competitiveness, I would say, is that they have taken initia-
tive to not only create an analog to Title IV of the recognition of 
the right to own resources that you obtain from objects in space, 
but they’ve taken the next step to put that structure in place that 
meets their Article VI obligations. So there is a certain level of cer-
tainty in operations to be conducted in Luxembourg. The Emirates 
is doing the same thing. I’ve actually heard positive language from 
the Chinese about trying to do the same thing. 

So this is a growing area where I think, competitively, this is no 
longer just a space race. This is a legal race. It’s a race to give sur-
ety and predictability to the commercial space industry. And we’re 
not looking to completely uproot and move to another place, but 
we’re taking advantage of the opportunities it gives us to get that 
wonderful staff that exists elsewhere in the world. 

Colonel MELROY. Mr. Chairman, I’d just like to reinforce, first of 
all—yes, this most definitely is a legal race with national security 
implications. So I’d like to pile on that statement. 

As far as who should be in charge of oversight, I think the most 
important thing is that right now, none of the agencies proposed 
have the resources to appropriately oversee some of these activities. 
They don’t have all the technical experts that are needed in these 
areas. They may have some. But I would like to say that AST has 
a very high concentration of space experts with a variety of back-
grounds and expertise in this area, and it makes sense if you’re 
going to give responsibility and you have to find extra resources to 
start with where that dense population already exists. 

Senator CRUZ. Thank you. 
Senator Markey. 
Senator MARKEY. Thank you. 
So let’s go to what, briefly, each of you might think are standards 

that you think should be put in place domestically that then could 
be used as precedents for international standards that our competi-
tors around the world would then understand that they would have 
to meet, because we were the leader? So let’s just talk about—if 
each of you could just give us a couple of standards that you’d like 
to see, if we did legislate, put on the books. 

Mr. RICHARDS. Sure. Well, I guess we can go in sequence. 
Senator MARKEY. Sure. 
Mr. RICHARDS. I mentioned maximum certainty with minimal 

regulatory burden. I mentioned a presumed or a deemed approval, 
and I think that’s an important concept. When we go to whatever 
agency is selected to adjudicate this, we’re not going as a commer-
cial company asking permission. There should be a presumed right 
of commerce in space just like there’s a presumed right of com-
merce in aviation. But that doesn’t mean you don’t have to file a 
flight plan. 
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So being transparent about what each of us wants to do in space 
is important to make sure we’re not interfering with each other or 
somebody else, as Peter has said—— 

Senator MARKEY. So that should be a standard? 
Mr. RICHARDS. That should be a standard. 
Senator MARKEY. Another standard? 
Mr. RICHARDS. Right. So non-threatening to any national secu-

rity interest, number one. 
Senator MARKEY. OK. Number one. 
Mr. RICHARDS. Number two is not abrogating or threatening any 

of our international obligations under treaty. Number three is not 
interfering with ourselves or any other foreign activity in space. 

Senator MARKEY. Thank you. 
Mr. Marquez, international standards that we should set here 

domestically that you think would be important to have inter-
nationally. 

Mr. MARQUEZ. Again, I’ll concur with my colleague from Moon 
Express. I think that the irreducible standard here is one of non- 
interference, of non-harmful interference, in making sure that 
whatever we approve to do here in the United States is not going 
to interfere with our own actions, the actions of our government, 
and the actions of our friends and allies who are also signatories 
to the Outer Space Treaty, and even those that are not signatories 
to the Outer Space Treaty. 

There are probably a few other technical things that would go 
into a specific review—— 

Senator MARKEY. Well, just give us a couple. 
Mr. MARQUEZ. I think the ability to show that you can maintain 

positive command and control over your satellite and the ability to 
communicate with it so that it won’t go awry and stray, those types 
of things. And then, again, like I said, filing a flight plan so that 
people know where you’re going and the purpose of your mission, 
you know, the transparency in what it is that you hope to achieve 
in your activity. 

Senator MARKEY. Mr. Gold? 
Mr. GOLD. I think you will hear a lot of repetition, but national 

security interests, international treaty obligations, and non-inter-
ference, domestic or foreign, should all be reviewed. I believe an-
other aspect that we need to pay attention to is if an agency gen-
erates a negative response to an application, the answer shouldn’t 
be a simple ‘‘no’’, instead we need ‘‘yes, but’’ forcing an agency to 
explain to a company what it is that they need to do to try and 
get to yes, because just saying no really doesn’t leave a lot of room 
for innovation or growth, and I think that is a problem that we 
have seen occur during remote sensing commercial licensing. I be-
lieve if you just take those simple values and put it into a light- 
touch, almost a registration-based regime, that it would function 
and function well. 

And per the race discussion, this is a race—— 
Senator MARKEY. And that’s all you would really expect from 

United Arab Emirates or from India? Is that what you’re saying— 
the same kind of standard? 

Mr. GOLD. Yes. I think UAE, in particular, has done an excellent 
job of establishing a common-sense approach that balances the 
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need for a secure environment and for non-interference, again, for-
eign and domestic, without being too heavy handed. Unfortunately, 
a lot of this doesn’t lend itself to blanket solutions. Many of these 
issues need to be addressed on a case-by-case basis, requiring a 
policy that is sufficiently broad and flexible to handle that, and I 
think if the U.S. leads and joins other countries like the UAE, et 
cetera, we can see this develop as an international standard. 

The last thing I would say is that, going back to the ITAR exam-
ple, there can be crises or incidents that lead to bad policy and, 
currently, we are experiencing a smallsat revolution, with thou-
sands of cubesats in orbit and many more to come. We just heard 
about the deployment with India of 100 or more cubesats in a sin-
gle launch. That is why we need to get these rules in place in a 
manner that supports innovation, because we want that to occur, 
but balances it with the security of the environment in space. 

Senator MARKEY. Colonel Melroy, let’s deal with that question. 
India is launching, and they’re doing things that we’ve never done. 
So what standards do you want to have set here that then we 
would say, ‘‘Well, these are what we believe are legitimate stand-
ards, India, or other Middle Eastern countries. What are you doing 
to meet these minimal standards that we think should be in 
place?’’ What are those standards, from your perspective, and how 
would we then, if we established them, ensure that Middle Eastern 
countries, India, then met them so that there was a certain rule 
of the road for outer space going forward? 

Colonel MELROY. Thank you, sir. I think that’s a wonderful ques-
tion. I have to say that we’ve heard some less than flattering 
things about lawyers here. But, in my opinion, we need to get the 
engineers and the lawyers together, because these need to be tech-
nically based. The truth is that everybody has preferences for how 
they want other people to operate their satellites to the benefit of 
their own country. But if you don’t have a basis, a safety or tech-
nical basis, that is actually going to generate mistrust, you know, 
‘‘Why do you want me to do it that way?’’ So it’s very, very impor-
tant, I think, that we should use the universal language of physics. 

Space is a unique domain. It’s not intuitive the way it is to us 
here on the ground, in the maritime, and even the air domain. So 
really understanding the implications of what you’re doing—a great 
example of that is you might think it would be a standard to stay 
a certain distance away from any given satellite. However, that’s 
meaningless in low Earth orbit, as satellites might be passing each 
other in orbits that will never collide, ever, ever. On the other 
hand, they seem to be coming close to each other. So you really 
have to understand, actually, what’s going on. 

A better idea is that you have a passively safe orbit so that you 
won’t collide with any other satellite until, if you decide to do a 
rendezvous, at the very latest practical moment, which is usually 
guided by the physics of the client’s satellite. So those are the 
kinds of predictable behaviors that I think give us confidence that 
people actually have done the science behind what they’re doing, 
and they’re not going to collide with each other and generate de-
bris. 

Senator MARKEY. OK. What is your training, Colonel? 
Colonel MELROY. An Air Force test pilot, sir. 
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Senator MARKEY. What was your major in college? 
Colonel MELROY. Physics. 
Senator MARKEY. I was wondering—physics. So you want us to 

abide by the rules of physics? 
[Laughter.] 
Senator MARKEY. There’s the rule of law and the rule of physics. 
Colonel MELROY. Exactly, exactly. I think they can be worked to 

be harmonized. 
Senator MARKEY. Right, and lawyers and physicists can learn 

from each other a little bit about how, then, to put that into a use-
able form. 

Colonel MELROY. Yes, Senator. Perfectly said. 
Senator MARKEY. Thank you. Thank you so much for your serv-

ice to our country. 
Thank you, Mr. Chairman. 
Senator CRUZ. Thank you, Senator Markey, and I would note for 

any skeptics in the hearing room that for those who don’t believe 
in miracles, we’ve seen not one, but two witnesses on this panel de-
fend lawyers. 

[Laughter.] 
Senator CRUZ. I suspect we may go many years in the Senate 

without that ever occurring again. 
With that, I want to thank each of the witnesses for participating 

in today’s hearing, both in the second panel and the first panel. I 
think it was a very educational and enlightening hearing. 

It is the intention of this committee to go forward with legisla-
tion, seeking to create a system that incentivizes the investment 
and maximizes the potential for exploration in space. So I would 
extend an invitation to each of our witnesses and to other inter-
ested players in this arena. We are in the process of a multi-part 
series of hearings to learn, to study, and, hopefully, to come to con-
sensus about how to create the best system of rules to provide cer-
tainty and maximize investment. 

The hearing record for this hearing will remain open for 2 weeks. 
During that time, Senators are asked to submit any questions for 
the record, and upon receipt, the witnesses are requested to submit 
their written answers to the Committee as soon as possible. 

And with that, the hearing is now adjourned. 
[Whereupon, at 4:23 p.m., the hearing was adjourned.] 
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1 Composed of individuals and institutions of more than 40 countries elected on the basis of 
their contribution to space law, the IISL is sister organization of the International Astronautical 
Federation (IAF) and the International Academy of Astronautics (IAA). With special consultative 
status to the United Nations Economic and Social Committee (ECOSOC), the IISL is an offi-
cially recognized observer at the United Nations Committee on the Peaceful Uses of Outer Space 
(COPUOS) and of two subcommittees, the Scientific and Technical Subcommittee, and the Legal 
Subcommittee; see also www.iislweb.org. 

2 Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer 
Space, including the Moon and Other Celestial Bodies, G.A. Res. 2222 (XVII), U.N. Doc A/RES/ 
2222 (Dec.17, 1966), available at http://www.un-documents.net/a21r2222.htm. 

A P P E N D I X 

INTERNATIONAL INSTITUTE OF SPACE LAW 
Paris—France, 24 May 2017 

To: U.S. Senate Committee on Commerce, Science, and Transportation 
Senator John Thune, Chairman 
Senator Bill Nelson, Ranking Member 

CC: U.S. Senate Subcommittee on Space, Science, and Competitiveness 
Senator Ted Cruz, Chairman 
Senator Edward Markey, Ranking Member 

Subject: Letter for the record for the hearing on ‘‘Reopening the American Frontier: 
Exploring How the Outer Space Treaty Will Impact American Commerce and Set-
tlement in Space’’ 

Dear Chairman Thune and Ranking Member Nelson, 

Founded in 1960, the International Institute of Space Law (IISL) is an inde-
pendent non-governmental organization dedicated to fostering the development of 
space law. The purpose of the IISL includes the promotion and further development 
of space law and the expansion of the rule of law in the exploration and use of outer 
space for peaceful purposes.1 As such, the IISL has a keen interest in the topics to 
be discussed at the hearing organized by your Subcommittee on May 23, 2017. We 
submit the following letter in support of the Subcommittee’s deliberations. 

1. Status of the Outer Space Treaty 
The Outer Space Treaty of 1967 was drafted and negotiated within the Committee 

on the Peaceful Uses of Outer Space (COPUOS), a body of the United Nations con-
stituted in 1958 as subsidiary to the United Nations General Assembly. Meeting in 
New York and in Geneva, Switzerland, COPUOS and its Legal Subcommittee draft-
ed the treaty in the mid-1960s amidst geopolitical tensions which threatened to spill 
over into outer space, a new realm of humankind’s exploration and use. The found-
ers of the IISL participated in the drafting of this important instrument. 

Then comprised of 28 states, COPUOS adopted the draft text of the treaty in late 
1966, which was expedited to the United Nations General Assembly for inclusion 
in its Resolution 2222 (XXII) of December 17, 1966.2 Signing ceremonies were held 
in Moscow, London, and in Washington D.C. at the White House. The Outer Space 
Treaty entered into force on October 10, 1967. 

The Outer Space Treaty was quickly followed by a number of subsequent treaties 
on space, also negotiated and drafted within COPUOS with the direct involvement 
of IISL membership. These treaties clarified and expanded many of the major provi-
sions of the Outer Space Treaty. The 1968 Astronaut Agreement expanded on Arti-
cle V of the Outer Space Treaty. The 1972 Liability Convention expanded on Arti-
cles VI and VII of the Outer Space Treaty. The 1975 Registration Convention ex-
panded on Article VIII of the Outer Space Treaty. 
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3 United Nations, Committee on the Peaceful Uses of Outer Space, Legal Subcommittee, Sta-
tus of International Agreements relating to activities in outer space as at 1 January 2017, A/ 
AC.105/C.2/2017/CRP.7 (2017) available at http://www.unoosa.org/res/oosadoc/data/docu-
ments/2017/aac_105c_22017crp/aac_105c_22017crp_7_0_html/AC105_C2_2017_CRP07E.pdf. 

4 Space applications will figure prominently in the achievement of the United Nations Sustain-
able Development Goals for 2030. 

As of 2017, the Outer Space Treaty has 105 states which have ratified the treaty.3 
These include all of the major and historical spacefaring states such as the US, Rus-
sia, China, India, Brazil, Japan, and all the Member States of the European Space 
Agency (ESA). New and emerging space powers also often sign the treaty as a way 
to solidify their arrival in the community of serious spacefaring states. Additionally, 
a further 25 states have signed the treaty, which expresses their intention to ratify 
it in the future, or at least not to take actions which violate the intentions of the 
treaty. 
2. Effects of the Outer Space Treaty 

The Outer Space Treaty is an instrument of guiding principles that have served 
all aspects of the space sector successfully since inception. First granting space free-
doms to explore and use outer space for peaceful purposes and the benefit of all 
mankind, the treaty’s subsequent articles provide a framework denoting activities 
that are either permitted or prohibited in furtherance of those freedoms. Commer-
cial space applications and activities have flourished in this legal environment. The 
framework relies upon responsible legislation promulgated at the national level by 
State Parties to the Treaty. The United States has shown leadership in this regard, 
enacting laws and regulations that are aligned with treaty obligations while con-
structively facilitating innovation. 

Many significant accomplishments have been achieved within the parameters of 
the Outer Space Treaty. Benefits directly accrue to the space sector and all State 
Parties. However, because of the far reach of space applications and their intrinsic 
role in improved quality of life,4 all of humankind benefits from responsible behav-
iour in space. Withdrawal from the treaty could invite a number of undesired out-
comes, including inter alia far greater uncertainty to the thriving private sector, or 
withdrawal by other State Parties, or loss of credibility in the international space 
community, or worse. 
3. National Implementation of International Obligations 

Article VI of the Outer Space Treaty creates the international legal responsibility 
of states to ensure treaty compliance with regard to the activities of their govern-
mental agencies and non-governmental entities in outer space. Further, the activi-
ties of its non-governmental entities trigger a State’s authorization and continuing 
supervision (‘‘shall require’’). This direct responsibility and liability for damage on 
the international plane for the activities of nongovernmental actors is absolutely 
unique in international law, and is the impetus for supervision on all nongovern-
mental actors in the space domain. Further, Article VI accountability has served the 
private sector, both in the United States and internationally, in providing a level 
of transparency, legal certainty, and responsibility in the development of space ap-
plications. The United States has maintained Article VI responsibility with the pro-
mulgation of a well-developed res of domestic law overseeing launches and re-en-
tries, the telecommunications industry, and earth observation activities. 
4. Conclusion 

In conclusion, the International Institute of Space Law would like to recognize the 
Subcommittee’s serious inquiry into the appropriate level of legislation necessary to 
maintain treaty compliance in furtherance of the United States’ international re-
sponsibility while also fostering an environment of innovation. We further remind 
this Subcommittee of the lasting and fundamental importance of this foundational 
and visionary treaty governing the activities of States, and of the non-governmental 
actors they are responsible for, in the peaceful exploration and use of outer space. 

Respectfully, 
President of the International Institute of Space Law 
Prof. Dr. Kai-Uwe Schrogl (Germany) 
Vice-President of the International Institute of Space Law 
Prof. K.R. Sridhara Murthi (India) 
Treasurer of the International Institute of Space Law 
Prof. Dennis Burnett (United States) 
Executive Secretary of the International Institute of Space Law 
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Prof. Dr. Diane Howard (United States) 
Board of Directors of the International Institute of Space Law 
Prof. Dr. Setsuko Aoki (Japan) 
Prof. Dr. P.J. Blount (United States) 
Prof. Dr. Frans G. von der Dunk (Netherlands) 
Prof. Dr. Marco Ferrazzani (Italy) 
Prof. Dr. Steven Freeland (Australia) 
Prof. Joanne Irene Gabrynowicz (United States) 
Prof. Dr. Stephan Hobe (Germany) 
Prof. Dr. Mahulena Hofmann (Czech Republic) 
Ms. Corinne Jorgenson (United States) 
Dr. Martha Mejı́a-Kaiser (Mexico/Germany) 
Prof. Sergio Marchisio (Italy) 
Ms. Elina Morozova (Russia) 
Prof. Dr. Lesley Jane Smith (United Kingdom 
Dr. Milton ‘Skip’ Smith (United States) 
Prof. Dr Maureen Williams (UK/Argentina) 
Prof. Zhenjun Zhang (China) 

LIFEBOAT FOUNDATION 
Minden, NV, June 5, 2017 

Commerce, Science, and Transportation 
Committee Space, Science, and Competitiveness Subcommittee 
United States Senate 
Washington, DC. 
To: U.S. Senate Committee on Commerce, Science, and Transportation 
Senator John Thune, Chairman 
Senator Bill Nelson, Ranking Member 
CC: U.S. Senate Subcommittee on Space, Science, and Competitiveness 
The Honorable Senator Ted Cruz, Chairman 
The Honorable Senator Edward Markey, Ranking Member 
Subject: Letter for the Congressional Record from the Hearing: ‘‘Reopening the 

American Frontier: Exploring How the Outer Space Treaty Will Impact Amer-
ican Commerce and Settlement in Space’’ 

Mr. Chairman, Ranking Member Nelson, and Members of the Committee, 

STATEMENT FROM LIFEBOAT FOUNDATION 

Extolling Global Leadership and New Space Opportunity 
The Lifeboat Foundation is a non-profit organization dedicated to encouraging sci-

entific advancements while helping humanity survive existential risk. 
In June 2018 the UNISPACE+50 international conference will establish the 

Fourth International Dialog on the Peaceful Uses of Outer Space. 
This UN based platform will celebrate the achievements of the original Outer 

Space Treaty since inception in 1967. The objective of the program is to evaluate 
changing conditions and identify potentials, within the advancing technological fron-
tiers. 

America’s leadership influence may be placed at risk regarding the Geneva pro-
gram for the 50th Anniversary of the Space Treaty. As there is no consensus from 
the multi-billion dollar New Space industries, it is essential to situate America for 
global space leadership through an open discussion based on opportunities, and not 
legislative restrictions. The time frame is immediate. This perspective includes a 
guiding political platform describing an innovative U.S. policy for leadership and 
international engagement. Cohesive national objectives need to be developed before 
the UNISPACE+50 conference takes place next June in Geneva. Developments such 
as the creation of associated agreement and regulatory frameworks for space-based 
issues, will be suitably upheld, and enabled through this motivated public initiative. 

The space development paradigm is exponential and highly relevant: Topics that 
can be addressed within the UN auspices, will include national and global security 
platforms, space based information and communication technology (ICT) for global 
development, and global partnership for manned space venture and settlement. 

Opportunities and interests are extensive: the transition to commercial launch, 
the achievement of space-based infrastructures, manned space settlements and the 
upcoming trips to Mars. This paradigm shift clearly demonstrates the need for not 
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only international engagement and inter-agency collaboration, but also for original 
public/private partnership dynamics. In this way we will create an optimal climate 
for the best peaceful global opportunities. 

The current expectation is that the revisionary basis within the treaty umbrella 
will be addressed through the preparation of a number of rider and associated 
agreements. These types of negotiated agreements, unless inclusively orchestrated 
would normally take several years for placement. It is also apparent that U.S. policy 
might move ahead in advance of the UNISPACE+50 program, and position for a no-
table and extensive global leadership role. 

Topics of national import, which are under consideration, will include the role of 
next generation and quantum communications, the establishment of a secure inter-
national cyberspace and the significant value of distributed ICT systems for global 
development, economic growth and new fiat currencies. This process will address 
the research and development phases and objectives of an incremental and collabo-
rative space based architecture, along with the use of advanced and sensitive tech-
nologies. These issues may include hypersonic flight, the discussion for nuclear de-
terrence, and the global non-proliferation process, supporting the tenet of the origi-
nal treaty. 

The recommendation of Lifeboat Foundation is that a significant policy making 
potential can be readily assumed and brought forward by the U.S. administration 
ahead of the UNISPACE+50 conference in 2018. Innovative leadership at this early 
stage will greatly facilitate the many and forthcoming levels of engagement. 

Lifeboat Foundation is currently making arrangements to bring forward an origi-
nal forum dedicated to the establishment of U.S. space leadership for the inter-
national community. This event will be held at the United States Institute of Peace 
in Washington, D.C., sponsored by several member’s of the U.S. Congress and Sen-
ate, non profit communities and commercial entities. 

We invite your participation and support. In particular, we feel that time scales 
are very limited and that considerable problem solving effects, may be suitably pro-
vided, by looking towards the establishment of an expedient ‘‘short path’’ U.S. space 
policy platform. The present window of opportunity from June 2017 to June 2018 
can best be utilized through a consolidated political front, which acknowledges both 
the immense value of U.S. technological export, and the opportunity represented by 
global collaboration and partnership. 

We much appreciate the notable and ongoing discussion for the Outer Space Trea-
ty, within U.S. Senate and Congress, especially in regard to the development of the 
nascent markets. 

Sincerely 
Eric Klein, 

Lifeboat Foundation. 

RESPONSE TO WRITTEN QUESTION SUBMITTED BY HON. BILL NELSON TO 
JAMES E. DUNSTAN 

Question. What are some of the norms and standards that we should be estab-
lishing domestically in order to promote the types of international norms and stand-
ards that would be conducive to commercial activity in space? 

Answer. 
Thank you for allowing me to respond to your question above. You are correct that 

the United States can provide leadership internationally by establishing enforceable 
domestic norms and standards for space activities that other countries can follow 
that can result in either the establishment of customary international law, or pro-
vide the basis for new international agreements. These norms and standards can 
be broken down into four categories: 

1) Ensure no violations of the key provisions of the OST; 
2) Open coordination of activities between U.S. parties; 
3) Tackling the orbital debris ‘‘tragedy of the commons;’’ and 
4) Balancing priorities between exploration and use—and ensuring science isn’t 

squeezed out. 
Ensure No Violations of the Key Provisions of the Outer Space Treaty 

Congress should enact a regulatory framework that ensures that all Americans 
abide by the provisions of the Outer Space Treaty—which, in turn, will encourage 
other countries to do the same, and thus protect U.S. interests. While I have argued 
that Article VI is not self-executing, there are other provisions in the OST that are 
self-executing: 
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a) Space and celestial bodies are not subject to claims of appropriation by means 
of use or occupation (Article II); 

b) No placing of nuclear weapons or weapons of mass destruction in outer space 
(Article IV); 

c) No establishing military bases on the Moon or other celestial bodies (Article 
IV); 

d) Avoiding harmful contamination (Article IX); and 
e) Avoiding harmful interference (Article IX). 
The first three are simple to implement in a future regulatory regime: just add 

these prohibitions as conditions to the issuance of any authorization/registration, 
and mandate instant revocation of the authorization/registration for any breaches 
of these prohibitions. 

The last two prohibitions contained in the OST will require further clarification 
either through statute or regulation. Whichever agencies are granted jurisdiction to 
issue regulations will need to carefully define terms and develop standards in this 
area.1 

Harmful Contamination. The Treaty does not define the words ‘‘harmful’’ or ‘‘con-
tamination’’. This means Congress, the State Department and domestic regulators 
will need to wrestle with questions such as: 

• ‘‘What constitutes contamination?’’ Is disturbing the surface of a Celestial Body 2 
‘‘harmful contamination’’? If so, then the United States violated Article IX in 
landing six Apollo missions on the surface of the Moon—and Article I’s talk of 
the freedom to use and explore space would be meaningless. 

• ‘‘What constitutes harm?’’ Is any change to a space environment a harm? Again, 
obviously not. The term ‘‘harmful’’ must involve some relative weight—but of 
what factors? 

• ‘‘Harmful to whom?’’ Is the harm to the environment the standard, or does 
harm come into play only if the activity will harm future humans visiting the 
Celestial Body? There is an argument that this provision relates back to the ‘‘no 
nukes’’ provision in Article IV and that contamination must impact human ac-
tivities.3 An alternative interpretation is that human biological contamination 
of Celestial Bodies must be limited so that such contamination not lead to ‘‘false 
positives’’ in the search for extraterrestrial life.4 

• ‘‘Contamination to what?’’ Some argue that future visits to the Apollo sites must 
be limited or prohibited outright because to do so would contaminate these his-
torical areas.5 

• ‘‘How non-contaminated must a mission be?’’ NASA has interpreted the ‘‘no 
harmful contamination provision’’ to mean that its missions to Mars must guard 
against microbial contamination as well, limiting the presence of bacterial 
spores on any surface to no more than 300,000.6 (Obviously, this number re-
flects some kind of weighing test.) ESA, the European Space Agency, follows 
similar measures. Are those same measures appropriate for private missions, 
and appropriate regardless of the destination of the mission? Or should they be 
tailored to the context of the mission? 

Whatever agency ends up processing mission authorization applications (or reg-
istrations) must be staffed with experts capable of crafting a balanced approach to 
‘‘harmful contamination’’ that balances protection of the space ecosphere with the 
right to exploration and use of space and Celestial Bodies that is guaranteed by Ar-
ticle I of the OST. 

Harmful Interference. Although often confused or conflated with harmful contami-
nation, harmful interference relates to the activities of humans vis-à-vis each other 
in outer space (rather than the impact of human activities on the space environ-
ment). Article I implies this principle: ‘‘Outer space, including the Moon and other 
celestial bodies, shall be free for exploration and use by all states’’—i.e., without in-
terference. And Article IX makes this principle explicit: 

If a State Party to the Treaty has reason to believe that an activity or experi-
ment planned by it or its nationals in outer space, including the Moon and other 
celestial bodies, would cause potentially harmful interference with activities of 
other States Parties in the peaceful exploration and use of outer space, includ-
ing the Moon and other celestial bodies, it shall undertake appropriate inter-
national consultations before proceeding with any such activity or experiment. 
A State Party to the Treaty which has reason to believe that an activity or ex-
periment planned by another State Party in outer space, including the Moon 
and other celestial bodies, would cause potentially harmful interference with ac-
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tivities in the peaceful exploration and use of outer space, including the Moon 
and other celestial bodies, may request consultation concerning the activity or 
experiment.’’ 

While the activities of nationals are specifically mentioned in the first clause,7 at 
its core, Article IX relies upon government-to-government diplomatic activity with-
out the force of law. The United States could begin to establish international norms 
for adjudicating—and avoiding—interference disputes by: 

a) Establishing a standard for defining ‘‘harmful interference.’’ Harmful inter-
ference should be limited to activities of one party that interrupt or impinge 
the operations of another party or cause actual physical harm to a space object 
that negatively impacts the operations of the second party. Harmful inter-
ference could also include radio frequency interference—as radio frequencies 
will be critical to any space mission. Congress should make clear that economic 
harm, absent a physical harm (radio frequencies, too, are issues of pure phys-
ics), does not rise to the level of harmful interference. 

b) Establishing basic interference parameters for U.S. domestic operations (e.g., 
orbital distance separations, and lunar operations separation). 

c) Declaring that principles of terrestrial tort law apply to outer space operations, 
and establish jurisdiction in the Federal district courts to hear claims of inter-
ference between U.S. parties. Ultimately, the goal should be to promote tort 
law as the basis for resolving disputes between U.S. and foreign parties, as 
well—to have a single common law for space and a mechanism for resolving 
U.S.-foreign disputes that is more effective, faster and cheaper to use than the 
state-to-state coordination mechanism contemplated by Article IX. As much as 
any particular private U.S. company might like to have the weight of the U.S. 
government behind it to enforce its rights to a particular mission, such a 
heavy-handed approach (empowering the government to pick winners and los-
ers) would be costly for the government to engage in, and simply not necessary 
given the well-established field of tort law. 

Are there missions that should not be authorized simply because the ‘‘first mover’’ 
will preclude other users? For example, several geographic points at the lunar south 
pole are highly valuable. There appears to be only one good ‘‘down ramp’’ into 
Shackleton Crater, for example. Would the U.S. authorize a company to place a base 
on this down ramp with a concomitant interference-free zone that would preclude 
anyone else from using that down ramp—even if this meant giving that company 
an effective property right over the entire crater? Similarly, there are a few ‘‘peaks 
of eternal light’’ surrounding Shackleton Crater where operators would want to set 
up both communications and solar collectors. These areas are quite small, however, 
and multiple users might not be able to place installations there. How should such 
‘‘prime real estate’’ be treated for non-interference purposes? 

Open Coordination of Activities 
In order to minimize ‘‘harmful interference,’’ Congress should require an open co-

ordination of activities between space operators. This is already done by the FAA/ 
AST when it comes to launch/reentry licenses (to ensure that objects are not 
launched into conflicting orbits) and by the FCC when it comes to spectrum use in 
outer space.8 Whatever regulatory regime is established for innovative space activi-
ties, the overseeing agency should require all operators seeking authorization or (as 
we have proposed) filing for registration 9 to describe their planned mission with suf-
ficient specificity to allow later operators to develop non-interfering mission sce-
narios. That agency should also be given the power to require that operators coordi-
nate their activities so as to allow later operators to conduct activities in a non- 
interfering way, if possible. For example, an entity seeking authority to mine the 
volatiles at the south pole of the Moon should be required to coordinate those activi-
ties with later operators seeking authority to do the same thing. Similarly, an oper-
ator seeking to mine asteroids should be required to specify what asteroid is to be 
mined, and the method of resource extraction. That way, a subsequent operator 
could plan a similar mission accordingly (or determine that multiple mining oper-
ations on that asteroid are not feasible because of the size of the asteroid 11 or the 
method of harvesting the resources (e.g., a ‘‘bag and blow’’ approach)).12 

The difficulty with the coordination process, as the FCC’s experience has made 
clear, is dealing with the problem of ‘‘warehousing’’ a space resource. Consider this 
example: 
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Asteroid 2006RH120 has been ‘‘captured’’ by the Earth-Moon system and a mis-
sion in 2028 could rendezvous and land on it with a Delta-V of only 58 m/sec (i.e., 
extremely small amount of thrust needed). 2006RH120 is only 2.3 x 7.4 meters, 
meaning that it is highly unlikely that multiple operators could mine it without 
interfering with each other. If Company A seeks authorization to mine the asteroid 
and specifies a 2028 rendezvous date, would that preclude Company B from seeking 
authorization to rendezvous with it in 2026 using a higher-energy/less efficient tra-
jectory? What if Company B agreed that it would vacate the premises prior to Com-
pany A landing in 2028? What if the mission calls for a ‘‘bag and blow’’ approach 
such that there would be virtually nothing left of 2006RH120 by the time Company 
A arrives? 

On-orbit servicing presents another example where open coordination is nec-
essary. One person’s servicing satellite is another person’s ASAT: any vehicle with 
the capability to match orbits, rendezvous and dock with another object could easily 
be used to disable, destroy, and/or steal a satellite. Such operations must be con-
ducted in such a manner that all space operators know where that servicing sat-
ellite is, and what it is doing, at all times.13 

Regulations will need to be crafted to account for these types of issues. Ideally, 
authorizations would not be granted unless/until the entity can demonstrate that 
they can actually perform the mission. For satellites, the FCC has set up a system 
of ‘‘milestones’’ against which operators must purchase a bond which is forfeited in 
the event that the satellite is not timely launched. The complication here is that 
there is the added element of transit time for asteroid missions, where a later-au-
thorized mission could beat a prior-authorized mission. Is the first-to-file applicant 
always the winner? Is that a rational approach if a later applicant can demonstrate 
that it can perform the mission sooner? 

By adopting domestic legislation and regulations that establish a responsibility for 
operators to openly coordinate their activities as a norm, the United States can urge 
other countries to adopt similar standards—and, as proposed in my testimony, could 
effectively require adoption of similar standards as a condition of recognizing an-
other country’s legislation as consistent with that of the U.S. in a system of inter-
locking domestic legislation modeled on the Deep Seabed Hard Mineral Resources 
Act of 1979. Coupled with the adoption of tort law concepts to interference, dis-
cussed above, this would go a long way toward eliminating instances of open conflict 
between innovative space operators. 
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Tackle the Orbital Debris ‘‘Tragedy of the Commons’’ 
As Douglas Adams famously wrote in The Hitchhiker’s Guide to the Galaxy: 

‘‘Space is big. Really big. You just won’t believe how vastly, hugely, mind-bogglingly 
big it is. I mean, you may think it’s a long way down the road to the chemist, but 
that’s just peanuts to space.’’ He wasn’t kidding. 

The total area of the 800 kilometer orbital sphere 14 encompasses 664 million 
square kilometers (or 411 million square miles) of area. Were the approximately 
1000 currently operating satellites all bunched in this one orbit (which they obvi-
ously are not), each would have some 664,000 square kilometers (411,000 square 
miles) in which to operate.15 The mindset of many in the early years of spaceflight 
was that space was so vast that the likelihood of two objects actually colliding was 
so remote as to not be worth worrying about, and certainly not worth taking into 
consideration when planning space activities. This became known as the ‘‘Big Sky’’ 
theory of space operations.16 Recent debris generating collisions (both accidental and 
intentional) have demonstrated, however, that the days of the ‘‘Big Sky’’ theory are 
over—if the theory ever had any validity to begin with. Today satellites must oper-
ate in orbits that not only contain 1000 other operating satellites, but 50 years’ 
worth of rocket bodies, derelict satellites, the flotsam and jetsam created by on-orbit 
explosions,17 and even debris created by routine space deployment activities, where 
pieces just float away from a vehicle while deploying payloads or during normal op-
eration.18 

Finally, and most importantly, the orbital debris situation is not static. While a 
certain number of pieces of debris reenter the atmosphere each year, countries con-
tinue to launch vehicles and create more debris on a yearly basis. Yet this accounts 
for a relatively slow and somewhat manageable increase in orbital debris. This 
steady state ecosystem of junk is upset, however, whenever there is a major collision 
incident. On average, as discussed above, such incidents create between 2,500 and 
3,500 new trackable pieces of junk. The fear, which is not yet predictable, is if such 
major collision events continue, there may be a cascade effect—‘‘the Kessler Syn-
drome’’—whereby collision events and new debris occur at exponentially increasing 
rates, creating huge clouds of debris and rendering certain orbits so dangerous as 
to be useless.19 

The United States has taken a lead internationally on orbital debris mitigation, 
through the work done at NASA, as well as being a founding member of the Inter- 
Agency Space Debris Coordination Committee (IADC).20 Any new regulatory regime 
should continue this leadership. The regime should also strive to consolidate, har-
monize, and streamline regulations in this area. Currently, there are at least five 
separate regulatory regimes for orbital debris mitigation that, while all based on the 
NASA standards, nonetheless differ slightly in approach and reporting require-
ments.21 It is thus possible for a mission to have to submit multiple debris mitiga-
tion plans to different agencies. 

Most important, the United States must take the lead in actually enforcing debris 
mitigation standards. The DoD routinely waives its debris mitigation guidelines for 
its launches, and the FCC has allowed Iridium to operate 10 of its satellites until 
they ‘‘run dry,’’ rather than requiring Iridium to de-orbit or move those satellites 
to a ‘‘graveyard’’ orbit.22 If the U.S. wishes to lead internationally in establishing 
norms and standards, then it must enforce its own regulations, before it can de-
mand that the rest of the world also ‘‘gets tough’’ on orbital debris.23 

Finally, the United States must begin to establish norms and standards for orbital 
debris remediation (the actual removal of orbital debris). This could include a statu-
tory declaration that any U.S. registered abandoned space object that poses a poten-
tial threat to space navigation can be removed, under maritime law concepts of ‘‘sal-
vage and finds.’’ 24 The United States should also begin to explore ways of creating 
Public/Private Partnerships to incentivize the private sector to actively remove dere-
lict space objects.25 One possible source of funding for a ‘‘bounty pool’’ would be the 
approximately $15 million annually the FCC collects in regulatory fees from sat-
ellite operators.26 Any regulatory regime next adopted by Congress should direct the 
applicable agency to study private sector approaches to orbital debris remediation. 
Balance Priorities Between Exploration and Use (ensuring science isn’t 

squeezed out) 
Article I of the OST declares that outer space shall be free for both exploration 

and use by all nations. In the rush to encourage American businesses to continue 
to develop an outer space economy that will benefit all humanity (and increase the 
tax base of the United States), the United States cannot overlook or downplay the 
important role exploration will continue to play in outer space. As a species, we 
have only just begun to learn about our planet, our solar system, and the universe 
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we inhabit. The continued exploration of outer space, both by government actors and 
private companies, must be encouraged and protected. 

Any new regulatory regime must act in a way that both encourages private sector 
‘‘use’’ of outer space but also protects scientific ‘‘exploration.’’ We cannot repeat the 
mistakes the FCC made late in the last century of reallocating significant spectrum 
from space uses to terrestrial uses, simply because, at that time, there was less ac-
tivity in space and a desire for more terrestrial services.27 The relevant agency or 
agencies should be charged by Congress to incorporate the needs of the science com-
munity into any authorization regime. That is not to say that science can ‘‘veto’’ pri-
vate activities in space: the science community must participate in the same open 
coordination process that will be required of private actors.28 

This is a critical standard to adopt domestically so that worldwide the important 
scientific exploration of outer space is protected—and, again, a requirement that 
could be a core part of a system of interlocking domestic legislation adopted by 
spacefaring nations piecemeal, without any need to re-open the Outer Space Treaty 
for negotiation or even to negotiate a new space law convention. 
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RESPONSE TO WRITTEN QUESTION SUBMITTED BY HON. BILL NELSON TO 
LAURA MONTGOMERY 

Question. What are some of the norms and standards that we should be estab-
lishing domestically in order to promote the types of international norms and stand-
ards that would be conducive to commercial activity in space? 

Answer. The norms that the United States should establish domestically to pro-
mote commercial activity should recognize private property rights and protect the 
activities of commercial operators from interference by others. 

Property rights: Article II of the Outer Space Treaty does not prohibit commercial 
or private ownership of land or extracted resources. Instead, it is silent regarding 
commercial interests, and directs its prohibition on appropriation at ‘‘States Par-
ties.’’ Property rights serve as an incentive to investment. Without property rights 
and recognized title, a person cannot offer land as collateral on a loan or to obtain 
financing. Investors are more leery when there is no means of securitizing an inves-
tors’ interests, and the operator itself is hampered in its ability to plan if it does 
not know that the property it is using and, hopefully, going to be spending decades 
on, will remain under its control. Accordingly, the United States should figure out 
a way to recognize property rights extraterrestrially. 

Interference and safety: Although commercial progress on reaching celestial bod-
ies is still not very far along, orbital activities show how the U.S. is already a leader 
in seeking to avoid interference between spacecraft. U.S. Government practice and 
regulatory codes direct spacecraft to avoid collisions with other spacecraft and to 
prevent the generation of orbital debris. It is probably premature to worry about in-
terference between commercial operators yet on celestial bodies. 

RESPONSE TO WRITTEN QUESTION SUBMITTED BY HON. BILL NELSON TO 
MATTHEW P. SCHAEFER 

Question. What are some of the norms and standards that we should be estab-
lishing domestically in order to promote the types of international norms and stand-
ards that would be conducive to commercial activity in space? 

Answer. Domestically, the U.S. space industry and U.S. Government should begin 
discussing standards to meet some key Outer Space Treaty (OST) obligation terms, 
such as harmful contamination in OST Art. IX. The U.S. State Department took the 
position in the recent Moon Express payload review that COSPARS standards do 
not create a floor for what will be compliant with OST Art. IX. In other words, 
COSPARS standards created in a scientific era are not the standards that need be 
complied with in a new commercial era. There is significant flexibility in how to de-
fine harmful contamination. Commercially-friendly standards, even ones create by 
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industry groups, can be deferred to, as long as those standards do not stray from 
the treaty terms properly interpreted under the well-established rules of treaty in-
terpretation codified in the Vienna Convention on the Law of Treaties, Art. 31 & 
Art. 32. Those interpretation rules place primary emphasis on the ordinary meaning 
of the terms of the treaty, and in this case lend themselves to significant flexibility 
in interpreting the term harmful contamination. If the United States industry comes 
to agreement on a standard, and that standard does not conflict with international 
obligations, then the U.S. Government, together with industry, can seek to promote 
those standards internationally. Congress can require deference to industry stand-
ards by the Executive Branch when delegating on-orbit authorization authority to 
the Executive Branch. Congress can also encourage exportation by the Executive 
Branch of those standards internationally. 

The U.S. industry and government may also wish to discuss standards on what 
constitutes harmful interference, but may wish to wait on developing too rigid of 
standards in this area until experience under actual cases is gained. The United 
States successfully internationalized (exported) its debris mitigation principles that 
now find reflection in the IADC and UNCOPUOS principles. Such exportation of 
standards and guidelines is eased when the United States shows good-faith respect 
for international obligations. Congress’ codification of the United States’ long-stand-
ing OST interpretation allowing for property rights in extracted resources in 2015 
(Public Law 114–90) in a manner that acknowledged and respected U.S. inter-
national obligations is an example of establishing interpretations and principles in 
a manner that increases and maximizes the chances of bringing other countries on- 
board with commercially-friendly interpretations and principles to the benefit of 
U.S. space companies. 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. BILL NELSON TO 
PETER MARQUEZ 

Question 1. What are some of the norms and standards that we should be estab-
lishing domestically in order to promote the types of international norms and stand-
ards that would be conducive to commercial activity in space? 

Answer. Background. 
The norms and standards set by the United States will have a profound impact 

on how the rest of the world reacts to commercial space activities. As history has 
indicated, the United States Government’s approach to implementing its obligations 
under Article VI of the Outer Space Treaty in relation to highly innovative private 
space activities will influence the approach of the 100+ other Parties to the Treaty. 

The Treaty lays out some basic rules of the road for all actors in space, public 
or private. National implementing legislation is the necessary connection between 
international law and private space operators. To maintain this continuity across all 
space activities, and to preserve the global competiveness of the commercial space 
sector, it is imperative that the United States Government impose no more than is 
legally necessary to ensure conformity with the provisions of the Outer Space Trea-
ty. 
Recommendations 

First, I urge Congress to distinguish between measures that are legally required 
to implement the United States’ obligations under the Outer Space Treaty, and 
those that are intended to further public policy interests. 

Policy-driven measures that would constrain private space activity must be care-
fully weighed against cross-cutting public policy interests in opening up entirely new 
space-based economies, with its tremendous potential for job creation and improve-
ments to quality of life. 

As a former national security professional, I am well aware that the United 
States’ national security interests may, in some cases, counsel for specific conditions 
on private space activities. It is imperative that any such conditions, and the process 
for evaluating commercial space activities in light of U.S. national security interests, 
be narrowly tailored—limited to major, specific national security threats, with proce-
dural safeguards built in that prevent an endless and opaque review process that 
kills innovation, destroys investment, and cedes commercial innovation and techno-
logical development to non-U.S. actors. In this connection, we see elements of the 
recently introduced American Space Commerce Free Enterprise Act, H.R. 2809, as 
a step in the right direction. 

Measures to implement the United States Treaty obligations must be narrowly 
tailored to require no more than legally necessary for Treaty compliance. In this re-
gard, we are encouraged by features of H.R. 2809, building in definite time tables, 
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a presumption of approval, and authorizing only such conditions as legally necessary 
to ensure conformity with the Outer Space Treaty. 

Second, it is imperative that regulators not get too far ahead of the technologies 
and capabilities of the coming generation of commercial space activities, attempting 
to regulate based on their best guess of how technologies and activities will unfold. 
The government is not well placed to make informed guesses, and in many cases 
the commercial space sector will find the optimal technical solutions through a proc-
ess of experimentation. This is an essential piece of our industry’s innovation en-
gine, and there is an ever-present risk of regulators inadvertently forcing sub-
optimal technical choices. 

Third, the United States should promote the foundational elements of the Outer 
Space Treaty as the key norms and standards for all international actors to follow 
and domestically enact, especially in accordance with Article VI. Key among them 
are the protections from harmful interference. We believe that it is in the best inter-
est of all Nations to preserve the right of all actors to operate in space free from 
harmful interference from other activities. 

Regulatory Approach. Col. Melroy’s testimony describes a regulatory approach 
where a few very high-level, performance-oriented requirements are complemented 
by industry standards that contain the details. 

Question 2. Could each of you please comment on whether such an approach 
would make sense for providing U.S. Government oversight and regulatory certainty 
for emerging commercial space activities that are not covered under existing regula-
tions? And what should the role of government agencies be in, if any, in developing 
industry standards for commercial space activities? 

Answer. Recommendations. 
As the Outer Space Treaty lays down general principles, rather than specific re-

quirements, there are many paths to conformity with each provision. Which path 
is commercially feasible (or optimal) will only become clear as capabilities near or 
mature. 

In many instances, private operators are much better placed to know the optimal 
means of complying with these broad principles. 

Therefore, industry should be proposing means of meeting OST principles, and 
Government confirming conformity with the treaty, rather than a top down ap-
proach. 

The Government has a role in publicly supporting these industry standards, with 
particular emphasis placed on supporting these standards in international discus-
sions-bilaterally or multilaterally. 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. BILL NELSON TO 
MIKE GOLD 

Question 1. What are some of the norms and standards that we should be estab-
lishing domestically in order to promote the types of international norms and stand-
ards that would be conducive to commercial activity in space? 

Answer. The U.S. should support an efficient and effective regulatory approach 
that meets Article VI obligations while ensuring that American commercial space 
activities avoid causing harmful interference with domestic or foreign operations. A 
process should be established that encourages innovation and investment while still 
protecting the safety of the environment in orbit and beyond. Moreover, the U.S. 
should set an example by continuing to involve the private sector in standard set-
ting activities via Federal Advisory Committees and initiatives such as the DARPA 
Consortium for Execution of Rendezvous and Servicing Operations (‘‘CONFERS’’) 
program. 

Regulatory Approach. Col. Melroy’s testimony describes a regulatory approach 
where a few very high-level, performance-oriented requirements are complemented 
by industry standards that contain the details. 

Question 2. Mr. Gold and Col. Melroy, what improvements are needed in space 
traffic management to enable expanded commercial activity in space? 

Answer. The U.S. Air Force has done a superb job of supporting the private sector 
with collision avoidance data. However, the Air Force and Department of Defense 
(‘‘DoD’’) are justifiably concerned with the amount of time and resources that have 
gone into such activities. The DoD should be allowed to remain focused on core na-
tional security responsibilities and has expressed the need for a civil agency, focused 
on safety, to step in and provide the private sector with potential conjunction warn-
ings and related information. 

A pilot program for FY 2018 is being established for the DoD to work with the 
FAA Office of Commercial Space Transportation (‘‘FAA AST’’) to play this role. Via 
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a partnership with the DoD, the FAA AST will begin the process of developing and 
demonstrating a system for sharing data with commercial entities while still pro-
viding robust protection for classified information. Moreover, the FAA AST will le-
verage innovative capabilities being developed by industry and academia to further 
enhance the existing U.S. Space Catalogue. The FAA AST hopes to combine all of 
this with a customer service-oriented approach emphasizing transparency, accuracy, 
and efficiency. 

If this demonstration is successful, the FAA AST can ensure that the private sec-
tor receives space traffic management information in a timely and easily accessible 
manner. This will allow commercial space activities to survive and thrive, while 
freeing the DoD to focus on its core national security mission. 

Regulatory Approach. Col. Melroy’s testimony describes a regulatory approach 
where a few very high-level, performance-oriented requirements are complemented 
by industry standards that contain the details. 

Question 3. Could each of you please comment on whether such an approach 
would make sense for providing U.S. Government oversight and regulatory certainty 
for emerging commercial space activities that are not covered under existing regula-
tions? And what should the role of government agencies be in, if any, in developing 
industry standards for commercial space activities? 

Answer. I believe the approach described by Col. Melroy is sound. Unlike mature 
industries, such as aviation, many emerging commercial space activities are so new 
that only the companies themselves have a comprehensive understanding of their 
systems. Moreover, emerging commercial space activities vary widely in nature and 
scope. Therefore, while it’s possible and proper for the U.S. Government to establish 
high-level requirements, industry should develop the relevant details. This process 
has already been initiated via efforts supported by the Commercial Space Transpor-
tation Advisory Committee (‘‘COMSTAC’’) and the Commercial Spaceflight Federa-
tion. 

Beyond providing high-level, performance-oriented requirements, the U.S. Govern-
ment has an important role to play in supporting and facilitating standards develop-
ment. Many emerging space companies are run on a relatively tight budget and 
their personnel have limited time that can be dedicated to regulatory efforts and 
discussions. Consequently, the U.S. Government should provide funding and support 
personnel for standards development to ease the burden on private sector compa-
nies. For example, via the COMSTAC, the U.S. Government helps to provide a 
framework and some personnel support for standards development and regulatory 
discussions. 

Another example of a constructive role that the U.S. Government can play is the 
previously referenced DARPA CONFERS program. Under CONFERS, DARPA is 
sponsoring the creation of a ‘‘secretariat’’ that will support standards development 
involving both domestic and foreign entities. DARPA will provide funding to this 
secretariat, which will be operated by a nongovernmental organization. As the secre-
tariat and field of satellite servicing evolves the government funding and support 
will be phased out. CONFERS presents an attractive model for the role of the U.S. 
Government in standards development that, if successful, could be replicated to ad-
dress additional issues and activities. 

RESPONSE TO WRITTEN QUESTIONS SUBMITTED BY HON. BILL NELSON TO 
PAMELA A. MELROY 

Question 1. What are some of the norms and standards that we should be estab-
lishing domestically in order to promote the types of international norms and stand-
ards that would be conducive to commercial activity in space? 

Answer. There is an urgent need for norms and standards around certain activi-
ties in space operations—specifically, those that involve risk. A great example of 
how this can be successful can be seen in the NASA orbital debris mitigation stand-
ards, which began organically at NASA and then were adopted by the U.S. Govern-
ment; all or most of those standards have been adopted internationally. They were 
successful for several reasons. First, they addressed a universal safety issue. Sec-
ond, they were reasonable and had a path to be achieved without serious financial 
burden. Third, they were technically based. These are all important criteria to be 
considered for the future. 

FAA AST has already published some guidelines relative to commercial human 
spaceflight that will be very helpful going forward, and their advisory group 
COMSTAC is working on others related to launch safety. Other safety-based stand-
ards and norms could include rendezvous and proximity operations (such as the 
CONFERS effort being funded by DARPA and NASA), docking and refueling, and 

VerDate Nov 24 2008 10:53 May 15, 2018 Jkt 075679 PO 00000 Frm 00102 Fmt 6601 Sfmt 6621 S:\GPO\DOCS\29998.TXT JACKIE



99 

even standard liability clauses for spacecraft servicing contracts. Examples of stand-
ards include the use of passively safe orbits (meaning that if there is a communica-
tions failure, the spacecraft will pass by each other and not collide) until as late as 
practical in the docking timeline; the use of grounding features during spacecraft 
refueling to avoid the buildup of electrical current and attendant hazards; and noti-
fication of intent for cooperative rendezvous to a space traffic management organiza-
tion. In some cases hardware standards can be very helpful—for example, in the 
shipping industry certain standards at ports make it possible for all ships to dock 
and be serviced. 

Question 2. Mr. Gold and Col. Melroy, what improvements are needed in space 
traffic management to enable expanded commercial activity in space? 

Answer. Today, we do not truly have space traffic management—we have Space 
Situational Awareness (SSA) with monitoring and notification of potential conjunc-
tions. First, an organization must be identified which has both the technical capa-
bility and the resources to provide the full range of services—surveillance, moni-
toring, notification, and regulatory authority to punish bad actors. 

We must also increase the tempo of information to improve accuracy; today a 
dozen exquisite certified sensors are used by the Air Force to track objects in space, 
but repeat observations can be days apart, which greatly decreases the accuracy of 
the orbital track. Recently there have been major strides made by commercial enti-
ties such as COMSPOC in gathering less exquisite data from many sensors around 
the world—commercial, academic, and government—and blending them together for 
more rapid and accurate observations. At this time, the Air Force’s JSpOC and Na-
tional Space Defense Center (formerly JICSpOC) are currently exploring opportuni-
ties to use this commercial Space Situational Awareness (SSA). The civil govern-
ment entity responsible for space traffic management should be closely coordinating 
with the Air Force to encourage this new space industry and take advantage of the 
lower cost, higher tempo data that commercial SSA provides. Government organiza-
tions should also coordinate how they purchase and use this data to help industry 
optimize the business model. 

Next, we must use advanced technology to reduce the cost of these activities 
which are labor-intensive and largely manual today. More (and better) SSA data— 
even if it is less expensive—means that much greater levels of automation will be 
needed, and special tools for big data analysis. These automated features can sim-
plify conjunction notifications as well. 

Finally, as the commercial launch (and recovery) services industry continues to-
wards higher ops tempo, we will begin to find our air traffic system increasingly 
stressed in order to clear wide swaths of airspace for launch and landing activities. 
Integration of air and space traffic management will be essential to allow spacecraft 
to safely launch through busy air routes on schedules that are commercially viable. 
Spectrum may play a connected role in this integration as the use of transponder 
frequencies allotted to aircraft users may be needed for spacecraft that are launch-
ing. 

Question 3. Col. Melroy, what are the benefits of the existing Outer Space Treaty 
regime for our commercial, civil, and national security space interests? 

Answer. The major benefit of the existing Outer Space Treaty is that it is better 
than nothing. Based on recent agreement attempts such as the Code of Conduct, I 
am concerned that if we attempted to re-negotiate the treaty, it would likely fail 
or at least take many years. When we open up re-negotiation, we weaken the overall 
commitment to this one agreement with the force of international law. The current 
treaty does not prohibit anything we want to do which makes it a good starting 
point. 

The other benefit is that the Treaty is based on principles rather than being pro-
scriptive. This provides flexibility. While it was not written with today’s changes in 
national security or the expanding commercial environment in mind, we can tailor 
the principles individually through standards and other agreements for specific sets 
of activities. In fact, it’s urgent that we do so, and the State Department should be 
forwarding this goal at UN COPUOS with the support of Congress and departments 
and agencies. 

Æ 
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