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ABSTRACT

The outer space territory and celestial bodies are unfathomably rich in strategic mineral
resources worth trillions of dollars such as water ice, helium-3, platinum, iron, cobalt, and
ammonia. These space resources, distinct from their space territorial and celestial bodies loci,
need to be located, characterized, captured, processed, concentrated, and transported to points of
use in-situ or on Earth by capable state and private space investors, stakeholders, or national
agencies, for private benefits. Investors in this embryonic space mining industry need legal
certainty and predictability under unambiguous legal and policy frameworks that guarantee
property interests over extracted minerals. The Problem is that space mining activity is not
expressly accounted for in the governing outer space law, therefore dueling legal theories abound
on the legality of space mining. These notions include strict “Non-Appropriation,” permissible
competitive appropriations, and conflict-oriented nationalist exclusive / imperial colonization
theories. However, this research study finds that under the better, more coherent, and plausible
legal interpretation of the “Non-Appropriation” principle, there is no inherent incompatibility
between the terra/res communis omnium philosophical basis of Article 11, 1967 OST, and the res
nullius policy framework of Title IV, U.S. 2015 Space Act. This qualitative research study
examined, catalogued, interpreted, and analyzed an exhaustive compendium of empirical and
theoretical extant documentary data of outer space Regimes Theory literature, through the lens of
a politico-philosophical and legal-historical perspectives. The study used Glaser and Strauss’
(1967) Grounded Theory methodology, in a rigorous comparative inductive analysis of the
themes, concepts, and theoretical frameworks inherent in the primary and secondary data of
space law and policy. The overarching theory is that Article II, 1967 OST and Title IV, U.S. 2015
Space Act can straightforwardly be harmonized. Thus the U.S. does not need to unilaterally
modify the 1967 OST, withdraw from its tenets, or embark on a unilateral imperial colonization
of outer space and celestial bodies in order to implement and actualize the policy goals of Title
IV, Sec. 51301-03, U.S. 2015 Space Act. On this basis therefore this study adds two novelties to
the study of space mining law and policy: first, this research study proposes that contemporary
theoretical constructs and the theorists of space mining law and policy are best understood when
structured in accordance with their underlying dominant ideological spectrum as done in this
study; and second, in addition to theories of implicit presence and legal historical analysis of the
travaux preparatoires of international space law, the legitimacy of Title IV is best defended
principally on the 1927 “Lotus” principle due to the explicit silence of space mining policy in the
body of general international law and its cognate international space law.

Keywords: Space mining, asteroid mining, space policy, Articles I & II, 1967 OST, non-
appropriation, exploitation, cooperation, competition, conflict, modify/withdraw, Title IV, Sec.
51301-03, and Sec. 403, U.S. 2015 Commercial Space Launch Competitiveness Act, 1862
Homestead Act, 1927 “Lotus” principle, terra communis omnium, res communis omnium, terra
nullius, res nullius, pre-1967 UN Gen. Assembly space resolutions, UNOOSA, COPUOS, Legal
Subcommittee COPUOS, pre-2015 U.S. space regulations, Luxembourg Space Legislation, UAE
space policy, JAXA space policy, Moon Agreement.
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INTRODUCTION

This project adds two novelties to the research study of space mining law and policy.
First, the study proposes that contemporary theorists of space mining law and policy and their
various theoretical constructs are best understood when structured consistently with a spectrum
of ideas that are also supported by insights from political science, philosophy, the history of
political thought, and related subfields and disciplines. The study demonstrates this claim in the
synthesis of prevailing perspectives of space mining law and policy. Second, in addition to
theories that claim implicit presence of space mining activities in the 1967 Outer Space Treaty
and perspectives of legal-historical analysis of the travaux preparatoires of international space
law, the legitimacy of Title IV, U.S. 2015 Space Act—as having a solid basis in international
law—is best definitively established on grounds of the 1927 “Lotus” principle of international
law. This is due to the apparent silence of space mining policy in the body of general
international law and its cognate international space law. The study substantiates this claim in the
synthesis of views in the last chapter. Prior to these conclusions, why should public policy
concern itself with outer space and its mineral resources?

There are colossal economic and financial opportunities, with consequences for the
balance of economic and military on planet Earth, in the mining of strategic space minerals that
amounts to trillions and trillions of dollars (chapter 1). But who will capitalize on it? Without
clear legal guidelines in the body of general (public) international law—of which space law is a
part of—or a universally acceptable international space mining legal framework made by
spacefaring States and consented to, by them, the risk is an escalating arms race, geopolitical
conflict that spills over, and potentially, a global war on planet Earth over outer space mineral

resources. What legal perceptions of the international domain of outer space at the international



and domestic levels can best avert this looming danger and provide unambiguous, peaceful
policy guidelines for space mining in the 21°% century?

In the past, legal debates about non-sovereign international spaces have involved thinkers
such as Hugo Grotius, William Welwod, John Locke, and John Selden. Of course, these
theorists had their differences on the legal status of international spaces and whether direct
sovereign territorial claims versus indirect national jurisdictions should be extended to
international spaces such as the high seas. Some, as this project will show, erred more on the side
of common ownership that barred all forms of sovereign territorial claims. Others clearly favored
the idea of individual appropriation of natural resources from international spaces through
personal jurisdiction of states over legal entities engaged in such non-sovereign activities. But
wherever they stood — clearly, they theorized about these international spaces against the
background of empires in tension, bloodshed, and war.

In Europe, the 1500s and 1600s were bloody ones, as political projects expanded, and
emerging nations fought over ownership of non-sovereign territories and matters of faith within
sovereign borders. And, as the Atlantic and Indian Oceans became the theater of international
trade and imperial quests, intense debates arose on the recurring issue of the scope of national
sovereignty — namely, whether a state could claim and assert legal territorial sovereignty over the
high seas. Significantly, during the era of Spanish / Portuguese imperialism over the high seas,
the legal theories of the Dutch jurist, Hugo Grotius (1583 — 1645) on the scope of sovereignty
relative to the high seas, constituted a pivotal intellectual foundation for the new political
structure of Europe at the close of the Thirty Years’ War (1618-1648) and the consequent 1648
Treaty of Westphalia (Bryce 1904, 436). In his landmark works such as De Jure Praedae (1603)

and Mare Liberum of 1609, Grotius reasoned that his nation, the Dutch, has the right of



unfettered navigation and commerce in the high seas because the high seas is owned in common
by all and not subject to sovereign territorial claims.

Grotius (1625) extended these views in The Law of War and Peace (1625) in which he
crafted the novel law of international relations and legal framework for understanding the scope
of sovereign territorial claims and limitations of sovereignty relative to international spaces,
especially as states competed for global markets and offshore fishing in the high seas. Similarly,
opponents of Grotius’ perspective such as English professor of civil law, William Welwod (1578
-1622 — An Abridgement of All Sea Laws Gathered Forth of All Writings and Monuments, 1636),
and English jurist John Selden (1584 — 1654 — Mare Clausum, 1631/1635) respectively affirmed
that contiguous territorial waters are under the sovereign territorial jurisdiction and dominion of
the states adjoining such water bodies, while the high sea remains free and common to all.

Evidently, these theorists laid the foundation upon which the system of international
jurisprudence has been anchored during the last four centuries of public international law.
Certainly, the interest in international spaces and concerns about sovereign territorial extensions
then was underpinned by the desire for global peace. This research study revisit that era, and
some of those sovereign territorial expansions debates, to gain a better perspective on
contemporary controversies surrounding possible extensions of national sovereign territorial
claims over the outer space non-sovereign international space.

Having taken this tour, in turning to the 20" century, the research study found that current
international space law clearly indicates a common ownership or commons framework specific
to the high seas, Antarctica, and the outer space territory, including the Moon, Mars, and other
celestial bodies (Von der Dunk 2017). Strikingly, the names of Hugo Grotius, John Selden, and

others were mentioned during the adoption of many of these most important legal instruments



(Lachs 2010). Just like those that instituted the 1945 Charter of the United Nations, these post-
WWII international legal frameworks were designed to prevent the kinds of rivalrous
nationalism, terrestrial sovereign territorial quests, and imperial logic that characterized the 16™
and 17" centuries as well as the brutal violence of World War | and World War 1.

But recent pivotal 21% century space law developments at the domestic level of
international relations appear to threaten this 20" century progress. Specifically, space mining
under current US policy, going back to 2015 in particular, seems to reintroduce the kind of “free
for all” rivalrous takings that early theorists of “the state of nature” feared, and which the UN
and related post-WWII global legal instruments were set up to circumvent. Remarkably, this law
was enacted by a Republican house and Senate and signed by President Barack Obama, a
Democrat. What were they thinking? Were the supporters and actors involved not able to
appreciate the risks, and dangers, of moving away from the customary understanding of space
based on the authoritative principles of international law and international space law, and
embracing one that relied predominantly on the acquisitive version of John Locke or the 1862
Homestead Act?

The synthesis, drawing both from the older thinkers, a careful survey of the empirical and
theoretical literature, and a 20" century international court precedent on jurisdictional extensions
to international spaces, suggests a compromise and a way forward. Although it is, to some
extent, indicated by thinkers who wrote at the dawn of modernity in order to mitigate the risks of
global war, it is also supported by certain aspects of Title 1V, U.S. 2015 Space Act, and
important 21% century national space legal frameworks. In particular, this research study
demonstrates how one international court’s decision holds the key; and how the contemporary

dueling theories of space mining could be harmonized to advance the theory and practice of



space mining. That key has to do with the silence of international law on space mining policy.
The 1927 “Lotus” decision by the Permanent Court of International Justice, to which I refer,
gives nations significant leeway to pursue their interests when international law does not spell
out, in unambiguous terms, their duties, rights, and obligations or the steps they need to take in a
particular policy domain of international space. Alongside the 1927 “Lotus” decision, I will
consider the 1969 Vienna Convention on the Law of Treaties, which underscores the legal force
of authentic and definitive international treaties.

The Problem

The outer space territory and celestial bodies are unfathomably rich in strategic mineral
resources worth trillions of dollars such as water ice, helium-3, platinum, iron, cobalt, and
ammonia (Eric Kulu 2020; Michael B. Duke 2020). These space resources, distinct from their
space territorial and celestial bodies loci, need to be located, characterized, captured, processed,
concentrated, and transported to points of use in-situ (i.e., in outer space) or on Earth, by capable
state and private space investors, stakeholders, or national agencies, for private benefits (Dinkin
2004). Investors and private enterprises in this evolving space mining industry need legal
certainty and predictability under unambiguous legal and policy frameworks that guarantee
property interests and profitability (Von der Dunk 2017; Blount and Robinson 2016).

The Problem is that the 1967 OST and its travaux preparatoires are explicitly silent on a
comprehensive space mining framework that would provide clear unambiguous regulatory
guidance and legal certainty to practitioners and theorists in the emerging space mining policy
domain (IISL 2015). This 1967 OST stipulates that all states can freely explore and use outer
space and celestial bodies and may license and supervise their legal entities to do so. However,

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, according to
Article I, 1967 OST, which advances a “Non-Appropriation” principle which provides 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”
(UNOOSA 1967, Art. I1). The ambiguity of the “Non-Appropriation” principle deepens the legal
uncertainty of the 1967 OST for potential investors in space mining. Thus, leaving a gap in this
policy domain. This gap is widened by the lack of universal acceptance of the 1979 Moon
Agreement which enacted a space mining policy in its Article 11, under a controversial theory of
the outer space Global Commons and its mineral resources as the “Common Heritage of
Mankind” (CHM) subject only to a futuristic international exploitation regime that would ensure
equitable sharing of the economic benefits from space mining. The 1979 Moon Agreement was
rejected by key spacefaring States, including the U.S., and has remained in constant decline
among spacefaring States. Thus, at the international level, the policy gap in space mining still
remains.

However, at the national level, in 2015 (after an unsuccessful 2014 ASTEROIDS ACT),
the U.S. finally enacted the pivotal Title IV, of the U.S. 2015 Commercial Space Launch
Competitiveness Act (Congressional Research Services — CRS 2015/2016). Title 1V is captioned
“Space Resource Commercial Exploration And Utilization” and regulates commercial
exploration and commercial recovery of asteroid and space resources (ibid.). Most significantly,
in Section 51303, Title IV assigned property rights over extracted asteroid or space resources to
U.S. citizens engaged in such asteroid or space resources mining (II1SL 2015; VVon der Dunk
2015). For the first time in human history, a national space policy has expressly defined the legal

status of space and asteroid resources, and the nature of applicable property rights over those



resources — especially when extracted (Blount and Robinson 2016). This was a pivotal legal
framework in international space law that was hailed by some experts as a positive development
and criticized by others as a frontal attack against the authority of the 1967 OST and
international law. Thus, a controversy ensued as to whether the public policy of Title IV has a
solid basis in international law.

While it is uncontested under international law that any appropriation of “territory” even
in outer space (e.g. orbital slots) or on celestial bodies is prohibited, authorities are divided on
whether the “non-appropriation” principle of Article 11, also prohibits the taking of resources
from outer space (Tronchetti 2019; Von der Dunk 2017/2019; Blount and Robinson 2016). At
the international level, some who view international law as the sole legal authority that governs
international spaces hold to a strict interpretation of “non-appropriation” as prohibiting all
unilateral taking of outer space natural resources based on national jurisdictional laws. The 1I1SL-
American Branch (2016/2022, 8-9) refers to these as “monists” because they rationalize that
“public international law enjoys primacy as the original legal order from which all national
orders derived their validity” (9). Conversely, a growing majority of experts subscribe to a
pragmatic approach to the space minerals mining question.

These fall into the “dualist” classification of IISL-American Branch (2016/2022), who
“are based on the premise that public international law and domestic law are autonomous legal
orders which are based on two very different levels. Either public international law or national
law would have their own legal bases” (9). Radical dualists envision domestic and international
law as two circles that never cross, while “limited dualists” hold that certain linkages exist
between domestic and international law (ibid., 9). These perceptions contribute to the dueling

theoretical interpretations of current international space mining issues raised by Title IV. At the



U.S. domestic level most nationalist commentators adopt a reverse “monist” approach that reject
the authority of international law in outer space especially controversial principles like the “non-
appropriation” principle of Article 11, 1967 OST. These prohibitive principles are altogether
viewed as imposing unlawful international constraint on the freedom of states under international
law (Weichert 2020). I will also consider legal issues related to “exploration and use” in Article I
of OST, as well as Article 11 of the 1979 Moon Agreement, in this research that explores
possibilities of 1967 OST and Title IV harmonization.

For many U.S. national level theorists, this legal situation raises the specter of U.S.
hegemonic colonization of outer space and its mineral resources regardless of Article Il, 1967
OST; unilateral modification of the 1967 OST; unilateral withdrawal from U.S. treaty
obligations under the 1967 OST; or unqualified allegiance to the 1967 OST precepts in order to
effectively implement and realize the policy goals of Title IV, U.S. 2015 Space Act.

To the emerging space minerals mining investors, industry, and practitioners, the legal
ambiguities and theoretical disparities create a chaotic state of economic and investment
uncertainties. A harmonized, streamlined theoretical and legal clarity would provide space
minerals mining practitioners and investors with a coherent and consistent policy framework that
assures predictability, profitability, clarifies the applicable law, and eliminates theoretical
obfuscations.

Contemporary literature of space law and policy is likewise split along dueling spectra of
cooperation, competition, or conflict regimes, each vying for optimal dominance among the
emerging theoretical approaches to contemporary U.S. space minerals mining policy under Title
IV, U.S. 2015 Space Act. Harmonizing the current theoretical frameworks will contribute to a

more coherent academic understanding of the evolving space minerals mining discipline. Thus,



an opening exists in the literature of space mining law and policy for an alternative and more
robust theoretical approach that harmonizes the dueling perspectives of dualist / monist
cooperation, competition, and conflict in the new policy domain of space mining.
The Research Question

The issue for this research study is whether Title IV, U.S. 2015 Space Act has solid basis
in international law under Articles I and 11, 1967 OST to constitute a practicable official position
of the United States on space minerals mining; and what are the theoretical constructs for either
conclusion? Consequently, how can the U.S. realize her foreign policy goal of commercial
extraction of asteroid and space resources by U.S. citizens for private benefits under the res
nullius doctrine of Title IV, Sec. 51301-03, U.S. 2015 Space Act without violating Article 11,
1967 OST, invoking Article XV1 to withdraw from the 1967 OST, or Article XV to seek
amendment or modification to the treaty? In essence, how can the current competing theoretical
frameworks of space minerals mining be harmonized to implement and actualize space resources
extractions by U.S. citizens under Title IV while sustaining the equal freedom of “exploration
and use” of space by other states under Article I, 1967 OST and the “non-appropriation”
principle of Article Il, 1967 OST? More specifically, does the U.S. space mining policy under
Title IV, U.S. 2015 Space Act have a solid basis in int’l law, and is it consistent & compatible
with the international policy of Articles I and II, 1967 OST, that governs the outer space global
commons, when on face value, both legal instruments appear incompatible and results in an
ambiguous, incoherent, inconsistent, and controversial perceptions of U.S. space mining policy?

Why it is Important to Address & Resolve The Problem

Issues related to multilevel legal uncertainties and ambiguous policies of space mineral

resources mining generates troubling concerns for a “Wild, Wild, West” dynamic in space as
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self-interested realpolitik drives space actors, possibilities of 21% century interstellar race, threats
to interstate cooperation and coexistence, consequent destabilization of the rules-based global
order contrary to the UN 1945 Charter, and potential Cold War or WWIII. In addition,
unregulated space mining raises concerns for a “tragedy of the commons” such as overuse,
abuses, waste, space environmental degradation, pollutions, and debris littering of outer space
and celestial bodies with abandoned space crafts, dangerous chemicals, and deadly junks. And,
for the U.S., the actualization of its foreign policy goal of unfettered Free Market enterprise in
space and the prosperity of U.S. legal entities engaged in space mining depends on a harmonized
multilevel approach to space mining.

Therefore, it is important to resolve the legal and policy problem articulated above
because a resolution will provide the space mining industry, space mining practitioners,
investors, policymakers, theorists, and researchers with a coherent and consistent space mining
policy framework that significantly harmonizes the multilevel legal instruments with current
dueling theories and provides legal certainty to U.S. legal entities. Further, addressing the present
theoretical issues between Title IV and Articles | and 11, 1967 OST would clarify the existing
rudimentary space minerals mining law under Title IV, eliminate theoretical obfuscations, and
contribute to understandings of the evolving Articles | & 11, 1967 OST scholarship relative to
future comprehensive expansions of Title IV as space resources mining activities becomes
widely practiced.

A theoretical resolution would provide more solid legal basis for post-2015 space
resources activities policies such as the state of Luxembourg’s (2017) space resources extraction
legislation and The Hague Working Group’s (2019/2022) “Building Blocks” proposal of an

“adaptive’ international space resources activity regime. In addition, the practical
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implementation of what 1 will show is the res nullius policy of Title IV, U.S. 2015 Space Act,
and the actualization of its principal goal of guaranteeing to U.S. legal entities unfettered
commercial exploitation of asteroid and space mineral resources for private benefits. This policy
outcome will be jeopardized if the present theoretical discord is not adequately streamlined and
resolved in a harmonious and coherent manner.

Why the Study is Qualitative

The purpose of this research study is to understand the phenomenon of multilevel space
mining law and policy using non-numerical words, texts, and meanings inductively derived from
the empirical and theoretical literature of outer space law and policy. It is qualitative because it
used a constructivist assumption that relevant realities of the legal status of outer space mineral
resources and policy frameworks for their extraction are grounded in the subjective experiences,
social contexts, and historical events of the empirical and theoretical space mining law and
policy domain (Creswell 2013, 1-19). Those realities are embodied in the implicit or explicit
principles, norms, rules, and decision-making procedures around which the expectations of space
actors and theorists converge (Krasner 1982, 186). The legal instruments of Articles I and II,
1967 OST and Title IV, Sec. 51301-03, U.S. 2015 Space Act constitute such ground of
convergence for qualitative inquiry.

Hence this research study relied on inductive reasoning processes to interpret and
structure the meanings derived from the collected empirical and theoretical documentary data of
this field (Thorne 2000, 5-11). Inductive reasoning is ‘hypothesis generating’ because it uses the
data to generate ideas (Thomas 2006, 13-25). Because this study aimed to examine the legal and
policy instruments as empirical data on which theoretical texts were based, an inductive

approach was the most appropriate choice to enforce a hypothesis-generating strategy that
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derived understanding from the documents and texts (Corbin and Strauss 2008, 4-10). The
method that fits best for this inductive process is Glaser and Strauss’ (1967) Grounded Theory
which was employed in the granulation of the relevant extant documents into research data for
inductive analysis.

In the process, empirical data was drawn from primary sources like the original texts of
the 1967 OST, preceding UN General Assembly outer space resolutions, the Antarctic Treaty of
1959, the 1958 / 1981 UN Convention on the Law of the Seas, the 1945 UN Charter, and the
1609 / 1625 international law theories of Hugo Grotius. Other empirical literature included the
2015 U.S. Commercial Space Launch Competitiveness Act, preceding U.S. Congress space
legislations, White House space policy documents, Executive Orders on space, agency
directives, national security strategy documents, and space exploitation rules. Secondary sources
used as theoretical literature encompass academic journals, space law and policy texts, space
policy think tanks, space policy reports, and publications by space law and policy institutions.

Using the interpretivist inductive model, the study derived meaning from these already
published empirical and theoretical texts by generating ideas and theories from them to test the
hypothesis. These ideas also helped to answer the research question and propose an alternate all-
encompassing theory in which the U.S. can realize its foreign policy goals in Title IV, Sec.
51301-03, without invoking her withdrawal or amendment rights under the 1967 OST (Charmaz
and Bryant 2011, 7-9). Thus, the study created understanding by uncovering the original intent
meanings of the Res Communis and Res Nullius phenomena in the aggregate of published

documents of the law and policy of outer space.
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A Brief Survey of Literature: Regimes Theory of International Law

The research study is about the phenomena of contemporary theoretical conflicts in U.S.
public / foreign policy in space mineral resources exploitation. The literature of this policy
domain deals with rules, norms, practices, and procedures, that constitute what Krasner (1982,
497-510) defined as Regimes Theory. The “regimes” were defined by Krasner (1982, 2) as “sets of
implicit or explicit principles, norms, rules, and decision-making procedures around which actors’
expectations converge in a given area of international relations” (2). According to Krasner (1983, 273-

314), the “regimes” also governed state behavior in specific issue-areas of international relations. Kenneth
W. Abbott (1989, 335-408) extended the Regimes Theory analysis to international law, and it
was further applied to the international space law sphere by Stuart (2013). As applied in
international law analysis by Abbott (1989, 335-408), Regimes Theory literature analysis involved the
examination of fundamental issues such as functions performed for states by international rules and
institutions.

Jill Stuart (2013) points to the transnational and norm-governed nature of outer space as
factors that necessitate the extension of Regimes Theory analysis to the empirical and theoretical
sources of this field of study. In this view, “As a neutral territory in which multiple actors have
interests but none has exclusive rights or control, and where normative discourses (and norms) of
cooperation sit alongside self-interested state realpolitik, the notion of regimes has proven to
provide enduring explanatory purchase.” (Stuart 2013, 1). At the international level, a non-
exhaustive list of outer space regimes within this context includes the Outer Space Treaty of
1967; the Rescue and Return Agreement of 1968; the 1972 Liability Convention; the 1974
Registration Convention; the various radio and satellite communication regimes and ITU’s
space-related regulations; the regime to govern the International Space Station; and the 1979

Moon Agreement. At the domestic or national policy level, states enact diverse regulatory
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regimes that impact international relations. Examples of such national regimes are Title 1V, Sec.
51301-03 and 403, U.S. 2015 Space Act and the state of Luxembourg’s 2017 space legislation.

In this study, the use of Regimes Theory involved the exploration of empirical (primary) and
theoretical (secondary) literature of international rules and institutions of space law and policy to uncover
the interrelationship between the international norms of space minerals mining in Articles [ and II, 1967
OST and the domestic level official approach of the U.S. public space policy in Title IV, Sec. 51301-03,
U.S. 2015 Space Act. This application of modern Regimes Theory investigation to the analysis of a
specific international law and policy issue strengthens an integrative academic understanding of both
fields, while widening the scope of analysis using multidisciplinary tools in a theoretical and empirical
inquiry (Abbott 1989, 406-408). Some of those “multidisciplinary tools” included a public and foreign
policy analysis of Articles I and II, 1967 OST, the Title I'V, Sec. 51301-03 and 403, U.S. 2015 Space Act,
and key theoretical literature interpreting these regimes. The regimes and theoretical constructs were
further subjected to politico-philosophical and legal-historical inquiry pursuant to resolving the space
minerals mining policy-centric research question.
A Brief Summary of the Structure of this Manuscript

This research study features five chapters of substantive study of the legal aspects of a
theoretical analysis of dueling perspectives of U.S. space minerals mining policy. The
“Introduction” comprises of a brief description of the research problem, why it is important to
resolve, the emerging research question, and short summaries of the research design and
literature review. Chapter One examines the non-legal background of contemporary space
mining theoretical issues. In this context, the research study evaluates the evolving space
minerals science, space mining technology, space economy, space industry, politics, and policy

of the space mining policy domain.
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In Chapter Two, the study articulates the historical and general public international law
background to the issue. The relevant contributions of theorists such as Hugo Grotius, John
Selden, and John Locke are explored. Similarly, notions such as terra communis omnium, res
communis omnium, terra nullius, and res nullius are historically surveyed in the context of
Roman Law and English Common Law. In addition, the study evaluates some specific instances
of how the U.S has viewed these issues, such as contemporary analogies of the 1862 Homestead
Act (such as Weichert (2020), Reynolds (1992), Baca (1993), Dinkin (2004), and U.S. politicians
like Senator Ted Cruz (2017), and House Speaker, Kevin McCarthy — the co-sponsors of the
2015 U.S. Space Act. Chapter Three focuses on what international space law have to say on
space mining under Article 11, 1967 OST and its dueling interpretive schools. Brief evaluations
of associated articles, including aspects of the 1979 Moon Agreement follow. Comparative
analysis of points of agreement and disagreement is highlighted, while open questions are
underscored.

Chapter Four discusses Title IV, U.S. 2015 Space Act as the pivotal element of U.S.
interpretation and implementation of international space law. The background, contents,
interpretations, criticisms, and affirmations are articulated. The 1927 “Lotus” Principle of
international law is considered analogous to Title IV authority. Arguments based on Title IV as a
deviation from Art. Il versus as consistent/in conformity with Art. 11, 1967 OST are explored.
The chapter ends with a comparative evaluation of three key modern national space mining
frameworks: Luxembourg, UAE, JAXA (Japan). Finally, Chapter Five synthesizes the preceding
analysis with an overarching argument on why this study concludes that a proper interpretation
of Art. 11, 1967 OST would not necessarily stand in the way of maintaining Title IV, U.S. 2015

Space Act. The Conclusion sums up the main thrust of the analysis in this research study and



includes implications of the study for various sectors. Recommendations on future research in

the evolving field of space minerals mining policymaking cap the project.
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CHAPTER ONE

The Economics, Science, Technology, and Geopolitics of Space Minerals Mining

The study determined that the existence of unfathomable deposits of diverse varieties of
is uncontested, with concrete evidence based on empirical scientific validations of the existence
of such space minerals (Kleinschneider et al 2014, 1-2). The feasibility of extracting outer space
minerals resources, a reality during the early days of negotiating the 1979 Moon Agreement, has
only become more real in the 21% century due to viability of evolving 21% century technological
capabilities of commercial extraction (Kulu 2021, 1-8). Further, the existence of multilevel
vivacious corporate interests in actual economic investments in the extractions of space minerals
resources from asteroids or space constituted the primary driving force for the emergence of the
certain legal regimes to regulate this novel policy domain.

Thus, contrary to skeptical views of space minerals as fictional, concrete evidence do
exist in the literature, of scientifically verified space and asteroid mineral resources deposits
deemed of high strategic economic value (NASA / JPL 2022, 1-6). Statista’s research expert in
the role of space minerals in energy transition, M. Garside (2021) revealed that the asteroid
“Davida, which has a real diameter of 326.06 kilometers, has been identified as the most
valuable asteroid in the asteroid belt, with a resource value estimated to be some 27 quintillion
(26,990,000,000,000,000,000) U.S. dollars. It is a carbonaceous chondrite asteroid, and it
contains water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen. In terms of cost-
effectiveness to mine, however, Ryugu has among the highest estimated profit as a proportion of
the value of its materials: it is worth some 5.57 trillion U.S. dollars, and it is estimated that 1.25
trillion U.S. dollars of that would be profit” (In, Statista: Statistics and Facts About Space

Mining 2021, 1). And this is just the tip of the iceberg.
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NASA’s Jet Propulsion Laboratory (JPL 2021/2022), the European Space Agency
(2023), the Luxembourg Space Agency (2017, 1-8), and the Congressional Research Service
Reports (2015/2016) revealed some irrefutable data of the rich reservoir of outer space mineral
resources in asteroids, the Moon, and Mars. According to space resources researcher at the
Colorado Scholl of Mines, Alex Gilbert (2021, 1), “....many analysts (even some with their feet
on the ground) believe that commercial developments in the space industry may be on the cusp
of starting the largest resource rush in history: mining on the Moon, Mars and asteroids” (1).
Otherwise, the U.S. Congress would not be wasting taxpayers’ dollars holding the numerous
ongoing space resources hearings that culminate in new space policies. And even though some
early pioneers of the space mining rush are defunct, such as Planetary Resources and Deep Space
Industries, Kulu (2021) articulates an array of emerging space mining enterprises at the U.S.
domestic level.

In the Routledge Handbook of Space Law, editors, Jakhu and Dempsey (2017, 1) further
asserted that “The global space economy reached $330 billion in 2015 [about $1,000 per person
in the U.S.], with a growth rate of 9 per cent vis-a-vis the previous year. Consequently, Space
Law is changing and expanding expeditiously, especially at the national level. More laws and
regulations are being adopted by space-faring nations, while more countries are adapting their
Space Laws and regulations related to activities in outer space...” (1). Some of these national
reactions to the changing landscape of space economy include the Luxembourg 2017 space
extraction legislation, and the adapting national space agencies of the UAE and Japan (JAXA).
Jakhu and Dempsey (2017) underscored that “More regulatory bodies are being created, while
more regulatory diversity (from public law to private law) is being instituted as increasing and

innovative activities are undertaken by private entities which employ new technologies and



business initiatives....” (1). Inevitably, this technology-enabled, profits-driven evolving quests

for space minerals extractions for private benefits would result in more States extending their

sovereignty in space through national jurisdictions over national legal entities engaged in

asteroid and/or space minerals exploitations. The result will be an ever-increasing controversy

over the legitimacy, in international law, of the emerging national jurisdictional frameworks.

And while these controversies rage, the ever-accelerating hi-tech possibilities of earth-based

robotic long-arm reaches to the space realm would complicate the legal landscape of

international space law, unless the current theoretical issues are harmoniously resolved.

Space Mineral Resources: “Most Valuable” Asteroids
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Asteroid Name

Mineral Compositions

Estimated Value ($)

Est. Profit ($)

Davida Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Chicago Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Alauda Iron, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Diotima Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Palma Iron, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Winchester Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Kreusa Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Stereoskopia Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Chiron Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Siegena Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Zelinda Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Lucina Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Gyptis Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Lachesis Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Berbericia Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Aurelia Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Avrethusa Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Pulcova Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Liguria Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Comacina Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Nemausa Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Hispania Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Hippo Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Klymene Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
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Erminia Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Elfriede Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Ophelia Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Carlova Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Ornamenta Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Myrrha Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Tanete Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Charybdis Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Aemilia Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Asterope Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Desiderata Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Ursula Platinum, nickel, iron, cobalt >100 trillion >100 trillion
Emita Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Veritas Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Princetonia Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Ani Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Freda Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Chloris Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Faina Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Hersilia Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Messalina Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Marianna Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Semele Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Helio Iron, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion
Thia Water, nickel, iron, cobalt, nitrogen, ammonia, and hydrogen >100 trillion >100 trillion

Table.1. Partial List of Most Valuable Asteroids (Asterank 2023 — open data source)

The Minor Planet Center (MPC) and NASA’s Jet Propulsion Laboratory (2023) have the

most current substantiated accounts of outer space mineral deposits in asteroids (NASA / JPL

2023, 1-4). The Asterank (2023) scientific database sources its equally valid scientific data from

NASA’s Jet Propulsion Laboratory — a research and development laboratory federally funded by

NASA and managed by the California Institute of Technology. According to the MPC (2023, 1)

database, the Minor Planet Center (MPC) is the single worldwide location for receipt and

distribution of positional measurements of minor planets, comets, and outer irregular natural
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satellites of the major planets. The MPC is responsible for the identification, designation, and
orbit computation for all of these objects.

MPC’s task involves maintaining the master files of observations and orbits, keeping
track of the discoverer of each object, and announcing discoveries to the rest of the world via
electronic circulars and an extensive website (MPC 2023, 1). The MPC operates at the
Smithsonian Astrophysical Observatory, under the auspices of Division F of the International
Astronomical Union (IAU) (ibid.). Asterank (2023, 1) on the other hand is a scientific online
database that integrates data from NASA’s JPL and the MPC database to compute and make
inferences of the mineral contents and estimated values of over 600, 000 asteroids. The nature of
those minerals, the physical characteristics, orbits, and projected economic values are tabulated
by Asterank in its interactive online database known simply as “Asterank™ and available to the
public.

The study examined the data of about 989 of the named asteroids considered by NASA’s
Jet Propulsion Laboratory (JPL 2023, 1) as “most valuable” due to high compositions of natural
mineral resources that are considered of high economic value on planet Earth. The process for
this evaluation included simple organization and coding of the 989 named asteroids in Microsoft
Excel. The automatic data graphing features in Excel were used to structure and rank the
asteroids as shown in the table. The result is a determination that each of those named asteroids
are uniquely enriched with high concentrations of natural resources.

The “high value” mineral compositions of asteroids include water, nickel, iron, cobalt,
platinum, cobalt, nitrogen, hydrogen, ammonia, magnesium silicate, aluminum, and others in
high demand in planet Earth’s economies. According to Makichuk (2021, 1), “...Outer space

holds virtually limitless amounts of energy and raw materials, from Helium-3 fuel on the Moon
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for clean fusion reactors to heavy metals and volatile gases from asteroids, which can be
harvested for use on Earth and in space...” (1). With regards to Near Earth Asteroids (NEAS)
and comets, influential planetary scientist, John S. Lewis (1997), observed that comets are rich
resources for the water and carbon-based molecules necessary to sustain life while asteroids are
rich in the mineral raw materials required to build structures in space and generate rocket fuel for
in-situ refueling of space crafts. Further, Lewis (1997) asserts that “an abundant supply of
cometary water ice could provide copious quantities of liquid hydrogen and oxygen” (5) for
rocket fuel — a kind of gas stations for interplanetary space crafts.

These strategic minerals are the targets of most state and private space mining enterprises
and could result to what some influential commentators refer to as the next self-interested “space
minerals race” between the major spacefaring powers such as the U.S., China, Russia, Japan, and
the European Space Agency. The Center for Near Earth Object Studies (2023) shows in the
following chart the cumulative number of known Near-Earth Asteroids (NEAS) of all sizes
(between 1 to 40 kilometers in size) versus time (based on the most recent discovery as of July
29, 2023). The chart also demonstrates the data for Near-Earth Comets (NECs) and Potentially
Hazardous Asteroids (PHAs — based on potential for making threatening close approaches to
planet Earth). Notice the escalating discoveries of minerals-rich asteroids and comets in the
2020s as an important factor in the shifting global economic interests in the outer space realm.
The chart and table below demonstrates that the 21% century would continue with a heightened
trajectory of discoveries of minerals-rich celestial bodies as innovate science and technology
continue to raise potentials for commercial mining of the geospatial space realm and celestial

bodies.
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Near-Earth Asteroids Discovered

Most recent discovery: 2023-/ul-29
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Fig.1. Most recent discoveries: Asteroids, Comets, & potentially hazardous Asteroids (open
source: Center for Near Earth Objects Studies 2023).

Table. 2. Most recent (2020 — 2023) Near-Earth Comets, Potentially Hazardous Asteroids, &
Near-Earth Asteroids

Date NEC Atira Aten Apollo Amor PHA-km PHA NEA-km NEA-140m NEA NEO

2023-07-29 121 32 2,544 18,274 11,547 152 2,356 853 10,537 32,397 32,518
2023-07-01 121 32 2,532 18,223 11,499 152 2,348 853 10,510 32,286 32,407
2023-06-01 121 32 2,518 18,131 11,446 152 2,341 853 10,482 32,127 32,248
2023-05-01 121 31 2,499 18,003 11,373 152 2,335 853 10,457 31,906 32,027
2023-04-01 121 31 2,477 17,839 11,310 152 2,327 851 10,422 31,657 31,778
2023-03-01 121 29 2,459 17,697 11,227 152 2,318 851 10,385 31,412 31,533
2023-02-01 121 29 2,446 17,592 11,196 152 2,314 851 10,369 31,263 31,384
2023-01-01 121 29 2,429 17,455 11,134 152 2,309 851 10,335 31,047 31,168
2022-12-01 120 29 2,409 17,304 11,087 152 2,302 851 10,303 30,829 30,949
2022-11-01 120 29 2,384 17,100 10,999 152 2,298 851 10,268 30,512 30,632
2022-10-01 120 29 2,340 16,803 10,864 152 2,284 851 10,208 30,036 30,156
2022-09-01 120 29 2,318 16,584 10,694 151 2,274 850 10,148 29,625 29,745
2022-08-01 120 29 2,299 16,483 10,579 151 2,271 849 10,105 29,390 29,510
2022-07-01 120 29 2,283 16,408 10,512 151 2,264 849 10,073 29,232 29,352
2022-06-01 120 29 2,269 16,347 10,451 151 2,259 849 10,046 29,096 29,216
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2022-05-01 120 29 2,255 16,227 10,399 151 2,254 848 10,019 28,910 29,030
2022-04-01 120 29 2,239 16,070 10,346 151 2,247 848 9,982 28,684 28,804
2022-03-01 120 29 2,215 15,901 10,277 151 2,242 848 9,959 28,422 28,542
2022-02-01 120 29 2,188 15,727 10,204 151 2,235 848 9,930 28,148 28,268
2022-01-01 120 28 2,159 15,541 10,120 150 2,221 847 9,881 27,848 27,968
2021-12-01 120 28 2,143 15,435 10,090 150 2,216 847 9,865 27,696 27,816
2021-11-01 120 27 2,109 15,202 9,992 150 2,206 847 9,813 27,330 27,450
2021-10-01 120 27 2,076 14,964 9,863 150 2,194 846 9,775 26,930 27,050
2021-09-01 120 27 2,052 14,763 9,728 150 2,187 846 9,727 26,570 26,690
2021-08-01 118 25 2,034 14,658 9,605 150 2,176 845 9,666 26,322 26,440
2021-07-01 118 25 2,024 14,595 9,551 150 2,169 845 9,633 26,195 26,313
2021-06-01 117 24 2,006 14,515 9,478 150 2,162 844 9,589 26,023 26,140
2021-05-01 117 24 1,980 14,375 9,395 150 2,156 844 9,556 25,774 25,891
2021-04-01 116 24 1,955 14,191 9,298 149 2,147 843 9,515 25,468 25,584
2021-03-01 116 24 1,932 14,065 9,248 149 2,143 843 9,496 25,269 25,385
2021-02-01 116 24 1,906 13,894 9,177 149 2,135 843 9,462 25,001 25,117
2021-01-01 116 23 1,876 13,721 9,130 149 2,128 843 9,426 24,750 24,866
2020-12-01 116 23 1,846 13,565 9,049 149 2,117 843 9,372 24,483 24,599
2020-11-01 116 23 1,824 13,397 8,975 149 2,107 843 9,325 24,219 24,335
2020-10-01 116 23 1,802 13,195 8,860 149 2,098 842 9,275 23,880 23,996
2020-09-01 116 23 1,782 13,020 8,722 148 2,090 841 9,236 23,547 23,663
2020-08-01 116 23 1,762 12,895 8,612 148 2,075 841 9,171 23,292 23,408
2020-07-01 116 22 1,752 12,830 8,536 148 2,069 841 9,128 23,140 23,256
2020-06-01 115 22 1,740 12,780 8,479 148 2,064 841 9,094 23,021 23,136
2020-05-01 115 22 1,719 12,653 8,397 148 2,055 841 9,056 22,791 22,906
2020-04-01 114 21 1,695 12,484 8,306 148 2,052 841 9,014 22,506 22,620
2020-03-01 114 21 1,688 12,368 8,267 148 2,041 841 8,985 22,344 22,458
2020-02-01 114 21 1,670 12,225 8,236 148 2,032 841 8,964 22,152 22,266
2020-01-01 114 20 1,631 12,012 8,124 148 2,017 840 8,888 21,787 21,901

Considering the foregoing irrefutable evidence of massive quantities of minerals-rich

celestial bodies, space policy expert, Goswami (2019/2020) warns that states like China, Russia,

and India, are awakening to the reality of space mining in the 21% century and responding with

aggressive long-term national space minerals appropriation goals. Some critical strategic space

minerals have been identified. For instance, though helium-3 is not specifically featured on the

graph above, Sherriff (2020, 1-2) notes that this rare moon crystal has the potential to power the
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Earth limitlessly, and with minimal environmental risks to planet Earth and humans. According
to Sherriff (2020), ‘Helium-3 is particularly promising as it produces significantly less radiation
and nuclear waste than other elements, according to the European Space Agency. The current
nuclear fission process, which is used in nuclear power plants, releases not only energy but
radioactivity, and spent nuclear fuel must be reprocessed into uranium, plutonium, and other
waste. It’s a process that has raised serious safety concerns, and as a result, scientists have been
searching for a way to create nuclear power from nuclear fusion, rather than fission....” (1).
Unlike nuclear fission, in the nuclear fusion process radioactive waste is not produced. Thus,
nuclear fusion is potentially safer and a more efficient fuel source.

Sherriff (2020) further highlighted that “Around 25 tonnes of helium-3, equivalent to a
fully loaded Space Shuttle cargo bay, could power the US for a year. According to estimates, this
means that helium-3 has a potential economic value of $3bn a ton....” (ibid., 1). Arguably, this
makes helium-3 a strategic mineral resource and a strong candidate for the inevitable “space
minerals race” among major spacefaring states. The Beijing Research Institute of Uranium
Geology (BRIUG) continues to study the topography and composition of Moon soil samples
returned by China’s Chang’e (2018) and Chang’e 5 (2020) in quest of the quantity of helium-3
present (Makichuk 2021). In essence, access to helium-3 would mean that humanity increases its
capability to access the same type of solar-generated power from novel fission-generated energy
to power the planet from within—limitlessly (Whittington 2022, 1-4). Hence, the interminable
geopolitical rivalries on Earth, depleting terrestrial natural resources, and the increasing
awareness of the existence of alternative strategic resources in space, could inspire rivalrous
space mining policies in the sustained absence of a harmonized states-driven international space

mining regulatory framework. The bar chart below demonstrates the current estimations of
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mineral compositions in about 700 named asteroids evaluated by this study in the NASA / JPL
2021 and Asterank Scientific Database 2022, 1

Fig.2. Asteroid Mineral Compositions

'‘Mineral Compositions': Water, nickel, iron, cobalt, nitrogen,
hydrogen, ammonia appears most often.
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(Original analysis of estimated mineral compositions of 989 randomly selected asteroids, using
raw asteroid data obtained from NASA / JPL 2021 and Asterank Scientific Database 2022, 1).

Current valuations of some outer space bodies were premised on the predicted quantity of
the mineral varieties in the graph above. For instance, more than 700 or 85% of the named “Most
Valuable” asteroids were valued in excess of one hundred trillion dollars (>$100 trillion) each,
while about 15% were estimated to be worth billions of dollars (NASA/JPL 2021, 1-3). In terms
of potential profits accruable from a successful exploitation, an average of over 989 trillion
dollars (about $3,000,000 per person in the U.S.) accounts for the majority of the estimates
(NASA/JPL 2021, 1; Asterank 2020, 1). The Luxembourg Space Agency’s (2020, 1-5) report on

space mineral resources, the Moon, other planets, and asteroids contain a rich record of the
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diversity of minerals, gases and water that could be used to provide raw materials, energy, and to
sustain human life and enable exploration deeper into space. According to this Luxembourg
Space Agency (2020) report, the most current analysis of the Moon, and the 400 kilograms of
lunar rock and regolith surface material already brought back to Earth, indicated that the lunar
resources are rich in important and useful strategic mineral elements.

In addition, the thousands of asteroids floating in the Near-Earth Orbit (NEO) can be rich
in carbon (C-type or chondrite/carbonaceous), metals (M-type) or silica (S-type) (NASA-JPL
2022, 1-3). Abundant energy is believed to abound in C-type asteroids (Richard J. Bartlett 2020,
1-3, Astronomy Source 20111-2023). The number of Near-Earth asteroids already identified by
NASA’s Jet Propulsion Laboratory (JPL 2020, 1-2) currently exceeds 20,000 and counting; more
than 1,800 were discovered in 2018 (Asterank 2023, 1-2). NASA had been conducting
unmanned efforts to land crafts on asteroids, with a successful launching in 1996 and landing of
NEAR Shoemaker on Eros in 2001, and again, Osiris-Rex launched in 2016 landed on asteroid
Bennu in 2020 (NASA 2001, 1-2; NASA 2020, 1). The latest celebrated attempt was NASA’s
successful Double Asteroid Redirection Test (DART) mission of Monday, September 26, 2022.

The DART mission conducted a head-on collision between a multi-million-dollar
spacecraft and asteroid Dimorphous (an asteroid the size of a football stadium) at a distance of
6.8 million miles (about 10943539.2 km) from planet Earth, and at a speed of 15,000mph
(Luscombe / The Guardian Online 2022, 1-4). Previously in 2014, the European Space Agency
had soft-landed its Rosetta mission of Philae probe on a comet—an extraordinary feat and the
first in space history (ESA 2014, 1). The Chinese, Russian, Japanese, Indian, Israeli, and United
Arab Emirates space agencies each have recorded successes in the heightening ambitions to

reach space or asteroids for mining purposes (Tronchetti 2019, 809-813, in Von der Dunk and
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Tronchetti 2019). These foundational steps bring us closer to the benefits of future asteroid
minerals appropriation missions—manned, robotic, or Al-enabled, further increasing the
importance of this research.
215t Century Space Mineral Resources Prospecting Corporations

Due to some recent failures of a few leading pioneers in the space mining industry, such
as Planetary Resources (acquired in 2018 by blockchain corporation ConsenSys), cynical
theorists reject the reality of space mining and the seriousness of corporations committed to
space mining (Cobb 2021, 1-3). Similarly, Deep Space Industries was acquired on January 01,
2019, by Bradford Space and reconfigured into a digital services provider (Space News January
2, 2019). However, an examination of the inception timelines of the more than 600 current
private enterprises engaged in the outer space economy and listed by NASA, Jet Propulsion
Laboratory (JPL), Asterank (2023, 1-3) database, and ‘Factories in Space’ (Kulu 2021, 1-15)
database, indicated a trend of exponential growth of outer space natural resources exploitation
companies in the 21% century. Some of these space resources mining corporations and In-Situ

Resources Utilization (ISRU) enterprises include the following:

Name Products & Category Service Field Status
Services Type
Airbus ROXY ISRU, Raw ISRU (In - Development
Materials & Situ
Asteroid Resource
Mining Utilization)
AMi Asteroid Raw Resources - | Mining Development
Exploration | Mining Resources & Asteroid
(ARCA Spacecraft Utilities, Mining,
Space, ISRU, Raw Space
Asteroid Materials & Mining,
Mining Asteroid Transport
Program) Mining, Service
Cargo (Re-Entry)
Transport
Service,
In-Space
Transportation
Asteroid ISRU, Raw Resources - | Prospecting Concept
Initiatives Materials & Asteroid
Asteroid Mining,
Mining



https://www.factoriesinspace.com/airbus.html
https://www.factoriesinspace.com/airbus.html
https://www.factoriesinspace.com/airbus.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/ami-exploration.html
https://www.factoriesinspace.com/asteroid-initiatives.html
https://www.factoriesinspace.com/asteroid-initiatives.html
https://www.factoriesinspace.com/asteroid-initiatives.html

Space
Mining
Asteroid Asteroid ISRU, Raw Resources - | Prospecting, Early stage
Mining Prospecting | Materials & Asteroid Mining,
Corporation | Satellite Asteroid Mining, Database
Mining Space
Mining
AstroForge Raw Space Asteroids, Development
Resources & Mining, Mining,
Utilities, Resources - | Beneficiation,
ISRU, Raw Asteroid Materials to
Materials & Mining Earth
Asteroid
Mining
Astronika GALAGO ISRU, Raw ISRU (In Hopper Concept
Materials & Situ
Asteroid Resource
Mining Utilization),
Space
Mining,
Commercial
Rover
Astrum ISRU, Raw Resources - | Mining Dormant
Materials & Asteroid
Asteroid Mining
Mining
Aten ISRU, Raw Resources - | Prospecting Dormant
Engineering Materials & Asteroid
Asteroid Mining
Mining
Austere GROWLER | Raw Space Mining, Concept
Engineering Resources & Mining, Water ice,
Utilities, Resources - | Prospecting,
ISRU, Raw Asteroid Lunar Rover
Materials & Mining,
Asteroid Commercial
Mining Rover
Beyond ISRU, Raw Resources - | Prospecting Early stage
Atlas Materials & Asteroid
Asteroid Mining
Mining
BigDipper ISRU, Raw Resources - | Prospecting Early stage
Exploration Materials & Asteroid
Technologies Asteroid Mining
Mining
Blue Blue ISRU, Raw Resources - | Prospecting, Concept
Asteroids Wonder Materials & Asteroid Mining,
Spacecraft Asteroid Mining Materials to
Mining Earth
Canadian ISRU, Raw Resources - | Moon, Early stage
Space Materials & Asteroid Mining,
Mining Asteroid Mining, Prospecting
Corporation Mining Space
Mining
Caterpillar ISRU, Raw Resources - | Moon Concept
Materials & Asteroid
Asteroid Mining
Mining
CisLunar Space ISRU, Raw Resources - | Material Development
Industries Foundry Materials & Space Recycling
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https://www.factoriesinspace.com/asteroid-mining-corporation.html
https://www.factoriesinspace.com/asteroid-mining-corporation.html
https://www.factoriesinspace.com/asteroid-mining-corporation.html
https://www.factoriesinspace.com/asteroid-mining-corporation.html
https://www.factoriesinspace.com/asteroid-mining-corporation.html
https://www.factoriesinspace.com/asteroid-mining-corporation.html
https://www.factoriesinspace.com/asteroid-mining-corporation.html
https://www.factoriesinspace.com/astroforge.html
https://www.factoriesinspace.com/astroforge.html
https://www.factoriesinspace.com/astronika.html
https://www.factoriesinspace.com/astronika.html
https://www.factoriesinspace.com/astronika.html
https://www.factoriesinspace.com/astrum.html
https://www.factoriesinspace.com/astrum.html
https://www.factoriesinspace.com/aten-engineering.html
https://www.factoriesinspace.com/aten-engineering.html
https://www.factoriesinspace.com/aten-engineering.html
https://www.factoriesinspace.com/austere-engineering.html
https://www.factoriesinspace.com/austere-engineering.html
https://www.factoriesinspace.com/austere-engineering.html
https://www.factoriesinspace.com/austere-engineering.html
https://www.factoriesinspace.com/beyond-atlas.html
https://www.factoriesinspace.com/beyond-atlas.html
https://www.factoriesinspace.com/beyond-atlas.html
https://www.factoriesinspace.com/bigdipper-exploration-technologies.html
https://www.factoriesinspace.com/bigdipper-exploration-technologies.html
https://www.factoriesinspace.com/bigdipper-exploration-technologies.html
https://www.factoriesinspace.com/bigdipper-exploration-technologies.html
https://www.factoriesinspace.com/blue-asteroids.html
https://www.factoriesinspace.com/blue-asteroids.html
https://www.factoriesinspace.com/blue-asteroids.html
https://www.factoriesinspace.com/blue-asteroids.html
https://www.factoriesinspace.com/blue-asteroids.html
https://www.factoriesinspace.com/blue-asteroids.html
https://www.factoriesinspace.com/canadian-space-mining-corporation.html
https://www.factoriesinspace.com/canadian-space-mining-corporation.html
https://www.factoriesinspace.com/canadian-space-mining-corporation.html
https://www.factoriesinspace.com/canadian-space-mining-corporation.html
https://www.factoriesinspace.com/canadian-space-mining-corporation.html
https://www.factoriesinspace.com/caterpillar.html
https://www.factoriesinspace.com/caterpillar.html
https://www.factoriesinspace.com/cislunar-industries.html
https://www.factoriesinspace.com/cislunar-industries.html
https://www.factoriesinspace.com/cislunar-industries.html
https://www.factoriesinspace.com/cislunar-industries.html
https://www.factoriesinspace.com/cislunar-industries.html
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Asteroid Debris
Mining Utilization
Crow ISRU, Raw Transport In-Space Concept
Industries Materials & Service Transportation,
Asteroid (LEO- Transport
Mining, Moon), Service (In-
Space Tug ISRU (In Space),
Situ Transport
Resource Service (LEO-
Utilization), | GEO)
Space Tug,
In-Space
Logistics

Table 3. Partial list of contemporary legal entities focused on space mining (Source: Factories In
Space 2023).

Geopolitics of Space Mining Policy

Gilbert (2021, 1-12) highlights that spacefaring states such as the U.S., Luxembourg, the
U.A.E., China, Russia, Japan, and the intergovernmental European Space Agency, are frontliners
in the emerging space mining race by state and non-state space actors. In this view, “...Potential
economic, scientific, and even security benefits underlie an emerging geopolitical competition to
pursue space mining. The United States is rapidly emerging as a front-runner, in part due to its
ambitious Artemis Program to lead a multinational consortium back to the Moon. But it is also a
leader in creating a legal infrastructure for mineral exploitation.... the world’s first space
resources law, recognizing the property rights of private companies and individuals to materials
gathered in space...” (ibid., 2). This move constitutes an incentive to the emerging space
minerals extraction economy.

Space analyst, Karasik (2021, 1-4) supports Gilbert’s (2021) analysis, and asserts that
“...There is an argument that mining asteroids is a necessary component of geopolitical and
economic competitiveness in the coming two decades. The estimates are that, by 2040, the global
space economy could be worth $1 trillion [about $3,100 per person in the U.S.]. With the
prospects of space mining being driven by technological advances across the space industry, the

use and perfection of reusable rocket components and advances in producing off-the-shelf parts


https://www.factoriesinspace.com/crow-industries.html
https://www.factoriesinspace.com/crow-industries.html
https://www.factoriesinspace.com/crow-industries.html
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are making costs lower for new space activities, including commercial use, such as space
tourism....” (Karasik 2021, 2). Geopolitical analyst, Kadam (2022, 1-6) warns that “resource-
hungry” China is rapidly advancing Chinese space technology for the purpose of out-pacing the
rest of the world in the exploitation of the strategic space minerals deposits.

According to Kadam (2022), “...The US and China are contesting for dominance over
the exploitation of natural resources in space, such as mining for valuable metals in the asteroids,
which could potentially result in further militarization of the space....” (1). “Potential” is the key
word—as this project will show, some influential space law scholars assume that an escalating
“land grab” and arms race in outer space is inevitable, thereby rationalizing hegemonic
colonization frameworks. This study will also demonstrate that the so-called hegemonic
colonization approach is, per se, inconsistent with the current U.S. domestic space policy and the
governing international law. But the indubitable point is that it is the incredible riches of outer
space that have some observers thinking along these lines, and that impress upon us the urgency
of a stable and reliable legal framework for space mining policy.

As shown in the pie chart below, approximately, more than 70% of outer space natural
resources exploitation factories emerged between 1997 and 2022. Only about 1% of space
factories emerged following the 1967 OST, while the 1970s, 1980s, and much of the 1990s
witnessed more factories primarily focused on Low Earth Orbit (LEO) resources such as radio
waves, spectrum, and satellite orbiting (Blount and Robinson 2016, 181-184). In the pie chart
below, outer space prospecting companies had grown progressively from 1% in the 1967-1977
era; 5% in 1977-1987 period; 7% in 1987-1997 post-Cold War era to an exponential growth of
10% between 1997-2007 and 27% in the 2007-2017 period (NASA/JPL 2023, 1-8; Asterank

2023, 1-25). Since then, outer space factories are projected to increase by a whopping 50%
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between 2017 and 2027 (ibid.). Using raw data from the Factories in Space database and
Asterank asteroid database, this researcher conducted a simple percentage pie chart below using
Microsoft Excel graph creation tool to measure and predict the percentage of growth of space

mining private sector from the inception of the 1967 OST to 2027 in a 10-year interval.

'PERCENTAGE' BY 'PERIOD'

m1967-1977 m1977-1987 m1987-1997 1997 - 2007 m2007-2017 m2017-2027

Fig. 3. Pie chart — Percentage of Growth of Outer Space Mining Companies by Period (Using
raw data from Kulu’s (2021, 1-16) Space Economy and Space Industries data to Create original
pie-chart in Microsoft Excel graphical tools).

It has been proven scientifically that fuel and oxygen abound in Mars regolith brine
(Gayen et al 2020, 31685-31689), that helium-3 could be mined from the surface of the Moon
(ESA 2022, 1-3; Whittington 2022, 1-4), and that most asteroids contain rare strategic minerals
resources (Asterank 2023, 1-117). Space mining technologies are still evolving in the 21
century. Currently, not all active companies with outer space mining aspirations have acquired
the necessary technological capabilities to actually embark on space mining (Karasik 2021, 2-4).

Some corporations like Space Mining Technologies are committed to ““...develop critical

technologies enabling sustainable space exploration and future settlements of the Moon and
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beyond” (Space Mining Technologies 2020/2023, 1). In the graph below, the study demonstrates

the increasing technological capabilities of the existing outer space prospecting companies.

OUTER SPACE EXPLOITATION FACTORIES WITH
TECHNOLOGICAL CAPABILITY (APPROX): >600
HAS NOTICEABLY HIGHER 'PERCENTAGE'.

>600

>70 —

>35 —

CAPABILITY (APPROX)
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OUTER SPACE EXPLOITATION
FACTORIES WITH TECHNOLOGICAL

Fig. 4. Exponential Growth of Outer Space Exploitation Companies in the 21% Century.

As demonstrated here, most of the 21st century higher volume of more than 600
technologically capable firms in the economy and industry of outer space natural resources
exploitation (whether active or dormant) originated in the United States (Dodge 2016, 1-2). This
volume of interest is reasonably reflective of the growing domestic private sector and individual
investors’ profit-driven interest in the commercial appropriation of outer space natural resources
(Donohue 2021, 2-8). In addition, apart from the commercial-tourism interests of a few
spacefaring firms like Amazon’s Blue Origins, Virgin Galactic, Axiom, and Space-X, the 1960s
and 1970s interests in “exploration” of space by States for primarily national prestige purposes
has mostly succumbed to competitive space mineral resources mining visions of a majority of the
21% century outer space private sector (Hobe and Chen 2017, 25-41; Fidler 2020, 1-4).

Likewise, the core concerns of some experts for “security” and national prestige-driven
explorations of outer space no longer constitute the leading motivation for outer space actors
(Von der Dunk 2017, 83-84). Most governmental and private sector interests in outer space

increasingly targets the commercial appropriations of outer space mineral resources (De Man
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2017, 1-7). Demonstrably, regulatory regimes such as the emerging national space mining
legislations set out to align space law with current 21% century trends in exclusive commercial
appropriations interests in outer space mineral resources (Blount and Robinson 2016, 182-187).
Thus, in the examined documentary data of the Regimes Theory literature of multilevel space
minerals exploitation law and policy, the “fictional” theories of bygone eras are fast becoming
the mainstream realities of the 21% century and beyond (Kulu 2021, 1-23). The private space
sector is fast outpacing state actors in the booming quest for exclusive appropriations of strategic
space minerals resources for private benefits.
Growth of Space Mineral Resources Prospecting Companies

There has also been an upward surge of outer space economy and firms between 1967
and the current 21% century. The findings depicted below indicate the exponential growth of
innovative industries committed to outer space natural resources exploitation. Thus, Kulu (2021,
1-23) demonstrates a statistical comparison of current space economy and industries, explaining
that ““...New in-space economy fields are emerging. The nascent space industries include human
spaceflight, satellite servicing, orbital transfer vehicles, commercial space stations, in-space
manufacturing, commercial landers, and many others. In-space economy includes cislunar
economy and Moon and Mars economies....” (1). The “Factories in Space’ database lists over
400 active space minerals prospecting companies committed to actual extractions of space
minerals resources (Kulu 2023/Factories in Space 2023, 1-65). Based on the ‘Factories in Space’
database, the graph below was originally created using Microsoft Excel, and it shows the
response of technological innovations to the increasing scientific knowledge of the outer space

expanse, celestial bodies, and the outer space natural resources.
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Strikingly, in the 1960s era of limited scientific knowledge and crude space technologies,
only a paltry 1% interest existed in private sector industrial investment and interest in outer space
economy for exploitation purposes (ibid.). However, from the late 20" and early 21% centuries,
there was a jump of 10% to 50% increases in private sector factories heavily vested in outer
space economy for natural resources exploitation purposes. Garside’s (2021, 1) space minerals
exploitation statistical model predicts an increase of the space economy to a minimum of $3.9
billion by the year 2025 (i.e., about $12 per person in the U.S.). This is a conservative estimate in
the view of Matthews (2021, 1-2), who projects that the declining costs of commercial space
launches and the increasing space vehicles reuse capabilities of most space actors would hasten
the profitability of the novel space minerals exploitation industry and economy in the short and
long terms.

Fig. 5. Trajectory of Outer Space Mineral Resources Commercial Exploitation Interests
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Trends of In-Situ Economy

Adding to the considerations above, in the depictions below, space systems analyst and
engineer, Erik Kulu (2023, 1-23), articulated the most current outer space factories and industries
particularly vested in the use of outer space resources. Kulu (2023, 7) classified those “In-Space
Economy” (Fig.13) factories into areas of expertise such as cargo transport, in-space, or in-situ
manufacturing, space resources exploitation, space transportation, space tourism, and space
utilities. Key factors common to the “In-Space Economy” are the widening scientific and
technological innovations. Particularly, Kulu (2023, 7-23) displayed upward trends in innovative
technologies including nanotechnologies, robotics, and Artificial Intelligence (Al) enabling the

varieties of private actors in the space economy.
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Current Trends in In-Situ Manufacturing

In the Fig. below, Kulu (2021/2023, 1-23) highlighted three categories of technology-
enabled “in-space manufacturing” as follows: earth/re-supply, on-orbit manufacturing, and those
for use in orbit/re-entry. The in-space manufacturing activities include, In-Situ Resource
Utilizations (ISRU), space minerals prospecting, space mining, processing, recycling, inter-space
and inter-stellar transportations, beneficiation (treatment of raw materials to improve their
physical or chemical properties) (Kulu 2021/2023, 1-23). According to NASA (2019, 1), “The
ability to perform In-Space Manufacturing (ISM) provides a solution towards sustainable,
flexible missions (both in-transit and on-surface) through on-demand fabrication, repair, and
recycling capabilities for critical systems, habitats, and mission logistics and maintenance. These
capabilities provide tangible cost savings due to reducing launch mass, as well as significant risk
reduction due to decreasing dependence on spares and/or over-designing systems for
reliability....” (NASA / Susanna Litkenhous and Brian Dunbar, May 22, 2019, In-Space
Manufacturing, 1. https://www.nasa.gov/oem/inspacemanufacturing). Scores of space
manufacturing corporations operate in one or more of these activities which raises specific legal
issues peculiar to each operational policy (The issues are beyond the limited scope of this

research study).
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Fig.7. In-Space Manufacturing (Eric Kulu 2023. Used by Permission — see Annex V).
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Again, these innovative technologies and the underlying inventive scientific knowledge
of space mineral resources were unavailable in the early eras of the outer space treaty debates
(Von der Dunk 2017, 83-87). As demonstrated, the outer space economy, and industry,
championed by the private sector in the 21% century is primarily profit-driven emphasis on the
exploitation or appropriation of strategic outer space natural resources for private benefits (Jakhu
and Dempsey 2017, 1). The certainty of actually exercising property rights over extracted space
minerals resources has increased the incentive for more private sector entrants into the booming

interests in space mining investments (Gangale 2016, 209-212).
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Considering these intensified shifts to space minerals, and in the light of the inevitability
of space mining, most experts are of the view that global states, international organizations, and
space law experts should revisit the “existing but vague international legal principle” of “non-
appropriation” (Blount and Robinson 2016). This would “make it feasible to arrive at a widely
agreed approach amongst spacefaring nations to allow national licensing of mining operations as
long as the relevant overriding public interests in the safety, security, and general international
legality of space activities would be guaranteed to be protected thereby...” (Von der Dunk 2017,
101). Ultimately, the prevailing technology-enabled indirect extensions of national jurisdictions
to space minerals through states’ exercise of both personal jurisdiction over legal entities and
“quasi-territorial jurisdiction over space equipment used in space mining, would result in a
multilateral international legal regime. But to consider what kind of legal regime, it would
benefit us to weigh the different perspectives from which shared spaces have been theorized

throughout history. We take up this inquiry in the next chapter.
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CHAPTER TWO

Historical & General Public International Law Background

Conceptual Roots: Terra/Res Nullius v. Terra/Res Communis Omnium

Roman law recognized two classes of things: “Res corporales” (things which can be
touched, or that are perceptible to the senses), and “Res incorporales” (imperceptible things that
cannot be touched, but could be perceived in the mind alone, such as ideas of “right”) (Buckland
1963, i-ix, 1-55). Further, according to Hugo Grotius (1609, 114-118), Roman law divided “Res
corporales” into three categories. First is “Res publica,” used to denote the common property of
the Roman people that were subject to government regulation, such as public roads and parks
(ibid.). Next, “Res divini Iuris” which designated things under the protection of the Gods, such as
“Res sacrae” (temples and religious objects), and “Res religiosae” (sacred burial sites that were
not subject to commercial transactions) (ibid., 116-117). The third division of “res corporales’ is
“Res communis Omnium” which described things commonly available to everyone and which
cannot be owned by anyone, including the State, such as the air and the seas (ibid.).

Further, Roman law recognized some legal acts as satisfying the legal requirements to
acquire ownership for effective possession (iusta causa possessionis) such as purchase (pro-
emptore), donation (pro-donato), or occupation (occupatio), which is acquisition by taking
through conquest or long duration of occupancy (Buckland 1963, 2017-209). In the post-state
West, to ensure peace, security, harmony, and equity in international relations after the protracted
Thirty-Years War, following the 1648 Westphalian Treaty, international law devised novel ways
of representing the natural world by the spatial ordering of the universe subject to key principles
of international law (Mickelson 2014, 621-622). The State, as sovereign territorial entity,

emerged as the central subject of contemporary international order (Distefano 2010, 26).
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The Latin terms res nullius means a thing (res) without an owner (or a terra nullius, when
pertaining to land), and it is used in international law to describe a thing outside the jurisdiction
of a subject of international law, and hence susceptible in law to being acquired by a subject of
international law (such as a State) (Bing Cheng 1997, 227-229). The doctrines of res nullius and
terra nullius were understood under Roman law as things (res) or land territories (ferra) beyond
sovereign boundaries of a state and “...unclaimed by any state and therefore subject to lawful
appropriation, through occupation, by any state with the inclination, and the military, political,
and economic power, to establish and enforce its claim” (Mickelson 2014, 624). But this ancient
rivalrous way of thinking about non-sovereign international spaces was challenged, in the case of
the high seas, by the legal philosophy of the Dutch lawyer, Hugo Grotius (1609/1625) who
argued in his works De Jure Praedae (1604), and Mare Liberum or Free Seas (1609) that as
Global Commons, the high seas cannot be subject to sovereign territorial claims but are free for
interstate navigations and trade.

Classical Notions of Sovereign Territorial Jurisdictions in “Global Commons”

The emergence of states in the political developments of the West raised the stakes for
political and legal philosophies on the appropriate nature of spheres or resources beyond the
territorial sovereignty of states (Dumbauld 1952). Some advocated natural law understanding,
according to which things in the state of nature belonged to no one and were Res Nullius that
could be exclusively appropriated by anyone. Others held to a Res Communis notion of non-
sovereign things belonging to humanity in common—either subject to communal appropriation
for the common benefit of all at or not subject to any form of appropriation, exclusive or
communal (Boucher 1998). Other frameworks asserted that non-sovereign things should belong

to the public, as Res Publica, open to common use, but never to be appropriated by any,
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exclusively or not (Lachs 2010). Ranganathan (2016) linked these ideas of interacting with
international spaces to the development of the concept of a tragedy of the commons, which held
that common resources are doomed to over-exploitation if unregulated by the state or a corporate
body representing all stakeholders.

Classical, medieval, modern, and contemporary scholars used legal, moral, political,
economic, and philosophical theories to analyze the questions of the status of the evolving
commons spheres and resources. Some commons zones and resources implicated include the
high seas—ocean navigation, fishing, seabed resources, ocean biodiversity, under sea
communications and waves). Subsequently, human technology and scientific advances enabled
access to other commons spheres and resources like the atmosphere (aeronautical, satellite, radio
waves, internet), Antarctica (scientific research, biodiversity), and outer space (celestial bodies,
astronautical navigation, asteroid belt, and its resources, cislunar zone and its resources, and the
vast unexplored galaxies with yet-to-be-determined resources.

Some key theorists such as Hugo Grotius, John Selden, Thomas Hobbes, John Locke, and
Sir Henry Sumner Maine provide helpful guides on the variants of theoretical frameworks aimed
at analyzing the concept of sovereign territorial jurisdictions and non-sovereign global commons
in international relations. As law dean, Roscoe Pound (1925) underscored, “Any account of the
development of theories of justice is likely to begin the modern history of the subject with
Grotius, and to put as a classical epoch a period designated as “from Grotius to Kant” (685).
Hugo Grotius (April 10, 1583-August 28, 1645)

Hugo Grotius, the Dutch lawyer, diplomat, and political philosopher was famously
designated by Italian jurist, Giambattista Vico, as “the father of international law,” “jurisconsult

of the human race”- generis humani jurisconsultus because of his landmark legal masterpieces
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that shaped the field of international law and international relations (Dumbauld 1952; ‘t Hart
2009). Grotius was born in the Dutch city of Delft on April 10, 1583. He was a child prodigy
who earned his law degree at the age of fifteen (Pound 1925). In addition to the practice of law,
Grotius served his homeland, The Netherlands, as an ambassador (Grotius 1609). Grotius
subscribed to the liberal tenets of Dutch protestant leader Jacobus Arminius or Jakob Hermansz
(1560-1609), who opposed the strict teachings of John Calvin on predestination—and developed
Arminianism. In Calvin’s predestination theory, humans elected for salvation were so designated
prior to “Adam’s Fall” and could not have exercised free will in the salvation process
(Encyclopedia Britannica 2022).

Arminius defected from Calvin, and held instead that, pursuant to a conditional salvation
theory, God elects to eternal life only those who responded in faith to the divine offer of
salvation. Grotius gravitated to the Arminian theory that God’s sovereignty and human free will
were compatible for salvation. The Arminian theorists converged into a minority socio-religious
group known as the “Dutch Remonstrants” (1610) that held to the tenet that human dignity
required an unfettered freedom of the human will. The Synod of Dort (1618-1619), made up of
majority Calvinists, outlawed the Arminian theory at a time when Grotius served as a high-
ranking councilor in the Arminian-controlled province of Holland. He was apprehended by the
Calvinist-led central government in 1619 and sentenced to life imprisonment for rejecting the
strict teachings of John Calvin (Pound 1925). The sentence, Dumbauld (1952) notes, was as a
result of religious disputes about predestination which morphed into a constitutional conflict
between the local and central governments of the nation. After escaping life imprisonment in his
country due to the political persecutions for his Arminian faith, Grotius served as ambassador of

Sweden to France between 1634 and his death in 1645.
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As a political philosopher, Grotius held to the voluntary free-will-based social-compact
concept drawn from Natural Law theories and later reinforced in the political philosophies of
Hobbes, Rousseau, and Locke. In the social contract framework, due to concerns for security and
survival, free humans, endowed—by God and Nature—with unfettered rights to life, liberty, and
property, voluntarily ceded some of their rights to a communal authority framework that would
ensure the security and survival of all. American legal scholar and expert on Hugo Grotius,
Edward Dumbauld (1952), averred that the framework of social contract drawn from Grotius and
succeeding political theorists influenced the American Founders and the principles enshrined by
the Framers in the Declaration of Independence.

The late American legal scholar, Roscoe Pound (1923), traced the history of modern
Western legal science through Greek philosophers (such as Aristotle), Roman Law (Cicero), the
subjection of law to theology in the 13™ century, and its emancipation from theology in the 16"
century through the works of jurist-theologians, and Grotius. According to Pound (1921), post-
Reformation, “the appeal to reason against authority led to a new conception in philosophy, in
theology, in politics, and ultimately in legal theory ...a new era in jurisprudence by the
appearance of the great work of Grotius in 1625” (87-88). Thus, Grotius’ legal theories provided
the intellectual and legal foundation for the interstate relations as new international spaces
emerged alongside sovereign states in Europe following the collapse of the dominance of
medieval Papal Christianity and the Holy Roman Empire.

Bryce (1904) averred that Grotius’ legal formulations were the intellectual foundations
for the new political structure of Europe at the close of the Thirty Years’ War (1618-1648) and
the consequent Treaty of Westphalia in 1648. According to Bryce (1904, 436), Grotius and his

successors crafted the novel law of international relations and natural resources exploitation out
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of the principles which they found in the Roman law and the private law of Germanic countries.
By doing so, these theorists laid the foundation upon which the system of international
jurisprudence has been built up during the last three centuries.

In a bibliography of international law, Ter Meulen and Diermanse (1950) listed over 1300
items of interest to Hugo Grotius, including poetry, philosophy, philology, theology, ecclesiology,
history, and law. However, it is Grotius’ writings in international law, especially on the critical
issue of the legal status of non-sovereign global commons that commands the attention of this
study. Aspects of the undergirding principles are scattered in Grotius’ works, such as his
Introduction to Dutch Jurisprudence (1631), and his Defense of the Lawful Government of
Holland (1622). However, the works that addressed the current international space issue more
profoundly include The Law of Prize—De Jure Praedae (1604-1606), Mare Liberum or Freedom
of the Seas or The Right Which Belongs to the Dutch to Take Part in the East Indian Trade
(1609/1633), and his much-lauded masterpiece, The Law of War and Peace of 1625.

As a proponent of the rule of law in international politics, Grotius’ thesis in both The Law
of Prize and The Law of War and Peace was that violations of legal obligations established by
natural law and the law of the nations by states justifies armed coercion in accordance with the
rules of international engagement articulated by Grotius (Pound 1925). Grotius’ Mare Liberum
was Chapter XII of his legal treatise, De Jure Praedae written by Grotius in 1604/1605. Grotius
was retained by the Dutch East India Company (formed 1602) to justify the capture, by one of its
ships, of a Portuguese trading ship in the Straits of Malacca in 1602. De Jure Praedae (The Law
of Prize) was Grotius’ legal brief for the case and Chapter XII, Mare Liberum, was Grotius’ core
argument for the freedom of navigation and use of global commons, such as the high seas. The

Law of War and Peace of 1625 (the first systematic treatise on international law) was the direct



46

outgrowth from that legal case and Grotius’ legal representation of the Dutch East India
Company.
Facts of 1609 Mare Liberum (as Twelfth Chapter of De Jure Praedae, 1604)

Grotius (1609) wrote Mare Liberum to refute the unjustified claims of Spain and Portugal
to exclusive ownership of the high seas. Spain had claimed the Pacific Ocean and the Gulf of
Mexico, while Portugal claimed the Atlantic, south of Morocco, and the Indian Ocean. The
Dutch were at war with Spain at the time, and had settlements in the island of Mauritius, Java,
and Moluccas (ibid.). As the Dutch East Indian Company (formed 1602) attempted to navigate
and trade with the East Indies, the Portuguese ships sought to exclude the Dutch merchant
vessels from the Indian waters (ibid.). Heemskerk, a captain of one of the Dutch merchant fleets,
captured a Portuguese merchant vessel. Confusion arose over the sharing and ownership of the
captured booty. Grotius was contacted for his legal opinion, and he wrote the De Jure Praedae
(The Law of Prize) which outlined legal principles guiding the ownership and distributive
mechanism for captured enemy booty. The chapter on the freedom of the seas, written to justify
Dutch right to navigate the high seas for international trade, was later published as Mare
Liberum. During the same era, the French, the English, and other European powers claimed
adjoining and far away high seas. Those positions were later argued by jurists like John Selden,
in his Mare Clausum of 1635, published to refute Grotius’ Mare Liberum.

Grotius’ Legal Reasoning in Mare Liberum

Grotius set out to articulate the rights, duties, and obligations of states in international
law; procedures to enforce obligations; and the means of enforcing and remedying legal rights in
international relations, especially with regards to resources within and beyond state sovereign

jurisdictions. In his personal Prolegomena or prologue to The Law of War and Peace (1625),
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Grotius rejected the notion of egoistic self-interest of states as negating the necessity for
international cooperation, collaboration, and coordination under international law. Grounding
human sociableness and inert impulses to cooperate on God’s Natural Law, Grotius (1609)
argued that “...by means of the laws which he has given, God has made those fundamental traits
more manifest, even to those who possess feebler reasoning powers; and he has forbidden us to
yield to impulses drawing us in opposite directions—affecting now our own interest, now the
interest of others—in an effort to control more effectively our more violent impulses and to
restrain the within proper limits” (Prolegomena 13). This demonstrates that those egoistic
impulses must not control the relations between individual states, as dictated by the common
ancestry of all peoples grounded in God’s creation of the human family and the community of
states that grew from it and formed social compact (ibid.). Hence, Grotius (1625) advanced
common rules of conduct in the international sphere that would incline international actors to
“sociableness” or cooperation.

Therefore, “it is the rule of nature to abide by pacts” (Prol. 15), and those social compacts
are guided by express or implied “bodies of municipal law” (ibid.). Grotius thus held that the
nature of humans “...is the mother of the law of nature” that laid the foundation for social
compacts undergirded by municipal or domestic laws. Municipal law created rights and
obligations based on the mutual consent of citizens and the government: “But the mother of
municipal law is that obligation which arises from mutual consent; and since this obligation
derives its force from the law of nature, nature may be considered, so to say, the great
grandmother of municipal law” (Prol. 16). According to Grotius (1609), within the sovereign
bounds of a state and international sovereign spheres, “expediency” or the law of scarcity was

willed by the “author of nature...that as individuals we should be weak and should lack many
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things needed in order to live properly to the end that we might be more constrained to cultivate
the social life” (Prol. 16). Which means that human lack and needs supports social compact,
association, cooperation, and collaborative trade and commerce.

Laws became necessary in the process, whether at the domestic or international levels:
“Expediency is, as it were, the mother of what is just and fair” (Grotius 1609, Prol. 16). Grotius
(1609) draws from this analogy of the law of nature to describe the law of nations or
international law: “But just as the laws of each state have in view the advantage of that state, so
by mutual consent it has become possible that certain laws should originate as between all states,
or as great many states; and it is apparent that the laws thus originating had in view the
advantage, not of particular states, but of the great society of states. And this is what is called the
law of nations...” (Prol. 17). Though distinguished from the law of nature, the law of each state
must not violate natural law in the realm of international relations.

Grotius (1609) held that “...the state which transgresses the laws of nature and of nations
cuts away also the bulwarks which safeguard its own future peace” (Prol. 18). When a state
unilaterally defects against natural law and international law, questions of justice and
international compact arises, and combined force of the nations would be necessary to enforce
compliance with the breached social compact of natural law (Grotius 1609, Prol. 19). The reason
is because natural law is immutable and compliance with its mandator precepts equates justice,
and “...justice brings peace of conscience, while injustice causes torment and anguish...Justice
is approved, and injustice condemned, by the common agreement of good men...in God injustice
finds an enemy. Justice is a protector” (Prol. 20). As the author of nature and its laws, God is
necessarily bound by what he ordains or prohibits through Natural Law (Grotius 1625). Thus,

international relations required international law to maintain an orderly and just system for the
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interaction of states to ensure international goods and justice. Yet, remedies must be sought when
states defy natural and international law.

Grotius (1609) set out in the three divisions of The Law of War and Peace the legal
obligations of states and remedial procedures. In Book I, Grotius defined terms such as war and
law, as he rebutted the extreme pacifist views that war was never justified and that if ever
justified then it must be prosecuted without considerations to rules of engagement and
disengagement. Adhering to Aristotle, Grotius recognized two categories of law: Jus Naturale
(natural law) and Jus Voluntarium (volitional law). He acknowledged Cicero’s definition of war
as “...a contending by force” (Cicero 106-43 BC., On Duties, 1.34), but added that “...war is a
condition of those contending by force” (Grotius 1625, BK 1.1), which is the modern state of
war. To Grotius “Natural Law” or the law of nature, “...is a dictate of right reason, which points
out that an act, according as it is or is not in conformity with rational nature, has in it a quality of
moral baseness or moral necessity; and that in consequence, such an act is either forbidden or
enjoined by the author of nature, God” (Book 1.10). This law, according to Grotius, is immutable
and cannot change—not even by God himself who ordained or forbade it—because God is
necessarily bound to ordain what his law of nature commands or prohibits (Grotius 1625, Book
D).

Grotius explained that two ways to determine natural law are antecedent (a priori) and
consequent (a posteriori). An a priori proof must demonstrate “the necessary agreement or
disagreement of anything with a rational and social nature; proof a posteriori...if not with
absolute assurance, at least with every probability, that that is according to the law of nature
which is believed to be such among all nations or among all those that are more advanced in

civilization” (Grotius 1625, Book 1.12). Common sense should be used in evaluating universal
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cause and effect in international relations — for natural law is a law common to all rational,
sentient beings, regardless of national boundaries.

Grotius (1625) divided volitional law into divine (jus divinum voluntarium) and human
(jus voluntarium humanum). Divine law (jus divinum voluntarium) was either given to the entire
human race or to a specific people. It has its origin in the divine will and is distinct from the law
of nature. According to Grotius (1625), this law was “thrice given by God: immediately after the
creation of man; a second time in the renewal of humankind after the Flood; lastly, in the more
exalted renewal through Christ” (Book I). Grotius (1625) subdivided man-made law or human
volitional law (jus voluntarium humanum) into civil law, family/business law, and the law of
nations (jus gentium). These are broader in scope than divine law, which is specific in nature.
However, the law of nations, as Grotius (1625) held, is broader than municipal law (i.e., state-
level civil, family / business laws). The law of nations “is that law which has received its
obligatory force from the will of all nations or of many nations” (Grotius 1625, Book 1.14). At
the time of Grotius, international law binding all nations was nonexistent—beyond localized
interstate bilateral or multilateral treaties such as the 1648 Westphalian Treaty which Grotius
helped to formulate (Bryce 1904).

Grotius recognized this by noting that “outside of the sphere of the law of nature, which
is frequently called the law of nations, there is hardly any law common to all nations” (Book 1).
Hence, the proof for the law of nations was to be found in customary law as articulated by legal
scholars and political theorists of great nations and empires of the past, such as Aristotle, Cicero,
Thucydides, and others (Grotius 1625, Book 1). Thus, the Roman law (jus gentium), which was
not strictly international law affecting the entire world, still had relevance in understanding the

actual international law that promotes the interests of all states. Grotius viewed sovereignty as a
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key concept of international law that is fundamental to the behavior of states within and outside
of their boundaries.

After positing Natural Law within the pre-state system of norms that governed
interpersonal relations in the state of nature, Grotius (1625) synthesized Aristotelian political
philosophy and Roman Law in analyzing political ideas such as sovereignty. In this legal
spectrum, Grotius viewed sovereignty in terms of “sovereign power” or “sovereign authority”—
using the expressions, summa potestas and imperium (Book I). Grotius employed the medieval
rationale of summa potestas as the highest power in the land, a political authority not legally
subject to the will of any superior. The Imperium, on the other hand, was the Roman law concept
of executive power, the right to exercise coercive power in the enforcement of laws (ibid.). This
personification language was used to identify the state as a sovereign natural actor in the
emerging international relations of the Westphalian world (Bryce 1904).

Comparative Analysis: Grotius, Pufendorf, Hobbes, Kant

Like Grotius, Hobbes (1640) and Pufendorf (1672) likewise viewed states as individuals
in a state of nature, standing distinct and autonomous in relation with other autonomous and
equal states vested in self-interested outcomes, especially with regards to non-sovereign things
and resources. In Perpetual Peace, Kant (1995) argued that the need for global security and
survival of each state necessarily called for an international cooperation, collaboration, and
coordination for shared beneficial outcomes rather than individualistic defections that reinforced
the conflictual state of nature among states in perpetuity. Grotius (1625) reasoned that
international law, or the voluntary laws of nations would effectively compel the cooperation of

states on conflictual common resources questions subject to sanctions.
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Hobbes (1651) reiterated the impotency of mere legal instruments in the absence of a
strong-willed human agency—a Leviathan or Behemoth—strong enough to enforce cooperation
against defections. Pufendorf agreed with Hobbes (1642) against Grotius that there could be no
genuine international law in the absence of an authority whose will could compel international
acquiescence with the “binding’ international legal frameworks regarding common resources
spheres. Pufendorf (1673), however resolved this by agreeing with Grotius (1625) that the law of
nature and the voluntary law of the nations were synonymous. This meant that, just as individual
persons, states in the international relations sphere were subject to the rules of natural law
because in the state of nature, the Natural Law was the standard for justice and injustice. Thus,
all these theorists converged on the view that the Natural Law governs relations among sovereign
states. However, they disagreed on the nature, legal status, and designations of the multilevel
property rights derivable from Natural Law within and beyond sovereign spheres of natural
resources.

Whereas Grotius (1625) accepted the notion of exclusive appropriation of non-sovereign,
unoccupied, unused, or unconquered lands (on grounds of it being in a state of nature), Pufendorf
(1672) rejected such a notion, and deemed such appropriations as unlawful “universal dominion”
(Law of Nature 1672, IV. vi. 4). In the international law prism of Pufendorf (1672), unoccupied
lands without known private owners “should not at once be regarded as unoccupied and free to
be taken by any man as his own, but it would be undertaken to belong to the whole people [of the
immediate area]” (Law of Nature 1672, I'V. vi. 4). Hence, where Grotius (1625) and Locke
(1689) regarded the Indian American lands of North and South America as still in the state of
nature in the 17" century, and subject to terra or res nullius appropriations by Europeans,

Pufendorf (1672) held that by virtue of “eminent domain” the American Indians were entitled to
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the entirety of the Americas as community property inalienable to strangers by any single Indian
person or groups.

According to Pufendorf (1672), “eminent domain” meant the power of all citizens
voluntarily vested by the community in the sovereign state through a compact to protect and
exercise the property rights of the community subject to the common good. Rousseau (1761)
termed this compact the “General Will”—and Pufendorf (1672) asserted that the compact gave
the Indians the superior eminent domain power to exercise property rights of occupancy as a
whole, decide on frameworks for land use, and establish natural resources distributive
mechanisms against the European invaders. Notably, the theorists shifted and adjusted their
positions based on the kinds of properties (movable or immovable; liquid, solid, gas) or the
technology-driven loci (land, sea, the heavens; sovereign or non-sovereign spheres). Yet, if
property, its use, or distribution required global agreement, when did all citizens of the world
authorize the prevailing appropriation frameworks? And, if—as St. Augustine’s (426) and
Grotius’ (1625) Natural Law ideas suggested—God gave all the terrestrial resources for the use
of every individual in common, how and on what authority can small groups permanently and
exclusively appropriate portions for common use, such as pre-conquest American Indian
lands/resources and pre-colonial African continent? Authorities differ in their response to this
issue.

Imperium and Dominium: Grotius & Sovereignty

Grotius (1625, Book 1) distinguished summa potestas and imperium from the Roman law
concept of dominium, the absolute ownership of property in private law. The exercise of
dominium derived from Grotius’ (1625) discussion of auctoritas, a medieval just-war theory that

held that war was just if only declared by a sovereign (i.e., one with relevant politically superior
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authority). With regards to the internal sovereignty of a state, Grotius followed the Aristotelian
view also subscribed to by future political theorists such as John Locke, that sovereignty
belonged to the people through natural law rights of freedom and liberty. However, pursuant to
the collective social contract, the people may voluntarily cede to a central authority—subject to
certain natural law limits— the right to use or exercise their collective sovereign power (ibid.).
Thus, in Grotius’ (1625) understanding of sovereignty, it is exercised by a grantor as conveyable
temporary tenancy of the sovereign powers not as absolute owner of sovereign title. Ultimate
ownership still resided in the people.

And, in accordance with natural law, the people cannot transfer to a central authority the
powers the people themselves did not originally possess, such as right to suicide (Grotius 1625).
Therefore, the state, just as the people, must be subject to natural law, divine law, and the law of
the nations. Mutual dependence exists between the people and the state on these grounds. These
principles converged in Grotius’ (1625) description of state sovereignty as the unimpeded
exercise of exclusive civil powers that “are not subject to the legal control of another, so that
they cannot be rendered void by the operation of another human will” (Book 1.7). Given the
prior acknowledgment of a nonexistence of global international law at the time, the question of
the relationship between state sovereignty and “things which belong to men in common”—
natural bodies and resources beyond the jurisdiction of states— would ultimately emerge. The
preceding principles were pivotal in the international law theory of Grotius on global commons,
such as the high seas.

In Book II, Grotius articulated his famous justifications for international war and
approaches to property questions in non-sovereign or global commons. In Grotius’ system, as

with St Augustine’s City of God (426 - Against Pagans, 19.7), the primary justification for
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international conflict must be in response to injury — though types of injury may differ (Grotius
1625, Book I1.2) The injuries may be past, present, impending, actual, or potential: “Actions,
furthermore, lie either for wrongs not yet committed, or for wrongs already done” (Book II.2).
Following Roman law classifications, Grotius (1625) grouped the injurious causes of “Just War”
under four categories: (1) self-defense; (2) property protection; (3) reparation-enforcement of
contractual duties owed; and (4) punishment (Book 11.2, 3, 4). Grotius (1625) examined these
causes under a threefold criterion under the law of nature, the law of nations (jus gentium or
human volitional law other than civil), and volitional divine law.

In Book III, Grotius (1625) advanced rules regulating or governing the behavior of
belligerent states in the conduct of war (jus in bello), distinct from the justifications for war in
Book II (jus ad bellum). Grotius (1625) evaluated property protections under the law of nations
in Book II and provided a detailed exposition of the acquisition and scope of rights under natural
law. This section focused on things which belonged to people in common and on the common
rights of humans. In Section I., Grotius distinguished between the “Common Right of mankind”
and “our own Special Right” relative to things under territorial sovereignty and things beyond
state territorial sovereignty. “Common Right” impacts “corporal things, or certain acts” (Bk.
II.1), and “corporal things” could be “unappropriated or the property of someone” (ibid.).
Unappropriated things belong to no one and may or may not be appropriated depending on what
kind of thing it is and its location — whether within or outside sovereign boundaries (Grotius
1609).

To determine if a thing could be appropriated, Grotius (1625) considered the origins of
property and the exercise of power (possession) and dominium (ownership) over things. He

traced the right of “universal use” and property rights to God, the state of nature, and growth of
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human society through social compact: “God gave the human race generally a right to the things
of a lower nature, at the Creation, and again after the Deluge. Everything was common and
undivided, as if all had one patrimony. Hence each man might take for his use what he would and
consume what he could. Such a Universal Use was then a Right, as Property is now. What each
one had taken, another could not take from him by force without wrong” (Grotius 1625, Bk.
IL.II.1). This was a statement of the customary understanding of common law res nullius — the
idea that unappropriated things in a state of nature belonged to one and are subject to exclusive
appropriations.
Grotius’s 1609 Mare Liberum

Following St. Augustine’s City of God (426), Grotius (1625) articulated the origins of
human history in the Book of Genesis and the anthropological history of other nations to trace
the progression of human history from individuals, families, communities, and nations or state.
Addressing the rulers and the free and independent Christian nations in Mare Liberum, Grotius
(1609) grounded his idea of social compact on God’s free will act. He held “...that God was the
founder and ruler of the universe, and especially being the Father of all mankind, He had not
separated human beings, as He had the rest of living things, into different species and various
divisions, but had willed them to be of one race and to be known by one name...given them the
same origin...that they all might recognize their natural social bond and kinship” (The Freedom
of the Seas 1609, 1). Grotius (1625) employed the Arminian anthropological theory to show that
God willed that humans have unfettered access to all things in the state of nature.

By virtue of the divine act, things became property and humans acquired property rights
over all things through common ancestry to God and Adam’s family. But God also displayed to

humans what could be exclusively appropriated and things that belonged to everyone in
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common: “Now as there are some things which every man enjoys in common with all other men,
and as there are other things which are distinctly his and belong to no one else, just so has nature
willed that some of the things which she has created for the use of mankind remain common to
all...Laws moreover were given to cover both cases so that all men might use common property
without prejudice to anyone else” (ibid., 2). Thus, exclusive, and common property rights existed
at Natural Law, but with the caveat that the common things remain common to all and not
subject to unilateral appropriations.

Overall, Grotius (1625) grounded property rights at all levels on social compact as an
organizing principle of state sovereignty or jurisdiction over things, such as lands. Through
express or implied social compact things became property: “And thus we learn how things
became property; not by an act of the mind alone: for one party could not know what another
party wished to have for its own, so as to abstain from that; and several parties might wish for the
same thing; but by a certain pact, either express, as by division, or tacit, as by occupation: for as
soon as community was given up, and while division was not instituted, it must be supposed to
have been a matter of agreement among all, that what each had occupied he should have as his
own...that from the division of land arose a new origin of Rights” (Grotius 1625, Bk. II.11.5). In
this manner, the external perimeters or boundaries of each state were demarcated, leaving the
non-sovereign areas as international spaces.

On the strength of these principles, Grotius proceeded to make the case that “all citizens
have equal and indiscriminate [non-exclusive] right to use rivers and public places” (Grotius
1609, 3) pursuant to freedom of travel and of international trade. He concluded in Book II of the

Rights of War and Peace (1625) that “the sea, whether taken as a whole, or as to its principal
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parts, could not become property” (Bk. IL.III.1) of private persons or of the community. Grotius
used arguments based on moral reason and Natural law for this position.

From the moral perspective, Grotius (1625) reasoned that “...the magnitude of the sea is
so great that it is insufficient for all peoples for every use, either of drawing water, fishing, or
navigation” (Bk. IL.III.1). Hence it would be morally repugnant for persons or states to exclude
others from a common resource provided by nature for the sustenance of all, for navigation, and
for trade—especially given that the sea is inexhaustible. And, anticipating future legal questions
on the status of aerospace, Grotius (1625) suggested that it be analogized to laws on the
ownership of land and sea: “The same might be said of the air, if there was any use of it to which
the use of the earth is not also necessary, as in bird-catching it is and therefore this employment
is governed by the ownership of the land” (Chapt. IL.III.1). Though Grotius lacked prescience on
any future aeronautical, satellite, or radio wave technologies and other future uses of the air, he
recommended the application of known global commons laws that governed land spaces to
emerging new spheres.

From a Natural Law standpoint, Grotius (1625) argued that the sea cannot be made
exclusive property because it was boundless liquid which was not divisible at the inception of
God’s creative act. As liquid, the high seas cannot be occupied like land with boundaries that can
be contained—unless they are contained in something else (e.g., lakes, ponds, and embanked
rivers (ibid., Bk. ILIIL.2). Moreover, according to Grotius (1625), “Nor are we to feign a division
of the sea: for when the earth was first divided, the sea was for the most part unknown; and
therefore, we cannot imagine any way in which distant nations could agree as to such division”
(Bk. ILIII.2). In this reasoning, Grotius (1625) conceded possibilities of sovereign appropriation

of contiguous parts of the sea within coastal or territorial borders of a state as lawful partial
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occupation (Chapt. III.VIII-XIII). However, the entirety of the high sea cannot be exclusively

appropriated by one state. Thus, the high seas were common to all, not divided at inception of
creation, and cannot become personal property by division “but by occupation and are divided
only after they have become property” ((Bk. IL.II1.3).

Yet, Grotius (1625) introduced the nuance of “Civil Law” interference with the primeval
legal status of commons properties. He held that “...when the Civil Law has settled anything
otherwise, the Natural Law itself directs that it be obeyed. For though the Civil Law cannot
ordain anything which the Natural Law prohibits, nor prohibit what that ordains: yet it may
circumscribe natural liberty and forbid what was lawful by Natural Law; and even interfere to
prevent an ownership which might be acquired by Natural Law” (Bk. I1.V.). This use of positive
law to circumscribe natural law featured in the debates surrounding the 1967 Outer Space Treaty
and its prohibition of exclusive sovereign territorial appropriations of outer space and celestial
bodies — something that otherwise is permissible under Natural Law.

Grotius’ Free Seas Argument

In his legal representations of the Dutch East Indian Company, Grotius (1609) employed
the argument that the sea, in part or in whole, cannot be appropriated by persons or states. The
case was about the legality of exclusive appropriation of the whole of the Indian Ocean by the
allied imperial Spanish and Portuguese states and consequent impediment of the right of
navigation, and free trade of other states like the Dutch. The legal issues articulated by Grotius
(1609) included: whether the boundless sea be exclusively appropriated by one state alone. Can
any one nation have the right to prevent other nations which so desire, from selling to one
another, from trading with one another? Can any nation give away what it never owned, or

discover what already belonged to someone else? And does a manifest injustice of long standing
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create a specific right? (Grotius 1609, 4). The issue that implicated Grotius’ legal burden was the
question of exclusive appropriation of the high seas by an imperial state (the Portuguese) and
how Grotius responded to it.

Grotius (1609) held that God’s Will, Natural Law, the need for social compact and
international relations, and the Law of the Nations had manifested the intent of free navigation
and trade with all persons whatsoever (Chapt. 1). According to Grotius (1609), “every nation is
free to travel to every other nation, and to trade with it” (Chapt. 1, 7). Free trade and navigation
of the high seas were willed by God and nature to sustain human social compact and the law of
human society. For, “God Himself says this speaking through the voice of nature; and inasmuch
as it is not His will to have Nature supply every place with all the necessaries of life, He ordains
that some nations excel in one art and others in another. Why is this His will, except that it be
that He wished human friendships to be engendered by mutual needs and resources, lest
individuals deeming themselves entirely sufficient unto themselves should for that very reason
be rendered unsociable?” (Grotius 1609, Chapt. 1, 7). Thus, the need and desire for reciprocal
international trade cannot be frustrated by the egoistic interests of nations such as Portugal and
Spain to prohibit free access to the high seas which God and nature had freely provided for the
use of all mankind on planet Earth.

Grotius (1609, 11-76) effectively held that neither the Indian Ocean, the seas, nor the
right of navigation thereon belonged to the Portuguese by title of discovery, conquest,
occupation, claims to papal donation, title of prescription, or by any customary law. Since nature
had given all things to all men, and the high seas were one of those things common to all
mankind, the high seas cannot become the exclusive property of any state—especially given its

boundless, limitless, inexhaustible nature. Citing eminent jurists of many nations, Grotius (1609,
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Chapt V) concluded that, “It is clear therefore to everyone one that he who prevents another from
navigating the sea has no support in law...the life prayed for by the Dutch rests upon a common
right, since it is universally admitted that navigation on the sea is open to anyone, even if
permission is not obtained from any ruler” (Grotius 1609, Chapt. 5, 44). This “common right” to
use common things and to appropriate its primeval natural resources, I will show, became the
basis for the framing of Title IV, Sect. 51301-03, U.S. 2015 Space Act which enshrined the
principle of extraction of outer space and asteroid natural resources for the private benefits of
U.S. individual and corporate citizens.
John Selden (Dec. 16, 1584 — Nov. 30, 1654) — Mare Clausum (1652)

English royalist and jurist, John Selden was a prolific writer on many subjects, including
a key legal rebuttal, Mare Clausum (1652) against Hugo Grotius’ 1609 Mare Liberum. During
the Grotian debates, the then dominant customary view of Res Nullius subscribed to by France
and England was famously defended by French and English jurists, including Grotius’ rival, the
English jurist, John Selden (1652). In Selden’s (1652) “Global Commons” ontology, the high
seas were Res Nullius — no one’s property or masterless things. Being inexhaustible, non-defined,
non-scarce resources, the seas could be exclusively claimed by states or private parties with
capabilities to do so (Selden 1652). In a two-part rebuttal to Grotius’ “Of the Dominion or
Ownership of the Sea,” John Selden (1652) first argued from the customary international law of
the Greeks, Romans, and Persians. Under those legal regimes, both the Natural Law and the
customary Law of the nations supported the traditional Res Nullius view that the sea and lands
were not common property historically, but capable of private and state/imperial exclusive

dominion.
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Selden posited a two-fold thesis that: “...That the sea, by the Law of Nature or Nations, is
not common to all men, but capable of private Dominion or proprietie as well as Land... [and ]
... That the King of Great Britain is Lord of the Sea flowing about, as an inseparable and
perpetual Appendant of the British Empire...” (Mare Clausum 1652, The Author’s Preface, 1).
This meant that Selden (1652) endorsed the exercise of sovereign territorial jurisdiction over
adjoining or contiguous water bodies (arguably, in the context of Island States such as the United
Kingdom). In Book I (Chapters I to XXVI), Selden (1652) appealed to customary understandings
and practices among ancient kingdoms, dominions, empires, and ecclesiastical imperialism to
exclusively exercise property rights over the high seas and territorial waters. Legal authorities
and ancient jurists such as Cicero, according to Selden, understood and wrote that the seas had
been brought under exclusive control by numerous ancient empires and kingdoms, including
Rome.

Particularly for Selden’s (1652) argument, the conquest of Great Britain by Rome and
other powers included dominating the water bodies around it—and was deemed incomplete
without such dominance (i.e., exercising imperium over the sovereign territory and dominium
over adjoining water bodies). Similarly, the Brits never considered their lands free without
commensurate dominance and reclaiming of the contiguous water bodies (ibid.). Such contiguity
of land and sea, to Selden (1652), meant that exclusive property rights over high seas was
appurtenant to the Natural Law rights of states in international relations (especially for Island
nations, it may be argued — which also means that non-Island nations may not use Selden as an
analogy for taking over international waters). Having articulated the ancient historical attitudes

towards exclusive exercise of individual, community, ecclesiastical, imperial, and state property
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rights over the seas among Europeans and other cultures, Selden used that evidence against past
res communis advocates.

In Book II (Chapters I — XXXII), Selden (1652) adduced further evidence of political and
commercial interstate dealings between the British and other powers over many water bodies to
establish the customary practice of exclusive property rights over water bodies by the various
European powers. On these considerations, Selden (1652), argued for English exclusive rights
over the British sea, the English Channel, and water bodies surrounding the United Kingdom.
Selden (1652) showed that European powers oscillated between the sustenance of the ancient
doctrine of res nullius “Global Commons” legal regime over the high seas, and the “modern”
view argued by Grotius (1625) in Mare Liberum that favored a res communis “Global
Commons” designation of the high seas. Selden (1652) concluded that against the novel idea of
the high seas belonging to states in commons in perpetuity (raised by Grotius), customary law (as
interpreted by Selden) proved that the high seas, especially the water bodies contiguous to the
sovereign territory of a state, had been historically considered as the property of no one’s under
Natural Law conditions. Hence, they are subject to exclusive appropriations by the states to
whose sovereign lands such water bodies are appurtenant to. Though most of these legal
propositions eventually failed at the international level, they were embraced by major European
imperial states in the subsequent colonial enterprises in the American and African continents.
Thomas Hobbes (April 5, 1588 — Dec. 4, 1679).

English royalist, political philosopher, materialist mechanical philosopher, and natural
scientist, Thomas Hobbes, introduced his anti-Aristotelian political philosophy in an earlier
work, De Cive or The Citizen (1647/1651). Aristotle’s famous political theses held that human

beings are naturally designed to function in a polis in which they fully realize natural potentials
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as civilized citizens. Hobbes (1647/1651) countered that humanity was naturally unsuited for
political life because of innate egoistic self-interests driven by natural passions. Like Grotius,
Hobbes reasoned that in the absence of a rational central authority and regulatory frameworks,
human egoistic self-interests would default to a perpetual animalistic state of anarchy in human
societies (The Elements of Law 1640, Part I, Chapt. XIV.2, 3, 4, 5). Generally, Hobbes believed
that moral and political decisions in rational humans were guided by considerations of self-
interest: “Every man by nature hath right to all things...to do whatsoever he listeth to whom he
listeth, to possess, use, and enjoy all things he will and can” (The Elements 1640, Pt. I, XIV.10).
Therefore, humans naturally would seek to employ all means necessary for self-preservation.

Given the unequal distribution of capabilities and means, a state of chaos would exist if
self-seeking egoism prevailed in human societies. Hence the need for a central authority to
preserve common interests in security, peace, property, survival, and preservation of selfless,
cooperative sociableness (ibid. XIV.6). It was not against natural law and reason for all to
voluntarily consent at the domestic individual and international levels of the social contract, for a
central authority and legal framework to preserve the interest of all (ibid.). Hence an imperative
of voluntary cession of collective power or individual sovereignty of the many to the government
for the protection of collective interest against self-interested egoism (ibid.). This cession of
power was not total relinquishment of Natural Law rights, but a temporary transfer of whatever
rights inured to the citizens at natural law, subject to good faith of the grantee authority in
ensuring the general welfare and security of all (ibid.). Otherwise, the many would be justified in
reclaiming ceded power from an abusive or tyrannical sovereign.

According to Hobbes (1640), “When a man divesteth and putteth and from himself his

right, he either simply relinquisheth it or transferreth the same to another man. To Relinquish it,
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is by sufficient signs to declare, that it is his will no more to that action, which of right he might
have done before. To Transfer right to another, is by sufficient signs to declare to that other
accepting thereof, that it is his will not to resist, or hinder him, according to that right he had
thereto before he transferred...” (The Elements 1640, Pt. I, XIV.3). However, since per natural
law, every man has rights to everything, “it is impossible for a man to transfer unto another any
right that he had not before [in the state of nature]. And therefore, all that a man doth in
transferring of right, is no more but a declaring of the will, to suffer him, to whom he has so
transferred his right, to make benefit of the same, without molestation” (ibid., 3). An assertion of
residual sovereignty in the citizens of the state. Hobbes articulated these political philosophies on
the authority of the state to ensure collective security of all pursuant to the social compact that
Hobbes (1647) theorized earlier in De Cive (1647/1651). According to Hobbes (1647/1651), the
government derived such authority based on a fictional “social contract” that vested the
responsibility for collective security on a sovereign person or entity—the government.

In his masterpiece, Leviathan (1651), Hobbes drew comparison between the inherent
conflicts of individual self-interested egoism at the domestic level, with extensions of that state
of nature in the egoistic tendencies of states in international relations. Hobbes (1651 reasoning
was that the absence of a central authority or common sovereign to compel obedience to
international legal frameworks exposed the international sphere to an indecisive state of neither
justice nor injustice. To Hobbes, states, analogical to individuals in the state of nature, “...live in
the condition of a perpetual war, and upon the confines of battel, with their frontiers armed, and
canons planted against their neighbors round about” (Leviathan 1651, Pt. 1.13.62). This realism
of international relations still echoes in the chambers of contemporary global commons debates.

Some disagree with Hobbes’ pessimistic view of states in international relations, but Hedley Bull
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(1981, 721) posits that Hobbes’ analogy—with unique distinctions—captured the post-
Hobbesian egoistic disposition of states in international relations as expanded and systematized
by Hans Morgenthau’s (1956) realism in Politics Among Nations.

Reflecting on inherent human egoism evidenced in international relations, in De Cive or
The Citizen, Hobbes (1647/1651) asserted that “All men in the state of nature have a desire and
will to hurt” (I.4). According to Hobbes (1647/1651), this is because “The natural state of men
[is] a war of all men against all men” (I.12; Leviathan Pt. 1.13.62). Using the state of nature as an
analytic concept, Hobbes envisioned egoism as a permanent factor within all human societies
against which humans must always guard against at all levels of interstate or international
relations. When dominated by passion, the default inclination for humans, even in interstate
relations, would be self-interested egoism (Lamprecht 1949, in De Cive 1657). However, Hobbes
(1647/1651) believed that restraint of “reason” or of the established procedures of civil society,
as external or outside forces, could stabilize the state of nature in humans under certain
conditions. A Leviathan capable of restraining the egoism of states must be found.

In Hobbes’ idea of man in the state of nature, humans are neither purely egoistic nor
embodiments of cooperative selfless virtue. Rather, the domination of passion can direct humans
to either cooperate with reasonable conformity with the laws of socially beneficent ends pursuant
to the social compact, or to selfish ends (Hobbes 1647/1651, XII.1). In this view, man is both a
rational and passionate “animal” and social conditions could be organized by a state or group of
states in which the egoistic inclinations of individuals or states would be gratified within defined
limits of civilized law that regulates social requirements and egoistic self-interests. Hobbes
(1647/1651) agreed with Grotius (1625) on the necessity of a law of nations drawn from the law

of nature and divine will to govern the anarchical international relations sphere.
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However, in Leviathan (1651), Hobbes posited that the Law of Nations was simply
synonymous with the Law of Nature. The basic law of nature is “...to seek peace and follow it”
(Leviathan Pt. 1. XIV.64), while the right of nature is summed up in “By all means we can, to
defend ourselves” (ibid.). In accordance with Hobbes’ law of nature, mutual contracts or
compacts are formed to transfer collective “power and strength” to a sovereign to enable him to
protect the collective interests of all for peace and security (ibid.). Even if the sovereign is
absolute or despotic, as far as he ensures the self-preservation of all, he should not be disobeyed,
to avert a return to an egoistic, anarchical, state of nature. Hobbes (1651) writes:

“Seventhly, is annexed to the Soveraigntie, the whole power of prescribing the Rules,

whereby every man may know, what Goods he may enjoy, and what Actions he may doe,

without being molested by any of his fellow Subjects: And this is it men call Propriety.

For before constitution of Soveraign Power (as hath already been shewn) all men had

right to all things, which necessarily causeth Warre: and therefore, this Proprietie, being

necessary to Peace, and depending on Soveraign Power, is the Act of that Power, in order
to the publique peace. These Rules of Propriety (or Meum and Tuum) and of Good, Evill,

Lawfull, and Unlawfull in the actions of Subjects, are the Cavill Lawes; that is to say, the

Lawes of each Commonwealth in particular...” (Hobbes, Leviathan 1651, Pt. 2.

XVIIL9Y1).

Overall, in Hobbes’ property theory, the sovereign, having received the voluntary consent
of all, unilaterally created and enforced property law to avoid individual discords and war over
property that would exist if each pursued egoistic property interests as existed in the state of
nature (De Cive 1647 / 1651). Unlike Locke’s view of the state as guarantor or protector of
natural rights to private property, to Hobbes, in the absence of a sovereign, private property right
was nonexistent in the state nature due to discords and wars by egoistic disputants. In the new
human society, the Leviathan was synonymous with property, as the “chief power” the sovereign
enacted common property rules for binding all—with regards to property law (ibid.). This

property view resembles the res communis notion of global commons in the sense of its

proposition of centrist control of common property. Yet, the res nullius right to non-sovereign
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global commons is evident in the inalienability of natural law rights to things still in the state of
nature—as in the case of modern non-sovereign natural resources.

Unlike Locke, Hobbes reinforced [posthumously] that the state created private property
rights, in 4 Dialogue Between a Philosopher and a Student of the Common Laws of England
(1681): “Lawmakers were before that which you call own, or property of goods and lands...for
without statute-law, all men have right to all things. You see then that no private man can claim a
propriety in any lands, or other goods, from any title from any other man but the King, or them
that have the sovereign power” (57). Hence, the state exercises dominion within its sovereign
territory, including over all persons and property within its territory. Notwithstanding, Hobbes
indicated in several places that property rights preexisted the sovereign, and that exceptions to
this sovereign property rule existed in the law of booty and natural law family property
divestments. The key in Hobbes is the power of the sovereign territorial jurisdiction over persons
and property within a state and how this implicates property claims within and beyond sovereign
boundaries.

John Locke (1632-1704)

John Locke was influenced by Hobbes’s social contract theory. However, Locke’s theory
of private property is distinct from Hobbes’ theory. According to Locke’s theory of private
property, all men have natural rights to private property, just as Grotius (1625) asserted. To
Locke (1689), the institution of private property rights was logically prior to the emergence of
states. Therefore, the state exists to protect the preexisting natural law system of property
relations (ibid.). By positing the state as the guarantor of the fundamental natural rights to
property, Locke advanced the “standard bourgeois theory, the classical liberal theory” of private

property (Richard Schlatter 1951, 151). With some key distinctions, Locke (1689) agreed with
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Grotius and Hobbes on the natural law origins of property rights, the need for social contract, and
the necessity of voluntary cession of individual sovereignty to the state for collective security of
rights. The common view was that nature has given all things in common to all humans—hence
Locke (1689) proposed the natural equality of all humans against Hobbes’ subjection of all to the
sovereign monarch.

According to Locke’s (1689) theory of property in The Second Treatise, both natural
reason and biblical revelation affirm the roots of property in the natural law rights established by
divine will that Locke later viewed as “Liberty”: “Whether we consider natural Reason, which
tells us, that Men, being once born, have a right to their Preservation, and consequently to Meat
and Drink, and such other things, as Nature affords for their Subsistence: Or Revelation, which
gives us an account of those Grants God made of the World to Adam, and to Noah, and his Sons,
'tis very clear, that God, as King David says, Psalm CXV. xvi. has given the Earth to the Children
of Men, given it to Mankind in common” (Second Treatise 1689, Chapt. V. 25). Though by virtue
of Natural Law and the will of God all humans have natural rights to property, Locke (1689)
argued that things in the state of nature remained common until they were actually appropriated
and used—by adding human labor and skill to make it exclusive. In Locke’s view,

“God, who hath given the World to Men in common, hath also given them reason to

make use of it to the best advantage of Life, and convenience. The Earth, and all that is

therein, is given to Men for the Support and Comfort of their being. And though all the

Fruits it naturally produces, and Beasts it feeds, belong to Mankind in common, as they

are produced by the spontaneous hand of Nature; and nobody has originally a private

Dominion, exclusive of the rest of Mankind, in any of them, as they are thus in their

natural state: yet being given for the use of Men, there must of necessity be a means to

appropriate them some way or other before they can be of any use, or at all beneficial to

any particular Man” (Second Treatise 1689, Chapt. V. 26).

In other words, in Locke’s lens, things in the state of nature remained the property of no

one until someone’s skill and “labor” had been employed to sever it from the natural state for
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exclusive possession and dominion. Under this view, Locke (1689) justified European
appropriation of the North and South American continents. Locke provided an analogy: “The
Fruit, or Venison, which nourishes the wild Indian, who knows no Enclosure, and is still a Tenant
in common, must be his and so his, i.e., a part of him, that another can no longer have any right
to it, before it can do him any good for the support of his Life” (ibid. 26). The Indian could only
exercise ownership and possessory rights (i.e., legal title) over wild games, agricultural products,
and whatever else had been actually captured through the employment of human labor and effort
(Locke 1689, Chapt. V. 28). However, the entire land and other natural resources within the
territory remained “fair game” to the rest of humanity who, due to natural law rights, retained
“liberty” to appropriate what was still in the state of nature. Locke (1689) then expanded Grotius’
(1625) rules of international property law and set forth the analytic principle of property law that
determined the boundary between exclusive and commons property.

According to Locke (1689), by removing things from the state of nature (the commons
sphere) and mixing one’s labor or skill meant that the thing had been improved upon by the
person—thus removing it from the commons arena. This classic notion of property is found in
Chapter V.27 of Locke’s Second Treatise, and it stipulates as follows:

“Though the Earth, and all inferior Creatures be common to all Men, yet every Man has a

Property in his own Person. This no Body has any Right to but himself. The Labor of his

Body, and the Work of his Hands, we may say, are properly his. Whatsoever then he

removes out of the State that Nature hath provided, and left it in, he hath mixed his Labor

with, and joined to it something that is his own, and thereby makes it his Property. It
being by him removed from the common state Nature placed it in, hath by this labor
something annexed to it, that excludes the common right of other Men. For this Labor
being the unquestionable Property of the Laborer, no man but he can have a right to what
that is once joined to, at least where there is enough, and as good left in common for

others” (Second Treatise 1689, Chapt. V. 27).

In Locke’s (1689) property theory in Chapter V.27, the application or “mixing” of human

labor with natural things distinguishes those things from the common properties that still existed
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in the state of nature. The rationale is that “.... It being by him removed from the common state
Nature placed it in, hath by this labor something annexed to it, that excludes the common right of
other Men. For this Labor being the unquestionable Property of the Laborer, no man but he can
have a right to what that is once joined to, at least where there is enough, and as good left in
common for others” (Second Treatise 1689, Chapt. V. 27). This is an exclusive property right.
Locke held that “...labor put a distinction between them and common. That added something to
them more than Nature, the common Mother of all had done; and so, they became his private
right” (ibid. 28). The property right became exclusive by virtue of appropriation from the natural
state, and the consent of all Mankind was not necessary to establish the right or individual liberty
because it inured to all by Natural law ordained by God. Unlike Hobbes and Grotius who
suggested the relocation of rights from the natural law basis to the state and international
sovereign through the voluntary cession of sovereignty in the social compact, Locke retained the
natural law basis of property rights, regardless of sovereign security of common interests.

To Locke, the natural law right to common property was inalienable and the power ceded
to the state in this regard by citizens was limited to the management of the preexisting natural
law property system: “The great and chief end therefore, of Mens uniting into Commonwealths,
and putting themselves under Government, is the Preservation of their Property. To which in the
state of Nature there are many things wanting” (Second Treatise 1689, Chapt. IX. 124). Locke
agreed with Grotius and Hobbes that social compact became necessary due to the uncertainty and
insecurity of all humans in the estate of nature. For, even though God had given each person the
right to freedom and liberty with regards to all things, there was perpetual concerns of being
brough under the “Dominion and Control” of other competing humans. And “though in the state

of Nature he hath such a right, yet the Enjoyment of it is very uncertain and constantly exposed
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to the Invasion of others. For all being Kings as much as he, every man is Equal, and the greater
part no strict Observers of Equity and Justice, the enjoyment of the property he has in this state is
very unsafe, very insecure” (ibid. 123). Which meant, as Hobbes also highlighted, that the
absence of a central authority or “Leviathan” in the state of nature, to compel order, security, and
justice, heightened the need for a voluntary social compact that birthed the state or the
commonwealth of international states.

Locke held that the human insecurities “makes him willing to quit a Condition, which
however free, is full of fears and continuing dangers: And ‘tis not without reason, that he seeks
out, and is willing to join in Society with others who are already united and have a mind to unite
for the mutual Preservation of their Lives, Liberties, and Estates, which I call by the general
Name, Property” (ibid. 123). The purpose of the social compact then was to empower a central
authority to provide those things that were lacking in the state of nature such as legal frameworks
that constituted “Standard of Right Wrong” agreed to by all, and relative to property rights (ibid.
124). Also, the sovereign provided impartial adjudications to curtail “wild-wild-West” scenarios
of the state of nature in which, driven by “Passion and Revenge” humans became “Judge and
Executioner of the Law of Nature” (ibid. 125). And the state of nature lacked executory power to
enforce its own rules since there were no structured mechanisms for mediating controversies and
injustices (ibid.). Locke (1689) concluded that exclusive property right was created by
appropriating commons natural resources:

“We see in Commons, which remain so by Compact, that 'tis the taking any part of what

is common and removing it out of the state Nature leaves it in, which begins the Property;

without which the Common is of no use. And the taking of this or that part does not
depend on the express consent of all the Commoners. Thus, the Grass my Horse has bit;
the Turfs my Servant has cut; and the Ore I have digg'd in any place where I have a right
to them in common with others, become my Property, without the assignation or consent

of any body. The labor that was mine, removing them out of that common state they were
in, hath fixed my Property in them” (Second Treatise 1689, Chapt. V. 28).
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In Chapter V.28, Locke (1689) distinguishes between mere extractions of unowned things
(i.e., res) from the commons spaces and any assumptions of taking the commons space for
oneself. The Commons remains commonly owned by all due to the social compact, however
things could be extracted from the commons and claimed as exclusive property (ibid., Chapt.
V.28). The state or commonwealth exists to protect these natural law rights over the common
spheres of land (Hobbes, Locke, and Rousseau), the high seas and air spaces (Grotius).
Evidently, Locke’s property theory constituted the guiding philosophy of American colonists and
still remain a driving force in the contemporary legal and political thoughts of domestic level
U.S. policymakers.
Issue of Extraterrestrial Extensions of Sovereign Territory: U.S. Perspective

In addition to the classical legal and political thinkers on the dynamics of sovereign
territorial jurisdiction and non-sovereign international spaces, others such as Sir Henry James
Maine, and the 1862 Homestead Act likewise shape modern debates on the scope and limitations
of sovereign territorial jurisdiction on international spaces. Generally, the U.S. has not viewed
expansions of extraterrestrial sovereign territorial jurisdiction favorably especially given U.S.
reticence with the colonial enterprises of European nations (Johnson 2015). However, with
regards to its own national expansion within the North American Continent, the U.S.
aggressively expanded its borders between the Atlantic and Pacific Oceans (ibid.). In addition,
the U.S. extended its maritime borders in the 19" and 20™ centuries in pivotal ways that
impacted international attitudes to demarcations of the Exclusive Economic Zones (EEZ) of
states relative to international high seas (ibid). Along with the deep-rooted influence of English
common law and political thoughts of influential figures such as John Selden and John Locke,

the legacy of classical res nullius vision of Global Commons is entrenched within the public
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policy domain of the United States through jurists such as Sir Maine, and U.S. Congress’
regulatory schemes such as the 1862 Homestead Act.
Sir Henry James Sumner Maine

Another British Jurist, Sir Henry James Sumner Maine (1908), explained the idea of Res
Nullius as reflected in Ancient Roman Law, and followed by English, and American
jurisprudence. According to Maine (1908, 1-315), “The objects which the Roman lawyers called
res nullius—things which have not or have never had an owner—can only be ascertained by
enumerating them. Among things which never had an owner are wild animals, fishes, wild fowl,
jewels disinterred for the first time, and lands newly discovered or never before cultivated”
(Chapt. VI1II, 218). Res nullius also included abandoned movables, deserted lands, and the
property or territory of a defeated foe (ibid.). One of the natural modes of acquiring property
rights over these was adversarial possessory takings or occupation based on the first in time
principle—i.e., whoever gets it first. This involved “taking possession of that which at the
moment is the property of no man” (Maine 1908, 218). The purpose of such a legal step was to
acquire property in it for oneself by exercising dominion over what has been captured or taken
into possession.

As Maine (1908) explained, “in all these objects, the full rights of dominion were
acquired by the occupant, who first took possession of them with the intention of keeping them
as his own—an intention which, in certain cases, had to be manifested by specific acts” (218).
Maine (1908) envisioned that the elements of ownership under res nullius were possession,
adverseness of possession—i.e., a holding not permissive or subordinate, but exclusive against
the world—and prescription, or a period of time during which the adverse possession has

continued uninterrupted. On whether the act of physical possession conferred title to non-
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sovereign unowned things, Maine (1908) averred that “it is only when the rights of property have
a sanction from long practical inviolability, and when the vast majority of the objects of
enjoyment have been subjected to private ownership, that mere possession is allowed to invest
the first possessor with dominion over commodities in which no prior proprietorship has been
asserted” (228). In William Blackstone’s (1387, 304-) Commentaries on the Laws of England,
Second Book, First Chapter on Property, Blackstone affirmed that things in the state of nature
originally existed as common property (304-310). However, the expansion and advancement of
human societies necessitated the res nullius unilateral appropriations. This understanding was
exemplified in the westward expansion of the United States which was formalized under the
1862 Homestead Act.
The 1862 Homestead Act

Passed on May 20, 1862, and signed into law same day by U.S. President, Abraham
Lincoln, the Homestead Act was a piece of national legislation that accelerate the settlement of
the western territories of the United States. The law achieved Western settlements by granting
adult heads of families, who never bore arms against the U.S. during the civil war, 160 acres of
surveyed Government land if they filed an application, improved the land, and filed for deed of
title (Homestead Act 1862). This offer of free title to public land was aimed at encouraging the
settlement of the western parts of the United States and ultimately gave birth to the rivalrous
“Wild, Wild, West” aimed at claiming the land for America by Americans. This Westphalian
model of unilateral, competitive, or conflictual assertions of territorial sovereignty over non-
sovereign territories is embraced by most contemporary U.S. populists and nationalists in many

sectors of U.S. public and foreign policy domains.
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Conclusion

In the past, debates about the scope of sovereign territorial sovereignty relative to non-
sovereign international spaces have involved philosophical, political, and legal thoughts of
pivotal figures such as Hugo Grotius, John Selden, John Locke, Hobbes, and Sir Henry James
Maine. These thinkers theorized variously about the international spaces or Global Commons
against the background of empires and states in tension, bloodshed, and wars. The 1500s and
1600s were bloody times as political projects expanded and emerging nations fought over land
and sea resources beyond sovereign territorial borders. As demonstrated in the key theorists
surveyed above, the interest in common spaces and sovereign territorial appropriations was
motivated by a shared desire for global peace. As the 19" and 20" centuries dawned, with
technological advancements driven by the Industrial Revolutions that enabled states and
individuals to extend their reaches beyond sovereign territories on land, sea, and air, triggering
similar concerns with regards to the status of emerging international spaces. Therefore, analogies

were drawn from the theories of most of the thinkers discussed above.
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CHAPTER THREE

Space Mining Policy Under International Space Law: 1967 OST

Introduction

The 19", 20", and 21% centuries witnessed monumental growth in technologies that
increased the capability of leading global states to reach far beyond the limits of sovereign
territories as well as opened up new international spaces on land, seas, and air. During the same
period, nations fought wars over terrestrial resources, ultimately necessitating a universal need
for some globally acceptable international legal instruments to entrench global peace,
international cooperation, collaboration, and coordination among global states. To accomplish
these objectives, the international community looked back to the theorists of the past for
analogical frameworks. For instance, following the end of WWI, the U.S. President, Woodrow
Wilson, proposed on January 8, 1918, a League of Nations to resolve international disputes to
ensure the rule of international law (U.S. Department of State 2023, Milestones 1914-1920).

Though the U.S. was never a member of the League of Nations, the Covenant of the
League of Nations stated that it was formed “in order to promote international cooperation and to
achieve international peace and security by the acceptance of obligations not to resort to war, by
the prescription of open, just and honorable relations between nations, by the firm establishment
of the understandings of international law as the actual rule of conduct among Governments...”
(UN League of Nations 1920 — Official Journal, Feb. 1920, 3). This appeal for international law
as the rule in international relations was finally achieved with the 1945 Charter of the United

Nations and the International Court of Justice which superseded the League of Nations at the end

of WWIL
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As stipulated in Article I of the 1945 UN Charter, the United Nations was established “to
maintain international peace and security...develop friendly relations among nations....to
achieve international cooperation in solving international problems....and to be a center for
harmonizing the actions of nations in the attainment of these common ends....” (UN Charter
1945, Art. 1, p.2-3). Chapter XIV of the 1945 UN Charter established the International Court of
Justice described in Article 92 as “the judicial organ of the United Nations” (ibid., 37). As
designed, “It shall function in accordance with the annexed Statute, which is based upon the
Statute of the Permanent Court of International Justice and forms an integral part of the present
Charter....” (ibid., 37). All members of the United Nations are ipso facto under the jurisdiction of
this international court. Under the auspices of the United Nations, the postwar global order was
premised on international law, especially with regards to the key global commons domains that
implicate international relations post-WWII. These international policy domains includes the
high seas, Antarctica, aerospace, and outer space.

Having been grounded in international law, the UN set out to establish global institutions
that would ensure that the international relations of international spaces are based on the
principles of general (public) international law. Consequently, the international space of the high
seas was brought under the jurisdiction of the 1958 UN Convention on the Law of the Seas and
its modified versions; the Antarctic region was put under the 1959 Treaty of Antarctica, and,
when rocket technology opened the outer space domain, the 1967 Outer Space Treaty was
enacted to govern the outer space domain. Currently in the 21 century, innovative robotic and
Artificial Intelligence technologies have opened up the domain of outer space mineral resources
and possibilities of space mining operations loom larger than ever. As in other international

spaces like the high seas and Antarctica, space law also draw from past theorists to resolve the
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normative controversy of the scope of national sovereign territorial extensions to international
spaces.
International Space Law

International space law has been defined by experts as “a branch of general (public)
international law, a subset of rules, rights, and obligations of states within [international law]
specifically related to outer space and activities in or with respect to that realm” (Von der Dunk
2019, 29). The consequence of international space law being a branch of general (public)
international law is that the fundamental rules of international law, particularly those included in
the U. N. Charter, are applicable to activities in outer space (Tronchetti 2013, 3). Public
international law is defined in accordance with the 1945 Statute of the International Court of
Justice, which is annexed to the 1945 UN Charter, and forms an integral part of it (UN Charter
1945 (UN Charter 1945, Introduction). The United Nations can act on a wide variety of issues
due to its unique international character and the powers vested in its 1945 Charter, which is
considered an international treaty (ibid.).

As such, the UN Charter is an instrument of international law, and UN Member States are
bound by it. The UN Charter codifies the major principles of international relations, from
sovereign equality of States to the prohibition of the use of force in international relations (ibid.).
Thus, public (general) international law consists of a first level treaties and customary
international law; and at a secondary level general principles of law; the writings of the most
authoritative experts; regulations from reputable international organizations; and non-binding
norms or “soft law” (Von der Dunk 2019, 30). States jointly draft and enact public international
law, especially treaties, and are bound by them under the 1969 Vienna Convention on the Law of

Treaties (ibid.).
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This chapter evaluates the relevant portions of the 1967 Outer Space Treaty that most
experts believe have interpretive bearings on contemporary space minerals mining law and
policy. As discussed in the preceding chapter, the context for the 1967 OST was the Cold War era
launch of the artificial satellite. Sputnik 1, by Russia in 1957 (Kopal 1967/2008). Arguably, the
brevity and general nature of the 1967 OST (compared to similar global commons instruments
such as the UNCLOS and the Antarctic Treaty) could be linked to the urgency of the security
need at the time. Therefore, a key characteristic of the 1967 OST is the lack of comprehensive
treatment of most of the policy domains identified at the time or complete silence on other
known but unaddressed domains — such as potentials for space minerals and their extractions.

According to the IISL-American Branch (2016/2022), one of the basic characteristics of
the Outer Space Treaty is the relatively general wording of its ‘principles’ — in many cases broad
enough to cover even activities with today’s or tomorrow’s space technology, in other cases
falling short of this adequate coverage of the future. So, while the treaty covers space activities,
it is not exhaustive in its treatment” (Introduction, 5). With regards to space minerals — which
received the “silent” treatment in the treaty — contemporary experts draw meanings from Articles
L IL, IIL, V, VI, VII, VIII, and IX of the 1967 OST, as well as the relevant portions of the 1979
Moon Agreement. Some leading interpretations, theoretical perspectives, and topical issues
related to the space mining policy are surveyed below.

The 1945 UN Charter

Among the four purposes of the United Nations in the 1945 Charter of the UN, Chapter
I.1., signaled a strong commitment to the idea of terra/res communis omnium designation of
common spaces in international law and international relations: “To maintain international peace

and security, and to that end: to take effective collective measures for the prevention and removal
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of threats to the peace, and for the suppression of acts of aggression or other breaches of the
peace, and to bring about by peaceful means, and in conformity with the principles of justice and
international law, adjustment or settlement of international disputes or situations which might
lead to a breach of the peace (Charter of the United Nations 1945, Chapter 1.1). It further
reinforces that the post-WWII world order was committed to principles of cooperation geared
towards active “suppression of acts of aggression or other breaches of the peace” (ibid.). Article
IIT of the 1967 OST integrated the 1945 UN Charter and general international law as part of the
intricate web in interpreting and applying modern space law and policy.

The new world order was meant to construct a new spatial order to govern the entirety of
the globe. Borders became entrenched by linking sovereignty to territory. The entrenchment of
territorial borders became a mechanism through which the great powers sought to contain the
imperial impulses that had repeatedly led to war (Blount and Robinson 2016, 169). Thus, under
the 1945 UN Charter states are barred from extending sovereignty to international spaces or
Global Commons spheres to avoid rivalrous interstate territorial claims and wars. Between 1958
and 1982 the United Nations General Assembly held conferences aimed at designing a
universally acceptable legal framework for the peaceful uses of international spaces such as the
high seas, deep seabed and ocean floors, aerospace, Antarctica, and outer space.

UNCLOS 1958

Simultaneously, the UN General Assembly developed the law of the high seas in the 1958
Convention on the Law of the Seas (UNCLOS 1958/2008, 1). In its Preamble, the UNCLOS
aimed to “...to settle, in a spirit of mutual understanding and cooperation, all issues relating to
the law of the sea and...to the maintenance of peace, justice and progress for all peoples of the

world” (UNCLOS 1958/2008, 21). Incorporating principles of international cooperation modeled
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after Hugo Grotius’ (1609) Mare Liberum as enshrined in general international law, the
UNCLOS specified the legal status of the territorial sea, the air space over the territorial sea and
of its bed and subsoil (UNCLOS 1958/2008, Articles 2-16, 23-26).

A key figure at subsequent modifications of UNCLOS, which focused on the legal status
of deep seabed in the early deliberations, was Ambassador Arvid Pardo of Malta. Pardo (1967, 1-
14). He made a persuasive argument for the adoption of Hugo Grotius’ (1609) res communis or
global commons concept of the high seas for the seabed and ocean floor. The proposed regime
designated the seabed and ocean floors as the sphere of international activity which belonged in
common to all states for freedom of navigation and scientific activities, and not subject to
exclusive sovereign territorial appropriation (Pardo/UN Gen. Assembly 1967, 22" Session, First
Committee, 1515 Meeting, Official Records, Agenda Item 92, 1-14).

Specifically, Pardo (1967, 1) warned against the “incalculable dangers for mankind as a
whole were the seabed and ocean floor beyond present national jurisdiction to be progressively
and competitively appropriated, exploited and used for military purposes by those who possess
the required technology....” (1). Pardo (1967, 1-2) reasoned that it would be wise to establish
some form of international jurisdiction and control over the seabed and the ocean floor
underlying the seas beyond the limits of present national jurisdiction. A subsequent modification
to the UNCLOS in 1982/2004 established a seabed regime that distinguished rights to natural
resources such as fish, from international commons that are not subject to sovereign
appropriations.

The 1959 Treaty of Antarctica
Similar to the high seas, and outer space, experts debated whether the non-sovereign

Antarctica region should be designated as res extra commercium (things subject to exclusive
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commercial appropriation), res communis ( and area or territory not subject to any title of any
state), or res communis omnium (things common to all mankind and free to common use of all
under the regulation of public international law (Lachs 2010, 41-46). Each of these designations
carry with it unique rights and obligations that enables states to set special national legal
frameworks that will balance the interests of states against the international goal of security,
peace, and cooperation (Von der Dunk 2020, 1-27). The bar against exclusive sovereign
territorial claims in Antarctica has been considered for outer space by some experts.
UN General Assembly Resolution 1721 (XVI), 1961

This resolution was titled “International Co-operation in the Peaceful Uses of Outer
Space” (UNOOSA 1961, Res. 1721 (XVI)). Section A of the resolution recognized “...the
common interest of mankind in furthering the peaceful uses of outer space and the urgent need to
strengthen international cooperation in this important field” (UN General Assembly Resolution
1721 (XVI), 1961, Sec. A). The clause “common interest of mankind” would become “the
province of mankind” found in Article 1, 1967 OST (Dembling and Arons 1966/67).
Accordingly, the community of states believed “that the exploration and use of outer space
should be only for the betterment of mankind and to the benefit of States irrespective of the stage
of their economic or scientific development...” (UN Gen. Assembly Res. 1721 (XVI), A., 6). It
commended States to the guidance of general international law and the 1945 UN Charter
principles in A.1(a) (ibid.). Under A.1(b) the resolution stipulated: “Outer space and celestial
bodies are free for exploration and use by all States in conformity with international law and are
not subject to national appropriation....” (ibid.). This was enshrined later in Article I, 1967.

UN General Assembly Resolution 1802 (XVII), 1962

Resolution 1802 (XVII) focused primarily on international co-operation in space pursuant

to Article I, 1945 UN Charter which mandated the UN to enshrine less-rivalrous principles in the
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post-1945 global spatial order (Lachs 2010, 14-16). This resolution tacitly reinforced and
incorporated the terra/res communis vision of space and celestial bodies as spheres of interstate
activities subject to UN international regime and jurisdiction, governed by the principles of
international cooperation advanced by the preceding Resolution 1721 (XVI) of 1961.
Particularly, Section 1.2 of the resolution called on UN member states to “co-operate in the
further development of law for outer space” (UN General Assembly 1192™ Plenary Meeting
1962, 5).
UN General Assembly Resolution 1962 (XVIII), 1963

Resolution 1962 (XVIII) of 1963, in addition to highlighting the aforementioned
international cooperation principles of the 1967 OST, gave prominence to the fundamental
understanding of the outer space realm as an international space or global commons - in the first
four principles that were adopted in 1963.1t required that the “exploration and use of outer space”
by spacefaring States “shall be carried on for the benefit and in the interests of all mankind”
(UNGA Res. 1962 (XVIII), 15). These terms clearly reflect the designation of the space sphere
and celestial bodies as a Global Commons not subject to exclusive national territorial
acquisitions (Von der Dunk 2017; Lachs 2010).
The COPUOS Legal Sub-Committee Report 1966 — Fifth Session

Between July 12 to August 4, and September 12-16, 1966, the Legal Sub-Committee of
the United Nations Committee on the Peaceful Uses of Outer Space (COPUOS) held its fifth
session under the chairmanship of Judge Manfred Lachs of Poland (UN COPUOS 1966, 1). The
Legal Sub-Committee reviewed and debated draft treaty proposals and draft articles submitted by
the U.S., the Soviet Union, their various allies, legal scholars, and various non-state interest

groups and organizations (ibid., 1-10). Following rigorous discussions, debates, and reviews of
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the various draft treaty proposals, the Working Group of the Legal Sub-Committee finally
approved a final draft of the articles. It was approved by the United Nations General Assembly in
1967 as “Treaty on Principles Governing the Activities of States in the Exploration and Use of
Outer Space, the Moon and Other Celestial Bodies” or the 1967 Outer Space Treaty (UN
COPUOS 1966, 12-16). The text of the treaty was published in Chinese, French, Russian,
English, and Spanish (ibid., 16). It was grounded on preceding codifications of the principles of
international cooperation in previous UN Resolutions such as the ones discussed above.

Lachs (2010), Dembling and Arons (1966/67) noted that the two streams of theoretical
arguments that dominated the outer space treaty discussions were the Mare Liberum (envisioned
outer space as ferra communis or res communis omnium) and the Mare Clausum line of legal
philosophies that viewed outer space generally as “res nullius.” However, there were also experts
who envisioned outer space as res extra commercium or things not subject to ownership,
commerce, or trade — i.e., outside of commercial intercourse (Gangale 2016). In the literature of
the field examined in this study, the predominant views at the international level are the notions
of outer space as Global Commons — a terra communis omnium / res communis omnium. The res
nullius theorists are located primarily at the national space policy levels where they contend for
the right of unilateral space minerals extractions — and sometimes imperial colonization of outer
space. This research study adopted the prevailing notion of res communis omnium designation
for the space realm.

Fundamental Principles of International Space Law

Space law is the body of law governing space-related activities (UNOOSA 2023, 1).
Space law resembles general (public) international law in that it comprises a variety of
international agreements, treaties, conventions, and United Nations General Assembly

resolutions as well as rules and regulations of international organizations that articulates
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international space policy (ibid.). Most experts agree that “space law” at the international level
refers to the rules, principles and standards of international law that are enshrined in the five
international treaties and sets of principles governing outer space that have been developed under
the auspices of the United Nations (ANGELS 2023; Tronchetti 2013, viii). The core substance of
international space law is the UN space treaties, and the 1967 Outer Space Treaty is the
foundation of space law because it represents the most fundamental and all-encompassing of the
space treaties (Von der Dunk 2019, 49).

The five space-specific treaties include the 1967 Outer Space Treaty (113 ratifications, 23
signatures — Croatia’s accession on March 13, 2023), 1968 Rescue and Return Agreement (99
ratifications, 23 signatures), 1972 Liability Convention (98 ratifications, 19 signatures), 1975
Registration Convention (72 ratifications, 3 signatures — Paraguay accession January 19, 2023;
Romania on February 10, 2023), and the 1979 Moon Agreement (17 ratifications, 4 signatures —
Saudi Arabia withdrawal on January 5, 2023, effective January 2024) (UNOOSA 2022/2023,
Status of International Agreements relating to Activities in Outer Space, 1, 10). In addition, at the
national level, many states have national legislation governing space-related activities and these
are mostly closely tailored to the international instruments (UNOOSA 2023, 1). Von der Dunk
(2019) envisions international space law as "...a branch of general (public) international law, a
subset of rules, rights[,] and obligations of states within the latter specifically related to outer
space and activities in or with respect to that realm" (2019, 29). Thus, the international and
national space laws define the multilevel space policies on the various aspects of space activities.

The scope of space policy extends to Earth-centered space activities as well as space-
centric activities such as, “the preservation of the space and Earth environment, liability for

damages caused by space objects, the settlement of [space-related] disputes, the rescue of
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astronauts, the sharing of information about potential dangers in outer space, the use of space-
related technologies, and international cooperation....” (UNOOSA 2023, 1). An array of
fundamental principles guide the conduct of space activities as provided in Articles I and II, 1967
OST, including the notion that the freedom of exploration and use of outer space by all states
without discrimination is the “province of mankind,” and the principle of non-appropriation of
the outer space sphere and celestial bodies (ibid.). These basic frameworks of international space
law are summarized under the following principles articulated within the 1967 OST:
e The exploration and use of outer space shall be carried out for the benefit and in the
interests of all countries and shall be the province of all mankind.
e Outer space shall be free for exploration and use by all States.
o Outer space is not subject to national appropriation by claim of sovereignty, by means
of use or occupation, or by any other means.
o States shall not place nuclear weapons or other weapons of mass destruction in orbit
or on celestial bodies or station them in outer space in any other manner.
e The Moon and other celestial bodies shall be used exclusively for peaceful purposes.
e Astronauts shall be regarded as the envoys of mankind.
o States shall be responsible for national space activities whether carried out by
governmental or non-governmental entities.
o States shall be liable for damage caused by their space objects; and
o States shall avoid harmful contamination of space and celestial bodies.
(UNOOSA 2023,
https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/introouterspacetreaty.html)
Most of these core principles embedded in the 1967 OST are usually invoked by
international space law and policy experts in current legal analysis of the embryonic space
minerals mining policy domain, especially contemporary issues raised by the national space
mining instruments of certain states. The most relevant provisions frequently employed by
scholars in these space mining policy debates are Articles I, II, II1, VI, VII, VIII, IX, and XII of
the 1967 OST. In addition, some scholars extend the interpretive nexus to some related principles

or reinforcements lodged within the Preamble, Articles 1, 2, 3, and 11 of the 1979 Moon

Agreement.
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Significantly, Tronchetti (2013) highlights that even though international space policy is
construed by a central body of laws, namely the five U. N. space treaties, “space law does not
exist as a single, coherent, and comprehensive body of legal principles and rules governing
human activities in outer space. Rather it can be seen as a ‘box’ containing many different types
of norms to deal with the practical problems connected with the exploration and use of outer
space. Consequently, regulation of space activities is achieved through amalgamation and
application of all possible rules” (ix). Likewise, interpretive approaches and philosophies differ
among the experts, and requires some form of amalgamation, especially in the context of
contemporary comparative interpretations of emerging national space mining laws.
Delimitation of Airspace and Outer Space.

Since its inception in 1957, the Committee on the Peaceful Uses of Outer Space
(COPUOS), has left open on its agenda questions of the legal delimitation of the upper limit of
airspace and the lower limit of outer space (Tronchetti 2013). The 1967 OST does not explicitly
define the inner and outer limits of “outer space” as a policy domain so there is no ironclad
consensus on the legal definition of the upper limit of airspace and the lower limit of outer space
(Von der Dunk 2017). According to Tronchetti (2013), “....international space law does not
include a definition of ““outer space,” nor gives a precise indication of where outer space begins.
Scholars and diplomats have been unable to reach an agreement on these two points since the
beginning of the Space Age. Nevertheless, many argue that the lower border of outer space
should be set at an altitude of 100 km above sea level (62.5 miles)....” (viii). This altitude is also
preferred by the international community, including the Federation Aeronautique Internationale

(FAT) (NASA 2021).
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However, as NASA (2021) explains, “For purposes of spaceflight some would say at the
Karman line, currently defined as an altitude of 100 kilometers (60 miles). Others might place a
line 80 kilometers (50 miles) above Earth's mean sea level. But there is no sharp physical
boundary that marks the end of atmosphere and the beginning of space...” (NASA 2021. “The
Edge of Space.” 1). Yet some current views suggest the exosphere -i.e., the very edge of Planet
Earth’s atmosphere, 6000 miles (10,000 km) above Earth’s surface (NASA 2022, The
Atmosphere, 1). The Karman Line has been adopted by most spacefaring states as the beginning
of outer space.

Thus, “it is considered clear that international space law applies to objects in orbit and
beyond...to things that may be described as ‘space objects’ including rockets from at least the
moment of ‘intentional ignition,’ it applies to astronauts, and it applies to any conduct that may
be described as a ‘national activity in outer space.”” (ANGELS / Spacelaws.com 2023, 1). The
current trend of such “national activities” involves the emerging 21 century technology-driven
endeavors of private and state space actors to harvest and sell valuable asteroid and space natural
resources that range from water ice in the Moon and Mars, to minerals such as iron, nickel, and
platinum (Von der Dunk 2017; Erik Kulu 2020/2021). According to Von der Dunk (2017; 2019),
these plans raise legal questions on “their compatibility with international space law...” (Von der
Dunk 2017, 84; 2019, 29-30). In other words, the emerging national space mining laws must be
evaluated for consistency with international space law to establish whether such laws have a
solid basis in international law.

Article I, 1967 OST
The 1967 Outer Space Treaty provides in Article I that: “Outer space, including the Moon

and other celestial bodies, shall be free for exploration and use by all States without
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discrimination of any kind, on a basis of equality and in accordance with international law, and
there shall be free access to all areas of celestial bodies.” (UNOOSA 1967, Art. I). All space law
and policy authorities agree on this cardinal principle — that all States are free to use and explore
outer space. Most space policy experts interpret this provision to mean that no limitations can be
presumed - every State can develop and use rocket technology and satellite technology,
regardless of the possibility that the rockets could conceivably be used as missiles and the
satellites used for spying (Gorove 1958/59; Von der Dunk 2016). Particularly, this stipulated
freedom to use and explore outer space in Article I, must be consistent with international law,
including the 1945 Charter of the United Nations, which prohibits the threat or use of force
against other States in Article 2(4) (UN Charter 1945, Art. 2.4). Article III (below) explicitly
reinforces the authority of international law.
Article I, 1967 OST: The “Benefit and in the interests” Clause

Article I, 1967 OST provides: “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 ...” (UNOOSA
1967, Art. 1). The exploration and use of outer space is to be for the benefit and in the interests of
all countries (not “benefit of mankind” as often misquoted in the literature). Notably, Article I,
says nothing about the often-used phrase, “benefit of mankind” even though most authorities
consulted in this research study assign this phrase to Article I. Arguably, “for the benefit and in
the interest of all countries” (emphasis on independent territorial sovereignties or places) is
inherently different from the nebulous “benefit of mankind” (emphasis on the male specie of the
human race; though also connoting “humanity”) often imposed on Article I, 1967 OST by

interpreters. For instance, in Routledge Handbook of Space Law Jakhu and Dempsey (2017, 30)
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asserted that: “Mankind”, which is named in the first paragraph of Article I of the Outer Space
Treaty is, however, not a subject of international law” (30). But “Mankind” is not “named” in
Article I at all. As evidenced by the relevant text of Article I above, the focus of the drafters at
the inception of the 1967 OST was on geopolitical entities that constituted the United Nations —
1.e., countries — not “mankind” as later introduced into the reading and interpretations of Article
I, 1967 OST.

The question is whether interpretations based on this seemingly inadvertent or “harmless”
replacement of “all countries” with “mankind” should be adjudged inconsistent with Article 31,
(especially 31.1) of the 1969 Vienna Convention on the Law of Treaties (VCLT) which provides
that, “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.” (VCLT
1969, Art. 31.1, p.12). In addition, questions arise as to how the choice of terms may impact
meanings relative to the implementation and actualization of Title IV, U.S. 2015 Space Act.
Perhaps this particular alteration of the exact word used in this Article I clause ought to be
explored by future researchers since it raises questions of whether states as political entities, or
individual human beings as members of a specie, was originally intended for free exploration
and use of outer space, celestial bodies, including the Moon.

Von der Dunk (2017, 86-87) articulated other sets of questions that may be implicated,
such as “...how the benefit of mankind would have to be interpreted in the context of possible
mining operations. Should everyone share in the proceeds? Should the mined resources be made
available on the world market? Or does it merely mean that no other state should suffer harm
from whatever mining activities would take place?” (86-87). And there is more. Assuming “the

benefit and interests of all countries” ambiguity still surrounds the extent to which a space
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mining activity of a State or its legal entities, for example, must “be for the benefit and in the
interests of all countries,” as opposed to the benefit only of the State involved in the activity or
its licensed legal entities. Space law theorists are still debating the actual meaning and
applicability of this provision.

Some, such as Tronchetti (2019, 769-812) reason that only a global organization
established under an internal regime, as stipulated in Article 11 and 18 of the 1979 Moon
Agreement, can execute an equitable appropriation that inures “for the benefit and in the interests
of all countries.” This is based on a strict interpretation that the non-appropriation principle of
Article 11, 1967 OST constitutes an absolute bar against all forms of resources appropriation from
any parts of outer space by individual states and non-state actors (ibid.). Other experts such as
Von der Dunk (2017, 85-86) and Blount and Robinson (2016) reject the very assumption of an
absolute bar against space mining in Article II, 1967, and instead severally hold that this
provision reinforces the freedom granted to all states to explore and use outer space for their
benefit and interests — subject to zero tolerance for imperial impulses of territorial grab under any
guise. Arguably, Tronchetti’s (2019) “absolute bar” notion would hurt the implementation and
actualization of the policy goals of the evolving national level space mining laws; while the
“better” interpretations of Von der Dunk (2017) and Blount and Robinson (2016) would
harmonize and advance both national space mining laws and Articles I and II, 1967 OST.

Article I, 1967 OST: The “Province of Mankind” Clause

Article I, 1967 OST stipulates that: “The exploration and use of outer space, including the
Moon and other celestial bodies, ... shall be the province of all mankind...” (UNOOSA 1967,
Art. I). Clearly, what this clause conveys grammatically is that the activities of “exploration and

use” of outer space is “the province of mankind” - not outer space itself. This element is one of
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the most discussed in the literature, especially relative to current debates over national space
mining laws. Most authorities interpret this clause to mean that Article I provides to States the
rights of equal, non-discriminatory, freedom of “exploration and use” of the space sphere,
celestial bodies, including the Moon. However, this right is subject to all other conditions and
requirements of international space law and international law (Von der Dunk 2017; Blount and
Robinson 2016).

In addition, “use” in this clause has been generally accepted to encompass activities such
as space mining (ibid.). But question of original intent of the drafters would arise here - whether
at the inception of the 1967 OST the drafters specifically contemplated “space minerals” at the
deliberations of Article I in particular. Regardless, commentators have pointed out that the
“province of mankind” (that is freedom of “exploration and use” of space) is unrelated to the
unique concept of “Common Heritage of Mankind” used specifically by the 1979 Moon
Agreement in Article 11 to designate outer space and its natural resources, including celestial
bodies, plus the Moon (Von der Dunk 2017). Hence the two concepts should not be confused
with each other.

Article IT — “Non-Appropriation” Clause

Article II of the Outer Space Treaty provides: “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” (UNOOSA 1967, Art. II). A key provision of
Article II, 1967 OST that has generated robust debates in the literature is that there shall be no
sovereign territorial appropriation of any part of outer space by States or non-States. Article 11,
1967 OST is part of the rudimentary or general international policy framework of outer space
that uses general language without specific comprehensive articulation of a particular space

domain policy details (Blount and Robinson 2016). On its face, Article II simply states that no
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nation-state can claim the outer sphere, the physical body of the Moon and other celestial bodies
for itself — in a territorial or imperial sense. This has been interpreted by some experts such as
Tronchetti (2017; 2019, 769-813) to mean a complete bar against any assertions of sovereign
territorial rights over any parts of space and celestial bodies or unilateral extractions of space
resources by any State, commercial entity, or private persons. However, whether Tronchetti’s
(2019) strict “non-appropriation” bar correctly applies to space resources once they have been
extracted from a celestial body remains uncertain and a subject of ongoing scholarly debates in
this field.

Other experts such as Von der Dunk (2017) reason that “Article II provides that national
appropriation of celestial bodies, whether by sovereignty or by other means, is prohibited" (85).
In this view, Article 11, 1967 OST “has generally been perceived to establish outer space as a
"global commons," an area not subject to any individual state's legal authority and jurisdiction
yet free for all states to access, as long as they are in compliance with any other applicable rules
of international law" (ibid. 86). The Article II clause is the most fundamental assertion of outer
space as a realm beyond national territorial jurisdiction (Von der Dunk 2019, 56-57). Thus
Article II prohibits “any colonization in the legal sense of the word-that is, exercising territorial
sovereignty over a piece of land as if it were an outlying part of the motherland and exercising
complete and exclusive jurisdiction over it” (86). The consequence is that no state may extend
the scope of its territorial jurisdiction to outer space and/or celestial bodies, including to minerals
and archeological treasures to be found in the space realm (Von der Dunk 2019, 56).

However, states can still exercise some jurisdiction in outer space by exercising national
sovereign territorial jurisdiction over unmanned space activities usually controlled from their

territories (ibid., 56). In addition, under the responsibility to license and continually supervise
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space actors in Article VI, states are required to exercise personal jurisdiction over manned space
activities by their legal entities (ibid.). Likewise, the concept of liability of states in Article VIII
constitutes a confirmation of the character of outer space as non-sovereign “global commons” —
a res communis (ibid., 55). Further, states can exercise “quasi” territorial jurisdiction over space
objects registered with them and personnel on board those objects.

Relative to space mining, this view raises questions of who has Article VI licensing
authority and under what sets of criteria (ibid.). Von der Dunk (2017, 91) highlights the lack of
“any helpful specific reference to space mining” in Article II but notes that this is offset by the
fact that even though the terms “commercial exploitation” is absent in the 1967 OST, “most
experts would agree that the reference to the freedom of use in Article I would include
commercial exploitation” (85). Moreover, “Use’ has generally come to be acknowledged as
including commercial use and exploitation (Dembling and Arons 1967, 429-432). From the early
1960s onwards for instance outer space was used by commercial satellite communication
operators....” (Von der Dunk 2015, 4). Individual territorial jurisdiction or unfettered unilateral
usage of space is further constrained by references to international law, international cooperation,
and the interests of all countries in Articles I and III.

Article II, 1967 OST prohibits the conception of space as a res nullius or a terra nullius
(Hertzfeld et al 2015). This preventative step was taken to prevent a “colonial” land rush on
celestial bodies (Cheng 1997, 229), and a tragedy of the global commons — such as abuse,
overuse, waste, and pollutions (Von der Dunk 2019, 55). Although controversial and subject to
interpretation by nations, res nullius does not address the use of resources on celestial bodies
(Hertzfeld et al 2015). Since exploring and using space is specifically encouraged in the treaties,

the extraction and use of minerals and other resources on or in celestial bodies implies that they
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may be taken or owned by a nation in the course of their use of space, even though the actual
celestial body is not under the sovereignty of any nation (Hertzfeld et al. 2015, 6-7; Von der
Dunk 2019, 55-60).

In a related interpretation, Blount, and Robinson (2016) assert that, “Article II of the
Outer Space Treaty is fraught with ambiguity. It not only fails “to anticipate all the realities of
our current world,” but also seems to purposely use language that allows for multiple conflicting
interpretations that are not always reconcilable. Even when confronted with a “plain language”
reading using the purpose and scope of the treaty, Article II still defies a universally accepted
definition....” (163). This view proceeds to highlight some ideological patterns of interpreting
Article II, even though the text itself is designed to “exclude imperial logics from extending into
space, while avoiding ideological differences” (164). Blount and Robinson (2016) identify three
key ambiguous issues that revolves around Article II, 1967 OST.

These include the concept of “use and occupation,” the issue of private actors, and the
issue of resource extraction as a type of appropriation (ibid.). They proposed that “use and
exploration” of space should be construed in favor of space mining; while private space mining
actors must be viewed as justified under the licensing and continuing supervision of Article VI in
which states can exercise personal jurisdiction over legal entities engaging in space activities
from the sovereign territory of a state (ibid.). And, with regards to resources extraction, Blount,
and Robinson (2016) theorize that the lawful extraction of space or asteroid minerals does not
equate to territorial appropriation in contravention of the “non-appropriation” principle of Article

II.
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A Synthesis of Article 11, 1967: Global Commons, terra / res communis omnium

First, regarding the ambiguity based on “use and appropriation,” Article II of the Quter
Space Treaty provides 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” (UNOOSA 1967 OST Art. II). According to Blount and Robinson (2016),
when read in conjunction with Article I, this provision in Article II “establishes a regime of res
communis in outer space. In short, the Treaty regime allows for the free use and exploration of
outer space and prohibits any claims of sovereignty as a mechanism for establishing the first
right. Specifically, Article II implements a ban on appropriating space through use or
occupation.” (164). Occupation and use are synonymous with sovereign territorial assertions,
especially in colonial times, and while the imperial land grab is barred under Article II, “use” of
outer space is permissible under Article I (Von der Dunk 2002).

This conforms with Von der Dunk’s (2020) interpretation that Articles I and II, 1967 OST
basically apply a terra communis approach, if not explicitly, then at least as the most appropriate
interpretation of Art. [ and I1 1967 OST. Some other authorities such as Jakhu and Dempsey
(2017) generally perceive these provisions as establishing outer space as a "global commons."
Most authorities agree that this designation means that outer space remains an area not subject to
any individual state's legal authority and unilateral national jurisdiction yet free for all states to
access, as long as they are following any other applicable rules and obligations of international
law (Hertzfeld et al 2015; Von der Dunk 2019).

Apparently, authorities vary on the exact terms used by each for the outer space sphere,
such as “global commons” (Von der Dunk 2019, 55), “terra communis omnium” ( Tronchetti

2013 /2019), or “res communis omnium” (Hertzfeld et al 2015; Von der Dunk 2019, 55). In light
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of the rights and obligations enshrined in Article I, 1967 OST and related articles, the phrase
“province of mankind” demonstrates that the activity of exploring and using outer space is a
right held by all, and that no State can lawfully deny another State’s freedom to access and use
space (Hertzfeld et al 2015; Von der Dunk 2019). The most closely related legal term for this
freedom to conduct activity, as a right held by all, is that outer space is a res communis (Hertzfeld
etal 2015, 7; Von der Dunk 2019, 55). The nuance is that a “res” is a thing, while Articles I and
I1, 1967 OST are concerned with a right to explore and use outer space.

As noted previously above, the phrase “res communis” or “res communis omnium” does
not appear in the 1967 OST, or in any other treaty related to outer space (ibid.). The Latin terms
res communis, or res communis omnium, relates to a thing held by all (Hertzfeld et al 2015).
However, in general (public) international law, there is no res communis omnium or thing which
is under the joint sovereignty of all subjects of international law (ibid.). In light of “province of
all mankind” being the freedom to explore and use outer space under the auspices of the 1967
OST and international law, res communis omnium might be the more applicable Latin term. This
is because res communis omnium explicitly suggests that the “use and exploration” of outer
space, specifically the activity of human or robotic presence in space, is the res communis
omnium (Hertzfeld et al 2015, 7). Thus, without prejudice to the foregoing terms preferred by
other authorities to designate the outer space realm, this research study determined that res
communis or res communis omnium is the most appropriate term among the dueling typological
terms employed by space law experts to describe international spaces such as the outer space
realm.

With regards to use and occupation in Article I, 1967 OST, Blount, and Robinson (2016)

explain that “this language was chosen to differentiate outer space from terrestrial territories that
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can be subject to claims of national appropriation. In fact, use and occupation are not necessarily
unlawful as a result of Article II...” (164). And Von der Dunk (2017; 2019) likewise explained
that it is conceivable that during the “exploration and use” of outer space, temporary occupations
may occur that will never rise to the level of “national appropriation” under Article II. In this
view, occupation is exclusive occupation if it: (1) is without any reasonable time limit; and (2)
does not in any other way purport to establish territorial sovereignty of a particular state over the
area (ibid.). The rationale is that if you would not allow someone to ‘exclusively occupy’ a
particular location on celestial bodies, the 1967 OST rules allowing for the establishment of
facilities etc. on celestial bodies would not mean much (Von der Dunk 2023)According to Blount
and Robinson (2016), the drafters intended the use of outer space and possibility of occupation of
space in terms of temporary inhabitation (ibid., 164). This is because Article I provide States
with a baseline freedom of “exploration and use” of the space sphere and celestial bodies (Von
der Dunk 2020).

While Article XII provides rights of reciprocal access to “stations, installations,
equipment, and space vehicles on the Moon and other celestial bodies” (UNOOSA 1967 OST,
Art. XII). Hence, the 1967 OST specifically differentiated mere temporary “occupation”
associated with the permitted “exploration and use,” from sovereign territorial claims associated
with permanent colonial intentions. Yet, these lines of “occupation” may become blurred
especially given other related provisions such as the “due regard” and freedom from “harmful
interference” of Article IX. Under this provision, States are to consider one another’s needs and
concerns resulting from an ongoing exploration or use of space. However, given that these
activities are yet to occur in the future, the question of potential temporary occupations in space

is currently unresolved.
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Von der Dunk (2017) underscored that “Article II’s prohibition is a very specific one—it
is a prohibition on sovereign appropriation that historically resulted from such use and
occupation” (95). Both Von der Dunk (2017) and, Blount and Robinson (2016) agree that Article
II’s bar against sovereignty in space “decreased incentives for States to engage in a tension heavy
extraterritorial land grab yet left the door open for innovation through a cooperative structure...”
(Von der Dunk 2017). This leads to nuances as Articles I and II cannot be interpreted in isolation
from related principles in Article III, VI, V11, VII, and the cooperation, mutual assistance, and
“due regard” clauses of Article IX. A key point noted by these experts here is that states can
exercise sovereignty in some ways such as national personal jurisdiction over their legal entities
engaged in space activities through the licensing and continuing supervision required under
Article VI, as well as “quasi-jurisdiction” over registered objects and instruments extended to
outer space through a states’ sovereign territory. Other core issues related to Article II in
comparative evaluation with a contemporary national space mining law, are discussed in the
synthesis portion of Chapter Five.

Article II1

The core principle of Article III is that all relevant international law applies to outer
space, not just the space-specific treaties (Von der Dunk 2019). Article III provides that: “States
Parties to the Treaty shall carry on activities in the exploration and use of outer space, including
the Moon and other celestial bodies, in accordance with international law, including the Charter
of the United Nations, in the interest of maintaining international peace and security and
promoting international cooperation and understanding” (UNOOSA 1967, Art. III). Generally,
given that space law is a subset of general (public) international law, this has been understood as

conveying that outer space is subject to the application of a broad range of the body of
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international law, including the 1945 Charter of the United Nations (Tronchetti 2013; Von der
Dunk 2017 /2019; Blount and Robinson 2016). Thus, interpretations of the principles of Articles
I and I1, 1967 OST must take into consideration not only other related Articles of the 1967 OST,
but the full range of applicable international law provisions.
Article V

The main principle of Article V specifies that States have some obligations of rescue and
return of astronauts and space objects. Article V, 1967 OST, was expanded by the 1968 Rescue
and Return Agreement 1968 (which also expanded Article VIII) and both dwell on the obligation
of rescue and return of astronauts. The 1968 Rescue and Return Agreement encompasses a
positive or complementary obligation to rescue astronauts, even outside a state’s jurisdiction, if
the State is able to do so and return them to the ‘launching authority’ (UNOOSA 1968, Articles 1
— 10; Von der Dunk 2020, 25-27). In addition, there is an obligation to recover and return space
objects that has fallen within a state’s jurisdiction. But in areas beyond the State’s jurisdiction,
the obligation only arises if the space object is passively ‘found’ in such areas (UNOOSA 1968,
Articles 1-6). The costs of recovery and return can be claimed from the ‘launching authority’
(Art. 5.5). Some authorities contend that the term ‘launching authority’ in the Rescue and Return
Agreement, as opposed to ‘State of registry’, or ‘launching State’ elsewhere, creates some
confusion and uncertainty about the scope of the phrase. Experts are still discussing the potential
implications of Title IV for Article V and the 1968 Rescue Agreement.
Article VI

Article VI is the basis for national legislation in international space law. A key
proposition of Article VI is that States are responsible for all national activities in outer space,

even activities that are entirely independent, or carried out by non-governmental entities. This
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means that Article VI, 1967 OST establishes a regime of government responsibility for all
“national activity in outer space”, even by non-governmental entities unrelated to the
government whatsoever (Von der Dunk 2002, 463). This responsibility creates a duty on Party
States to ‘authorize and continually supervise’ the space activities of non-governmental entities
(ibid., 463; Blount and Robinson 2016). According to Von der Dunk (2020), pursuant to exercise
of national jurisdiction under Article VI, States can use either personal jurisdiction or nationality-
based jurisdiction over national citizens regardless of where they operate. On the other hand,
states may use territorial jurisdiction over anyone undertaking space activities from within
national territory (ibid.).

Furthermore, the channel of “quasi-territorial sovereignty” over space objects is equally
available to states under Articles VII and IX, 1967 OST. Thus, national jurisdiction is justified as
long as states do not exercise territorial sovereignty over anybody undertaking space activities
from other states’ territories or from within outer space itself (ibid.). Most States implement
Article VI through national legislative licensing regimes (as is the case in Australia), or through
federal agency licensing (as in the U.S. where the Department of Transportation/Federal Aviation
Authority oversees the process). There are nuances of Article VI that are beyond the scope of this
study, such as those related to licensing non-citizens, dual licensing, foreign launches, and
unauthorized / non-licensed operators. However, the intricate connection of Article VI to
interpretations of Articles I and II, has been discussed above.

Under Article VI, States seek to discharge their responsibility, and mitigate their exposure
to liability through licensing, permits and insurance requirements (Von der Dunk 2020, 28-33).
As this survey of the space-minerals related provisions of the 1967 OST demonstrates, with

respect to national space activities, space-specific treaties place a heavy burden of responsibility
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upon states as in Article VI, and exposure to liability per Article VII. Even in situations where a
non-governmental entity is otherwise unconnected with the government (and perhaps operates in
open defiance of the government), the State burdens remain intact. The question then is how
would states discharge the required responsibilities with minimal liabilities and consistent with
international law? The answer is that in general, States seek to discharge their responsibility
under Article VI, and mitigate their exposure to liability under Article VII, by actively
authorizing (or denying) licenses and permits for space activities and by requiring that non-
governmental entities have insurance for their activities that covers the government. (Von der
Dunk 2020, 28-30). It is hoped that this would extend to the emerging space mining policy
domain.
Article VII

Article VII has implications for 21 century space minerals mining (Von der Dunk 2017).
This provision stipulates that a “launching State” is absolutely liable for damage by its space
objects on Earth, but only liable for damage between two space objects in space where the State
is at fault. The 1972 Liability Convention expanded on Article VII, 1967 OST. In Article II, 1972
Liability Convention, the launching State is strictly liable for damage caused by its space objects
on Earth (including to an aircraft in flight) (UNOOSA 1972, Art. IT). However, in space, the
launching State is only liable if the damage is due to its fault or the fault of someone for whom it
is responsible (Articles 11, IV). The 1972 Liability Convention defines the term ‘launching State’
as the State which launches or procures the launch of a space object, or whose territory or facility
is used for the launch of a space object (Article I ¢ i-ii). The Liability Convention covers
circumstances where there are two or more launching States and the manner of making and

settling a claim, including through a multi-national Claims Commission. There has been no
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definitive instance of the application of the Liability Convention, so there is considerable
uncertainty about how it would operate in practice with regards to the emerging policy arena of
space mining. Experts also include Articles VII, VIII, and IX in interpretations of Articles I and
I1, 1967 OST since liability issues are inherent in all forms of mining activities anywhere — given
the complexities, technologies, equipment, and dangerousness of such activities.

Article VIII — Jurisdiction over Space Objects (“Quasi-Territorial” Jurisdiction)

Article VIII has been discussed in full above in relation to Article II, 1967 and possible
“quasi — jurisdiction.” In full, it provides: “A State Party to the Treaty on whose registry an
object launched into outer space is carried shall retain jurisdiction and control over such object,
and over any personnel thereof, while in outer space or on a celestial body. Ownership of objects
launched into outer space, including objects landed or constructed on a celestial body, and of
their component parts, is not affected by their presence in outer space or on a celestial body or by
their return to the Earth. Such objects or component parts found beyond the limits of the State
Party to the Treaty on whose registry they are carried shall be returned to that State Party, which
shall, upon request, furnish identifying data prior to their return” (UNOOSA 1967, Art. VIII,
ARES-21-2222E, p.14). The 1975/76 Registration Convention expanded on Article VIII.
According to UNOOSA (2023) the Registration Convention was considered and negotiated by
the Legal Subcommittee from 1962.

It was adopted by the General Assembly in 1974 (General Assembly resolution 3235
(XXIX)), opened for signature on 14 January 1975 and entered into force on 15 September 1976
(UNOOSA 2023, 1). According to Von der Dunk (2020) the Registration Convention elaborated
Article VIII “which had already fundamentally linked the possibility to exercise jurisdiction on a

quasi-territorial basis to space objects registered by that State, by detailing the key elements of
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such registration” (33). Thus, Article VIII is one of the channels for legitimate extensions of the
authority of States in space.

Article VIII states that a “launching state” in respect of a space object, is responsible for
registering the space object. Thus Article VIII anticipates that States will maintain a national
register of space objects. The 1976 Registration Convention imposes an obligation on ‘launching
States’ to register it in an appropriate national registry (to be established if not already in
existence, and to inform the UN Secretary -General of any establishment of such registry (Art.
II(1). The State of registration shall then provide relevant details of the space object to the UN
Sec. General for inclusion in an international register maintained by UNOOSA. Specific
requirements are articulated in Article IV(i) (UNOOSA 1976, p.17-18). The term ‘launching
State’ is defined as the State which launches or procures the launch of a space object, or whose
territory or facility is used for the launch of a space object — giving rise to the possibility of more
than one ‘launching State’ in respect of a single space object (ibid., Art. I) In Article II, the
1976 Registration Convention anticipates this scenario and provides that ‘launching States’ shall
determine between them, which is to be the State of registry (p.17-18). According to Von der
Dunk (2020), the obligation of registration flows from the status of the 1967 OST as a customary
rule of international law.

According to Bernhard Schmidt-Tedd (2017), “...Registration is divided into a national
and an international level. The State Party establishes a national registry for its space objects, and
those registrations have to be communicated via diplomatic channel to the UN Register of space
objects’ (95). This UN Register is handled by the UN Office for Outer Space Affairs (UNOOSA)
and is an open source of information for space objects worldwide. Registration is linked to the

so-called “launching state” of the relevant space object. As Article II, 1976 Registration
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Convention provides, there might be more than one launching state for the specific launch event,
but only one state actor can register a specific space object. Thus, “The state of registry gains
"jurisdiction and control" over the space object and therefore no double registration is
permissible. Based on the established UN Space Law, registration practice was subject to some
adaptations due to technical developments and legal challenges...” (Schmidt-Tedd 2017, 95).
Thus a form of “quasi territorial jurisdiction” could be exercised by States over space objects or
equipment that would be used in space mining, including robotic space mining equipment. This
is particularly important because of the nature of the outer space activity which predominantly is
carried out by Earth-based humans and legal entities — mostly use of remote-controlled,
unmanned, robotic, or Al-enabled technologies.
Jurisdiction and Control v. Ownership of Space Object

According to Von der Dunk (2020), the two concepts (registration and ownership) are
separate. Under Article VIII, the state of registry of a space retains jurisdiction and control of the
space object — but not necessarily ownership of the space object as a whole. Experts agree that
regardless of the impact of the laws and activities of other states on a space object, control and
jurisdiction over a space object remains with the state of registry at all times (Von der Dunk
2020, 30-36). This means that only the State of registry can take enforcement action involving
the space object. However, Article VIII recognizes that another State might own parts of the
space object or even the whole of the space object, independently of the State of registry (ibid.).
Arguably, a State with proprietary interests, but not the State of registry, would probably protect
its interests by some other means, such as a contract and/or a bilateral treaty. All of these have

implications for space mining.
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Summary of principles based on Article IX, 1967 OST

Article IX, 1967 OST has been discussed in connection with Article II, 1967 OST above
and relative to the 2014 U.S. ASTEROIDS ACT discussed in Chapter IV below. In this summary,
it is notable that Article IX stipulates that states are to be guided by the principle of cooperation
and mutual assistance as they exercise their freedom of “exploration and use” of outer space.
Experts agree that “cooperation and mutual assistance” is a broad, guiding principle, even though
it is manifested in more definitive obligations, such as “rescue and return,” “due regard,” and
necessary international consultations prior to any expected harmful interference (Von der Dunk
2020, 21-28). Also, States Parties shall conduct their activities with due regard for the activities
of all other States Parties. Article IX provides that: “States Parties to the Treaty ... shall conduct
all their activities in outer space, including the Moon and other celestial bodies, with due regard
to the corresponding interests of all other States Parties to the Treaty” (UNOOSA 1967, Article
IX). Though the term “due regard” was not defined in the treaty, Von der Dunk (2017; 2020, 21)
notes that it would help to enhance international peace and security in contexts such as space
minerals mining.

Further, Article IX provides that: “If a State Party to the Treaty has reason to believe that
an activity or experiment 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, including the Moon and other celestial
bodies, it shall undertake appropriate international consultations before proceeding with any such
activity or experiment” (UNOOSA 1967, Art. IX). In sum, interpreters affirm that Article IX
provides that States must undertake appropriate international consultations prior to any expected

harmful interference (Von der Dunk 2017; IISL-American Branch 2016/2022). Similarly,
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authorities agree that the established State practices suggest that a relatively high threshold of
harm should be anticipated before a State would be subject to the obligation to undertake
appropriate international consultations with other states (ibid.).

Article IX also stipulates that States shall avoid harmful contamination of Earth by extra-
terrestrial matter and of celestial bodies by matter from Earth. This probably anticipates future
space mining activities and provides a legal basis for future space environmentalist activism. The
relevant parts state 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 necessary, shall adopt
appropriate measures for this purpose.” The term ‘harmful contamination’ is not further defined
and would require expert clarifications as national and international space mining frameworks
take shape.

Long-term Presence on a Celestial Body: Imperium

In the relevant part, Article IX, 1967 OST provides that, “States Parties to the Treaty shall
be guided by the principle of cooperation and mutual assistance and shall conduct all their
activities in outer space, including the Moon and other celestial bodies, with due regard to the
corresponding interests of all other States Parties to the Treaty....” (UNOOSA 1967 OST, Art.
IX). Blount and Robinson (2016) identified an ambiguity in Article II related to issues of long-
term stay on a celestial body that may raise concerns of violations of the non-appropriation
principle. Frances Lyall and Paul B. Larsen (2013) asserted that what Article II actually prohibits
is the “intention to act as sovereign in relation to the occupied location” (60-61), and not the

occupation itself. Thus public international space law remains primarily grounded on the
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absence of any territorial sovereignty in outer space - i.e., “exclusion of sovereignty and legal
control on a territorial basis” (Von der Dunk 2002, 462-481, in Gerard Kreijen et al (eds.), Chapt.
20).

Blount and Robinson (2016) also conclude that the ambiguity caused by the potential for
long term presence on a celestial body can be resolved by “requiring the legal structure
governing that presence to flow from a claim of jurisdiction distinct from the barred territorial
sovereignty” (165/166). As discussed above under Article VI, Von der Dunk (2017; 2020)
affirmed that States can assert national jurisdictions in terms of personal jurisdictions over legal
entities engaged in space activities (through licensing / continuing supervision), as well as
provide “quasi-territorial jurisdiction” over space objects registered in their registries. This is
why Article VI 1967 OST requires the responsibility of states to license and provide continuing
supervision and Article VIII requires the registration of space activity objects (Von der Dunk
2002).

Article VI partly stipulates that “States Parties to the Treaty shall bear international
responsibility for national activities in outer space...” while Article VIII partly provides that: “A
State Party to the Treaty on whose registry an object launched into outer space is carried shall
retain jurisdiction and control over such object . . . .” (UNOOSA 1967 OST, Articles VI and
VIII). Thus, Von der Dunk (2002) affirms that the 1967 OST provides for, and requires, other
methods to extend State jurisdiction to fit commercial enterprises within the cooperative
structure governing space activities — including emerging space mining activities.

Comparative Keynotes on the 1979 Moon Agreement v. Title IV, U.S. 2015 Space Act.

The U.S. in 2015, and the state of Luxembourg in 2017, passed national space minerals

mining legislations that purport to grant property rights over any resources extracted from
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asteroids and space by the legal entities of these states. These unilateral actions by the U.S. and
Luxembourg remains a matter of considerable controversy and the issue of an authoritative legal
regime for space minerals mining remains a matter of theoretical debates in the Legal Sub-
Committee of the Committee on the Peaceful Uses of Outer Space (COPUOS) and among
contemporary multilevel space law and policy experts. The nuanced debate is between the
evolving Title IV unilateral approach to space minerals mining and those who favor the
international regime approach of the 1979 Moon Agreement.

As at the writing of this research study in July 2023,only 17 States have ratified the 1979
Moon Agreement, with 4 signatories. Saudi Arabia withdrew its ratification from the Moon
Agreement in January 2023. Comparatively, the 1967 OST has acquired a total of 112
ratifications, i.e., the number of ratifications, acceptance, approval accession or succession by
States, and with 23 signatories (COPUOS Legal Subcommittee 2022/2023, A/ AC.105/C.2/
2022 / CRP.10, 5-10). For most U.S. allies such as Canada, France, the United Kingdom, and
Australia, the issue is complicated by the fact that some allies like France and Australia are part
of the current seventeen States Parties to the Moon Agreement. As already demonstrated in detail
above, Article 11 of the Moon Agreement reiterates the strict theory of “Non-appropriation” that
bars any assertions of unilateral space minerals rights over space natural resources, or the
exercise of territorial sovereignty over any parts of the space sphere. But the Moon Agreement
also adds a concept of outer space as the ‘common heritage of mankind’ — which designates the
entirety of outer space and its resources as belonging in common to all humanity, imposes a
mandatory equitable sharing of those resources and technology, and requires a futuristic

international regime to oversee and manage equitable space mining and resources distribution.
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Articles 11(5) and 11(7)(a-d) of the Moon Agreement foreshadows the establishment of
this international and describes its roles. Major spacefaring states declined to ratify this Moon
Agreement provisions. Yet, it is significant that most U.S. allies that are still wary of the
unilateral approach of Title IV as a preferred contemporary space mining policy model, have not
zealously enacted comparable unilateral national space mining policies. Instead, these States are
signing up through the indirect channels of intergovernmental and non-governmental
collaboration mechanisms that has embraced the Title IV ideals — such as the 2020 Artemis
Accords (NASA/Artemis Accords 2023). The question is whether the increasing membership of
the Artemis Accords (currently 27 — and counting) compared to the diminishing prospects of the
1979 Moon Agreement (currently 17 — and dropping) does not signal a trend of Title IV’s
ultimate accession to customary international law status.

Compared with Title IV, the 1979 Moon Agreement has not fared well because on
average, since 2015, more States and intergovernmental bodies have adopted the Title IV policy
approach or viewed it more favorably relative to the low rating of the 1979 Moon Agreement.
This is evidenced by the 2023 United Nations Treaty Collection database which itemizes the
yearly status of international legal instruments. As of January 2023, the signatories of the Moon
Agreement has dropped to 17 with the withdrawal of Saudi Arabia (UN Treaty Collection /
Status of UN Treaties 2023). Unlike the Moon Agreement, since the 2015 U.S. enactment of
Title IV, the state of Luxembourg tailored its 2017 space mining legislation to the policy
framework of Title IV (De Man 2017). Similarly, other states such as the United Arab Emirates
(UAE) and Japan (JAXA) have modified their national space agency protocols to accommodate

the evolving contemporary trends of national space mining policies.
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These positive reactions towards Title IV may indicate that Title IV is most likely on its
way to attaining customary international law status as more states joins the U.S. and
Luxembourg in enacting comparable unilateral space mining legislations. In addition to states,
non-state space exploration coordination and collaboration bodies such as the 2020 Artemis
Accords and the International Space Exploration Coordination Group (ISECG) are pursuing
coordinated short and long-term human exploitation of celestial bodies in the tradition of Title
IV. As of July 2023, ISECG reported an incremental membership of 27 that encompasses all the
principal national space agencies such as NASA, ROSCOSMOS, CNSA, ESA, JAXA,
Luxembourg Space Agency, Australian Space Agency, UK Space Agency, Brazilian Space
Agency, and Canada Space Agency (ISECG 2022, 3).

Analogous momentum in growth was reported by the Artemis Accords that was
established 2020 by NASA and seven other founding member states in coordination with the
U.S. Department of State (NASA 2023). As at this research study in July 2023, the Artemis
Accords has been signed by 27 states that has united for peaceful exploration and exploitation of
deep space (ibid.). The current members include Australia, Bahrain, Brazil, Canada, Colombia,
Czech Republic, Ecuador, France, India, Israel, Italy, Japan, Luxembourg, Mexico, New
Zealand, Nigeria, Poland, Republic of Korea, Romania, Rwanda, Saudi Arabia, Singapore,
Spain, Ukraine, United Arab Emirates, United Kingdom, and the United States of America
(NASA / Brian Dunbar 2023, Artemis Accords Online, 4).

Critically, the Artemis Accords signatories affirm that “The ability to extract and utilize
resources on the Moon, Mars, and asteroids will be critical to support safe and sustainable space
exploration and development. The Artemis Accords reinforce that space resource extraction and

utilization can and will be conducted under the auspices of the Outer Space Treaty, with specific
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emphasis on Articles II, VI, and XI...” (NASA 2023, 3). Arguably this integration of Title IV,
U.S. 2015 Space Act (Space resources extraction and utilization) into Articles II, VI, and XI,
1967 OST demonstrates the inherent compatibility of these space mining policy instruments at
the practical level — regardless of theoretical dissent on this issue.

Another significant point to note here is that most of the 27 signatory States to the
Artemis Accords have not manifested explicit enthusiasm for the underpinning res nullius of
Title IV and has not enacted a similar national framework. The clear exception is the state of
Luxembourg whose 2017 space legislation explicitly mirrored Title IV by declaring space and
asteroid resources as unowned non-sovereign things subject to private appropriations
(Luxembourg Space Agency 2017, Art. I). In addition, a cross-reference of the Artemis Accords
with the 1979 Moon Agreement reveals that states such as Australia, France, and India, signed on
to both instruments but has not replicated any res nullius framework as their national space
minerals mining policy model. But some states like Saudi Arabia recently, in January 2023,
revoked its membership of the Moon Agreement in preference for membership in the Artemis
Accords — thereby reinforcing the diminution of the 1979 Moon Agreement.

Suffice it to say that the political and international law developments mentioned in
Chapter 1, which resulted in cumulative support for a different, non-exclusive global commons
approach to the outer space domain in the 20" century as demonstrated by the 1967 Outer Space
Treaty, has begun to wane as evidenced by decreasing support for the 1979 Moon Agreement
relative to the 1967 OST. Moreover, increasing support for unilateral approaches to space mining
has resulted in the emergence of a new trend of national space mining legal instruments,
especially the pivotal and controversial Title IV, U.S. 2015 Space Act discussed in the next

chapter.
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CHAPTER FOUR

U.S. Space Minerals Mining Policy Under Title IV, §8§51301-403, U.S. 2015 Space Act

Brief Historical Context of Title IV

The preceding chapter demonstrates that the UN itself, and subsequent legal frameworks
such as the 1958 UNCLOS, 1959 Treaty of Antarctica, and the 1967 Outer Space Treaty, were
designed to prevent the kind of nationalism and excess that characterized World War 11, and the
kind of violence and possible interstate bloody conflicts that characterized the 16™ and 17
centuries of the legal and political thinkers discussed in Chapter One. But recent national level
legal developments appear to threaten this 20" century progress. Specifically, space mining
under the current public policy of Title IV, U.S. 2015 Space Act in particular, seems—to some
influential commentators—to reintroduce the kind of “free for all” that early theorists of the state
of nature feared, and that the UN and related global instruments in the mid-20"™ century were set
up to avoid. Remarkably, this 2015 law was passed by a Republican house and Senate, and
signed into law by President Barack Obama, a Democrat. What were they thinking? Were the
populist supporters and nationalist actors involved not able to appreciate the risks, and dangers,
of moving away from an understanding of outer space, traditionally rooted in the cooperation-
oriented multilateral thoughts of classical thinkers such as Hugo Grotius, and instead embracing
one that relied exclusively on the acquisitive version of John Locke or John Selden?

Influential space law experts such as Tronchetti (2019) and Oduntan (2015) bemoaned
the U.S. 2015 law as a rollback of the settled multilateral cooperation approach to outer space
and as a frontal attack on the customary principles of the 1967 OST and the notions of non-
appropriation of res communis Global commons that went all the way back to Grotius and

Roman law - and which underpin the 1967 OST. If these ominous concerns are proven from the
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text of the U.S. 2015 law, this is alarming because those principles governing the use of common
spaces that do not belong exclusively to any nation are intended to keep the peace in our world.
It would mean that what this 2015 U.S. law risks, therefore, is a return to the Wild, Wild West—
to an arms race that may ultimately lead to a nuclear confrontation among superpowers like the
U.S., China, Russia, and the union of European states. However, other influential authorities
such as Von der Dunk (2017; 2019), Blount and Robinson (2016), Gangale (2016), and the
International Institute of Space Law (IISL 2015) contend to the contrary that the U.S. space
mining policy may not after all portend such a doom to international law and peace as conveyed
by the previous influential commentators. Prior to navigating these conflicting expert
interpretations of the 2015 U.S. space mining policy, it is important to examine how and why this
national space framework came about.
Space Resources v. U.S. Domestic Free Market Enterprise Mindset

Outer space resources includes energy, helium-3 (found on Moon surfaces and
atmospheres of outer planets), mineral or materials such as water ice, oxygen (located on the
Lunar poles, Moon surface, Mars, and carbonaceous asteroids), inert gases (found in the Moon
and Mars). Metals and non-metals (located in stony asteroids, the Moon, and Mars), and the “real
estate” of outer space such as microgravity or vacuum expanses and planetary surfaces (Michael
B. Duke 2020, Space Resources, 1-40). The latter was specifically barred from sovereign
territorial claims under the “non-appropriation” principle of Article II, 1967 OST, while all of the
above are freely accessible under the freedom of equal “exploration and use” of Article I, 1967
OST (Von der Dunk 2017; Blount and Robinson 2016). But the proven presence of strategic
mineral resources in outer space and the potential for harvesting them for use on Earth has for a

long time fascinated many states and non-state actors.
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For instance, from the early days of NASA’s Apollo Missions, sample regolith were
returned to earth and studied. Likewise in the current 21% century, Japanese and Chinese
missions returned with quantities of space minerals that are being studied (Goswami 2019/2020).
The assumption is that strategic space minerals exists in unfathomable quantities in-situ in space
that could alter the economies of planet Earth if safely, responsibly, and successfully extracted.
Significantly, the governing 1967 Outer Space Treaty was unhelpful in providing definitive
regulatory guidance on space mining law and policy (Gangale 2016). This ignited regulatory
attempts at the international level resulting in the 1979 Moon Agreement.

But disputes over the 1979 Moon Agreement’s Article 11 formula of creating an
international regime to conduct an equitable system of mining and sharing resulted in a deadlock
and rejection of that formula by major spacefaring states including the U.S. (Von der Dunk
2020). In a 2006 national space policy, U.S. President, George Bush, asserted U.S. rejection of
multilateral regimes, as a matter of principle, and reinforced that “The United States will oppose
the development of new legal regimes or other restrictions that seek to prohibit or limit U.S.
access to or use of space” (President George Bush 2006, Unclassified 2006 U.S. National Space
Policy, 2). These nationalist tendencies of U.S. domestic space policymakers to appeal to the
inherent Free Market Enterprise is rooted in the political and legal theories of English jurists and
political thinkers such as John Selden, John Locke, and Sir Henry Maine (Johnson 2015).

As demonstrated in Chapter One, while some thinkers such as Hugo Grotius erred more
on the side of common ownership of res communis global commons—as not subject to sovereign
territorial appropriations—others such as John Selden and John Locke clearly favored the idea of
unilateral and individual appropriations of non-sovereign things and territories. These English

political and legal thinkers later influenced American Founders who predominantly reflected a
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strong nationalist thinking with regards to unoccupied territories and unowned things (Johnson
2015). Arguably, this also shaped the civil war era 1862 Homestead Act that enshrined the
proverbial Wild, Wild, West policy used by the U.S. to expand national sovereign territorial land
grabs in the western parts of the United States. Therefore, President George Bush’s 2006
affirmation of the traditional American Realpolitik reflects a long tradition of the dualistic
ideological streams that dominate U.S. domestic space-oriented policymaking — the realist Right
versus the liberal Left. The Republicans are to the Right, while Democrats are mostly to the Left
of the U.S. ideological paradigm. U.S. public policy on space / space mining swings back and
forth on this ideological pole.

Hence, the rejection of the 1979 Moon Treaty by major spacefaring states, including the
U.S., left a definitive regulatory void in the 20" and early 21% century as new unilateral space
mining corporations emerged at the U.S. domestic level, such as (the now defunct) Planetary
Resources and Deep Space Industries (Mike Wall 2013, 1-5). The U.S. 113™ Congress was
subjected to intense lobbying by these corporations; sympathetic space law academia; investors
such as Space Angels, Google’s Eric Schmidt, Hollywood filmmaker James Cameron; and
Amazon’s CEO, Jeff Bezos (Abrahamian 2019, 1-2). NASA funded asteroid mining research,
while the Colorado School of Mines created an asteroid-mining degree program (ibid., 1). This
constellation of forces created the necessary momentous context that activated a space mining
regulatory revolution in response to the U.S. national level demand by the space industry for
regulated innovative space mining. At the same time, tensions arose over the legality of any such

national space mining framework, and concerns for responsible space mining emerged.
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Impact of the 1862 Homestead Act

Particularly for outer space, the shift in the 21% century from national security and
prestige-driven exploration of space to potential scrambles for space mineral resources mining
has rekindled the flames of the Cold War era “space race” — only it is for strategic space minerals
this time around (Weichert 2020). The nationalists theorists envision a hegemonic scenario in
which the U.S. would extend sovereign territorial jurisdiction over the outer space sphere, claim
space strategic natural resources, colonize celestial bodies by mounting U.S. flags on them —
protected by the new U.S. Space Force (Weichert 2020). Under this approach, the U.S. would
then issue Homestead-Act-like licenses and titles to U.S. legal entities that are interested in
occupying and developing the colonized space territories. In this view, the Homestead Act model
is the best practice that advances U.S. free market values and competitiveness in space mining
operations (Weichert 2020, 5-6). As this study demonstrates, this approach is prima facie
unlawful under Article 11, 1967 OST and would disrupt global peace. Notwithstanding, it was
this kind of deeply-rooted res nullius that emboldened the 2014 ASTEROIDS ACT —-a
forerunner of Title IV, U.S. 2015 Space Act.
The 2014 ASTEROIDS ACT

Following the enactment of the 1967 OST and U.S. domestic approval of the treaty, the
U.S. has actively used the part of national and “quasi-territorial” jurisdictions provided for in
Articles VI and VIII, 1967 OST, to regulate domestic space activities of U.S. legal entities. And,
prior to the pivotal Title IV of 2015, a plethora of space regulatory regimes of the U.S. Congress
had been shaping space activities at the U.S. domestic level. Some of these includes the
Commercial Space Launch Competitiveness Act of 2015 on which this study is based; the

Commercial Space Launch Amendments Act of 2004; the Commercial Space Transportation
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Competitiveness Act of 2000; the Commercial Space Act of 1998; the Land Remote Sensing
Policy Act of 1992; the Commercial Space Launch Amendments Act of 1988; and the
Commercial Space Launch Act of 1984 (Casey 2021, 1-7).

Within the procedural records of each of these federal statutes at the subcommittee levels
of debates in both houses of Congress, parties representing dueling perceptions of outer space—
as terra/res communis of international law versus as res nullius of nationalist / populist—argued
their cases to the equally divided U.S Congress committees and subcommittees (CRS 2015/2016,
1-29). Likewise, special interests, space law experts, theorists, practitioners, space policy experts,
space-related agencies, and institutions provided materials evidence to support their positions
(ibid.). In 2014, a major shift occurred with the introduction of the ASTEROIDS ACT in the
U.S. House of Representatives. On July 10, 2014, at the 113" U.S. Congress, 2™ Session,
Republican Congressman Bill Posey, representing Florida’s 8™ District, Mr. Bill Posey, for
himself and co-sponsor Mr. Kilmer, introduced to the U.S. House of Representatives, a bill, H. R.
5063. The purpose of the bill was “To promote the development of a commercial asteroid
resources industry for outer space in the United States and to increase the exploration and
utilization of asteroid resources in outer space” (Authenticated U.S. Government Information /
GPO 2014, H.R. 5063, 1-5).

Section I, provided that the bill must be cited as the ““American Space Technology for
Exploring Resource Opportunities In Deep Space Act” or the “ASTEROIDS Act” (ibid.). Other
parts of the “ASTEROID ACT” included Section 51301 that articulated the specific roles of the
U.S. President in the commercialization of asteroid resource exploration and utilization in outer
space. Section 51302 provided the Legal framework, while Section 51303 dealt with definitions

of terms. The legal framework of Section 51302 (a) explicitly granted private rights over space



120

mining to private U.S. commercial space mining operators. It provided that : “Any resources
obtained in outer space from an asteroid are the property of the entity that obtained such
resources, which shall be entitled to all property rights thereto, consistent with applicable
provisions of Federal law....” (Authenticated U.S. Government Information / GPO 2014, H.R.
5063, Sec. 51302, 1-2). Hence this declaration of property rights over extracted asteroid minerals
was not grounded on the authority of international law but on the “Federal Law” of the United
States alone (ibid.). Section 51302 (b, ¢, d) protects the proposed explicit commercial space
mining activities in 51302(a) under the “freedom from harmful interference” clause of Article
IX, 1967 OST.

Opponents at both the U.S. domestic and UN international levels challenged this novel
explicit assertion of “national sovereignty” over asteroid resources (Tronchetti 2014). The
contention was that a literal reading of the ASTEROID ACT in the absence of a clear definition
of outer space resources, “affirms to the world that the U.S. Congress may have acted in defiance
of international space law” (Blount and Robinson 2016, 174). According to Blount and Robinson
(2016), skeptical international level space experts argued that the proposed ASTEROIDS ACT of
2014 “incidentally undermined the core principles of Article II by providing property rights that
may conflict with the obligation to not appropriate space by means of use or occupation” (174).
Others reasoned that this proposed legislation by Rep. Bill Posey ultimately opened the door to a
legitimate discussions of private property rights in outer space within the U.S. House of
Representatives (Gangale 2016).

And by May 2015, when California congressman (and House Speaker from 2023), Rep.
Kevin McCarthy sponsored a broader 2015 space law, the CSLCA, the 2014 ASTEROIDS ACT

was modified, amended, and included as Title IV. It uniquely provided a narrower space minerals
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policy that seemed to have solid basis in international law (as opposed to the ASTEROID ACT
grounding on Federal Law) and was unanimously enacted the U.S. Congress. On 25 November
2015, U.S. President, Barack Obama, signed into law the U.S. Commercial Space Launch
Competitiveness Act (H.R. 2262), Public Law 114-90, also known as the U.S. 2015 Space Act.
Title IV is the specific subject of this research study.

U.S. 2015 Commercial Space Launch Competitiveness Act (H.R. 2262), Public Law 114-90
Contents

It consists of four Titles as listed, but The only provision of interest to this research study

is Title IV, as amended.:

L Spurring Private Aerospace Competitiveness and Entrepreneurship.
II. Commercial Remote Sensing

I1I. Office of Space Commerce; and

Iv. Space Resource Exploration and Utilization.

TITLE IV - Space Resource Commercial Exploration and Utilization Act of 2015
Contents

Title IV provides the world’s first preliminary space minerals resources exploitation
policy. According to Von der Dunk (2015), “Without a doubt Title IV the Space Resource
Exploration and Utilization Act (Chapter 513 of 51 USC)[pdf], which addresses in a preliminary
fashion space resource exploitation by that token is the most innovative and disputed part of the
Act, certainly in an international context” (1). It consists of four sections: 51301, 51302, 51303,
and Section 403. Here is a brief overview of Title IV with some relevant expert interpretive
commentaries.

The Purpose of Title I'V:
The International Institute of Space Law (2015) has summarized the purpose of Title [V

based on Sections 51302 and 51303 as follows: “the facilitation of “commercial exploitation for
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and commercial recovery of space resources by United States citizens”; discouragement of
“government barriers to the development in the United States of economically viable, safe, and
stable industries for commercial exploration”; and promotion of “the right of United States
citizens to engage in commercial explorations for and commercial recovery of space resources
free from harmful interference, in accordance with the international obligations of the United
States and subject to authorization and continuing supervision by the Federal Government” (1).
Most authorities agree with this summary. Next are the sections.

Section 51301: Definitions

29 ¢¢

This section defines “asteroid resource,” “space resource,” and “U.S. Citizen” as used in
51303 below. Accordingly, the term “asteroid resource” means a space resource found on or
within a single asteroid.” (ibid.). “Space resource” means an abiotic resource in situ in outer
space and includes water and minerals (ibid.). The term “abiotic” is not defined here, but Black's
Law Dictionary online defines “abiotic” as ““A non-biological element that has an effect on the
ecosystem. The opposite of a naturally occurring environmental element” (Black’s Law
Dictionary Online 2023). The online Dictionary of Biology (2023) clarifies that “abiotic” refers
to “Nonliving, as in abiotic factor, which is a nonliving physical and chemical attribute of a
system, for example light, temperature, wind patterns, rocks, soil, pH, pressure, etc. in
an environment” (1). Authorities concur that this demonstrates the carefulness of U.S. lawmakers
to say distinctively and explicitly what may be “extracted” from the outer space sphere consistent
with international law (Blount and Robinson 2016; Von der Dunk 2017 / 2020).

Lastly, Section 51301 defines the term “United States Citizen” as having “the meaning

given the term “citizen of the United States' in section 50902 (ibid., 51301). In U.S. Code 51,

Section 50902 (IA, B, C) “citizen of the United States means, an individual who is a citizen of
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the United States; an entity organized or existing under the laws of the United States or a State;
or an entity organized or existing under the laws of a foreign country if the controlling interest
(as defined by the Secretary of Transportation) is held by an individual or entity described in
subclause (A) or (B) of this clause” (Legal Information Institute 2023, 51 U.S. Code Section
50902 (1)(A)(B)(C)). These are the legal entities of the U.S. implicated in Title IV.

Section: 51302: President’s Roles in Commercial Exploration and Commercial Recovery

“(a) In General.--The President, acting through appropriate Federal agencies, shall - (1)
facilitate commercial exploration for and commercial recovery of space resources by
United States citizens; (2) discourage government barriers to the development in the
United States of economically viable, safe, and stable industries for commercial
exploration for and commercial recovery of space resources in manners consistent with
the international obligations of the United States; and (3) promote the right of United
States citizens to engage in commercial exploration for and commercial recovery of space
resources free from harmful interference, in accordance with the international obligations
of the United States and subject to authorization and continuing supervision by the
Federal Government.

(b) Report.--Not later than 180 days after the date of enactment of this section, the
President shall submit to Congress a report on commercial exploration for and
commercial recovery of space resources by United States citizens that specifies - (1) the
authorities necessary to meet the international obligations of the United States, including
authorization and continuing supervision by the Federal Government; and (2) NOTE:
Recommendations. recommendations for the allocation of responsibilities among Federal
agencies for the activities described in paragraph (1)” (Title IV, Sec. 51302, U.S. 2015

Space Act).

As described in the “Purpose” discussion above, Section 51302 stipulates the specific
roles of the United States President in the actualization of the policy goals of Title IV. In
51302(a), acting through appropriate federal agencies, the U.S. President shall (1) facilitate
commercial exploration and resources recovery by U.S. legal entities; (2); the President shall
discourage government barriers to an effective actualization of this activity; and the President
shall (3) promote the right of U.S. legal entities to engage in this activity subject to Articles VI,
IX, 1967 OST and U.S. international obligations. According to Von der Dunk (2015), Section

51302 further reinforces U.S. commitment to international law by enacting Title IV pursuant to
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its licensing and continuing obligations under Article VI — which ensures that domestic U.S.
legal entities do not engage in unregulated anarchical space mining.

In this view, this section “calls upon the US President to ensure that such authorization
and continuing supervision will actually be properly provided for in the near future — that is
before such commercial resource harvesting activities will actually take off” (ibid., 4).
Simultaneously, this section “requires the President to work on the international level towards an
appropriate regime for such activities, further elaborating the embryonic regime provided under
the Outer Space Treaty, as the United States cannot obviously regulate this for other countries or
their operators” (ibid.). And “In that sense, the Act is also an invitation to the international
community to work together towards such an international regime, hopefully along the same
lines as the US national one to be further developed” (ibid.). Blount and Robinson (2016) agree
with this view of Title IV as a valid state interpretation and application of international law under
these considerations.

Section 51303: Asteroid Resource and Space Resource Rights

“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” (ibid.).

According to most experts, Section 51303 is the most controversial provision in Title IV,
and it has generated much debate among experts at both levels and on all spectra. In Von der
Dunk’s (2015) perspective, Section 51303 “ensures that US citizens, which includes US
commercial operators, will enjoy ownership (even though the terms ‘ownership’ or ‘property’ are
not used) over space resources once harvested, “in accordance with applicable law, including the

international obligations of the United States” (2). This, according to Von der Dunk, “ means

firstly that the recognition of such ownership rights is only applied to the extent of US
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jurisdiction, essentially meaning US territory and/or US courts, as the US cannot dictate what
other states should do or the extent to which non-US citizens outside of the US could be given
such rights or be held to corresponding obligations.” (ibid.). This point is explicitly stated by the
phrase in Section 51303 above: “A United States citizen engaged in commercial recovery....”
And reinforced by the definition of “U.S. Citizen in Sections 51301 and 50902. Moreover, under
Article VI, 1967 OST the U.S. is responsible for its own space-acting citizens.

The IISL (2015) reinforced that “The Act determines in § 51303 that United States
citizens 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” (2).
Significantly, as part of a key amendment to the ancestor of Title IV —i.e., the 2014 ASTEROID
ACT — Section 51303 grounded “in accordance with applicable law, including the international
obligations of the United States” all the activities of “commercial recovery of an asteroid or a
space resource” and associated property rights “to possess, own, transport, use, and sell the
asteroid resource or space resource obtained.” With this specific reference to international law
and Section 403, the arguments raised by opponents like Oduntan (2015) against the prior
ASTEROID ACT is inapplicable to Title IV — which has explicitly demonstrated solid grounds in
the 1967 OST and international law.

Von der Dunk (2015; 2017) explained that “the reference to “the international obligations
of the US” refers to the aforementioned Article II of the Outer Space Treaty, which prohibits
“national appropriation by claim of sovereignty, by means of use or occupation, or by any other

means” (2015, 2-3). In combination with U.S. disavowal of “sovereign extraterritorial
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jurisdiction” in Section 403, Title IV affirms that no part of the outer space can be privately
appropriated under the guise of commercial appropriation of asteroid or space resources. But
Blount and Robinson (2016) also highlight that the interpretive puzzle with Title IV “is not
whether it violates international law but instead, what it tells us about the content of Article 117
(181). According to this view of interpretation, “This distinction focuses on Title IV as a valid
interpretation of Article II but not necessarily the valid interpretation of Article II. As an
epistemic unit in the negotiation of international law, Title I'V is a State interpretation that raises
questions of whether other States will accept the interpretation or not...” (ibid., 181). This point
was validated by Von der Dunk’s (2017, 100-101) conclusion that Title IV still represents an
embryonic but viable regime still being weighed for acceptance, modification, or rejection by
state and non-state space actors.

Section 403: Disclaimer of Extraterrestrial Sovereignty

This section provides that, “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
jurisdiction over, or the ownership of, any celestial body” (ibid.). In Section 403 the U.S.
explicitly disavows the barred sovereignty route and affirms that it was employing the national
jurisdiction over American legal entities / space objects engaging in space activities - permitted
to States under Articles VI and VIII, 1967 OST. According to the IISL (2015), “Section 403 of
the Act assures that the United States does not assert sovereignty or sovereign or exclusive rights
or jurisdiction over, or the ownership of, any celestial body” (1). Von der Dunk (2015) concurs
that this section, “....ascertains that, at least from the US perspective, this Act does not violate
the recognized obligation under Article I of the 1967 Treaty on Principles Governing the
Activities of States in the Exploration and Use of Outer Space, Including the Moon and Other

Celestial Bodies (also known as the Outer Space Treaty)” (2). Blount and Robinson affirmed that
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“Indeed, the U.S. legislation specifically disclaims territorial sovereignty, which is tied directly
to the non-appropriation principle in Article II”” (180). This means that Section 403 demonstrates
that the assertion of permissible national jurisdiction by the U.S. — pursuant to Article VI, VIII,
and IX — does not equate to a de facto assertion of sovereign territorial claim by the U.S.
However, other authorities remain skeptical, such as Tronchetti (2019, 777-784, in Von der Dunk
and Tronchetti 2019) and Oduntan (2015, 1-3). These latter authorities, regardless of Section
403, interpret Title IV holistically as an unlawful “frontal attack™ against the 1967 OST.

Theoretical Approaches to Title IV v. Articles I and II, 1967 OST
IISL 2015:

First, the International Institute of Space Law (IISL 2015) released an authoritative
position paper on the implications of the legal situation relating to space resource exploitation
under International Space Law as it relates to Title IV. According to the IISL (2015, 1-5), the
adoption of Title I'V resulted in an expert evaluation of the current legal situation of international
space law. First, the 1967 OST contains the basic legal framework for outer space and celestial
bodies. Article II, 1967 OST provides 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” (UNOOSA 1967, Art. II). Most authorities conclude that it is
uncontested under international law that any appropriation of “territory” even in outer space (e.g.
orbital slots) or on celestial bodies (i.e., the “real estate” of outer space — Michael B. Duke 2020)
is prohibited. What is less clear among scholars is whether this “non-appropriation” principle of
Article II, 1967 should be conclusively interpreted as also a prohibition against the taking of
natural resources lodged within the space territory. This issue is unresolved by international law
and Title IV is the first national affirmation that asteroid and space resources could be taken

without violating Article II, 19670ST.
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Next, Article I paragraph 2, 1967 stipulates the right of States to the free exploration and
use of outer space and celestial bodies, without discrimination of any kind, on the basis of
equality and in accordance with international law (UNOOSA 1967, Art. I). Yet, there is no
international agreement on whether this right of “free use” includes the right to take and
consume non-renewable natural resources, including minerals and water on celestial bodies (IISL
2015, 2). Some authorities such as Gorove (2020/1971), Tronchetti (2013; 2019), and Oduntan
(2012; 2015) rejects the notion of “free use” as including unilateral space minerals extractions
for private benefits. According to Gorove (2020/1971, 100) the requirement that the exploration
and use of outer space must be carried out "for the benefit and in the interests of all countries"
defeats the idea of unilateral resources appropriation — which normally serves the self-interest of
States. Others such as Von der Dunk (2015; 2017) argue that ‘use’ has generally come to be
acknowledged as including commercial use and exploitation.

For instance, in the early 1960s onwards, outer space was used by commercial satellite
communication operators, while in the 1980s the “use” of seabed included unilateral fishing
(ibid.). Still Von der Dunk (2017) and other commentators like Gangale (2016), Blount and
Robinson (2016) moved the conversation beyond interpretive debates over the term “use” in
Article I, to ground Title IV on U.S. national jurisdictional authority under Articles VI, VII, VIII,
and IX of the OST. And this study also queried what if Articles I and II, 1967 OST were not
drafted in contemplation of space natural resources at inception as evidenced in the travaux
preparatoires of international law? In that case space minerals extraction cannot be imposed on
the term “use” or on “non-appropriation” as referring to those natural resources, but Title [V
could be grounded on the aforementioned relevant portions of the 1967 OST plus the 1927

“Lotus” principle due to the apparent silence of the body of international law on a
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comprehensive space minerals mining policy (i.e., neither explicitly prohibited nor permitted).
Evidently, these are matters of ongoing debate among scholars in this field.

Further, twelve years after the 1967 OST, the 1979 Moon Agreement of 1979 was
concluded and adopted by consensus in the United Nations General Assembly (UNOOSA 1979,
The Moon Agreement). In Article 11 (3), it provides that space natural resources cannot become
the “property of any State, international intergovernmental or nongovernmental organization,
national organization, or non-governmental entity or of any natural person” (UNOOSA 1979
Moon Agreement, Art. 11 para. 3). According to the IISL (2015), State Parties to the Moon
Agreement agreed to establish an international regime to “govern the exploitation” of mineral
resources “as such exploitation is about to become feasible” (3). This clause, whether interpreted
“as a moratorium or not, is binding upon the sixteen States that have so far ratified the
Moon...Agreement, but not upon the United States. Moreover, Article 11 has not gained the
status of a rule of customary international law “ (ibid.). As at this research in 2023, the Moon
Agreement signatories stand at 17 from a prior total of 18 in 2022 — Saudi Arabia having
dropped its membership in January 2023, effective January 2024 (UNOOSA 2023).

Therefore, given “the absence of a clear prohibition of the taking of resources in the
Outer Space Treaty one can conclude that the use of space resources is permitted. Viewed from
this perspective, the new United States Act is a possible interpretation of the Outer Space Treaty”
(ITSL 2015, 3). Authorities such as Von der Dunk (2017) agree, while Blount and Robinson
(2017) concur that Title IV is not simply a “possible interpretation” of Article II, but “one small
step’ that would ultimately result in a “giant leap” for international space minerals mining policy.
This is because Title IV is best viewed as a “legislation that represents a step towards defining

the content of Article II and the law concerning the specific activity of space mining” (Blount
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and Robinson 2016, 182). The open question remains whether and to what extent the Title IV
interpretation of Article I, 1967 OST is shared by other States. So far, only Luxembourg (2017)
has mirrored the U.S. Title IV while states like the UAE and Japan have modified their national
agencies to incorporate the evolving space policy shifts to space mineral resources commercial
exploitation — from explorations, military research, and scientific uses.
IISL Conclusion on Title IV

Title I'V’s assertion of national jurisdiction over U.S. citizens engaged in the extraction of
asteroid or space resources is independent from the claim of sovereign rights over celestial
bodies, which the United States explicitly does not make, as the disclaimer of sovereign
extraterrestrial jurisdiction in Section 403 affirms (IISL 2015, 3-4). In addition, the expressed
purpose of Title IV is to entitle U.S. citizens to asteroid or space resources if “obtained in
accordance with applicable law, including the international obligations of the United States™ as
Section 51303 demonstrates. Therefore, according to the IISL (2015), Title IV “thus pays respect
to the international legal obligations of the United States and applicable law on which the
property rights to space resources will continue to depend” (ibid, 4). Hence the greater weight of
international law experts are favorably disposed towards the compatibility of Title IV with the
settled principles of international law under the 1967 OST, and relative to the exploitation of
space minerals (about which the 1967 OST is silent).
IISL — American Branch (Directorate of Research 2016/2022): Background Paper

Authorities in a 2016/2022 “Background Paper” by the American branch of the IISL, on
whether space mining is permissible or prohibited, argued that both Title IV and Articles I and II,
1967 OST can be anchored on Article 11, 1979 Moon Agreement that mandates an international

space mining regime for equitable sharing of the fruits of the mining activities (IISL 2022, 1-46).
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In defense of Article 11, 1979 Moon Agreement, these authorities contend that “the legal
framework governing activities in space does not prohibit the exploitation of resources as an
activity open to States, but it nevertheless requires that such exploitation shall take place under
the conditions laid down in the Outer Space Treaty which are to be shaped in an appropriate
international legal order multilaterally” (42). However, there are still unsettled questions with
the 1979 Moon Agreement whose membership dwindled further in January 2023 with the
withdrawal of Saudi Arabia from the Moon Agreement framework.

But the IISL-American Branch “Background Paper” (2016/2022) concluded that, “Taking
the fact that outer space law is not particularly outspoken with regard to space mining, the plea of
the Moon Agreement to establish an international regime for mineral resource mining should be
undertaken only as an effort of the international community” (42). Which means that IISL -
International and IISL-American Branch have some nuanced differences on each institution’s
preferred legal framework on space minerals mining policy. What if the preference of most states
of the “international community” gravitates towards Title IV instead? Does this signal a dualist
schism in which an international regime-governed space mining operations under the Mon
Agreement would be in competition against unilateral national level space mining activities
grounded on Title [V-style regulations?

Title IV Grants Rights over “Extracted” Asteroid or Space Resources — Only.

Blount and Robinson (2016) argue that “Title IV enumerates certain rights from the
traditional bundle of rights that a commercial entity might have over chattel property. Therefore,
the rights granted by Title IV are narrower than the rights granted in the ASTEROIDS Act,
making them less likely to run afoul of the prohibitions found in Article II”” (175). In this view,

this particular language in Section 51303 does a better job in ensuring that private entities only
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have property rights to resources extracted from asteroids or other celestial bodies — not over the
space real estate or celestial bodies themselves. Moreover, the more specific definition of outer
space resources as contained in Sections 51301 and Section 51303 of Title IV further conveys
that U.S, legal entities only have rights to resources and not to the body from which they were
extracted (Blount and Robinson (2016, 180-82). Thus, Title IV specifically defines two
categories of resources: asteroid resources and space resources (ibid.).

It further elaborates the definition of space resources to include “water and minerals” in
Section 51302. With this narrow definition of the rights that U.S legal entities have to such
specific resources, U.S. legislators have arguably avoided showing an intent to allow private
entities to have exclusive control over a celestial body or a portion of a celestial body from
which resources could be extracted (ibid.). Blount and Robinson (2016) aver that, the concluding
language of Title IV in Section 403 (phrasing that was absent in both the 2014 ASTEROIDS Act
and H.R. 1508), explicitly reaffirms the U.S. intent to comply with Article II by stipulating that,
“this Act . . . does not thereby assert sovereignty or sovereign or exclusive rights or jurisdiction
over, or the ownership of, any celestial body” (U.S. 114™ Congress 2015, Title IV, U.S. 2015
Space Act, Sec. 403).

Title IV Interprets Article 11, 1967 OST International Space Law

Does Title IV violate international space law, or does it have a solid basis in international
space law? This is an unresolved question currently being debated by space law and policy
experts since the content of Article II, 1967 OST is yet to be conclusively determined. Title IV
generated primary criticisms that it violates the “non-appropriation” principle of Article II, 1967
OST (Oduntan 2015; Tronchetti 2014, 2019). However, given the unresolved ambiguities of

Article 11, 1967 OST itself, attacks of Title IV premised on Article II apparently faces some
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problems. Therefore, Blount and Robinson (2016, 177-182) adduced prima facie evidence of the
1967 OST itself to demonstrate that in the absence of any decisive understanding of the non-
appropriation principle relative to space minerals mining policy, it is better to read Title IV as a
state interpretation of the ambiguous content of Article II, 1967 OST. To this end, they concluded
that the U.S. Title IV can help build the meaning of international law — i.e., of Article 11, 1967
OST.

In Blount and Robinson’s (2016) rationale, “The ambiguities of Article II cannot be
sufficiently resolved by applying a few general sources of international law” (177). The
interpretation and application of international obligations are ultimately dependent upon the
actions of various States as they engage in the process of fulfilling their treaty obligations (ibid.).
This conveys that instead of being considered as a fossilized or static framework, as some at the
U.S. national level charge, “international law grows incrementally as States act and react within
legal lacunae” (ibid., 177). Significantly, Article II, 1967 OST barred the extension of any form
of sovereign territorial or imperial impulses to any parts of the space realm, yet states are granted
rights of freedom of “exploration and use” of outer space on the basis of equal access in Article I,
1967 (Von der Dunk 2017). The exploration and use of outer space is the “province of mankind”
according to Article I, 1967 OST.

Title IV Extends U.S. National Jurisdiction over U.S. Legal Entities — Not Globally

Sovereignty operates in international spaces in the guise of various forms of national and
quasi jurisdictions (Von der Dunk 2002). It extends into all global commons through a variety of
means and, in the case of outer space, specifically through Articles VI and VIII, 1967 OST
(Blount and Robinson 2016). Accordingly, “The extension of jurisdiction is not a de facto

extension of sovereignty, as can be seen in Article VIII of the Treaty which affirmatively grants
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to States “jurisdiction and control” over spacecraft on their registries. What this means is that this
important concern in relation to Title IV is not whether it violates international law but instead,
what it tells us about the content of Article II”” (ibid., 180). With this distinction, Blount, and
Robinson (2016) conclude that Title IV should be envisioned as “a valid interpretation of Article
IT but not necessarily the valid interpretation of Article II”” (181). In other words, Title IV is not
the final word on national space minerals policymaking, but an important first step.

The point made by many experts in the foregoing discussion, which Blount, and
Robinson (2016) reiterate is that “as an epistemic unit in the negotiation of international law,
Title IV is a State interpretation that raises questions of whether other States will accept the
interpretation or not” (ibid., 181). The IISL (2015) “Position Paper” and Von der Dunk (2017;
2019) also underscored this point. And if the future national space mining policies of spacefaring
states unanimously endorse Title IV and mirror the language and spirit of this space mining
policy, then Title IV will be on its way to attaining the status of a rule of customary international
law. Thus, most authorities concur that, under Title IV, the U.S. lawfully asserted national
jurisdiction over U.S. legal entities engaged in commercial extractions of asteroid or space
resources for private benefits pursuant to Article VI, 1967 OST as well related principles of
Articles VII, VIII and IX. Moreover, the U.S. explicitly reinforced international law by correctly
disclaiming extraterrestrial sovereignty over any parts of space and celestial bodies, including the
Moon under Title IV, Section 403. Thus, Title IV is inherently compatible with applicable
principles of international law and the 1967 OST.

Title IV is a “Frontal Attack” on 1967 OST and Unlawful
As noted above, opponents of Title IV argue that the “non-appropriation” principle of

Article II, 1967 OST constitutes a complete bar against any extractions of space natural resources
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by states or non-states (Tronchetti 2019). In this view, only an international regime based on the
Article 11, 1979 Moon Agreement would be justified in conducting an equitable mining of outer
space resources for equal sharing of the fruits of that venture among all states (Oduntan
2012/2015). This perspective is further evaluated in Chapter Five as a leading “Strict Non-
Appropriation” theoretical perspective.
Some Open Questions: Future perspectives on Title IV v. Articles I and 11, 1967

There are many nuanced issues arising from Section 51303’s nascent incursion into the
hitherto legally undecided policy domain of space minerals mining. This study has highlighted
some of those novel legal issues but since they have not risen to the level of U.S. official
position, they are not within the scope of this public policy research. The core ongoing debates
based on Section 51303 and Articles I and II, 1967 are further surveyed below. Von der Dunk
(2015) has noted that the question of “whether the prohibition of ownership of ‘space estate’
would also give rise to the prohibition of ownership of specific resources or even of commercial
exploitation thereof as such, has not been addressed by the Outer Space Treaty, and essentially
has not been conclusively settled at an international level” (3). The U.S. has not addressed such
in Title IV either, so this study would recommend this issue to future researchers in the space law
field. And, as at this writing a comprehensive space mining licensing regime grounded on Title
IV and requisite provisions of international law has not yet been published by the U.S. Also open
is the question of what happens if Title IV does not attain customary international law status
through wide acceptance and long practice of its tenets. Thus far (in 2023), Title IV is making
sustained strides in terms of State and non-state acceptance as discussed elsewhere in this study.

Also, Blount and Robinson (2016) have pointed out that despite U.S. attempt in Title IV

to demonstrate that it does not condone violations of Article II, Title IV does not contain many
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explicit provisions that would necessarily prevent private entities from compromising other
important Treaty provisions, specifically Article IX’s prohibition against “harmful interference.”
For example, a private entity could rightfully lay claim to resources from an asteroid or other
celestial body but could wrongfully make a claim of “harmful interference” against another party
who may attempt to extract resources from the same body that is not subject to the jurisdiction of
any one State or private actor. This, in effect, would violate the principle of Article II by
indirectly laying exclusive claims to a particular body in outer space. Ultimately, while
hypothetical violations can be posited, it seems as though the United States intends to
promulgate further comprehensive elaborations of Title IV consistent with its obligations under
international law and the 1967 OST.

According to the IISL (2015), it is still an open question whether the legal situation
created by positing Title IV as compatible with international space is satisfactory to all theorists
and practitioners at other levels. Whether the United States’ Title IV interpretation of Art. I 1967
OST is followed by other states will be central to the future understanding and development of
the non-appropriation principle (ibid.). As noted above, most scholars agree that Title IV “is a
starting point for the development of international rules to be evaluated by means of an
international dialogue in order to coordinate the free exploration and use of outer space,
including resource extraction, for the benefit and in the interests of all countries” (IISL 2015, 3).
This means that Title IV does not represent a foregone settlement of all other inherent issues of
space mining in the entire content of Article II and the 1967 OST.

Arguably, Title IV does not even represent a final settlement of U.S. domestic
extraterrestrial resource extraction policy as evinced by the reporting requirements of Section

51302 on the proper future regulatory regime to manage these activities. Moreover, as this study
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demonstrates in the final section, the attitudes of U.S. Presidents towards Title IV revolves
around ideological motivations. For instance, at the time of this research in 2023, U.S. President,
Joe R. Biden (a Liberal Democrat — “Left”), shifted his national space policy from the previous
Trump administration’s “Right” leaning national populist space policy centered on Title IV, to a
1967 OST-centered international cooperation approach that effectively muted Title IV (see Biden
2021 — national space policy). Thus, the domestic and international levels are embroiled in an
unabated ongoing space minerals mining debate, but some states are adapting also, such as
Luxembourg, the United Arab Emirates, and Japan (JAXA).
Luxembourg (2017): National Space Resources Exploitation Policy

In 2017, the state of Luxembourg modeled the U.S. lead in a Res Nullius policy on space
minerals exploitation. The Luxembourg framework of eighteen articles was aimed at inspiring
competitive exclusive appropriations of outer space and asteroid natural resources in the spirit of
an unfettered free market enterprise in space (De Man 2017, 5-6). As the first European country
to enact a Res Nullius framework for exclusive private appropriations of outer space natural
resources for private benefits, Luxembourg held that space natural resources are subject to
exclusive appropriations under her 2017 Draft Law on the Exploration and Use of Space
Resources (State of Luxembourg 2017, Art. 1). Under Articles 2-4, European and Luxembourg
space exploitation private sector with registered offices in Luxembourg may commercially
extract outer space and asteroid natural resources for private benefits subject to authorization
from the Government of Luxembourg (ibid., Articles 2-4).

In Article 18, unauthorized exploitation and use of space natural resources are subject to
imprisonment between eight days and five years and/or a fine of €5,000 to €1,250,000 (ibid.).

The point is that together, the Title 1V, 2015 U.S. and 2017 Luxembourg public space mining
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policies embody the shifting trends in national space policies embracing the res nullius doctrine
of space minerals in the 21st-century (Von der Dunk 2017, 96-97). These novel space policy
perspectives and emerging practices of outer space natural resources exploitation are trending
away from the restraints of strict notions of the terra/res communis omnium global commons
designation of outer space in Article I, and the consequent non-appropriation principle of Article
I1, 1967, relative to space minerals exploitation (ibid.). Other states such as the United Arab
Emirates, Japan, China, and Russia have signaled explicit or implicit inclination to similar res
nullius policy shifts specific to space mineral resources exploitations for private benefits.
The United Arab Emirates (UAE): Space Resources Exploitation Policy (2016 and 2019)

The United Arab Emirates (UAE) has a national space sector governed by Federal Law
No. 12 of 2019 on the Regulation of the Space Sector (UAE Government 2022, 1-18). In Chapter
1, Article 1, the UAE space law defines “space resources” as “Any non-living resources present
in outer space, including minerals and water” (ibid.). It is “abiotic” in Title IV, Section 51301 of
the U.S. 2015 Space Act. The UAE framework regulates, in Article 4(i) and (j), space resources
exploration or extraction activities as well as activities for the exploitation and use of space
resources for scientific, commercial, or other purposes. Unlike the explicit assertion of a Res
Nullius exclusive appropriations theory by U.S. 2015 Space Act and Luxembourg’s 2017 space
legislation, the UAE 2019 hearkened back to the UAE 2016 National Space Law.

That legal framework was grounded on the Res Communis cooperative theory as the
UAE highlighted principles of international cooperation, coordination, and collaboration in space
activities, consistent with Articles I and 11, 1967 OST (UAE 2016, 4.6). Also, Title IV, Sec.
51303, U.S. 2015 Space Act explicitly grants exclusive ownership rights to space actors engaged

in the mining of space mineral resources. Conversely, the UAE scheme does not grant such
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exclusive rights but makes it subject to a national board’s decision, according to Articles 14 and
18 of UAE’s 2019 space law. Arguably, the UAE framework is distinguishable from the U.S.
and Luxembourg res nullius models in that the UAE grants permits to private space actors as
fronts for the national agenda in space—probably to avert any appearance or semblance of a
breach of Articles | and Il, of the 1967 OST that barred direct national sovereign territorial
appropriations in space. Von der Dunk (2023) notes that the UAE law almost exclusively
focused on the establishment, role, and structure of the UAE Space Agency, rather than dealing
with any substantive (international) space law and how to implement it in a domestic context.
Japan (JAXA): 2021 Japan National Space Resources Exploitation Policy

Following the U.S., Luxembourg, and the United Arab Emirates, and continuing with
trend of nations (formally or informally) moving towards a res nullius policy of space minerals
exploitation, Japan is the fourth country in the world to explicitly enact a national space
resources policy and legislative framework. The Japanese Act No. 83 of 2021 was enacted by the
Diet on June 15, 2021, and came into force on December 23, 2021. It is titled “Act on Promotion
of Business Activities Related to the Exploration and Development of Space Resources” (Japan
Official Gazette June 23, Reiwa 3, Extra No. 141, Law 83). Similar to the space minerals
exploitation frameworks of Title 1V, Sec. 51303, U.S. 2015 Space Act, Articles 1-3 of
Luxembourg 2017 Space Resources legislation, and UAE’s 2019/2021 space resources legal
framework, Japan’s 2021 Act explicitly permits a licensed Japanese person or company to
undertake commercial mining of space resources. The framework also provides that such a space
actor engaged in the mining activity will acquire ownership right or title to the extracted space
resources (Japan Space Act 2021, 1-16). The Act is a departure from Japan’s earlier reticence to

unilateral commercial mining of space minerals.



140

Just like Title IV, Section 403 U.S. 1015 Space Act, Japan has not endorsed sovereign
territorial appropriations of outer space, but rather invested in private space actors like I-space
Inc., that are primarily interested in space-mining operations (JAXA 2021, 1-14). Also, similar to
Title IV, U.S. 2015 Space Act and Luxembourg’s 2017 space resources law, the Japanese Act
defined “space resources” as water, minerals, and other natural resources that exist in outer
space, including on the Moon and other celestial bodies” (Japan Act 2021, 1). These evolving
national space mining policies, coupled with the non-state international frameworks such as the
Artemis Accords (2020), ISECG (2023), IISL (2015), and the Hague Working Group’s
“Building Blocks” (2019/2022) all point to an increasing trend in the direction of unilateral space
mining. However, a correct interpretation of Article 11, 1967 relative to Title IV, would
harmonize these instruments for a universal space mining protocol that spacefaring states and
international organizations would rally under.

Conclusion

As demonstrated in this chapter, this 2015 U.S. public policy instrument on space mining
is dreaded by some influential commentators as constituting a repeal of the 1967 OST and an
erasure of the underpinning res communis designation of the outer space realm. Others even
envisioned Title IV as a rollback of, and a frontal attack on, the 1967 OST and the notions of
interstate cooperation, collaboration, and coordination going back to Grotius and Roman law,
that underpin the 1967 OST, the UN Charter, and modern general (public) international law.
This is alarming because those principles governing use of common spaces that do not belong
exclusively to any nation are intended to keep the peace. But from the section-by-section
unpacking of expert interpretations of Title IV above, it does not appear that the law risks a

return to the Wild, Wild West, to an arms race that may result in a 21% century nuclear
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confrontation among global states. Rather what is apparent is that experts vary in their
comparative interpretive perceptions of Title 1V relative to Articles | and 11, 1967 OST. Chapter
Five synthesizes the key theoretical perspectives of Title IV relative to Articles I and 11, 1967
OST, especially how to conduct proper multilevel comparative analysis of both legal instruments

to avoid the kind of Wild, Wild, West outcomes and doom scenarios dreaded by some experts.
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CHAPTER FIVE

Synthesis

Beginning with an introduction to the necessity of a research study of multilevel
theoretical perspectives of contemporary U.S. public policy on space mining, the first chapter
revealed the problem posed by a lack of coherent legal framework to guide the emerging global
interests in the massive financial opportunities inherent in the mining of strategic space mineral
resources for private benefits. Noting the danger of a Wild-Wild West scenario in this novel
domain in the absence of a congruent international space mining framework, the study took a
tour of earlier legal and political thinkers that theorized against the backdrop of imperial logic
and rivalrous conflicts over terrestrial resources. The thoughts of thinkers such as Hugo Grotius,
John Selden, and John Locke helped in crafting two possible ways of approaching non-sovereign
territories and resources — either as res communis Global Commons that are not subject to
unilateral sovereign territorial appropriations or as non-sovereign res nullius unowned things
subject to unilateral sovereign territorial or individual appropriations.

The crux of the matter is that “in an increasingly interdependent world, state sovereignty
is inherently limited in order to protect the equal sovereignty of other states...” (An Hertogen
2016, 901). Classical and contemporary theorists faced the arduous task of defining the precise
constraints on states in an ever evolving technologically driven sovereign reaches of global states
to the equally evolving international spaces such as the high seas and outer space. These thoughts
guided the 20" century post-WWII world in designing pivotal legal frameworks to construe
interstate relations especially as modern rocket technology had opened up possibilities of

extending the scope of national sovereign territorial boundaries and the reaches of global states.
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Significantly, the post-WW!II world operating under the auspices of the United Nations
and the newly minted rule of general international law affirmed, as best practices, principles of
cooperation, collaboration, and coordination among states and international organizations. To
avoid the conflicts and wars (i.e., state of nature) that has historically befallen global states due
to fights over non-sovereign territories and resources, the UN designated non-sovereign
territories such as the high seas and outer space as res communis omnium global commons, not
subject to sovereign territorial appropriations. Uniquely for outer space, states could reach that
realm by means of innovative unmanned technologies operated from the terrestrial loci of states.
The embryonic 1967 OST was then designed to constraint the propensity of states to unilaterally
extend sovereign territorial influences beyond their terrestrial geographic boundaries by planting
national flags there in order to keep others out.

Hence, the 1967 OST in Articles I and |1, provided free, equal, access to explore and use
outer space and celestial bodies, without the need for the loathed national appropriation of space
or celestial bodies and territories. In the tradition of classical theorists confronted with the same
dilemma, the drafters of the 1967 OST sought to avert potential interstate wars and global
conflicts over outer space. This regime remained in force and unchallenged until a 2015 pivotal
U.S. public law was enacted to permit U.S. legal entities to extract asteroid and space mineral
resources for private benefits. This unilateral national legislation generated intense ongoing
debates among influential commentators, expert theorists, and space actors at both the
international and U.S. domestic levels. The major dueling perspectives are surveyed in this
chapter in a synthesis of the competing interpretive frameworks of Articles | and Il, 1967 OST

relative to the Title IV, U.S. 2015 Space Act.
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This chapter also articulates the novel propositions contributed by this researcher in
furtherance of ongoing multilevel debates. This researcher adds two novelties to the ongoing
discourse of space mining law and policy. First, the study proposes that contemporary theorists
of space mining law and policy and their various theoretical constructs are best understood in a
structured categorization of the competing views consistent with the underlying ideological
spectrum that shaped a theorist’s legal thoughts. The study demonstrates this in the synthesis of
prevailing perspectives of space mining law and policy below. The research design descriptions
shows how to identify the ideological elements in the extant theoretical works in the literature
using the qualitative Grounded Theory research approach and the NVivo qualitative research
software.

Second, to reinforce the pragmatic and realist perspectives (discussed below) that claim
implicit presence of space mining activities in the 1967 Outer Space Treaty and perspectives of
legal-historical analysis of the travaux preparatoires of international space law, this researcher
proposes that the legitimacy of Title IV, U.S. 2015 Space Act—as having a solid basis in
international law—is best definitively established on grounds of the 1927 “Lotus” principle of
international law discussed below. This is due to the explicit silence of space mining policy in
the body of general international law and its cognate international space law. The study
substantiates this claim in the following synthesis of views, the policy tool of original intent
analysis, the 1927 “Lotus” principle, and by way of key interpretive stipulations in the 1969
Vienna Convention on the Law of Treaties.

Specifically, this chapter articulates some key theoretical constructs that theorized
whether Title 1V has a solid basis in international law under Articles I and Il, 1967 OST and

related provisions of international space law. In addition, it presents a comparative survey of
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some ongoing debates on some aspects of Articles I and Il, 1967 OST and Title IV. From a
thorough evaluation of these leading theories of space mining law and policy, what emerges is an
overarching framework. Using Grounded Theory (Glaser and Strauss 1967), | show that a proper
interpretation of the “non-appropriation” principle of Art. 1l, 1967 OST, would not necessarily or
legally stand in the way of maintaining the space mining policy of Title IV, U.S. 2015 Space
Act. Thus, this research study stands for the proposition that Title IV has a solid basis in
international law when the totality of current theoretical constructs are considered and further
strengthened through the lens of the 1927 “Lotus” principle and original intent policy analysis
using the interpretive regime of relevant provisions of the 1969 Vienna Convention on the Law
of Treaties (VCLT 1969). But first a summary of the research design demonstrates how the
theoretical integration was performed leading to the synthesis in this chapter.
A Summary of Research Design: Methodology & Method

The nature of the phenomenon of dueling theoretical constructs space minerals policy
being studied lends itself to a qualitative methodology. The method employed is Glaser &
Strauss’ (1967) classical Grounded Theory (GT). The GT process involved the use of the NVivo
qualitative research software to upload, catalogue, and analyze a copious compendium of extant
documentary data of space minerals mining policy themes, concepts, and theories. The data was
drawn from the space policy empirical sources domiciled within the United Nations Office for
Outer Space Affairs (UNOOSA), the UN Committee on the Peaceful Uses of Outer Space
(COPUOQS), the UN International Law Instruments library, and the U.S. Congressional Research
Service. Most theoretical or secondary sources such as journal articles and books by experts on
space policy were drawn from open access academic online domains and local libraries. These

were organized, catalogued, and analyzed in an iterative open coding of space minerals policy
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themes, axial coding of concepts, and selective coding of the dueling theories, for an over-
arching theory that resolved the research question.
Document Analysis & Data Collection

Already published (extant) documents of outer space law and policy related primary and
secondary sources documents and texts were sampled, gathered, and evaluated for relevance.
The hundreds of such documents and texts that spoke to contemporary space minerals mining
policy were ultimately catalogued and digitally uploaded to folders primarily created by this
researcher for this research study purpose in the purchased version of the NVivo qualitative
research software. The documents were organized digitally using NVivo to conduct the iterative
Grounded Theory procedure that included theoretical sampling (using “word-cloud”), open,
axial, and selective coding. Using the coding process, the documents were granulated or broken
down into bites of thematic, conceptual, and theoretical research data. The prolific use of “word
cloud” exposed the key terms and themes related to the elements of the ideological spectrum
underpinning the extant document being examined (See the graph below)
Data Analysis

The study used a comparative, inductive foreign policy analysis process to examine the
organized data pursuant to understanding the conceptual and theoretical construct emerging from
the text being examined. This also assisted this researcher to understand how the emerging
themes, concepts and theories could be relevant in constructing an overarching theory that helps
to answer the question of whether Title IV has a solid basis in international law, and therefore,
whether it is conceptually reconcilable with the 1967 OST and general international law. The gist
of this inductive quest was to examine the orderly framework of space law and policy literature

as data, and to uncover how those bits of data within the examined texts could be harmonized to
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advance the needs of a modern international community under the 1967 OST, including the
foreign policy goal of the United States in the prosperity of its legal entities under Title IV, U.S.
2015 Space Act.
A Space Minerals Mining Research Process

As used in this qualitative research study, the term “space policy” refers to the official
approach of the United States to the mining of outer space and asteroid mineral resources. This
sense comports with the perspectives of experts in this field who also agree that a ““space
policy’’ describes a nation’s strategy regarding its civilian space program and the military and
commercial utilization of outer space (Stuart 2013, 1-2). Further, according to Tronchetti (2013),
“...space policies include both the making of space policy through the legislative process and the
execution of that policy by civilian, military bodies, and regulatory agencies...” (ibid., ix). Thus,
the dueling multilevel theories of space mining constitutes contemporary phenomena for
qualitative research. Particularly since the prevailing theoretical constructs encompass the rules,
norms, practices, and procedures governing multilevel space minerals extraction questions.
Hence, the subject matter of space mineral resources exploitation policy lends itself both to
Regime Theory (RT) literature examination and to a qualitative study methodology using the
comparative inductive process found in Glaser and Strauss’ (1967, 1-57) Grounded Theory
technique. The classical GT technique employs the process of theorical sampling, open coding,
axial coding, and selective coding in an iterative evaluation of the empirical and theoretical
documentary data for answers to the specific research question of this study.

To properly investigate the empirical / primary source documents of space law and
policy, this research study drilled into the ground or foundation of the 1967 OST (and its travaux
preparatoires) and Title IV, U.S. 2015 Space Act (U.S. Congress Report Services), applying

Glaser and Strauss’ (1967) classical qualitative Grounded Theory (GT) method which is
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normally used for qualitative studies of novel fields, such as the space minerals mining policy
domain. In this GT process, the study employed the strategies of open (thematic), axial
(conceptual), and selective (theoretical) coding, to granulate the collected empirical and
theoretical documents of multilevel space law and policy into coded / labeled bits of data. And,
in a constant comparison process, the study catalogued, categorized, and inductively analyzed
the diverse sets of themes, concepts, and theoretical constructs in an iterative process. At the
selective coding stage, the study drew from the categorized sets of data to isolate an overarching
theoretical construct that helped to answer the research question. An account of the Grounded
Theory method “Open coding” process is graphically detailed in the following representative
graphs.

For instance, in the following graph of an initial “Word Cloud” conducted under the
“open coding” category, by uploading Articles I and II, 1967 (as empirical source) and triggering
“word cloud” one can see the absence of terms currently associated with space mining, such as
“Asteroid resource,” (open-coded, “AR”), “space resources” (coded “SR”), and “commercial
recovery” (coded “CR”). In fact even an expanded “word cloud” of the entirety of the uploaded
1967 OST, the 1945 UN Charter, and the relevant UN General Assembly Resolutions leading up
to the 1967 OST turned up similar absence of terms currently used in the 21% century for space
mining activities. Conversely, a similar search in the 2015 U.S. Space Act generally, and Title
IV specifically, yielded high counts of space mining terms and concepts.

Likewise, these same tests were conducted to uncover ideological terms and concepts
underpinning secondary sources (i.e., theoretical texts) such as Tronchetti (2013; 2019), Von der
Dunk (2017; 2019; 2020); Blount and Robinson (2016); Gangale (2016); and Oduntan (2012;

2015). Using color-coded “word-cloud” trigger that assigned different colors to ideological
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streams such as Neoliberal, Pragmatic, Neorealist, and Nationalist the terms and concepts related

to the characteristics (or elements) of an ideology became apparent, including the numerical

occurrences in a given text. This helped in categorizing the texts and their author in the various

theoretical blocks discussed below in this chapter. For purposes of required brevity, those graphs

are not included in this version of the manuscript.

Table 4. Sample “Open Coding” using iterative “Word Cloud” in NVivo to identify, isolate, and

code space minerals themes.

3xin Art. I; 1x in Art. Il.

Key/Buzz Words Articles | & 11, 1967 Title IV, U.S. 2015 Space | Code (Label)
OST Act
Asteroid Resource (AR) 0 7 X (including in headings) | ARes.
Space Resource (SR) 0 16x (including in headings) | SRes.
Commercial Exploration 0 8x (including headings) CEXx.
(CE)
Commercial Recovery (CR) 0 7x (including headings) CRec.
U.S. Citizen (s) 0 7X U.S. Citz.
Exploration 2X 10x Expl.
Utilization / Use 3X (use); Utilization,1x 5x — (Utilization 4x; Use Utlz/Use
(in Preamble 4(b)) 1x)
Authorization 0 (in Articles | & 11); 1x 2X Auth.
(in Article VI)
Supervision 0 (in Art. I & II); 1x (in 2x (in 51302 (a) (3)) Supvs.
Art. VI)
Obtain, possess, own, sell, 0 Obtain — 1x (51303); OPOST
transport Possess — 1x (51303); Own
— 1x (51303); Ownership —
1x (Sec. 403);
Sell — 1x (51303);
Transport — 1x (51303)
United States 0 (inArt. I & I1). 12x us
1x (as “Depository” in
Article XIV (2)
International 21X 4x Int’l
International law 1x (in Art. 1) 0 IL
Equality 2x—inArt. | & Art. X 0 Eq.
Outer space / space 4x ((in entire1967 OST) 18x (including headings) 0S
Moon 30x (in entire 1967 OST): | O CB (celestial body)

Asteroid (s) 0 8x Ast.
Celestial bodies 34x 1x (Sec. 403) CB
Int’] cooperation 1x (in Preamble). 0 IC
Ix (in Art. 1)
Int’l obligation (s) 0 4x (3x in 51302; 1x in 10
51303

Appropriation Ix (in Art. 11) 0 Approp.
Sovereignty Ix (in Art. 11) 2x (in Sec. 403) Sov.
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Exclusive Ix (in Art. IV — 1x (in Sec. 403 — exclusive | Excl.
exclusively for peaceful rights or jurisdiction...).
uses)

Mankind 4x (2x in Preamble; 1xin | 0 Mknd.
Art. 1; 1xin Art. V).

States / nations/countries States — 41x; Nations - States, as in other countries | SNC
13x; Countries — 1x — 0; Nations — 0; Countries

-0

The Overarching Theory

The overarching theory is that Article 11, 1967 OST and Title IV, U.S. 2015 Space Act
can straightforwardly be harmonized and are compatible. Together, these instruments are
mutually compatible with the needs of a modern 21% century international community seeking
responsible extraction of outer space mineral resources for private benefits. Hence, this research
study finds that under the better, more coherent, and plausible legal interpretation of
contemporary multilevel space minerals mining policy, there is no inherent incompatibility
between the res communis omnium philosophical basis of Article 11, 1967 OST that protects the
overall interests of the co-equal sovereign nations of the world, and the res nullius policy
framework of Title IV, U.S. 2015 Space Act that provides a rational legal framework for the
enrichment of all nations through space mining. Thus the U.S. does not need to unilaterally
modify or withdraw from the 1967 OST in order to implement and actualize the policy goals of
Title IV, Sec. 51301-03, U.S. 2015 Space Act. This finding does not however foreclose the
ongoing nuanced and dueling policy debates by influential commentators on the implications of
Title IV for certain provisions of the 1967 OST and general international law.
Who can Engage in Space Mining: States or Private Space Actors?

Scholars are still debating to what extent Article 11, 1967 OST applies to private actors,
and the scope of limitations it places on the ability of States to enable private space actors.

According to Blount and Robinson (2016) and Von der Dunk (2017; 2019), Article 11, 1967 OST,
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is extended to private actors through Article VI - which imputes to States “international
responsibility” for their non-governmental actors. The effect of this Article VI clause is that
States will not pass an international obligation to the individual that would result in an
international crime (Blount and Robinson 2016, 166; Von der Dunk 2019). Rather, Article VI
makes the acts of non-governmental actors attributable to the State as contemplated by
international law under Article 11 of the UN 2001 Articles on State Responsibility for
Internationally Wrongful Acts (UN Legal 2001, Responsibility of States for Internationally
Wrongful Acts, Articles 1- 59).

Article 11 of the 2001 “Responsibility Act” provides that “Conduct which is not
attributable to a State under the preceding articles shall nevertheless be considered an act of that
State under international law if and to the extent that the State acknowledges and adopts the
conduct in question as its own” (ibid., Chapter II, Art. 11). According to the foregoing experts, it
means that a State is obligated to maintain control over all commercial actors, but it must extend
rights and obligations to them within a narrow jurisdictional framework constructed by Article II,
Article VI, and Article VIII of the Outer Space Treaty (Von der Dunk 2002; Blount and Robinson
2016). Thus, commercial activities are limited by a State’s ability to authorize space activities
that would result in Article II, 1967 OST prohibition of “national appropriation” of space,
celestial bodies, including the Moon.

Yet questions still remain on what scope of activities a State can control without
appropriating space or celestial bodies in breach of the “non-appropriation” principle of Article
I1, 1967 OST. According to Blount and Robinson (2016), this is “the central question raised by
Title IV of the CSLCA.” The issue is whether the principles of res communis prohibit the

exploitation of removable resources in outer space? Although Article II does not explicitly
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prohibit or permit the extraction and appropriation of natural resources, this is a critical point of
much disagreement in the literature of Article II that was surveyed in this study as discussed in
the synthesis of theories in Chapter Five below. Is there necessarily a connection between
appropriation of the real estate of space / celestial bodies and resource extraction, and does one
equate or entail the other? Experts disagree based on underlying ideological visions of space and
preferences of legal authority in that sphere (international versus national) (IISL-American
Branch 2016/2022).

Despite the lack of a textual, affirmative prohibition or permission of space mining
activities in particular in Article II, most experts agree that it does place some limitations on
States vis a vis their ability to extract resources because of the frustration of incentives for states
to expand their sovereign territorial boundaries through occupation and use of outer space or
celestial bodies. Von der Dunk (2017) averred that by designating outer space and celestial
bodies as Global Commons, Article II eliminated colonial impulses of states, but the bar does not
constitute a legal barrier to space resources mining. Yet, not every kind of space activity can be
permitted such as the deployment of weapons of mass destruction or subtle territorial claims
under the guise of space mining on a particular space location or celestial body such as an
asteroid. Regardless, Blount and Robinson (2016) highlight that an undefined gap still exists
between the act of “appropriating” space resources versus the act of either “using” space
resources or using space generally as permitted in Article I, 1967. These nuances cannot be
resolved in this policy study since these are purely matters of legal technicalities reserved for
space law experts — who are currently debating these.

This research study argues that the drafters of the 1967 OST properly barred sovereign

territorial ambitions from being extended to space under Article II, 1967 because the express
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policy of the 1945 UN Charter recognized the equality of states and the limits of sovereignty. In
a postcolonial rule of international law, the principle of equality of states and limitation of
sovereignty were adopted to prevent the rivalrous spatial expansions of imperial borders, which
had already resulted in two World Wars, the geopolitical tensions of post-WWII Cold War, and
Space Race. However, under original intent analysis, this study did not find corroborating
evidence that the drafters of the 1967 OST intended to use Article II’s “non-appropriation”
principle as an all-time complete bar against space minerals mining policies by states,
individuals, or international organizations.

Article II, 1967 OST - The Territory vs. Property Debate

Blount and Robinson (2016, 169) averred that the current theoretical debates over the
legality of Title IV relative to Article II, 1967 is due to some scholars interpreting Article II to
implicate property rights directly. The term “appropriation” is primarily concerned with the
expansion of State territory, not property (ibid.). “It is the indirect connection between the spatial
concepts of territory and property that creates an unresolved ambiguity....” (169). According to
some experts, the general prohibition in Article II, 1967 OST against claims of territorial
sovereignty over outer space, celestial bodies, including the Moon, extends to the exploitation of
space natural resources (Tronchetti 2019, 769-813).

For instance, Gorove (1977) asserted that “Any use involving consumption or taking [of
natural resources] with the intention of keeping for one’s own exclusive use would amount to
appropriation” (82). In this rationale, Tronchetti (2009) and Gorove (1977) interprets
“appropriation” in the 1967 OST to read that “because the Outer Space Treaty never makes a
distinction between outer space and its natural resources . . . the term outer space must be
understood as resources. Moreover, the appropriation of natural resources for the exclusive

benefit of the user appears to be in contrast with Article I’ (32).These interpretations “compress
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territory, real property, and chattel property in such a way that resource extraction is a functional
equivalent to appropriation” (Blount and Robinson 2016, 170). But resource extraction cannot be
equivalent to space territory or real estate itself.

Other commentators such as Von der Dunk (2017), Bin Cheng (1997), Blount and
Robinson (2016) make the distinction between space territory (generally protected by Article II)
and space natural resources (not specifically addressed in the 1967 OST). Some authorities such
as Lachs (2010) rejects the notion of outer space as “res” or thing, to emphasize its
appropriateness as international space, a sphere, or realm— which no state can appropriate for
itself to the exclusion of all others. These experts contend that the right to freely explore and use
outer space under Article I, 1967 OST, is analogous to the rules underlying other international
spaces such as the high seas where fishing is permitted without any part of international waters
being subject to territorial sovereignty of any states (Von der Dunk 2017).

For outer space, the crux of the reasoning is that international law grants spacefaring
States and private actors the right to appropriate outer space natural resources (Von der Dunk
2017). These actors may conduct space mining as long as their activities does not involve any
permanent appropriation of the areas from which the resources are appropriated and meets all
other obligations under relevant provisions of the 1967 OST and international law(ibid.). And,
Von der Dunk (2020) has interpreted the “freedom of use and exploration” as implicitly
including space mining regardless of the lack of any express mention of the terms “space
mining” or “commercial extraction” of natural resources within the text of the 1967 OST. This
insightful interpretation bodes well for the compatibility of Title IV with the 1967 OST because
the space mining policy which is implicit in the 1967 OST became more explicit in Title IV —

hence the two legal instruments cohere. But this new reality raises more questions.
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What constitutes “permanent” or “temporary” mining operations duration for purposes of
Article II, 1967 OST, is a legal question for experts to resolve as the field of space mining
evolves. Nuances also arise as to whether a particular rich deposit piece of space body or real
estate would be freely accessible to all comers per Article I, 1967 OST; and whether resource
areas could be reserved or rented out over long durations as in terrestrial fossil fuel and other
resources mining laws. In addition, subject to Article I and Article IX, of 1967 OST, such
activities should not prevent others from conducting the same activities (IISL 2015, 1-3). Thus,
Article 11, 1967 OST is interpreted by most experts as having specific application to the concept
of territory and not to property (Blount and Robinson 2016). Hence Article II functions to
exclude the outer space realm from the territory of States to international space of global
commons (ibid.). Therefore, “appropriation” only occurs when property rights flow from
territorial claims. What then is the legal condition of property in international spatial areas?

Property in the International Spaces

The spatial areas that do not belong within any particular sovereign borders of States are
known in international law as either “res communis” (Blount and Robinson 2016), “terra
communis” (Tronchetti 2019), or “Global Commons” (Von der Dunk 2019). Scholars are at odds
with these terms and how they use them. For instance, Hertzfeld, Weeden and Johnson (2015)
argue that the use of these terms leads to “pitfalls’ in the interpretation of space law and policy

because these terms are not explicitly used in the text of the 1967 OST. In this view, problematic

29 ¢ 99 ¢

terms include, “space is a global commons,” “common pool resources,” “anticommons,” “res
nullius” and “res communis” (Hertzfeld, Weeden and Johnson 2015, 1). They concluded that “In
reality, none of these terms clearly fits the full legal or economic conditions of outer space, and
none of them provide an adequate framework for the future handling of space resources, space

exploration, or even for resolving the unavoidable future issues when there will be competing
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interests or major accidents occurring in outer space...” (ibid., 1). But authorities differ on this
perspective because the use of legal analogies and typologies is well rooted in international law.

For instance, Blount and Robinson (2016, 170-171) contend that those who reject the
designation of outer space as “global commons” always run into mistaken analysis of Article II
as primarily concerned with property and engage in a historical analysis of “commons” which
obfuscates the actual meaning of that provision. Moreover, most authorities consider some of
these terms, including “global commons™ as permissible legal typologies that provide
interpretive meanings to space law concepts and theories (Tronchetti 2013). In this sense, “global
commons” has two aspects and denotes an area outside of or beyond the sovereign control of a
nation-state and not subject to claims of any state’s territorial sovereignty (Blount and Robinson
2016, 171). Namely, “global commons” is a legal typology and has general legal content.
“Global Commons” as Typology of Legal Space

According to Oduntan (2012), the term “global commons” is a typology of legal space in
international law. The root of the term “commons” is found within Roman law and English
common law but has traditional applications to economic or property interests (Hertzfeld,
Weeden, and Johnson 2015, 5-6). But in modern international law, the term “commons” does not
refer to “property” but describes a settlement of territory (ibid.). Blount and Robinson (2016)
explain that “While economic and property interests are implicated in spatial settlements,
international law is structured through the broader allocation of territory among sovereigns to
avert international conflict....” ( 171). Thus, micro economic and property interests are
encapsulated within the macro territorial sovereignty of states (ibid). Each state manages those

internal economic and property interests within its sovereign territory.
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Beyond the territorial boundaries of states are the non-sovereign territories that cannot be
owned by any state (Von der Dunk 2002; Tronchetti 2013). International law employed the
typology of “global commons,” to categorize this spatial matrix, which is “primarily about rights
of exclusion maintained by States....” (Blount and Robinson 2016, 171). This means that as an
area that is outside of the sovereign control of a nation-state and not subject to claims of
territorial sovereignty, each state has the right to contest any extensions of sovereign territorial
intent or activity by any other actors in the Global commons (Tronchetti 2014). No state can own
it, but all have access to “use” global commons domains contingent upon applicable international
regulations. Article I, 1967 guarantees the right of freedom of “exploration and use” to all states
on the basis of equality and without discrimination.

Lex Specialis in the Global Commons

As a legal typology, the term “global commons™ only has general legal content and can
only describe the legal state of a global commons in the least restrictive sense. It follows that
each commons has its own unique /ex specialis that applies within the framework of international
law (Von der Dunk 2019). According to the Oxford Guide to Latin in International Law I* ed.,
the maxim, lex specialis derogat legi generali (special laws repeal general laws) describes the
difference between specific, unique regulatory mechanisms that address narrower matters and the
general nature of the principles of international law. Thus, lex specialis is principle according to
which a rule of lex specialis is deemed to apply notwithstanding contrary general principles of
international law (Aaron X. Fellmeth and Maurice Horwitz 2011, in Oxford Guide to Latin in
International Law, 1% ed., online, 1).

The priority given to lex specialis is “considered justified by the fact that the /ex

specialis is intended to apply in specific circumstances regardless of the rules applicable more
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generally where those circumstances may be absent” (ibid., 1). For instance, the non-sovereign
domains of the high seas, the deep seabed, Antarctica, and outer space all have distinct
specialized legal regimes that create unique rights and obligations for States, such as Article VI,
1967 OST licensing and continuing supervisions responsibility of states over national space
activities of their legal entities. This means that even though no state can claim sovereign
territorial rights over any parts of outer space, national sovereignty still plays a role in regulating
the outer space global commons through personal jurisdiction under Article VI and “quasi
territorial jurisdiction” over registered space objects and personnel in them (Von der Dunk 2002,
462-481).

Extensions of National Sovereignty to Specific Areas of “Global Commons”

According to (Blount and Robinson 2016, 171-172), in actuality, the creation of unique
rights and obligations for States “means that for each “global commons” [the high seas, the deep
seabed, Antarctica, and outer space] States are free to adopt a lex specialis that they perceive as
the proper balance between international peace and security and their own self-interests. Each
“commons” results from a settlement that reflects the physical characteristics of the area, current
technology, historical perspectives, and specific geopolitics at the time of negotiation” (171/172).
Under such consideration, States can allow for the presence of national jurisdictions within the
“Global Commons” spaces (ibid.).

This is then how the national sovereignty of states is exercised in the non-exclusive outer
space “Global Commons” - through such routes as personal jurisdiction over the legal entities
licensed and continually supervised under Article VI, and “quasi-territorial” jurisdiction under
the registration regime of Article VIII (Von der Dunk 2002, 462, 481). Particularly, as the focus

in space shifts from the founding era military/security concerns to Cold War geopolitics, late 20™



159

century emphasis on radio / satellite economics, and 21 century evolving commercial interests
in space tourism and space minerals mining, this translates to changing perceptions, uses, and
relevance of the legal concept of sovereignty in space activities like space mining (ibid., 481).
Appropriation of Space Territory v. Extraction of Space Minerals

A current open issue confronting the continued exercise of jurisdiction-based sovereignty
in global commons revolves around the contention of some authorities that a violation of the
“non-appropriation” principle of Article II, 1967 occurs with any unilateral extractions of space
minerals or placing of national flags on any part of space real estate or celestial body (Tronchetti
2019). In the new policy domain of space mining, the question is whether an appropriation of
territorial sovereignty occurs “by any other means” in violation of Article I, 1967 OST through
commercial extraction of outer space natural mineral resources under national jurisdiction
regulations like Title IV (Blount and Robinson 2016). The various competing views on this issue
shape the contemporary theoretical schools discussed elsewhere in this study. Von der Dunk
(2017) and Blount and Robinson (2016) demonstrated that analogies drawn from the 1982/2004
UN Convention on the Law of the Seas and the 1959 Antarctic Treaty establish that legal
extractions of natural resources within specific limits in these global commons spaces does not
constitute an appropriation of territorial sovereignty “by any means” because no international
spaces are taken in the process.

Further, the specific clauses in these instruments clearly define the scope of natural
resources extraction within these international spaces. For example, in Article 87 of 1988/2004
UNCLOS, the “high seas” is an area of broad liberal usage in which the extraction of resources
from the deep seabed is governed by an international authority as stipulated by Articles136, 137,

and 156. Similarly, Article 7, of the January 14, 1998, Protocol on Environmental Protection to
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the Antarctic Treaty, prohibits any commercial exploitation of mineral resources in Antarctica.
Under these considerations, “resource extraction for commercial purposes therefore can be
interpreted as a valid “use” under general international law that govern international global
commons. Therefore, the lack of a specific clause prohibiting space minerals extractions within
the body of the 1967 OST indicates that the extraction of those resources was considered a valid
“use” within the lex specialis of outer space (Blount and Robinson 2016, 172)

A Novel Contribution by this Researcher: Emerging Theoretical Perspectives

This research study examined some sets of contemporary theoretical perspectives that are
currently debating the legal and policy implications of emerging national space minerals mining
policies, such as Title IV, on the well-established principles of international space law under
Articles I and II, 1967 OST and related provisions. The primary question that guided this aspect
of theoretical delineation process in space law and policy literature was whether the rights
purportedly granted by the national law of Title IV, U.S. 2015 Space Act are with or without
solid basis in the existing international legal regime under Articles I and II, 1967. In a unique
application of foreign policy analysis to the emerging field of space mining policy, this study
identified, categorized, and organized these evolving leading theoretical constructs using the
thematic, conceptual, and theoretical processes of the Grounded Theory method of literature
organization and analysis. This researcher evaluated relevant interdisciplinary theoretical texts
under response-categories such as “Yes,” “No,” “Possibly,” “Absolutely / Necessarily,”
“Inherently” relative to the research question: Does the U.S. national level right to extract
asteroid or space resources for private benefits under Title IV have a solid basis in international
space law and general international law?

To test which theoretical perspective a space law and policy expert fits into, the collected

published works of that scholar was uploaded in digital form to the NVivo Qualitative Research
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Software. An initial “Word Cloud” of each of the collected text would highlight the dominant
terms and themes used in that text. Those terms and themes were then used to query the types of
concepts in the space law and policy literature that commonly used them. From the identified
occurrences, themes were matched to concepts, and the specific concepts were then traced to
instances of their occurrences in a theoretical construction that analyzed the question posed
above, within the collected texts. The same process was used to pinpoint ideological
underpinnings of each theory in the texts examined for this research study. While this criterion
may not be universally practiced in every qualitative research study of this field, it fits within the
classical Grounded Theory recommended by Glaser and Strauss (1967) for little known novel
domains such as the space minerals policy sphere.

Based on this process the study organized the results of the contemporary theories that
were uncovered under the analytical captions that reflects their general dispositions towards
Article II, 1967 OST versus Title IV, U.S. 2015 Space Act. The Directorate of Research
(American Branch) of the International Institute of Space Law (IISL 2016/2022, 8-9) organized
contemporary outer space sovereignty debates along the lines of “monist” versus “dualist”
perceptions based on whether a commentator advocates the primacy of international law in that
realm (monist) or allows for both national and international law to govern the outer space
geophysical and spatial territory (dualist). Under this distinction, the “monists” do not distinguish
the spatial and geophysical outer space from any mineral resources deposited therein and are
inclined to reject contemporary national space mining frameworks such as Title IV, while strictly
applying the provisions of the 1967 OST and principles of general international law to shield the

space realm from all forms of national encroachment (ibid.).
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Also, monistic perspectives involve perceptions of whether international law alone (strict
internationalist) or domestic national space regulatory schemes (strict nationalist/populist) must
govern the space policy domain in question (ibid.). To the contrary, “dualists” and variants drawn
from it tend to recognize a distinction between mineral resources lodged in spatial / geophysical
outer space from the political issue of sovereign territorial takings in outer space. In addition,
dualists generally consider reasonable national space legislations, such as Title IV, as an integral
part of the wider development and progression of international space law. Thus, dualists mostly
would restrict the “non-appropriation” principle of Article II, 1967 OST to protecting space real
estate from sovereign territorial appropriation, while natural resources may be lawfully extracted,
but not under Title IV, instead under Article 11, 1979 Moon Agreement (IISL-American Branch
2022, 8-9).

What this research study contributes to this is to further widen the monist-dualist
category into a broader category that accounts for specific political ideologies that drive
particular space mining legal philosophies relative to comparative perceptions of Articles I and
II, 1967 OST and Title IV, U.S. 2015 Space Act. On this analytic basis, the emerging theoretical
constructs include strict non-appropriation/inherent incompatibility (monist), pragmatic
appropriation/mild compatibility (dualist), realist appropriation/strong compatibility (dualist),
nationalist hegemonic appropriation/Absolute compatibility (monist). The institutional
theoretical positions of the IISL (2015), The Hague International Space Resources Governance
Working Group (2019), and the IISL-American Branch (2022), are also articulated as parts of an
emerging international theoretical construct that contributes to the general theoretical landscape

of contemporary space minerals mining law and policy.
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The Harmonized Appropriation/ Mutual or Inherent compatibility (dualist) is the
proposition of this research study. Finally, respectively, each theoretical category was assigned
their explicit or implied operational principle — whether Cooperation, Collaboration,
Coordination, Revoke Title IV (Multilateral only), Retain Title IV and Remain in 1967 OST
(Moderate / Pragmatic), Modify 1967 OST, Revoke/Withdraw from 1967 OST (Unilateral /
Nationalist). These categories are not arbitrary, but arguably sine qua non in streamlining and
understanding contemporary literature and theoretical constructs of modern space mining law
and policy.

Strict Non-Appropriation / Absolute Incompatibility Theory (Monist)

Space = Monolithic international territory, i.e.

Global Commons under Art. Il, 1967 OST + CHM, 1979 Moon
‘ Agreement

7 Al 1967 OST
Absolute "Non-Appropriation” Principle = 'Customary Rule'
‘ Absolute Bar Against Sov. Territorial Claims & Resources
<. -  Extractions

7
v

States & Non-States Absolutely Barred from Minerals Mining

_‘ ==

N S
\//
Acrticle 11, 1979 Moon Agreement's CHM + Int'l Regime Only
for Equitable Appropriations & Sharing

\ |
N
" Title IV = Unlawful & Violates Art. I, 1967 OST

*Absolute int'l cooperation, collaboration & coordination
required

Fig. 8 Summary of SNA / Al Theory
To the question of whether the rights purportedly granted by the national law of Title IV,
Sec. 51303, U.S. 2015 Space Act are with or without solid basis in the existing international

legal regime under Articles I and II, 1967, this body of literature unanimously indicated a strong
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“no, without solid basis” in the 1967 OST. The strict non-appropriation theory argues that outer
space and its natural resources cannot be appropriated by states or private space actors, and that
emerging unilateral national space mining policies, such as Title IV, are per se inherently
incompatible with international space law, and violate international law (Tronchetti 2019). These
national frameworks should be revoked. The rationale is that the non-appropriation principle of
Article II imposes an absolute bar against States extensions of territorial sovereignty to the space
realm in order to protect the equal sovereignty of other states in that “global commons” realm
(Oduntan 2012; 2015). Consequently, states can neither exercise property rights over any part of
the space territories and their natural resources, nor assign those non-existent rights to private
actors or legal entities (Jakhu and Dempsey 2017). Thus, this theory bars both state imperium
and dominium when extended directly or indirectly to the outer space territory and/or mineral
resources (Tronchetti 2007).

In a 2015 article in The Conversation, captioned, Who Owns Space? U.S. Asteroid-Act is
Dangerous and Potentially Illegal, space law expert, Gbenga Oduntan (2015) argued that the
U.S. space mining policy “...goes against a number of treaties and international customary law
which already apply to the entire universe....The act represents a full-frontal attack on settled
principles of space law which are based on two basic principles: the right of states to scientific
exploration of outer space and its celestial bodies and the prevention of unilateral and unbridled
commercial exploitation of outer-space resources. These principles are found in agreements
including the Outer Space Treaty of 1967 and the Moon Agreement of 1979 (1-2). Given that
this perception is commonly shared among most theorists in this category, the implication is a
general consensus on the revocation of Title IV as a frontal attack on, and inconsistent with, the

1967 OST.
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Arguably, Title IV enumerated only commercial property rights over asteroid or space
minerals “extracted” and nothing more (Title IV, Sec. 51303, U.S. 2015 Space Act). By contrast
the 2014 American Space Technology for Exploring Resource Opportunities In Deep
(ASTEROID) Space Act, H.R. 5063, explicitly granted property rights to commercial space
mining operators over space natural resources (113th U.S. Congress 2014, ASTEROID Space
Act). Hence, the rights granted by Title IV are narrower than the rights granted in the originally
proposed ASTEROIDS Act of 2014 that was amended along with H.R. 1508 — the Space
Resources Exploration and Utilization Act of 2015 - to become Title IV or CSLCA of Public
Law 114-90 signed into law by President Obama on November 25, 2015 (CRS 2015/2016 -
Space Resources Exploration and Utilization Act of 2015, H.R. 1508, 114th Congress 2015).
Thus, contrary to the concerns of strict appropriation theorists, this specific narrow regulation of
space minerals makes Title IV and space actors operating under it less likely to breach the “non-
appropriation” principle of Article I, 1967 OST. Moreover, Title IV, Section 403 explicitly
disclaims sovereign territorial intents and acts under its authority.

The strict non-appropriation framework reinforces rigid international conformity of all
states with the norms of international cooperation, collaboration, and coordination mechanisms
of international law and international space law based on the 1967 OST and the 1979 Moon
Agreement (regardless of the non-customary status of the Moon Agreement), with potential
sanctions and/or punitive consequences otherwise (Tronchetti 2019; Oduntan 2012/2015). And
this perspective proposes that space and its resources are the “Common Heritage of Mankind”
and that only a futuristic international regime under Article 11 of the 1979 Moon Treaty can
conduct an equitable space mining for equal sharing of proceeds to all humanity (Tronchetti

2013; 2019, 769-813). Some key proponents include experts like Gorove, Tronchetti, Oduntan,
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Jakhu and Dempsey, amongst others. Some key distinctions between these theorists and the
pragmatists are their opposing interpretations of the “non-appropriation” principle, the role of
national space mining instruments, and dueling perceptions of the nature of the outer space
territory versus mineral resources lodged within that sphere.

Pragmatic Appropriation / Conditional Compatibility Theory (Dualist)

Fig. 9. Summary of PA / CC Theory

To the question of whether the rights purportedly granted by the national law of Title IV,
Sec. 51303, U.S. 2015 Space Act are with or without solid basis in the existing international
legal regime under Articles I and II, 1967, this body of literature unanimously indicated a “yes”
possibly with a solid basis in the 1967 OST. Pragmatic appropriation theorists contend that
international space law cannot be considered interpretively static or fossilized in time, rather it
should be amenable to changing realities of the science, technology, politics, and law of the outer

space policy domain, such as the emerging national space minerals mining frameworks (Rapp
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2018). The rationale is that space is made freely accessible to all states by virtue of Article I,
1967 OST’s freedom of exploration and use (Von der Dunk 2017). And through the licensing and
continuing supervision responsibility of states under Article VI, liability of Article VII, the
registration regime of Article VIII, and the due regard and avoidance of harmful interference
clauses of Article IX, states are required to exercise national jurisdiction over their private space
actors, their space objects, and activities (Von der Dunk 2020, Advanced Introduction to Space
Law, 1-41).

Particularly, unlike the strict non-appropriationists, the pragmatic appropriation
perspective makes a distinction between the space sphere / territory as terra or res communis
versus outer space natural mineral resources deposited therein. The international space territory
is absolutely protected under the “non-appropriation” principle of Article II, 1967 OST, while
space minerals deposits can be extracted by States or the private space sector, subject to
applicable provisions under the 1967 OST and national space policies such as Title IV, U.S. 2015
Space Act (Von der Dunk 2017; IISL 2015, 1-3). The pragmatic theorists argue that states and
private actors may conduct space mining if: 1. No sovereign territorial takings occur in any part
of space under the guise of space mining; and 2) the national actors and the applicable national
space mining laws carry out space mining in conformity with all other international obligations,
duties, requirements, and conditions in analogous provisions of the 1967 OST, and general
international law, including the 1945 UN Charter (Von der Dunk 2002, 462-481). This reinforces
that national sovereignty is absolutely barred in outer space, but states can only employ national
jurisdictional routes provided under the 1967 OST, such as Article VI licensing and continuing

supervision responsibility. Also as Von der Dunk (2002, 33-37) has averred, states can also
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exercise jurisdiction on a quasi-territorial basis to space objects registered by a state, through the
detailing of the key elements of such registration under Article VIII, 1967 OST.

In this sense, pragmatic appropriation theorists propose that the emerging national space
mining frameworks, such as Title IV should not be dismissed entirely and should be retained as a
possible state interpretation of Article II (Von der Dunk 2017; Rapp 2018). The reason is that
because space mining activities were not directly addressed in the 1967 OST, and do not appear
to be explicitly prohibited within the text and fravaux preparatoires of international space law
and could be implicitly found within interpretive notions of “use” of outer space under Article I,
1967 OST (Von der Dunk 2017; Rapp 2018). Further, as a general legal framework, the
provisions of the 1967 OST on space mining activities are mostly vague, imprecise, or very
broadly formulated and open to interpretations, such as the “exploration and use” in Article 1,
and the “non-appropriation” principle of Article II, 1967 OST (Rapp 2018). Thus, given the
apparent lack of conclusive guidance in the 1967 OST on space minerals mining, the emerging
national frameworks should be interpreted in the light of the new realities of space mining,
especially the evolving national level space mining economies and industries seeking regulatory
guidance (ibid).

Article VI, 1967 OST imposes an international state responsibility for the undertaking of
national activities in outer space (Von der Dunk 2017). Therefore, “resort to domestic lawmaking
is a way of crafting a legal framework to ensure compliance of the domestic space activities with
the international embedding principles, obligations, and commitments, such [as] safety standards
and debris mitigation and prevention (Rapp 2018, 1). Also, since under Article VI, states bear the
obligation to authorize, supervise, and control activities of nongovernmental entities in outer

space, “national regulation is seen as the plausible devised mechanism to regulate individually
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commercial space activities, inherently risky, pursued by private actors” (ibid.). On these
grounds, Title IV, U.S. 2015 Space Act is not necessarily at odds with international space law and
international law. Moreover, the various States are best positioned to anticipate particular issues
that are far removed from the broader focus of the UN world body.

Pragmatist theorists particularly require that national space mining laws comply with all
other relevant conditions, obligations, and requirements of international space law and
international law, including the 1945 Charter of the United Nations (Von der Dunk 2017). Some
even recommend aspects of the 1979 Moon Agreement as necessary cognates in this endeavor.
Thus, under the pragmatic approach, Title IV could be upheld without fatal impact on Articles I
and II, 1967 OST and vice versa, subject to regimes of international cooperation, collaboration,
and coordination in actual implementation of space mining policies (IISL 2015). In addition to
notable individual experts like Von der Dunk (2017; 2019; 2020) and Rapp (2018), there are
institutional architects of the pragmatic approach.

Some of these include, the 2015 position paper on Space Resource Mining issued by the
IISL (IISL 2015, 1-3); the “Draft Building Blocks for the Development of an International
Framework on Space Resource Activities” issued by the Hague Space Resources Governance
Working Group (The Hague International Space Resources Governance Working Group 2019, ;
and the COPUOS report on potential legal models for activities in the exploration, exploitation,
and utilization of space resources (COPUOS 2022/2023). The “Draft Building Blocks” (2019)
draws from both the established space principles in the 1967 OST and the newer Title IV
resources instrument to propose various measures to guide future space resource activities and
suggests that this policy domain should be incrementally addressed on the basis of contemporary

technology and practices.



170

The 2015 IISL position paper on Space Resource Mining summarizes the pragmatic
position thus: “Therefore, in view of the absence of a clear prohibition of the taking of resources
in the Outer Space Treaty one can conclude that the use of space resources is permitted. Viewed
from this perspective, the new United States Act is a possible interpretation of the Outer Space
Treaty. Whether and to what extent this interpretation is shared by other States remains to be
seen...” (IISL 2015, 11.2, p.3). This notion of Title IV as “a possible interpretation of the Outer
Space Treaty” is a key distinction between pragmatic appropriation theorists and Realist
appropriation theorists who unambiguously hold that Title IV is a valid state interpretation. The
pragmatic theory recognizes that this is still an open question that would be answered by how
other national space policy jurisdictions ultimately responds to Title I'V.

Neo-Realist Appropriation / Necessary Compatibility Theory (Dualist)

Art. 11, 1967 OST -
Governs Space Territory:

Non-Appropriation Valid
here

Fig. 10. Perceptions of Article 11, 1967 in NRA / NC Theory
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i IV “Extends U.S. National Jurisdiction via Article VI,
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Governs «Most Profound U.S. Interpretation of Int'l Space
Law

Asteroid & Space Minerals

+ Absolutely Necessary for Space Minerals
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*Discourages & Disclaims Extensions of Sovereign
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*NO CONFLICT with "Non-Appropriation" -
Extracted Resources Only

*Will Shape Future of Int'l Space Mining

Fig. 11. Perceptions of Title IV in NRA / NC Theory

To the question of whether the rights purportedly granted by the national law of Title 1V,
Sec. 51303, U.S. 2015 Space Act are with or without solid basis in the existing international
legal regime under Articles I and II, 1967, this body of literature unanimously responded with a
“yes...absolutely / necessary” affirmation. The Neo-Realist appropriation theory is a variant of
the pragmatic appropriation view because they are both unwilling to dismiss national level space
mining policies as “frontal attacks” against the 1967 OST (as strict appropriationists do) without
adequate rigorous analytic consideration. However, compared to the pragmatic appropriation
view of Title IV as a “possible” interpretation of Article II, the neo-realist approach argues that
Title IV “is” a valid state interpretation of Article II, 1967 OST (Blount and Robinson 2016).
This is because “it is reasonable to interpret Title IV as legislation that represents a step towards

defining the content of Article II and the law concerning the specific activity of space mining”

(Blount and Robinson 2016, 180-182). In other words, Title IV is necessarily compatible with
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the unexpressed vision of space minerals mining policy development in the interpretive scope of
the 1967 OST.

Another difference is that the neo-realist theorists are more oriented towards the “Right”
of the U.S. national ideological grid and highlight asymmetrical and conflictual perceptions of
the international system, including international space law and policy domain. Hence, the neo-
realist theorists primarily approach comparative interpretations of the relevant international
provisions such as Article II, 1967 through a realist prism of international relations. In short, for
Von Der Dunk’s (2017; 2019) pragmatic approach to Title IV relative to the 1967 OST,
international law is the starting point, whereas for Blount and Robinson (2016), and Gangale
(2016) (being, after all, US citizens) national law is the starting point. Yet, both the pragmatic
and neo-realist perspectives share common dualist visions of the space realm, distinguishes space
resources from space bodies and real estate; stands for the proposition that state and private
space mining is legal when guided by settled principles governing that realm; and accepts the
validity of Title IV as legally fit to operate within the ambit of 1967 OST principles.

For instance, Blount and Robinson (2016) portrayed Article II, 1967 OST in this manner:
“Article II of the Outer Space Treaty is fraught with ambiguity. It not only fails “to anticipate all
the realities of our current world,” but also seems to purposely use language that allows for
multiple conflicting interpretations that are not always reconcilable. Even when confronted with
a “plain language” reading using the purpose and scope of the treaty, Article II still defies a
universally accepted definition. This is in large part due to the Cold War atmosphere that
pervaded negotiations of the Outer Space Treaty” (163). With this negative appraisal of Article II

(prior to subsequent ‘objective’ interpretation) and the apparent highlighting of “Cold War”
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foundations of the 1967 OST, the realist appropriationists underscored the conflictual nature of
outer space issues and how it could be manipulated against the United States.

Comparatively, Blount and Robinson (2016) employ laudable language in describing
Title IV in these terms: “the Title IV of the CSLCA is the most recent, and most profound,
American interpretation of the Article II regime. This particular piece of domestic legislation has
developed over the course of several years to finally reveal the United States’ position on the
exploitation of natural resources by private commercial actors in relation to its Outer Space
Treaty obligations....” (173). In this positive frame, the authors proceed to interpret Title IV as a
valid state regulation of the special and unique space minerals mining domain.

Consequently, the neo-realist theoretical construct argues that Title IV is forthrightly
compatible with Articles I and II, 1967 OST because both legal instruments target different
policy domains and are therefore non-conflictual (Blount and Robinson 2016, 182). Moreover,
the apparent absence of space minerals policy guidance in the travaux preparatoires of
international space law was adduced by Gangale (2016) in support of the authority of Title IV as
a novel and valid state interpretation of international space law that provides specific legal
guidance on the emerging space minerals mining domain. This perspective arrives at this point
by mounting a formidable argument against supremacist and strict notions of Article II, 1967
OST to identify gaps that properly fit Title IV. They reject any involuntary, strictly imposed,
mandatory, or presumed cooperation, collaboration, or coordination of states on space mining,
but welcomes voluntary collaboration and coordination of “allies” on unilateral space mining
plans and operations.

According to the 1996 UN Declaration on International Cooperation in the Exploration

and Use of Outer Space for the Benefit and in the Interest of All States, Taking into Particular
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Account the Needs of Developing Countries (Dec. 13, 1996), “States are free to determine all
aspects of their participation in international cooperation in the exploration and use of outer
space on an equitable and mutually acceptable basis” (UN Gen. Assembly 1996, G.A. Res.
51/122, Annex 2). Thus Title IV represents the “most profound” U.S. interpretation of
international space law to provide regulatory guidance on the new domain of space mining
through the exercise of national jurisdiction under Article VI of the 1967 OST. Under this theory,
it is significant that as the pioneer among contemporary national space mining policies, Title IV
will shape the future of international space minerals mining law and policy.

Strict Nationalist Hegemonic Appropriation / Absolute Compatibility Theory (Monist)

Article 1I, 1967 OST Title 1V, U.S. 2015 Space
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Fig. 12. Summary of SNHA / AC Theory
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To the question of whether the rights purportedly granted by the national law of Title IV,
Sec. 51303, U.S. 2015 Space Act are with or without solid basis in the existing international
legal regime under Articles I and II, 1967, this body of literature unanimously indicated a
“yes...absolutely / compatible ” outcome. However, it did so with the caveat that Title IV does
not require a “solid basis” on an “arcane” 1967 OST regime but should rather be grounded on the
1862 Homestead-style of hegemonic sovereign territorial appropriation (Weichert 2020). Simply
put, this theory argues that the U.S. should colonize outer space and its natural resources
regardless of the 1967 OST (Weichert 2020). The hegemonic theorists hold a minimalist view of
international space law and related international law authority over the national policies of the
United States (Baca 1993). Generally, this perspective holds to the populist proposition that outer

99 ¢¢

space and its natural resources are not “global commons,” “res communis,” or “terra communis”
rather they liken that sphere to the colonial era terra nullius that is subject to rivalrous
appropriations by the most powerful (Trump 2020; Weichert 2020). And since, in this view, the
U.S. is the global “Superpower,” the nationalist hegemonic appropriationists proposed that Title
IV does not go far enough in providing property rights to U.S. legal entities (ibid.). Therefore, in
this view, regardless of Article II, 1967 OST and international law constraints under Article III,
1967 OST, the U.S. must employ the analogy of the 1862 Homestead Act to colonize the space
territory, celestial bodies, and mineral resource lodged therein for ultimate rentals to willing and
able U.S. legal entities.

Some key characteristics of this theoretical perspective and its variants include populist
advocacy for U.S. unilateral invocation of Articles 15 or 16 of the 1967 OST to modify specific

unwanted elements or outright U.S. unilateral withdrawal from the treaty obligations entirely

(Weichert 2020). This perspective does not consider questions of compatibility between Title IV,
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U.S. 2015, and Articles I and 11, 1967 OST but instead hold that the entirety of the 1967 OST
principles are incompatible with “American traditional values” and free market enterprise (ibid).
Some of the key proponents include Weichert (2020), and the pre-2015 nationalist theorists such
as Reynolds (1992), Baca (1993), Dinkin (2004), and U.S. politicians like Senator Ted Cruz
(2017), and House Speaker, Kevin McCarthy — the author of the 2015 U.S. Space Act. This
research study drew from this constellation of strict, pragmatic, realist, and nationalist theoretical
constructs to propose a theoretical model that would contribute to the ongoing theoretical
discussion while advancing harmonious and effective implementation of Title IV by space
minerals mining practitioners.

International Institute of Space Law (2015) — Position Paper (Dualist)
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Fig. 13. IISL “Position Paper” (2015) Theory of Article II “Non-Appropriation
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Title 1V, U.S. 2015 Space Act
Preliminary Space Resources Extraction Policy
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Fig. 14. IISL “Position Paper” (2015) — Theory of Title IV

Following the enactment into law of the U.S. 2015 Commercial Space Launch
Competitiveness Act (Public Law 114-90) and its signing by President Barack Obama on
November 25, 2015, the International Institute of Space Law (IISL) released an authoritative 3-
page “Position Paper” on the most controversial part of the law, Title IV. After a content review
of the stipulations of the four sections of Title IV, the IISL stated its position with an evaluation
of the implications of Title IV on international space law. First, IISL restated the current legal
situation in international space law: Article II, 1967 is the basic legal regulation for outer space
and celestial bodies. The Article provides 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” (UNOOSA 1967, Art. II). On the basis of the “non-
appropriation” principle of Article II, “it is uncontested under international law that any

appropriation of “territory”” even in outer space (e.g. orbital slots) or on celestial bodies is
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prohibited...” (IISL 2015, 2). However, “it is less clear whether this Article also prohibits the
taking of resources” (ibid.).

Next, Article I protects the rights of free “exploration and use” of outer space and
celestial bodies by States on the basis of equality, consistent with international law. However,
there is disagreement whether the freedom of free “use” includes the right to take and consume
non-renewable natural resources, including minerals and water on celestial bodies as
contemplated by Title IV, U.S. 2015 Space Act. Further controversy on the issue emerged from
Article 11 of the 1979 Moon Agreement which holds that space natural resources cannot become
the “property of any State, international intergovernmental or non-governmental entity or of any
natural person” (UNOOSA 1979, Moon Agreement Art. 11(3)). This regime purports to govern
the exploitation of mineral resources under a futuristic international regime to ensure equitable
sharing (ibid.).

The IISL (2015) argued that the 1979 Moon Agreement has been in decline and does not
constitute a universally accepted rule of customary international law — especially given its
rejection by major spacefaring States. Thus, its space minerals provision does not resolve the
question posed by Title IV. On the foregoing basis, the IISL (2015, I1.2 and II.3) concluded as
follows: “...in view of the absence of a clear prohibition absence of a clear prohibition of the
taking of resources in the Outer Space Treaty one can conclude that the use of space resources is
permitted. Viewed from this perspective, the new United States Act is a possible interpretation of
the Outer Space Treaty. Whether and to what extent this interpretation is shared by other States
remains to be seen” (I1.2). Thus Title IV being deemed a “possible” interpretation of the 1967
OST, the extraction of asteroid and/or space resources under Title IV, Sec. 41303, is “permitted”

under the IISL (2015) perspective.
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Further, Title IV does not violate international law but inherently clarifies it in Sections
51303 and 403. Thus, the IISL (2015 concludes that Title IV assertion of national jurisdiction
“....s independent from the claim of sovereign rights over celestial bodies, which the United
States explicitly does not make (Section 403). The purpose of the Act is to entitle its citizens to
these resources if “obtained in accordance with applicable law, including the international
obligations of the United States”. The Act thus pays respect to the international legal obligations
of the United States and applicable law on which the property rights to space resources will
continue to depend” (I1.3). With this dualistic approach the IISL endorses the compatibility of
Title IV with Articles I and 11, 1967 OST.
The Hague International Space Resources Governance Working Group (2019) — Building

Blocks (Dualist)
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Fig. 15. The Working Group “Building Blocks” (2019) Theory of Space Mining
Another post-2015 theoretical development associated with the emergence of Title IV

was The Hague International Space Resources Governance Working Group of 2019 that was
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“created to promote international cooperation and multi-stakeholder dialogue” that would create
“an enabling environment for space resource activities” (1). On November 12, 2019, this
“Working Group” adopted the 7-page “Building Blocks for the Development of an International
Framework on Space Resources Activities” that revolves on a so-called “principle of adaptive
governance” aimed at adapting Title IV, 1967 OST, and the 1979 Moon Agreement to fit a
proposed international framework on space resources activities (Building Blocks 2019, 1).

Among other objectives, this framework aims to “identify and define the relationship of
space resource activities with existing international space law, including the provisions of the
United Nations treaties on outer space” (1.2(a). Which means a dualist integration of national
and international legal frameworks for the common objective of a universally acceptable space
minerals mining policy. The hope is that this approach would “promote the identification of best
practices by States, international organizations, and non-governmental entities” (1.2(d)).
Significantly, the “Building Block™ tasks States to continue to develop national space mining
frameworks similar to Title IV, while international organizations should design internal
frameworks.

Particularly, in Article 2.1, the Building Blocks mirrors the Title IV, Sec. 51301 definition
of “space resource” as an “extractable and/or recoverable abiotic resource in situ in outer space”
(1). As understood by the Working Group (2019), ... .this includes mineral and volatile
materials, including water, but excludes (a) satellite orbits; (b) radio spectrum; and (c) energy
from the sun except when collected from unique and scarce locations” (1). This document
recognized the utilization of space resources as “the recovery of space resources and the
extraction of raw mineral or volatile materials therefrom” (2). The Working Group (2019)

explains that this “excludes secondary utilization of space resources, i.e. (a) utilization of raw
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materials derived from space resources; and (b) marketing and distribution of space resources”
(ibid., 2). Also, the Working Group (2019) expands an understanding of “space resource activity”
that was inferred from Title IV, Sec. 51303. It means “an activity conducted in outer space for the
purpose of searching for space resources, the recovery of those resources and the extraction of
raw mineral or volatile materials therefrom, including the construction and operation of
associated extraction, recovery, processing and transportation systems” (2.3, 2). Each of these
activities will potentially elicit legal issues that experts would struggle to resolve.

In Article 3, the Working Group (2019) proposes an international framework that
addresses and integrates national frameworks but with an extension of space resources
regulations to cover the solar domain. Article 4 provides a solid basis for both national and
international frameworks on the principles of the 1967 OST. Under Article 5, the Working Group
proposes an international framework for attributing international responsibility for space
resources activities variously to States, non-governmental, and international organization space
actors (3). Article 6 proposes an international framework that should “provide that States have
jurisdiction and control over any space-made products used in the space resource activities for
which they are responsible (ibid., 3). Article 7 puts forward notions of attribution of priority
rights to recover space resources; duration; and delimitation of specific area of the rights.

The Working Group, in Article 8, suggested that resource rights be lawfully acquired
through domestic legislation, bilateral and/or multilateral agreements. This is a departure from
the preceding dualistic approach to a tripartite legal framework of space minerals mining rights.
These resource rights are still to be grounded on the non-appropriation principle of Article II,
1967 OST — with regards to the space real estate and spatial spheres. In Articles 9 and 10, the

Working Group relates back to the “due regard” and avoidance of harm principles of Article IX,
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1967. Technical standards for space resources activity were addressed in Article 11, while Article
12 focuses on monitoring regimes.

Significantly, in its benefits sharing proposals in Article 13, the Working Group partially
adopted Article 11, 1979 Moon Agreement on the necessity of benefit sharing. However, it
deviated from the Moon Agreement by explicitly rejecting in Article 13.2 any “compulsory
monetary benefit-sharing,” as well as the need for an international space mining organization.
Instead, the Building Block provides in Article 13.1 that, “the international framework should
provide that States and international organizations responsible for space resource activities shall
provide for benefit-sharing through the promotion of the participation in space resource activities
by all countries, in particular developing countries” (5).

In this view, “benefits may include, but not be limited to, enabling, facilitating,
promoting, and fostering: a) The development of space science and technology and of its
applications; b) The development of relevant and appropriate capabilities in interested States; c)
Cooperation and contribution in education and training; d) Access to and exchange of
information; e) Incentivization of joint ventures; f) The exchange of expertise and technology
among States on a mutually acceptable basis; g) The establishment of an international fund”
(Building Block 2019, Art. 13(1), 5). This means that the benefits are not to be passively
received by poorer states from richer spacefaring states, but they must be actively taken through
active participation in space resources activities.

The Working Group (2019) proposed an international framework for registration and
sharing of information among States and international organizations in Article 14 (5-6). These
proposals mirrored much of the provisions of Article XI, 1967 OST. Article 15 hearkened back to

Article V, 1967 OST regarding provision of assistance; Article 16 on liability was keyed to
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Articles VI and VII, 1967 OST liability provisions; Article 17 on space resources-related visits
was tied to Article XII, 1967 OST; while Article 18 proposed some novel institutional
arrangements for such things as publicly accessible space resources activities registry, database,
and international bodies to assure and monitor best practices. The proposed settlement of
disputes in Article 19 was for States and international organizations to adopt dispute resolutions
through “adjudicatory, non-adjudicatory or hybrid mechanisms” (7). Monitoring and Review in
Article 20 proposed a mechanism for monitoring implementation of the international framework
through reports by States and international organizations (ibid., 7).

Overall, the Working Group (2019, 1-7) integrated the U.S. Title IV, the 1967 OST, and
some aspects of Article 11, of the 1979 Moon Agreement as forming the basis for a novel post-
2015 international framework (Building Blocks) for space resources mining activities. Thus the
“Building Blocks” is anchored in a tripartite theoretical construct while sustaining a dualist
perception of outer space as a prohibited real estate / spatial sphere and a permissible space
resources activities policy domain. In 2022, a revised “Building Blocks Commentary” updated
some of the terms and concepts without any major deviations from the 2019 version discussed
here. It contains the 2019 text, explanation, legal basis, and alternatives considered for each of
the 20 “Building Blocks” discussed here as “Articles” that could potentially form part of a future

governance framework for evolving space resource activities.
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International Institute of Space Law, American Branch (2016/2022) — Contours, Contexts,

and Limits of Space Mining (Monist)

Title IV, U.S.
2015 Space
Act

Fig. 16. IISL — American Branch Theory

Yet another position comes from the American Branch of the International Institute of
Space Law (AB-IISL), which prepared a “Background Paper” in 2016 (published 2022) setting
out to respond to key questions of modern space minerals exploitation law and policy. The
Background Paper (2016/2022) asked: “Does international space law either permit or prohibit the
taking of resources in outer space and on celestial bodies, and how is this relevant for
international actors? What is the context, and what are the contours and limits of this permission
or prohibition?” (1-45). The array of experts shared a common dualism of space real estate /
spatial spaces that cannot be appropriated versus space mineral resources that could be.
However, in terms of a legal framework for space minerals extraction, the Background Paper
concluded that Title IV and the relevant principles of the 1967 OST should be merged into the
Article 11, 1979 Moon Agreement regime.

The ”Background Paper” (2016.2022, 41-46) asserted that space mining could be

justified under Article I, 1967 freedom of “use” of the space realm. However, all such uses must
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meet the conditions of all other rules of customary international law that the “Background Paper
enumerates to include: “the benefit and in the interests of all countries” clause of Article I para.
1, the prohibition of discrimination in Article I para. 2, the requirement in Article III that space
activities shall be carried out “in accordance with international law”, the principles of due regard
and of “cooperation and mutual assistance” contained in Article IX” (41-42). In this view, the
“non-appropriation” of Article II, 1967 OST does not operate against Title IV. However, after
evaluating states practices with regards to the 1967 OST and the 1979 Moon Agreement, the
“Background Paper” concluded as follows, first, that:
“...both national legislation and the subsequent state practice to Articles I and II of the
Outer Space Treaty entailed in the Moon Agreement do not lead to a different result: the
legal framework governing activities in space does not prohibit the exploitation of
resources as an activity open to States, but it nevertheless requires that such exploitation
shall take place under the conditions laid down in the Outer Space Treaty which are to be
shaped in an appropriate international legal order multilaterally” (42).
The state practices referred to involves the interpretations of the freedom of use of Article I, 1967
OST, and the non-appropriation principle enshrined in Article 11, 1967 OST. The Background
Paper (2016/2022) argued that these interpretations “can be found in the Moon Agreement which
in its Article 11 paras 5 and 7 allows for the exploitation of natural resources on the Moon and
other celestial bodies only after an international regime to govern these activities is established”
(42). However, Article 11 (5)/(7), 1979 Moon Agreement has never attained the status of a rule
of customary international law and has been experiencing increased rejection among States.
But the “Background Paper” (2016/2022) adduced the controversial international regime
as a solid basis for contemporary international space mining policy. The “Background Paper”
(2016 / 2022) concluded that, “Taking the fact that outer space law is not particularly outspoken

with regard to space mining, the plea of the Moon Agreement to establish an international regime

for mineral resource mining should be undertaken only as an effort of the international
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community” (42). Thus, the priority of the 1979 Moon Agreement under this theory distinguishes
it from the IISL “Position Paper” (2015) and the Working Group “Building Blocks” (2019) both
of which share dualist vision of space but proposes different legal frameworks to govern the
novel space minerals extractions domain.

The 2020 Artemis Accords (Dualist) — Operationalize Title IV + 1967 OST.

Fig. 17. The 2020 Artemis Accords principles that integrate Title IV space mining policy into the
1967 OST.

To the issue of whether Title IV has a solid basis in international law and justifiably
enacted a national level space mining policy to regulate U.S. legal entities — and whether Title [V
violates the “non-appropriation” principle of Article I, 1967 OST, the 2020 Artemis Accords
takes a dualist approach. According to the Artemis Accords, “....the extraction of space resources

does not inherently constitute national appropriation under Article II of the Outer Space Treaty,
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and that contracts and other legal instruments relating to space resources should be consistent
with that Treaty” (NASA / Artemis Accords, Section 10.2, p.4). Thus, the 2020 Artemis Accords
integrates Title IV space mining policy with the principles of the 1967 OST.
The 2020 Artemis Accords

The Artemis Accords are a series of post-U.S. 2015 Space Act multilateral space
resources exploitation agreements entered into by the space agencies of the United States,
Canada, the United Kingdom, Italy, Japan, Luxembourg, the United Arab Emirates, and Australia
(NASA/Artemis Accords 2020, 1-16). Arguably, coming at the heels of the Res Nullius policy of
Title IV, Sec. 51301-03, U.S. 2015 Space Act, this multilateral effort signaled that the U.S.
intended to implement the unilateral national space mining policy of Title IV within the
international framework of multilateral engagement with likeminded spacefaring states (U.S.
Dept. of State 2023). The Artemis Accords were adopted and signed at the 71 International
Astronautical Congress, on October 13, 2020, by the aforementioned initial signatories.

However, as at the August 2023 writing of this research project, membership has swelled
to a whopping 28 signatory States including Argentina, Australia, Bahrain, Brazil, Canada,
Colombia, Czech Republic, Ecuador, France, India, Israel, Italy, Japan, Luxembourg, Mexico,
New Zealand, Nigeria, Poland, the Republic of Korea, Romania, Rwanda, Saudi Arabia,
Singapore, Spain, Ukraine, the United Arab Emirates, the United Kingdom, and the United States
(U.S. Dept. of State 2023 — Artemis Accords, 1). Significantly, States like Saudi Arabia withdrew
from the 1979 Moon Agreement in January 2023 (effective January 2024) and hopped on board
the Artemis Accords. Notably, competitors like China and Russia have stayed away from
endorsing the Artemis Accords. Regardless, this rapid rallying of global States to the Artemis

Accords strongly demonstrates the willingness of most spacefaring States to gravitate towards a
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space mining regime that comports with preexisting customary rules of international space law
under the 1967 OST. In effect, if the current trend of acceptance of the Artemis Accords
continue, Title IV may well be on its way to becoming a customary rule of general international
law — with wide adoption of its tenets and entrenched practices of the Artemis Accords integrated
operation of multilateral cooperation-driven space mining policy.

The Artemis Accords seek to integrate “Principles for cooperation in the civil exploration
and use of the Moon, Mars, Comets, and Asteroids for peaceful purposes” (U.S. Dept. of State
2023 — Artemis Accords). According to this framework, these mutually acceptable sets of
principles will ensure safe and predictable commercial extraction of space mineral resources —
and preservation of the space environment from conflicts, pollutions, and debris (ibid.). The
principles that should guide the operation of space mining (Title IV) in the outer space global
commons of international relations include the following:

1. Space mining must be for peaceful purposes — consistent with Art. I, 1967 OST

2. Transparency — faithful dissemination of national space-related policies to other states

3. Interoperability — exchanging and using information to ensure safe & robust cooperation
in space to ensure “due regard” per Art. IX, 1967 OST

4. Emergency Assistance — subject to obligations to render assistance to/and return of
astronauts under Article V, 1967 OST

5. Registration of Space Objects — to ensure proper national personal jurisdiction (Art. VI,
1967 OST), and “quasi” territorial jurisdiction over the space objects (Art. VIII , 1967
OST), mitigate harmful interference (Art. IX), and properly attribute liability (Art. VII).

6. Release of Scientific Data — timely global dissemination of scientific data by space

mining actors to share benefits of outer space with the world (per Art. I, 1967 OST).
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7. Protecting Heritage — enhancing multilateral extension of terrestrial int’l practices & rules
to space — to preserve “historically significant human or robotics landing sites, artifacts,
spacecraft, and other evidence of activity on celestial bodies™ (ibid.)

8. Utilization of Space resources consistent with Art. I, 1967 OST - peaceful purposes &
BOM

9. Deconfliction of activities: Art. IX, 1967 OST “due regard” and avoidance of “harmful
interference” are key.

10. Orbital debris and Spacecraft proper disposal — to sustain safe & peaceful operations in
space (U.S. Department of State 2023 — Artemis Accords).

As stipulated in Section 1 of the Artemis Accords legal instrument, the accords were
designed “to establish a common vision via a practical set of principles, guidelines, and best
practices to enhance the governance of the civil exploration and use of outer space with the
intention of advancing the Artemis Program” (NASA / Artemis Accords 2020, Section 1, p. 2).
The Artemis programs, named after the Greek goddess of the Moon (Artemis) began in 2017, as
a series of NASA’s efforts to return Astronauts to the surface of the Moon — to stay (NASA
2017). By adherence to a practical set of non-binding principles, guidelines, and best practices in
carrying out activities in outer space, the signatory States intended “...to increase the safety of
operations, reduce uncertainty, and promote the sustainable and beneficial use of space for all
humankind....” (ibid., 2). Thus the Accords intend to integrate and operationalize the written
space mining policy of Title IV within the cooperation-driven landscape of international space
law.

The Artemis Accords, as explained by the framework, “represent a political commitment

to the principles described herein, many of which provide for operational implementation of
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important obligations contained in the Outer Space Treaty and other instruments” (NASA /
Artemis Accords 2020, Section 1, p. 2). The “other instruments” include the U.S. national space
mining policy of Title IV (ibid.). Inferentially, this conveys that the res nullius policy philosophy
of Title I'V, Sec. 51303, U.S. 2015 Space Act was not legally construed to operate as a unilateral
policy measure in the global commons arena of space (Dunk 2017, 93-101). Rather, as Blount
and Robison (2016, 185-186) notes, it is implicit that in operational implementation, the U.S.
space mining policy would be implemented consistent with preexisting U.S. obligations under
the international cooperation theory of Articles I and II, 1967 OST.

As to its scope, the Artemis Accords were intended “to apply to civil space activities
conducted by the civil space agencies of each Signatory. These activities may take place on the
Moon, Mars, comets, and asteroids, including their surfaces and subsurfaces, as well as in orbit
of the Moon or Mars, in the Lagrangian points for the Earth-Moon system, and in transit between
these celestial bodies and locations....” (NASA/Artemis Accords 2020, 2). Significantly, the
scope did not include considerations of sovereign territorial acquisitions of space, celestial
bodies, the Moon, Mars, or other planets, as some influential commentators fear (Tronchetti
2014, 193-195; 2019, 769-816). Those kinds of exclusive sovereign territorial takings of the
space real estate, geophysical space, or celestial bodies are prohibited under Articles I and II,
1967 OST (Von der Dunk 2017 / 2019). Significantly, Section 10 of the 2020 Artemis Accords
deal with space mineral resources.

The initial eight signatory States underscored that beyond the immediate national
interests of each nation, the utilization of space resources can benefit humankind by providing
critical support for safe and sustainable operations (NASA / Artemis Accords 2020, Section 10,

1.). They further emphasized that “the extraction and utilization of space resources, including
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any recovery from the surface or subsurface of the Moon, Mars, comets, or asteroids, should be
executed in a manner that complies with the Outer Space Treaty and in support of safe and
sustainable space activities....” (ibid., Section 10.1, p.4). In implicit affirmation of the res nullius
policy of Title IV, Sec. 51303, U.S. 2015 Space Act, the signatories affirmed that “the extraction
of space resources does not inherently constitute national appropriation under Article II of the
Outer Space Treaty, and that contracts and other legal instruments relating to space resources
should be consistent with that Treaty” (NASA / Artemis Accords, Section 10.2, p.4). Thus, the
Artemis Accords make a clear legal distinction between space minerals resources that are subject
to commercial extractions under Title IV, and the geophysical space, space real estate, and
celestial bodies that are protected from sovereign territorial appropriations under Art. 11, 1967.

In addition, the Artemis Accords reinforces and endorses the express U.S. disclaimer of
any direct or indirect exercise of sovereign territorial acquisitions in Section 403 of Title IV, U.S.
2015 Space Act. Section 403 stipulates that “It is the sense of Congress that the United States
does not, by enactment of this Act, assert sovereignty or sovereign or exclusive rights or
jurisdiction over, or ownership of, any celestial body” (114" U.S. Congress 2015-2016, Title IV,
Sec. 403, U.S. 2015 Space Act). The rationale is that States are required in international law to
adopt unique domestic level legal frameworks to maintain proper balance between national
interests and the requirement for international peace and security in each “Global Commons”
domain such as the high seas, Antarctic, deep seabed, and outer space (Blount and Robison 2016,
172). Yet, such national level frameworks are required to be consistent with all other relevant
provisions of general international law under Article II, 1967 OST.

Arguably, the Artemis Accords represent the contemporary trend of integrating unilateral

national legal frameworks with multilateral cooperation policy in the evolving space mining
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policy field of international relations. Thus, contrary to international level strict prohibitionists of
space mining and ultra-nationalist clamor for extensions of colonial logic to space, post-2015
contemporary trends demonstrate that the emergence of national space policies such as Title [V
may not necessarily be indicative of the emergence of zero-sum policies in the commercial
appropriation of space minerals in the 21% century. Rather, the tradition of multilateral
cooperation among States in other policy sectors of space is confronted with the challenge of
integrating and collaborating with competitive free market enterprise that necessarily goes with
resources extractions such as the emerging space mining policy domain.
Conceptual Reconciliation: Harmonized Approach

Title IV creates the right conditions for interstate co-existence and cooperation because it
is a possible interpretation of Article 11, 1967 OST as most influential authorities such as Von der
Dunk (2017; 2019), attest. Likewise, Title IV is a valid State interpretation of international space
law since it unravels the space mining intent of the 1967 OST (Blount and Robinson 2016).
Moreover, the lack of an explicit prohibition or express permission in international space law
under the 1967 OST or general body of international law justifies U.S. enactment of Title [V
under the 1927 “Lotus principle of international law. The “Lotus” principle (as discussed below)
“consecrates a freedom to act unless explicitly prohibited by international law” (Hertogen 2016,
901). Both the explicit text and the travaux preparatoires of the 1967 OST does not demonstrate
any explicit or implicit prohibition of space mining (Gangale 2016). Therefore, an assumption of
permission of space mining is justified under the 1969 Vienna Convention on the Law of Treaties
(VCLT).

Thus, Title IV is conceptually compatible with the 1967 OST that permitted freedom of

“exploration and use” of outer space as the “province of mankind” (i.e., by all states) under
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Article I — in which most authorities have interpreted “use” as extendable to space mining (Von
der Dunk 2015, 2-3). In general, both multilevel legal instruments are compatible with the needs
of a modern international community that is actively looking to strategically extract space
minerals for private benefits on planet Earth. Specifically, the inherent compatibility of both
Articles I and II, 1967 and Title IV, U.S. 2015 Space Act inures to the actualization of U.S.
foreign policy goal in the prosperity of U.S. legal entities engaged in asteroid or space resources
extraction. The public policy analytic tool of original intent and the factual summary of the 1927
“Lotus” principle of international law below converge to reinforce the legitimacy of Title IV as a
pivotal, groundbreaking legal guide for the evolving policy field of international space mining.
Brief Comparative Analysis: Title IV; 1967 OST; and 1979 Moon Agreement

So, at this point in 2023, only the U.S. and Luxembourg have very clear unambiguous res
nullius space minerals mining policies, while others like the UAE and JAXA have modified their
national space agencies laws to reflect the evolving focus on the emerging space minerals mining
race. Overall, membership of the 1967 OST has remained consistent, while Title IV is making
incremental gains. The Moon Agreement is experiencing incremental losses in membership —
most probably indicative of the preferred space minerals mining policy approach favored by a
majority of spacefaring states. That approach is that of embracing the inherent compatibility
between Title IV, U.S. 2015 Space Act’s unique focus on the extraction of asteroid and space
minerals versus the historical protection of the outer space geographical sphere from sovereign
territorial jurisdiction or colonial-style takings under Article II, 1967 OST. Therefore, contrary to
theories that claim otherwise, as multilevel space policy mechanisms, Title IV and Article II

instruments are mutually complementary rather than conflictual.
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This study has demonstrated that Articles I and I1, 1967 were uniquely designed to
address space territory generally, and to prohibit the imperial impulses of states, by removing
incentives of states to extend territorial sovereignties to the space realm, while providing
freedom of equal access for exploration and use of that sphere (Von der Dunk 2015; 2017; 2019).
Hence Articles I and I1, 1967 OST does not constitute an absolute bar to space minerals mining
(Gangale 2016). On the contrary, these provisions support free exploration and use of outer space
and celestial bodies, including the Moon (Von der Dunk 2017). On the other hand, Title IV
unambiguously abjures any intent of U.S. sovereign territorial claims in space (Sec. 403) and
specifically targets asteroid and space resources mining by U.S. legal entities (Blount and
Robinson 2016; Von der Dunk 2015; 2017).

The specific nature of future space mining activities based on the Title IV policy, and the
numerous legal nuances surrounding property rights over harvested or residual natural resources;
and what kinds of powers states may exert over space minerals fields, are currently speculative
notions that fall within the domain of international space law theoretical debates. This policy
research study was confined to the examination of the trending theories that hypothesized on the
extant U.S. space mining policy texts. Another policy lens that adds a positive layer of support to
the compatibility of Title IV with the 1967 OST is the original intent analysis of the travaux
preparatoires of international space law. Other commentators such as Gangale (2016) has
profusely researched this legal-historical aspect hence only a brief survey is presented below.
Original Intent Analysis

The specific intentions of the original rule makers are vital in ascertaining the actual
meanings of constitutional, statutory, and treaty provisions especially where, on its face, the text

is ambiguous, vague, or uncertain as to result in competing interpretations or unreasonable
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and/or unfair outcomes (Pannier 1992, 696-703). The theory of original intent is therefore a
principle of judicial interpretation of legislative, constitutional, or treaty rules to determine the
specific intentions of the original drafters or framers (Powell 1985, 885-894). According to St.
Thomas Aquinas (1265/1274), “...every law is directed to the common weal of men and derives
the force and nature of law accordingly. Hence the jurist says [*Pandect. Justin. lib. i, ff., tit. 3,
De Leg. et Senat.]: "By no reason of law, or favor of equity, is it allowable for us to interpret
harshly, and render burdensome, those useful measures which have been enacted for the welfare
of man" (Summa Theologica, Part 1, Second Part, Question 96, Art. 6, p. 2328). The terms
“common weal” means common welfare or common good — and this is the ultimate purpose of
every law according to St. Thomas Aquinas (1265/1274).

Aquinas (1265/1274) explains further that: “Now it happens often that the observance of
some point of law conduces to the common weal in the majority of instances, and yet, in some
cases, is very hurtful. Since then the lawgiver cannot have in view every single case, he shapes
the law according to what happens most frequently, by directing his attention to the common
good. Wherefore if a case arise wherein the observance of that law would be hurtful to the
general welfare, it should not be observed” (ibid., Question 96, Art. 6, p. 2328). This has been
understood to mean that where discretionary interpretation and application of an ambiguous,
uncertain, and/or vague law would result in unjust or unfair outcomes, further attempts must be
made to ascertain from the travaux preparatoires of such a law, the original intent of the framers
or drafters (Powell 1985, 895-902; Pannier 1992, 697-705). As already discussed prior, with
regards to international treaties, the 1969 Vienna Convention on the Law of Treaties provides

formal guidelines on the interpretation of international treaties, such as the 1967 OST.
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The “Lotus” Principle v. Silence of “Space Minerals” Policy in the 1967 OST

In the international spaces governed by international rules, states are equal and
interdependent, therefore “state sovereignty is inherently limited in order to protect the equal
sovereignty of other states” (Hertogen 2016, 901). As one of those international spaces, outer
space is commonly legally equated with the area of the high seas where there is freedom to act
under constraints of rules of public international law (Von der Dunk 2020, 3). Analogous to the
high seas global commons domain, outer space allows for the freedom of states to act, which is
stipulated in Article I, 1967 OST — unless there are specific prohibitions in public international
law that constraints such actions (ibid.). In the preceding synthesis of theoretical categories
above, the primary research question is whether Title IV (as a state action with implications for
the international space governed by international law) has solid basis in international law.

The pragmatic and neorealist categories discussed prior sees the “Lotus” principle as
relevant, however, these authorities validated Title IV on different grounds. First, in sum, Von der
Dunk (2015; 2017; 2019; 2020) sees Title IV as a “possible” interpretation of international law
because freedom to “use” space in Article I, 1967 OST includes space mining activities; the 1967
OST does not contain any explicit prohibitions of space mining; rather other provisions such as
Articles VI, VII, VIII, and IX all seem to anticipate space mining activities by states and non-
states. Blount and Robinson (2016) argue that Title IV is a valid interpretation of the
“ambiguous” and controversial “non-appropriation” principle of Article II, 1967 OST because
Title IV regulates only the extraction of space minerals — and disclaims any intent of U.S.
sovereign territorial jurisdiction in space or celestial bodies.

Thus, this view alludes to the freedom of state action in the silence of international law as

stipulated by “Lotus”, but Blount and Robinson (2016) do not make any explicit claims based on
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full-blown reliance on the “Lotus” principle. Gangale (2016) grounded a defense of Title IV on
the silence of space minerals or commercial extractions of mineral resources in the travaux
preparatoires of the 1967 OST. Hence, the concept of “Lotus” was implicitly present in Gangale
(2016), but the perspective was not primarily based on the “Lotus” precedent. This research
study argues that Title IV can be based entirely on the “Lotus” decision at its core and that with
arguments from travaux preparatoires (Gangale 2016), implicit or inferred presence of space
mining in 1967 OST (Von der Dunk 2019/2020), and explicit silence of space minerals in 1967
OST (Blount and Robison 2016), the freedom of states to act under the 1927 “Lotus” principle
could then be used as reinforcement for the legal validity of Title IV. On this ground, here is a
factual summary of the 1927 “Lotus” case and why the principle from it matters for Title IV.
The Case of the S.S. “Lotus” (PCIJ 1927): Brief Survey

The ”Lotus” principle emerged in international law from a 1927 judgment of the
Permanent Court of International Justice (PCIJ) in Geneva. According to Hertogen (2016),
questions on the scope and limits of the sovereign territorial reaches of states in international
relations, is found in the Lotus principle, “which consecrates a freedom to act unless explicitly
prohibited by international law” (901). This principle is still hotly debated on both sides of the
argument. The principle emerged from a civil case brought by France against Turkey for
exercising jurisdiction over the captain of the French steamship, S.S. Lotus which collided with
the Turkish ship, Boz-Kourt, in international waters on August 2, 1926 (PCLJ 1927). The Turkish
boat had sunk, killing eight of its crew members.

The Turkish government prosecuted the two captains, convicting and fining the French
captain under Turkish jurisdictional laws (ibid.). The French government appealed to the

international Court arguing that under international maritime law, all states possessed concurrent
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jurisdiction. Which meant that since the French steamship flew the French flag, it constituted an
extension of France’s territorial sovereignty over which Turkey may not encroach to exercise
personal jurisdiction and prosecute the French ship captain. However, due to some legal
technicality that bordered on the novel criminal law aspect of the deaths in the collision, a
majority of the PCIJ decided on September 7, 1927, that Turkey did not contravene the principles
of international law with regards to the exercise of personal jurisdiction in the criminal
negligence aspect of the case.

The question posed by the Court was whether Turkey violated any rules of international
law by criminally prosecuting the French Ship Captain. The PCIJ (1927) answered in the
negative — siding with Turkey, that Article 15 of the existing international law allowed Turkey
(and all states) to exercise national jurisdiction “whenever such jurisdiction does not come into
conflict with a principle of international law” (ibid., 18). Thus states are not allowed to overstep
the limits placed upon their jurisdictions in the equal arena of international relations — but states
are entitled to exercise jurisdiction within their sovereign borders and where international law is
silent or non-existent. The “Lotus” principle held that there was no rule of international law at
the time which prohibited Turkey or any state from conducting criminal prosecutions of activities
in international waters (ibid., 31). Therefore, Turkey acted consistent with the principles of
international law in the criminal prosecution of the French ship captain, Lieutenant Demons
(ibid.). The dissenting judges in the case argued that international law was complete and settled
on the supremacy of international law authority in international Global Commons zones like the
high seas.

Thus, one can see conflicting interpretations exist in international law on the meaning of

the “Lotus” decision. Internationalists or the “monists” (discussed above) tend to assume that
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international law is complete and supreme in international relations, and therefore ambiguities or
gaps in emerging international spaces or Global Commons settings should be construed in favor
of international law governance (Handeyside 2007). Others contend that the “Lotus” decision
meant that where there is incompleteness, ambiguity, or silence in international law, States are
presumed unrestrained by any such non-existent law. According to the PCIJ (1927) dicta,
“....Restrictions upon the independence of States therefore cannot be presumed” (Judgment No.
9 — The Case of The S.S. Lotus, III, 18). Therefore, states are within their residual international
sovereign authority and freedom of action to enact national legislations to fill such gaps and
provide legal guidance and policy certainty to its foreign policy goals and national interest in the
specific sectors.
Silence of Space Minerals Policy in the 1967 OST and General Int’l Law

Most authorities concur that there is no explicit treatment or mention of a policy of space
mining in the 1967 OST and related body of general international law. In fact, even concepts
such as “commercial extraction” or “commercial appropriation” of space minerals are missing
from the legal instruments that govern the outer space realm. Further, a 2016 study of the travaux
preparatoires of international space law and international law corroborates the silence of space
mining as a theme, concept, or full-blown theory in the annals of international space law.
However, Von der Dunk (2017; 2020) has pointed to a modern inclination of influential
commentators to read “implicit presence” of space mining policy as presumed in the freedom of
states to “use” outer space in Article I, and in the space activities referenced in related provisions
such as Article IX. But, if one assumes (as is apparent) that on its face, the texts of the 1967

OST does not explicitly mention space mining activities; and neither does the travaux
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preparatoires, then how should spacefaring States respond to their legal entities seeking to extract
space minerals for private benefits? This is analogous to the “Lotus” situation.

The lingering question drawn from the “Lotus” case above is whether international law is
viewed as a system of permissive versus prohibitive rules. In other words, does it mean that
whatever is not explicitly permitted by international law is thereby implicitly prohibited or vice
versa? The Majority of the PCIJ (1927) addressed this question by focusing on the goals of
international law in international relations. As the Judge Max Huber (PCIJ 9127) put it, these
goals are “to ensure co-existence between independent communities and to create an
environment in which these independent communities can identify and act upon common aims”
(ibid., 18). To further these goals of “co-existence and cooperation, the majority recognized the
equal sovereignty of other states as a systemic basis for restrictions on the exercise of state
sovereignty “ (Hertogen 2016, 903). Following the case of “Lotus” the global states began
negotiations (in the spirit of co-existence) on ways to properly allocate jurisdictions over
collisions in the high seas. So, it took Turkey’s bold action in a policy domain where
international law was silent at the time, to eventually awaken global states to the need to update
international law to account for the novel policy domain. This similarity is striking for Title IV.

First, like Turkey’s case, is there a rule in international space law broken by Title IV? The
answer is negative. In enacting Title IV, did the U.S. act contrary to the rules of international
law? If so, which specific rules? Further, by enacting Title IV, did the U.S. act against any
permissive or prohibitive rule of international law with regards to exercising territorial
jurisdiction over another state’s sovereign territory restricted international spatial domain? Again
the answer is in the negative. For, within Section 403 of Title IV, the U.S. expressly disclaimed

any charges of sovereign territorial jurisdiction over outer space, celestial bodies, including the
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Moon (Title IV, Sec. 403, U.S. 2015). In addition, Section 51303 the U.S. clearly exercised
personal jurisdiction over “U.S. citizens engaged in asteroid or space resources extractions”
(Title IV, Sec. 51303).

But the highly significant question is: By 2015 when Title IV was enacted, was
international law silent on space mining policy? The answer is a definitive “Yes” — and it does
not hurt but enhances the coexistence of states when (as in the “Lotus” case) an apparent void in
international law is regulated by a state directly impacted (or potentially to be impacted) by an
ongoing void in international law. As Von der Dunk (2020) notes, “It is up to individual States to
determine whether and to what extent they would allow non-State entities under their jurisdiction
to benefit from this baseline freedom as well, noting that importantly those States themselves
will directly be held responsible for such activities of relevant non-State entities” (4). This means
that the silence of international law on space mining policies, against the backdrop of willing and
technologically savvy U.S. legal entities that are ready to risk space mining ventures, justifies
Title I'V.

To emphasize, Title IV is consistent with U.S. obligations under Article VI licensing and
continuing supervision; Article VIII liability requirements; and Article IX due regard and other
relevant provisions of international space law under the 1967 OST. Title IV is also compatible
with the full repertoire of general international law, including the 1945 UN Charter under Article
II1, 1967 OST. And, when combined with the interpretation that Title IV is valid if perceived in
combination with all other relevant provisions, rights and duties of the U.S. under the 1967 OST
and the body of international law (Von der Dunk 2017; 2020), plus the view that Title [V is a
valid State interpretation of the ambiguous Article II subject to general acceptance by the

community of States, the “Lotus” principle defense adds another layer to Title IV as outrightly
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consistent with the spirit and purpose of general international law because it fills a void and is a
pathfinder in the evolving space mining law and policy domain.
Summation from “Original Intent” and “Lotus” Principle

The result of the original intent analysis of the travaux preparatoires of international
space law demonstrated that Articles I and II, 1967 OST were not inherently designed to target
the space minerals policy domain — though some authorities have interpreted the “use” in Article
I, as having implications for space minerals extraction activities as a possible “use” of outer
space (Von der Dunk 2017). The comparative foreign policy analysis of the 1927 “Lotus”
principle on the rights of states in any “silence” of international law situation conveys that Title
IV stands on solid ground as a valid state interpretation / application of international law (Blount
and Robinson 2016; Von der Dunk 2017). Together, these reasonings lead to the conclusion that
Title IV is solidly inherently grounded in international space law and international law.

Therefore the silence of space minerals in the explicit texts of international space law
created a gap which Title IV adequately filled under the 1927 “Lotus” principle of international
law. While Article II, 1967 OST provides policy guidance specific to the general international
legal space of outer space territory, Title [V addressed the unique and special narrow domain of
space minerals mining (a role traditionally left to states under the usual lex specialis of
international spaces). Significantly, Title IV Section 51303 addressed only the tangential but
unique question of the legal status of extracted asteroid or space resources — even though it
provides an implicit right of access to conduct the space mining activity itself in the international
Global Commons space (which has been justified under Article VI). Thus, the 1967 OST and
Title IV are mutually harmonized with regards to the extraction and legal status of extracted

asteroid or space resources minerals — whether by states or non-states. However, all national
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space legislations such as Title IV, and space actors operating under them, are subject to
conformity with all other conditions, requirements, and obligations of international law.

Title I'V, Section 403, U.S. 2015 Space Act explicitly disavows sovereign territorial
claims in space under any guises, including any misconstrual of Title IV for that unlawful
purpose. Therefore, the principles of international cooperation, collaboration, and coordination,
are implicitly necessary for the implementation and actualization of Title IV. Hence, the 1967
OST and Title I'V are mutually compatible on space minerals mining policy because they validate
and reinforce each other’s originally intended policy emphasis area. On this basis, the U.S. does
not need to revoke the 1967 OST, modify any of its articles, withdraw from the treaty, or
unilaterally colonize the territory and resources of space in order to retain and actualize the space
mining policy goals of Title IV.

Further, Title IV also provides precedential value for future national space minerals
policies and would help to create the right legal conditions for interstate co-existence and
cooperation among likeminded state and private space miners. Therefore, as depicted in the
relationship chart below, international cooperation, collaboration, and coordination can work
within national unilateral space mining frameworks to advance contemporary practices of
international space mining policies. The Artemis Accords, the ISECG, the Building Blocs, the
IISL, and COPUOS Legal Sub-Committee Report openness to national space minerals policies,
represent ongoing post-2015 collaborative efforts geared towards a harmonious space mining
regime.

Together, these national and international adaptive measures aim to integrate the essential
elements of Title IV with the governing principles of the 1967 OST for a potential globally

acceptable international space minerals mining framework that benefits all humanity. Thus, a
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proper interpretation of Articles I and I1, 1967 would establish that Title IV is compatible with
the principles of international space law and international law. Therefore, to implement and
actualize the public policy goals of Title IV, the U.S. does not need to modify the 1967 treaty,
withdraw from its tenets under Articles I & II, or indulge in unilateral imperial colonization of
outer space under the analogy of the 1862 Homestead Act, and in breach of international norms
under Article 11, 1967 OST. In Fig. 17 below, the study summarizes the benefits of a harmonized
approach akin to the Hague Working Group’s “adaptive” framework that draws helpful elements

from key theoretical constructs to design an international space mining regime for the benefit of

all.

Strict Non-Appropriation /

yA\a}o] (V1R [ ool g s1EN o] (1A Provides the most formidable uncompromising defense against sovereign territorial / colonial
Theory impulses in the space sphere under the Non-Appropriation principle of Article 11, 1967

*Could become an unintended custodian of the narrow policy focus of Title IV: Even if Title IV attains customary
international law status in the future

« Strict non-appropriationists logic will stand as a bulwark against any perversions or abuses of Title IV as a
subterfuge for sovereign territorial claims of any kind in the space realm.

« Strict Non-Appropriation is weakest when applied against Title IV, but strongest when focused predominantly on
“non-appropriation” of the sphere, territories, and celestial bodies of outer space, per Article I, 1967 OST.

Pragmatic Appropriations /
(@] [ [o)ar:1 W@Lo]gy o1i o)1 [[3AN Provides a formidable shield for international space law and international law while nurturing
Theory emerging national space mining policies

« Contingent upon ongoing conformity with all applicable international requirements, conditions, and obligations.

« Thus, this theory provides both policy levels with fair play in nascent Global Commons policy domains, such as
space minerals mining.

Realist Appropriation / . . . . I
Necessarypgon?patibility Corresponds to the Pragmatic but provides a greater weight of support to national legislative

Theory frameworks on space minerals mining.

« Does this by finding valid loopholes in international system and law to anchor the validity and viability of the national space
mining framework.

« Thus, the Realist Appropriation theory does not disparage nether policy levels, but argues through the national spectrum.

Nationalist Hegemonic

aNe ol (o]el gV oI WAV oETe] (VB A5 the polar opposite of strict appropriationists, National Hegemonists provide the most

Compatibility Theory formidable defense for innovative national level space legislations

* Their committed skepticism of the international system and the authority of international space law and international law acts as a
check on any international-style imperialism or multilateral dominion over states

* Provides strong advocacy for the rights of States to act in the absence or silence of international law in particular narrow domains
such space mining.

« Also, their inherent populism over the economic advancement of domestic legal entities awakens the broader international law to
needs for legal updates and necessary reforms consistent with innovative needs for regulatory guide
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Fig. 18. Summary of the HA / I(M)C Theory
Future Research Recommendations: Persisting Gap

Apparently the gap in Articles I and II, 1967 on the nature and scope of space minerals
extractions has not been adequately filled by analogical comparisons with other global commons
legal instruments (IISL 2015, 1-3). Likewise, attempts to design an international regime under
the 1979 Moon Agreement failed because of disputes over its proposed equitable resources
extraction, benefit-sharing, and management schemes under the so-called Common Heritage of
Mankind concept (Blount and Robinson 2016). Thus, unresolved questions and issues remain
regarding the specific prohibitions under the “non-appropriation” principle of Article II. Perhaps
this could be resolved by an interpretive usage of Title IV as a unique national space mining
policy that specifically opens up the space mining policy domain for further comprehensive
regulatory measures at the international policy level. Given the rudimentary nature of Title IV,
future researchers can make contributions to the necessary expansion of Title IV to account for
the type of targeted mining regimes that will govern questions such as owning and leasing space
mining, occupation issues, duration, and how those arrangements would implicate the freedom of
equal access of all states, “due regard” and other protections in the 1967 OST and the body of
international law.

CONCLUSION

There is a colossal amount of economic and financial opportunities, with consequence for
the balance of economic and military on planet Earth, in the mining of strategic space minerals
that amounts to trillions and trillions of dollars (chapter 1). But who will capitalize on it?
Without clear legal guidelines in the body of general (public) international law—of which space

law is a part of—or a universally acceptable international space mining legal framework made,
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and consented to, by spacefaring States, the risk is an escalating arms race, geopolitical conflict
that spills over, and potentially, a global war on planet Earth over outer space mineral resources.
What legal perceptions of outer space at the international and domestic levels can best avert this
looming danger and provide unambiguous, peaceful policy guidelines for space mining that will
guarantee and reinforce interstate co-existence, cooperation, and harmony in the 21% century?

Based on analysis drawn from the theoretical constructs articulated above, this research
study concluded that the Pragmatic and Realist Appropriation theorists currently dominate
ongoing narratives in space minerals mining policy debates. To the question of whether the rights
purportedly granted by the national law of Title IV, Sec. 51303, U.S. 2015 Space Act are with or
without solid basis in the existing international legal regime under Articles I and II, 1967, this
research study answered in the affirmative with the Pragmatic and Realist theories. The study
grounded this conviction under a legal-historical investigation of the travaux preparatoires of
international space law using the original intent policy analysis approach as well as a
comparative foreign policy inquiry hinged on the 1927 “Lotus” principle of international law —
regarding the authority of states to act in international spaces via some form of national
jurisdiction where international law is ambiguous, absent, or silent .

As the constellation of theories above convey, the freedom of “exploration and use” of
outer space is the “province of mankind” under Article I, 1967 OST. Most authorities interpret
this phrase as opening space exploration and use to the entire human race — states and non-states.
Others also expand the meaning of “use” to impliedly include space mining, while some push
back against this reading of the term. Article II, 1967 OST barred the extensions of state
sovereign territorial quests in any parts of space and celestial bodies, including the Moon, in the

process of exercising the freedom of “exploration and use” of the space sphere. Thus, Article II’s
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“non-appropriation” principle designated outer space as a legal typology of “Global Commons”
and provided a general bar against all forms of sovereign territorial jurisdictions in that space —
in the sense of exclusive colonial or imperial takings.

Hence, experts legally equate outer space with the high seas where freedom to act
provides the baseline legal regime — and demonstrates that some natural resources could be
extracted without commensurate territorial claims of an international space. However, the text of
the 1967 OST and its travaux preparatoires neither provides a comprehensive policy of space
minerals extractions nor explicit bar against space mining policy. As economic interests in outer
space minerals and the burgeoning innovative science and technology of the space domain
continue to increase, the lack of any specific definitive, universally accepted regulatory guidance
for space mining investors becomes a more urgent problem. Hence the national policy of Title IV
remains a clear frontrunner for customary international law status as the community of
spacefaring states embrace its harmonious tenet of regulated extractions of asteroid and space
minerals for private benefits in this age of inevitable space mining.

As the esteemed space law expert and Hugo Grotius’ fellow Dutchman and jurist,
Professor Dr. Frans G. Von der Dunk (2020, 9-10), forcefully asserts, national space legislations
implements, applies, and/or interprets the rules of international space law consistent with
international law. In doing so, such national space legislation must operate precisely within the
limitations provided by the legal status of outer space and the structure of international space law
(ibid.). It is indubitable that the current U.S. space mining policy in Title IV, Sections 51301 —
Section 403, U.S. 2015 Space Act, met these criteria. Therefore, it is my hope that the

consistency of Title IV with the key tenets of the 1967 OST, as I have demonstrated in this
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project, contributes to the evolving prospects of shared commercial prosperity, international

cooperation, and global peace.
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Annex |

Research Summary

Investigation of Silence of Space Minerals
Exploitation Policy under the Terra/Res
Communis Omnium & Non-Appropriation of
Articles | and Il, 1967 OST v. Discovery of
Space Minerals under the Res Nullius of Title
IV, Sec. 51303

Theoretical Analysis of emerging trends of
exclusive national appropriations policy
frameworks in outer space natural resources
exploitation

Title IV, U.S. 2015 v. Articles | and I, 1967 OST

To contribute an original research approach of Foreign
Policy Analysis (FPA) to emerging contemporary theory
and practice of the novel policy domain of space mineral

resources exploitation law & policy

Preponderance 0 A theoretical reconciliation 0
micro-disciplinary emerging trends in
analytic approaches in international space law and
space law & policy international relations with
literature creates a gap current trends in Int'l law and
for FPA policy will enrich the theory
Multidisciplinary and practice of the field and
analytics check Anarchy

Existing literature is not adequately responsive to
current trends towards exclusive nationalist Res
Nullius frameworks in the law, politics, and policy
of outerspace natural resources exploitation.

280



281

Annex 11

The Corpus of International Space Law

1967 Treaty on Principles
Governing the Activities of

States in the Exploration
and Use of Outer Space
Including the Moon (OST)

1968 Agreement on the

Rescue of Astronauts, the
Return of Astronauts, and [
the Return of Space Objects

Launched into Outer Space

1979 Agreement Governing
the Activities of States on
the Moon and Other
Celestial Bodies

1972 Convention on 1975 Convention on
International Liability Registration of Objects
Caused by Space Objects Launched into Outer Space

Annex 111

The Historical Trajectory of the ‘Global Commons’ Concept

John Locke's (1660)-
Natural Rights theory
of 1492 America as
Res Nullius:
justification for
European
Rev. W. F. dispossegsion of UN (1959-

L|0yd (1833); Native Americans 1962) -

Hardin (1968) UNOOSA /
COPUOS:

- Tragedy Of the Terra/Res Outer space as

Commons Communis: res communis

Hugo Grotius
(1609) -
Ostrom Freedom of

(1986/1990) - the seas
Institutional
arrangements
as cure for UNOOSA /
tragedy of the COPUOS
commons (1967) - Outer
Space as
global
commons - res
communis




Global Commons as Res Communis — Grotius 1609.

Communis - belongs to
everyone by natural
right - to use, not to

exclusiveley own - per

pre-state, ancient Greek
and Roman law of the
nations

Freedom of the seas -
the seas belong to no Hugo Grotius’
one (res nullius) and Mare

cannot be physically Liberum
possessed. Pursuant to (1609)-
universal natural right, Theory of Res
all states can use them bl
(res communis)

The sea "falls to no
nation" and is
boundless and

undefined. De facto

imperial sovereignty
cannot be imposed.
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A natural right of
dominium or de jure
limited sovereignty,
nonexclusive rights
to use its resources
as governed by int'l

law

John Selden 1652 — English Jurist, Classical Res Nullius Refutation of Grotius.

States can
exclusively possess
the seas to exercise

de facto imperial
sovereignty over
them

John Selden
(1652) -The Sea is

Post-State Res Nullius -
practices of belongs to no one.
Grotius' era Can be claimed by

supported Res someone who can
Nullius possess/occupy
them (res publicae
Oor res privatae

England used Grotius to counter
Spanish/Portuguese rule of the
high seas; England used Res
Nullius to claim the North Sea, the
English Channel etc.; Europe used
Res Nullius to dispossess the
Native Americans and Africans

Open access, falls
to no nation,
susceptible to

legitimate claims

of exclusive
sovereignty
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Annex IV

The 1967 OST as Diffuse: Birthing Subsequent Legal Instruments of International Space law
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1968 Rescue
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[ |
pace
1972 Liability Objects 1979 Moon
Convention Agreement

Annex V

Copyright Permission to Use Two Infographics: Erik Kulu (2021)

Erik Kulu <}

Tue 9/5/2023 3:27 PM

To: Japhets, Samuel Chuks <|} G-

Dear Samuel,

Yes, approval granted to use and publish the two images in all types of works.

By the way, | made small updates earlier in the year, hopefully you are using the latest versions.
Congratulations on completing your dissertation!

Best wishes,

Erik Kulu

On Tue, 5 Sept 2023 at 22:08, Japhets, Samuel Chuks <[ G \rote:
Dear Mr. Eric Kulu,

| hope you are having a great summer.

It's me again, Samuel Japhets, the PhD Public/Foreign Policy candidate at Helms School of
Government, Liberty University, Lynchburg VA., USA.

I included the email trail below to refresh your memory on your kind approval to use two images
(specified below) from your article: https://www.factoriesinspace.com/



284

Factories in Space

Space economy - Making products for Earth
and space

www.factoriesinspace.com

I have been instructed to specifically request your written approval to "use and publish” the two
images since my approved doctoral dissertation will be published in Liberty University's
Scholarly Commons and other reputable academic publications.
https://digitalcommons.liberty.edu/

Of course, if you object, | will remove the images after the doctoral defense scheduled for
September 13, 2023. The two images are titled: "In-Space Manufacturing™ and "In-Space
Economy"

I look forward again to your positive consideration of my request - given that this would
contribute to the expansion of knowledge in the evolving field of space mining policy (which my
doctoral dissertation focuses on).

Thank you in anticipation.

Sincerely,

Samuel C. Japhets

Re: [External] Re: Request for Permission to Use Infographics for Academic Research

Japhets, Samuel Chuks < >Sat 1/22/2022 2:33 PM
To: Erik Kulu < >
Cc: >

Thank you so much, Mr. Kulu.

Wishing you well in your space-centric works.
| appreciate.

Samuel C. Japhets

From: Erik Kulu </ >

Sent: Saturday, January 22, 2022, 2:06 PM
To: Japhets, Samuel Chuks <
Cc: >

Subject: [External] Re: Request for Permission to Use Infographics for Academic Research

>

Dear Samuel,

Yes, permission gladly given to use the two infographics.

Thank you for asking! | was very busy last week so it was a good idea to resend.

Best regards,

Erik Kulu

On Sat, 22 Jan 2022 at 13:57, Japhets, Samuel Chuks </ | - rote:


https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.factoriesinspace.com%2F&data=05%7C01%7Cscjaphets%40liberty.edu%7C8f6023970ee34bdec15808dbae461e83%7Cbaf8218eb3024465a9934a39c97251b2%7C0%7C0%7C638295388424995285%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=UbUSXvdaATdZNds1KzPvVsruL%2Fv4c8oCVVDFygGqnMM%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.factoriesinspace.com%2F&data=05%7C01%7Cscjaphets%40liberty.edu%7C8f6023970ee34bdec15808dbae461e83%7Cbaf8218eb3024465a9934a39c97251b2%7C0%7C0%7C638295388424995285%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=6IIbHrWdL1OfU1UMlu40E5peNk%2BrEz25kvOEH0hvRfw%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdigitalcommons.liberty.edu%2F&data=05%7C01%7Cscjaphets%40liberty.edu%7C8f6023970ee34bdec15808dbae461e83%7Cbaf8218eb3024465a9934a39c97251b2%7C0%7C0%7C638295388424995285%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=iU6bTQpm7y7z9Z%2B5b%2BJOc6GIleStA5R2zcwx6V05IT8%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.factoriesinspace.com%2F&data=05%7C01%7Cscjaphets%40liberty.edu%7C8f6023970ee34bdec15808dbae461e83%7Cbaf8218eb3024465a9934a39c97251b2%7C0%7C0%7C638295388424995285%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=UbUSXvdaATdZNds1KzPvVsruL%2Fv4c8oCVVDFygGqnMM%3D&reserved=0

285

Note: this is a resend. January 22, 2022.
January 16, 2022

Erik Kulu

Copyright Owner, www.factoriesinspace.com

Dear Mr./Capt. Erik Kulu,

As a graduate student in the Helms School of Government at Liberty University, | am conducting
research as part of the requirements for a PhD degree in Public/Foreign Policy. The title of my
dissertation research project is “Res Communis v. Res Nullius in Outer Space Natural
Resources Exploitation Regimes.” The purpose of my research is to provide a theoretical
analysis of multilevel conflicts in the legal aspects of the Global Commons concept underpinning
U.S. domestic and UN international regimes of outer space natural resources exploitation.

| am writing to request your permission to utilize your two infographics respectively captioned
“In-Space Economy” and “In-Space Manufacturing (ISM)". These are found in your
Factories in Space database at the page captioned “In-Space Manufacturing & Space Economy
Commercializing Microgravity.” The website is https://www.factoriesinspace.com/

| intend to use in whole, the two infographic images as part of a body of evidence in the Chapter
Four “Findings” section establishing the exponential paradigm shift from 1967 Outer Space
Treaty’s focus on “Exploration” to 21% century national and private sector interests in the
“Exploitation” of outer space natural resources using innovative technologies and evolving
advances in the scientific knowledge of the resources.

Your approval to use the two images in whole will be expressly highlighted beneath the images
in the research, in the appendix of the research, as well as in the references section. There will be
no further use of the two requested images beyond this educational research purpose in the
specific location of the research.

With regards to timeline, | would appreciate your response as soon as you can because | need the
data for the ongoing research and analysis this Spring 2022 Semester.

Questions about this dissertation research could be emailed to ||| | S EEEE or to the
Dissertation Committee Chair, Dr. Erik Root ||| |GGG o well as

to

Thank you, in anticipation.

Sincerely, Samuel C. Japhets

Dip.Th. (Pastoral Theology, 1991), BS. (Legal Studies, 2009), JD. (Law, 2015), MDiv. (Pre-
PhD, Christian Apologetics, 2018. Rawlings School of Divinity, Liberty University), PhD
(Public Policy / Foreign Policy, Candidate 2022, Helms School of Government, Liberty
University).

"Justitia et Veritate"


https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.factoriesinspace.com%2F&data=04%7C01%7Cscjaphets%40liberty.edu%7C4ba71f8215ee4610117608d9ddda4626%7Cbaf8218eb3024465a9934a39c97251b2%7C0%7C0%7C637784752558184264%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=zUd1v1%2BgFHozI%2BrCuWrs2ccJoeFlVATeSpRaleJTDBw%3D&reserved=0

286

VITA

Samuel Chuks Japhets is a doctoral candidate with the Helms School of Government,
Liberty University, pursuing the Ph.D. in Public Policy — Foreign Policy, with special research
interest in U.S. space mining law & policy. He earned a bachelor’s degree in Legal Studies from
Purdue University Global (formerly Kaplan University), Chicago, Illinois, and the juris doctor
degree in Law, with specialization in the Executive Track, from William Howard Taft Law
School, Santa Ana, CA. Subsequently, he earned the master of divinity (MDiv.) in Christian
Apologetics, from the Rawlings School of Divinity, Liberty University, Lynchburg, VA. Samuel
has continued his lifelong career as an international nondenominational Christian Preacher but
following a successful defense of his Ph.D. in 2023, he plans a career change to contribute more
to humanity by expanding his intellectual skills to national politics, policymaking, and teaching

in Academia.



