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ABSTRACT: This paper evaluates the various frameworks 
proposed to allocate celestial resources. While assets in 
space are countless, entrepreneurs are unable to serve 
their Kirznerian function and equilibrate the market due 
to uncertainty stemming from ambiguities in international 
law. I examine three potential clarifications to international 
law to allocate rights and the resulting efficiency and 
social outcomes. Frameworks backed by international 
bureaucracies face large hurdles in allocating property 
rights in an economic fashion and providing incentives for 
rent-seeking instead of innovation. A system of unbridled 
property rights, affirmed by international law, yields the 
most effective and socially optimal outcomes, while being 
both theoretically and practically feasible. This paper 
thus provides support for the establishment of 
property rights in space.
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When man first stepped foot on the moon in 1969, 
the prospect of property rights and private enterprise in 
outer space seemed light-years away. Private enterprise on 
the moon, however, is not as far in the future as previously 
believed. With public figures like Elon Musk, Jeffrey Bezos, 
and Richard Branson investing in space exploration, the 
necessity of establishing a resource allocation framework 
is pushed to center stage. The current legal system 
governing property rights in space is ambiguous and may 
generate uncertainty that disincentivizes entrepreneurs 
from innovating and capitalizing on the wealth-creating 
opportunities in the final frontier. Prior to the expansion 
of space exploration, the resolution of these ambiguities 
was trivial, but now it is of utmost importance. This paper 
aims to ascertain what reforms to the legal regime must be 
made in order to create a resource allocation framework that 
creates wealth and provides certainty for entrepreneurs and 
investors. Evaluating the main means of resource allocation 
demonstrates that a system of unbridled property rights, 
affirmed by an international legal regime that recognizes and 
enforces those rights, would be socially optimal and provide 
increased certainty for entrepreneurs and investors. 
	 The literature on allocation of resources in space 
can be divided into two camps: legal literature that focuses 
on the international law governing resource rights in space, 
and economic literature that articulates frameworks for 
resource allocation and assesses their efficacy. Both sides 
of the discussion are equally important for creating a space 
regime that is equitable and efficient. This paper, therefore, 
answers the question of resource allocation through both a 
legal lens and an economic lens. The legal lens allows for an 
evaluation of current statutes, their loopholes, and potential 
reforms. 
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The economic lens allows for an evaluation of proposed 
solutions, their efficacy, and whether the resulting outcomes 
are socially optimal. 

The Role of Property and the Entrepreneur 

	 Since Ronald Coase’s seminal paper “The Problem 
of Social Cost,” economists have dedicated a large portion 
of their efforts to determining the effect of property rights 
on market allocation. How property rights and ownership 
are divided affects output and has a significant variance 
across different institutional arrangements. Clearly defined 
property rights give way to proper assignment of cost 
and benefits that can promote social welfare. Alchian and 
Demsetz 1973 demonstrates that having a property right is 
having a socially structured bundle of rights to make use of 
something in a way that benefits society at large. The ability 
to use, exchange, and exclude others from use is because 
property rights imply responsibility rather than control.1 As 
entrepreneurs calculate the costs and benefits in the face of 
broader social responsibility, they are incentivized to make 
smart decisions that conserve resources and maintain capital 
for future production. 

Defining the Entrepreneur
To have a positive framework for what the entrepreneur 

is and their function, this paper will utilize the Kirznerian 
definition of the entrepreneur. Israel Kirzner defines the 
entrepreneur as an agent that seizes previously unrecognized 
profit opportunities by discovering disequilibria due to prior 
entrepreneurial errors in the allocation of resources. The 
entrepreneur has an equilibrating effect on the market by 

1   Armen A. Alchian & Harold Demsetz, The Property Rights 
Paradigm, 33 Am. Econ. Rev. 16, (1973).
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putting supply back in line with the desire of consumers via 
arbitrage.2 The entrepreneur in this framework corrects the 
“seething mass of unexploited maladjustments” found in a 
disequilibrated market.3 Baumol 1996 defines a trichotomy 
of positive, unproductive, and destructive entrepreneurship. 
Productive entrepreneurship contributes to societal wellbeing 
by introducing new products or processes. Unproductive 
entrepreneurship obtains transfers, typically via rent-seeking 
or violence. Destructive entrepreneurship is when resources 
are expended to capture rents or expropriate.4 Institutions, 
however, enable or constrain entrepreneurial activity 
and decide whether entrepreneurship will be productive, 
unproductive, or destructive.

This positive framework demonstrates the 
importance of the entrepreneur as well as the importance 
of having a well-ordered institutional framework. Getting 
to space is costly, and extracting resources is even more 
so. Creating an institutional framework that encourages 
productive, or “occupational,” entrepreneurship and ensures 
residual claimancy is necessary to encourage entrepreneurs 
to innovate and capitalists to invest. 

Archaic International Space Laws and Their Loopholes

Outer Space Treaty
	 The Outer Space Treaty (hereafter referred to as 
the OST) was enacted in 1966 by the United Nations 
General Assembly to provide a rudimentary framework 

2   Israel M. Kirzner, Competition and Entrepreneurship, 30-74 
(Univ. Chicago Press, 1st ed. 1973).
3   Israel M. Kirzner, Perception, Opportunity, and Profit: 
Studies in the Theory of Entrepreneurship, 119 (Univ. Chicago 
Press, 1st ed. 1979).
4   William Baumol, Entrepreneurship: Productive, unproductive, and 
destructive, J. Bus. Ventures, 3 (1996).
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on international space law. The OST required that the 
exploration of outer space be for the benefit and interests 
of all of mankind and all countries. Article I of the OST 
declares the celestial bodies as free for exploration and 
use by all states and that there shall be “free access” to the 
moon and other planets. The treaty required that outer space 
would not be subjected to national appropriation by claim of 
sovereignty, by means of use or occupation, or by any other 
means.5 The OST was not designed to be comprehensive. It 
was created when space travel was in its infancy and sought 
to address issues that may arise as space travel and space 
technology became more likely. 
	 Since its advent, critics recognize the treaty’s pitfalls, 
accusing the guidelines of being too vague to provide states 
with direction to overcome any of the practical challenges 
associated with lunar exploration. As space law pioneer Ivan 
Vlasic presciently pointed out in his 1967 evaluation of the 
OST:

The imminence of the manned exploration of the 	
moon urgently requires a formulation of more detailed 
standards and procedures which will permit the disciplined 
implementation of this freedom and simultaneously 
safeguard the interests of all present and future participants 
in the exploration and use of celestial bodies.6

This problem has not only persisted since the 1960’s but 
has also become more pervasive. The lack of enforcement 
mechanism or defined threshold for violations gives way to 
infringements and legal loopholes that undermine the very 

5   G.A. Res. 2222 (XXI) (1966), https://www.unoosa.org/oosa/en/
ourwork/spacelaw/treaties/introouterspacetreaty.html.
6   Ivan Vlasic, The Space Treaty: A Preliminary Examination, 507 
Cal. L. Rev. 513 (1967).
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purpose of the OST.7 

Moon Agreement
	 The Moon Agreement was created in 1979 to address 
OST’s pitfalls and create a framework for property rights 
in space. The Moon Agreement aimed to clarify rights 
and responsibilities and establish a legal regime for the 
exploitation of resources on celestial bodies. All spacefaring 
nations at the time, however, rejected the Moon Agreement, 
except for France, Guatemala, India, and Romania who 
signed. In effect, the Moon Agreement is a failed treaty 
because no country that has ever completed a manned 
mission to outer space signed it. 
	 The Moon Agreement is nonetheless important 
to consider. The primary reason that spacefaring nations 
rejected the Moon Agreement is due to the prohibition of 
property claims on celestial bodies, declaring space the 
“common heritage of mankind.” The Agreement called for 
an international bureaucracy to oversee space exploration, 
giving power to countries without spacefaring power. Since 
countries without stake would have power over space 
activities, they could make unwise choices, or decisions with 
costs borne only by space faring nations.8 The fear of having 
decision-making power in the hands of countries without 
residual claimancy was a strong enough deterrent for space 
faring nations to reject the Moon Agreement in its entirety. 

7   F.R Ishola et al., Legal Enforceability of International Space Laws: 
An Appraisal of 1967 Out Space Treaty, 9, 33 New Space (2021), 
http://doi.org/10.1089/space.2020.0038.
8   Carol Buxton, Property in Outer Space: The Common Heritage 
of Mankind Principle vs. the First in Time, First in Right, Rule of 
Property, J. 69 Air L. Com. 689, (2004).
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Legal Loopholes 
	 As space technology developed, the lack of explicit 
rules further complicated the legal regime and created 
conflict among UN member states. In 2015, the United States 
government legalized material extraction from celestial 
bodies by private companies through the US Commercial 
Space Launch Competitiveness Act. This provided 
legitimacy for entrepreneurs like Musk, Bezos, and Branson 
who hoped to bring space exploration into the private 
realm. In 2020, President Donald Trump affirmed the US’s 
attempt to encourage space extraction through an executive 
order urging firms to explore the final frontier. Luxembourg 
followed the US’s lead and legalized extraction in 2017. 
While Luxembourg was not previously a spacefaring nation, 
they aspire to be a leader in the nascent race to mine space 
resources. Countries like Japan, the United Arab Emirates, 
and Portugal joined forces with Luxembourg in hopes of 
also gaining from space extraction. Many argued that the 
legislation by the US and Luxembourg provided an answer to 
the complex question of ownership in outer space: “finders, 
keepers.”9 
	 Despite the seeming resolution of the debate over 
ownership, countries are critical of the actions of the US and 
Luxembourg, even following clarifications about legislation. 
At a meeting of the UN Committee on the Peaceful Uses 
of Outer Space, countries like Italy, Belgium, and Russia 
condemned the laws, calling them a direct violation of 
both the OST and the Moon Agreement.10 Russia likened 

9   Senjuti Mallick & Rajeswari P. Rajagopalan, If Space is 
‘the Province of Mankind’, Who Owns its Resources?, Observer 
Rsch. Found. (2019), https://www.orfonline .org/wp content/
uploads/2019/01/ORF_Occasional_Paper_182_Space_Mining.pdf.
10   Thomas Cheney, Reactions to the US Space Act 2015: Statements 
at COPUOS, Space Generation Advisory Council (Apr. 21, 
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the actions of the United States to colonialism, following 
Trump’s executive order.11 

The outcry at the decisions made by the US and 
Luxembourg to legalize space extraction further demonstrates 
why clarifying the international regime is so important. The 
lack of a harmonious legal system can harm entrepreneurs 
as they take on a global venture. Something that may be 
perfectly acceptable under the United States’ interpretation 
of UN treaties may be impermissible in another country, 
leaving firms legally vulnerable.12 The legal vulnerability 
also dissuades investment as investors have no assurance 
that they will ever receive a return.  

What’s at Stake 

Benefits of Space Exploration
	 Outer space holds vast untapped potential for wealth-
creation. The benefits available to innovative entrepreneurs 
include bountiful natural resources, opportunities for 
technological advancement, and the development of space 
tourism. An asteroid only a kilometer in size, for example, 
could provide billions of tons of iron, nickel, cobalt, and 
platinum worth approximately one trillion dollars.13 To 
take another example, the iron on the asteroid 16-psyche 

2016), https://www.universiteitleiden.nl/binaries/content/assets/
rechtsgeleerdheid/instituut-voor-publiekrecht/lucht--en-ruimterecht/6.-
reactions-to-the-us-space-act-2015-cheney.pdf.
11   Cecilia Jamasmie, Experts Warn of Brewing Space Mining War 
Among US, China and Russia, Mining (Feb. 2, 2021), https://www.
mining.com/experts-warn-of-brewing-space-mining-war-among-us-
china-and-russia/.
12   Hans von der Dunk, Billion-dollar Questions?, 23 Uniform L. 
Rev. 418 (2018).
13   Sarah Coffey, Establishing a Legal Framework for Property 
Rights to Natural Resources in Outer Space, 41 Case Western 
Reserve J. Int’l L. 119 (2018).
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has an estimated value of $10,000 quadrillion, or 70,000 
times the world’s economy.14 The values of these asteroids 
alone speaks volumes to why space exploration should be 
encouraged.

Space resources also could address critical problems 
facing the world today. As the supply of fossil fuels depletes, 
helium-3 can serve as an excellent source of clean energy. 
In a fusion reaction, helium-3 creates an ultra-efficient and 
ultra-clean source of energy. While fusion reactions have not 
yet been sustained, an entrepreneur would have a massive 
incentive to develop the technology if mining of helium-3 
were permitted. The helium-3 resources on the moon could 
produce ten times as much energy as the Earth’s recoverable 
coal, oil, and gas combined.15 Once the technology for 
helium-3 fusion reactors can support power on a large scale, 
it could reduce fossil fuel usage down to almost zero. Due 
both to the nature of helium-3 and the emissions from fossil 
fuels, switching to helium-3 energy would have a drastic 
effect on climate change16. After the initial costs of mining, 
the first entrepreneur to successfully extract helium-3 would 
have an immense gain—a single ounce of helium-3 is valued 
at $40,000, making it an extremely lucrative resource.17 
Furthermore, an investor who provides capital to back 
Helium-3 reactors would see massive gains from being a 

14   Doyle Rice, This Isn’t Your Typical Space Rock: There’s a Metal 
Asteroid Out There Worth 10,000 Quadrillion, U.S.A Today, Oct. 29, 
2020, https://www.usatoday.com/story/news/nation/2020/10/29/metal-
asteroid-psyche-nasa-hubble-images/6069223002/.
15   Coffey, supra note 13 at 122.
16   A. Hirwa et. al., The Creation and Logistics of a Lunar Base, 
Worcester Polytechnic Inst. (Jul 20, 2010), https://web.wpi.edu/
Pubs/E-project/Available/E- project-073120-224717/unrestricted/The_
Creation_and_Logistics_of_a_Lunar_Base.pdf.
17   Harrison H. Schmitt, Mining the Moon, Popular Mechanics, 
Dec, 7, 2004, at 56.

27



      Grove   City   College   journal   of    Law  &   Public  Policy        [Vol 13: 2022]

first mover, creating a huge incentive for both entrepreneurs 
and investors. 

Certain pharmaceuticals are best tested or developed 
in space. The microgravity conditions in space make it 
easier to study protein crystallization, which allowed 
pharmaceutical giants, like Merck, to improve upon life-
saving drugs. Versions of Merck’s lifesaving chemotherapy 
drug, Keytruda, developed in space had shorter, less frequent, 
and less burdensome delivery due to different protein 
crystallizations in microgravity conditions. The intergalactic 
version of Keytruda provided patients with the same quality 
of care without the onerous conditions commonly associated 
with the drug.18 Besides chemotherapy, drug research in 
space addressed issues like organ transplants, embryonic 
development, and bone degenerative diseases.19 The future 
of drug development outside of the earth’s orbit is bright and 
could have significant effects on chronic and life-threatening 
illnesses. The costs are prohibitively high, however, for 
firms without an immense amount of capital like Merck 
or other giants like Eli Lilly or AstraZeneca. In addition to 
pharmaceutical testing, recent research found that the amount 
of precious metals and elements on the moon far exceeds 
any previous estimates, further demonstrating the amount of 
unrealized capital from celestial mining and exploration.20 

Entrepreneur and Investor Disincentives
When such a clear profit opportunity exists, 

18   Katrina Zimmer, Pharma Looks to Outer Space to Boost Drug 
R&D, The Scientist (Dec. 1, 2020), https://www.the-scientist.com/
bio-business/pharma-looks-to-outer-space-to-boost-drug-rd—68183.
19   Mark Greener, Drug Discovery and Development: The Final 
Frontier, 31 Prescriber 18 (2020).
20   E. Heggy et al., Bulk Composition of Regolith Fines on Lunar 
Crater Floors: Initial Investigation by LRO/Mini-RF, Earth and 
Planetary Sci. Letters (2020) at 541.
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economists and lawmakers alike should be questioning why 
entrepreneurs are not actively capturing economic rents, 
especially when utilizing the Kirznerian definition of the 
entrepreneur. For many investors, the legal intricacy is to 
blame. Private firms that hope to invest in potential space 
enterprises frequently point to the prohibition of space 
ownership by international treaties as a major barrier to the 
future commercialization of space. Firms contend that the 
absence of property rights deters investors, jeopardizes their 
investment in space, and generates uncertainty about income 
appropriation. The uncertainty generated by the legal regime 
makes the costs of space exploration for entrepreneurs 
and investors outweigh the benefits.21 The debate over the 
common heritage concept leaves entrepreneurs questioning 
if they could make a claim to materials in space, and if they 
were to claim it, if they would get the benefit. It is virtually 
impossible for a firm or nation to calculate the potential 
return-on-investment for mining outer space if the legal 
status of the claim is unknown.22

Suggested Policy Proposals

	 To address the ambiguities of the legal regime, space 
law experts suggest various
reforms to streamline the legal system and remove the 
disincentives for entrepreneurs. Three main frameworks 
emerged within the literature: a system modeled after the 

21   Henry Hertzfeld & Hans von der Dunk, Brining Space Law 
into the Commercial World: Property Rights without Sovereignty, 
Space, Cyber, and Telecommunications L. Program Faculty 
Publ’n (2005) 15, https://digitalcommons.unl.edu/spacelaw/15/.
22   Jeremy L. Zell, Putting a Mine on the Moon: Creating an 
International Authority to Regulate Mining Rights in Outer Space, 15 
Minn. J. Int’l L. 489 (Nov. 29, 2021), https://scholarship.law.umn.edu/
mjil/99.
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International Seabed Authority, a system of credits similar 
to Cap-and-Trade, and unbridled property rights. To provide 
an objective framework for analysis, each policy will be 
evaluated through two criteria: (1) efficiency and (2) social 
optimality. As this is fundamentally a question of how to 
allocate resources, these two criteria provide a clear structure 
for weighing each of the three options. 
International Space Regime (ISA)

The first framework for resource allocation aims 
to fit within the established goals of the Moon Agreement, 
desiring to create an international space regime that would 
develop and protect property rights in space. This allocation 
method is permissible under the Moon Agreement as long 
as the sharing is equitable.23 An authority of this kind is not 
unprecedented and could be modeled after the International 
Seabed Authority (ISA), which oversees mining interests 
in international waters. Like in space, the deepest parts of 
the world’s oceans are largely unexplored and house vast 
untapped potential. The ISA was created to formulate and 
enforce rules for mining that occurs outside of national 
jurisdictions and ensure that marine environments are not 
harmed during the mining process.24 Under this system, if a 
firm or nation want to mine and have proprietary rights over 
the extracted materials from these seabeds, they must receive 
a permit from the ISA. The permit process is rigorous—when 
a company or country believes they discovered minable 
materials, they must pay a fee to get an exploration permit, 
plus a fee during the exploitation phase. 

This system aims to solve the entrepreneurial 

23   G.A. Res. 34/68, ¶ 11 (Dec. 5, 1979), https://www.unoosa.org/
oosa/en/ourwork/spacelaw/treaties/moonagreement.html.
24   Deep Sea Mining: The Basics, Pew Charitable Trust (Feb. 
3, 2017), https://www.pewtrusts.org/en/research-and-analysis/fact-
sheets/2017/02/deep-sea-mining-the-basics.
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disincentive by providing certainty in the exploitation process 
while ensuring that habitats are not exploited. A similar 
permitting system could be created for space. Entrepreneurs 
could be given permits to explore and extract materials in 
space with the UN Office for Outer Space Affairs serving as 
the primary authority over formulating rules and enforcing 
them. In theory, this would not only solve the problems of 
the status quo but also maintain the “common heritage of 
mankind” outlined by the Moon Agreement.25

While this first framework sounds promising, there 
is a large amount of inefficiency generated by an ISA-style 
regime. With an international body allocating resources 
without access to profit and loss signals, it is doubtful that 
the international regime could efficiently allocate resources. 
There is no guarantee that the authority’s allocative decisions 
will be based on comparative advantage and will instead 
likely be based upon grants of special privilege. These 
grants of special privilege shift valuable resources away 
from innovation and exploration efforts towards lobbying 
and rent-seeking. The International Seabed Authority is 
beset with rent-seeking and corruption, which negatively 
effects entrepreneurship and exploration of resources in 
the seas.26 This would likely continue into the final frontier. 
Because resources would be shifted away from innovation 
and entrepreneurship, the resulting outcomes from an ISA-
regime would not be socially optimal or efficient. 

Credit System
A second form of international space regime is 

tradable credits for space resources. While such tradable 

25   Zell, supra note 22.
26   Doug Bandow, The Law of the Sea Treaty Impeding American 
Entrepreneurship and Investment, Center for Entrepreneurship, 1, 
(2007).
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credit systems are best known for monitoring greenhouse 
gas emissions, such systems are applied to water resources, 
fisheries, and land control, raising the possibility that they 
could also be used to allocate resource rights on celestial 
bodies. Applied in the context of an international space 
regime, credits with a set expiration date could be allocated 
representing a certain tonnage of natural resources on 
celestial bodies. In theory, setting a specific tonnage limit 
gives companies an incentive to be wise with their mining 
location, and the expiration date prevents parties from 
hoarding credits. Proponents claim that by allowing parties 
to freely trade credits, parties will economize property rights 
on the moon as more eager parties will buy up credits from 
those that are less capable of exploring space. This makes 
the task of the international central authority less onerous 
since they are no longer responsible for picking and choosing 
who receives credits. Finally, advocates contend that credits 
should be given to non-spacefaring nations as well so that 
they might also benefit from space exploration by selling 
their credits.27

A tradeable credit system faces many challenges. 
Despite what proponents claim, a bureaucratic mechanism 
for determining credit allocation would still be necessary for 
the initial allocation. There are countless ways credits could 
be distributed to countries and without an initial mechanism 
in place to distribute the credits, misallocation may become 
more pervasive. Further, the international regime must 
decide how many credits to initially allocate. The latter 
question poses difficulty as the international regime does not 
have access to the
knowledge necessary to make these allocative decisions.28 

27   Coffey, supra note 13. 
28   Gary C. Libecap, Lots of Cap, Very Little Trade, Hoover Inst. 
(Sept. 28, 2017), https://www.hoover.org/research/lots-cap-very-little-
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Credit allocation is likely to become an arbitrary process, 
making it both inefficient and suboptimal. 

Property Rights
	 The final clarification to international law is 
admittedly simple—allow for the extraction of resources 
and recognize extracted resources as the property of the 
extractor. In this framework, countries would have the 
prerogative to utilize space resources as they see fit and 
private enterprises would be able to do the same. Creating 
a defined framework of rights that allows for the use and 
exchange of space resources would encourage investment 
and entrepreneurship, without the bureaucracy associated 
with other space regimes. It is important to clarify that this 
does not necessitate claims of sovereignty in space but only 
claims over what is extracted from space. 
	 Many fear that a lack of lunar law would create the 
Wild West in space. In the absence of regulation, states 
would militarize the moon and engage in conflict with other 
would-be users to gain monopoly power and excludability 
over resources. Some opponents of celestial property believe 
that a lack of lunar regulation would lead to World War III 
and create a new battleground for armed conflict.29 While the 
concern is valid at face value, the Wild West was not a chaotic 
and violent hunt for monopoly and excludability. In the 
absence of government, property rights were well protected 
and civil order prevailed. Private arbiters and agencies 
ensured that society did not devolve into chaos. Land clubs, 
cattlemen’s associations, mining camps, and more served as 
pseudo-governments and overcame the problem of order in 

trade.  
29   Benjamin D. Hatch, Dividing the Pie in the Sky: The Need for a 
New Lunar Resources 
Regime, 29 Emory Int’l. L. Rev., 229, (2010).
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the Wild West. The disorder that was apparent in the Wild 
West did not come from a lack of regulation but instead 
from a lack of a defined framework of rights.30 In space, 
this disorder is easily avoidable. By making it explicit that a 
claim to property in space is a claim to the entire bundle of 
rights (being useability, exchangeability, and excludability 
as earlier defined by Alchian and Demsetz)31 ex ante, conflict 
would be much less likely.
	 Property rights are a preferable means of resource 
allocation due to their spontaneous emergence. Property 
rights regimes frequently ebb and flow in accordance with 
the needs and wants of a society or system. Systems that 
emerge from the bottom-up and are enforced by formal 
legal regimes allow for the most societal wealth. Further, 
when property rights are created by groups with a common 
interest, or groups who are in continuing relationships with 
information sharing, property rights not only create a large 
amount of wealth but are also wealth-maximizing. Property 
rights arrangements based on the needs of a given order lead 
to socially optimal outcomes. 

Theoretical Feasibility 

On a theoretical level, the conventional wisdom 
of property rights can be illustrated through the analytical 
device of the Prisoner’s Dilemma. 

30   Terry Anderson and P.J. Hill, American Experiment in Anarcho-
Capitalism: The Not So Wild, Wild West, The J. of Libertarian 
Studies, 3, 9, (1979).
31   Alchian and Demsetz, supra note 1. 
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Party A Party B
Cooperate Defect

Cooperate (4,4) (0,6)
Defect (6,0) (2,2)

Figure One

The Prisoner’s Dilemma matrix depicts the choices of party 
A and party B as belonging to two columns: “cooperate” by 
respecting the other party’s rights or “defect” by violating 
the other party’s rights. Each respective party benefits 
the most if the other party chooses to cooperate, but they 
choose to defect. Likewise, each respective party suffers the 
greatest losses if the other party defected while they chose 
to cooperate. If both parties defect, they will not benefit as 
much as if they had both cooperated. Under these conditions, 
the traditional logic is that both parties will always defect 
because if you expect the other party to cooperate, you will 
benefit more from defecting. But likewise, if you expected 
the other party to defect, you would be better off defecting as 
well to mitigate your losses or at least cause your competition 
to experience losses as well.

This analysis erroneously assumes that the interaction 
between parties in space will be analogous to a single game 
of the Prisoner’s Dilemma, while it is better exemplified by a 
super game. In the Prisoner’s Dilemma, the number of games 
is finite, implying that there is no reward and punishment 
from actions. A lack of consequences dictates the actions 
of the players before the game begins, causing the game to 
unravel. Conversely, a super game occurs when the same 
game is played multiple times and the players are interested 
in their long run average payoff. When there is uncertainty 
about when the game will end, incentives change. If the 
number of games is finite, players will act in their short-term 
interest, but if parties must consider the long-term impacts 
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of their decision, they are more likely to cooperate because 
they want to preserve cooperation with the other party to 
experience positive payoffs in the long run. Future-oriented 
thinking prevents parties from defecting, since the benefits 
are one-time, but the costs of lost cooperation are long-
lasting. As the folk theorem dictates, the game never hits an 
unraveling bound like the finitely repeated games because 
there are numerous reward and punishment outcomes 
likely.32

As cooperation is a major theme of space law and 
policy, considering what would make players cooperate is 
important. Creating a system that in turn generates a system 
of continuous dealings will promote cooperation as players 
are incentivized to think long-term to experience positive 
payoffs. In this way, property rights can be considered self-
enforcing. Individuals will not expropriate and destroy space 
resources or cheat in trade in response to the uncertainty 
surrounding the rounds of the games. Because information 
sharing is likely in this market, any player who chooses 
to defect would have difficultly finding trading partners 
or people willing to invest.33 In essence, anyone choosing 
to defect from the property regime and norms established 
around space trade would close themselves off from space 
wealth entirely.

Space Law and Policy Going Forward

	 The survey of proposed policies demonstrates 
that a system of unbridled property rights is superior to 
other forms of resource allocation. Unbridled property 

32   Jeffrey C. Ely and Juuso Välimäkib, A Robust Folk Theorem for 
the Prisoner’s Dilemma, 102 J. of Econ. Theory, 84, (2002).
33   Gordon Tullock, Adam Smith and the Prisoners’ Dilemma, 100 Q. 
J. of Econ., 1073, (1985).
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rights systems exist when the ability to use, exchange, and 
exclude is subjected to minimal constraints. Although some 
refer to a system of this kind as being “anarchic,” this is 
a mischaracterization. The principal criticism of the current 
legal regime is not that it provides a check on what is done 
in space, but that it provides an incorrect or incomplete 
check on what is done. The regulations promulgated by the 
OST and the Moon Agreement do not provide a sufficiently 
stable and predictable framework which then discourages 
investors. Allowing for individuals to do as they please with 
their property, bolstered by the legal certainty inherent in a 
system that provides defined property rights, would energize 
the space industry instead of stalling it. This expropriation 
of resources, however, must take place under a harmonious 
international legal regime. The current system that allows 
individual countries to interpret the law as they see fit 
has caused chaos, confusion, and uproar. This disjunction 
is much more conflict-prone than a system of unbridled 
property rights.34

First-Come-First-Serve Laws 
	 How, then, should property disputes be resolved 
under this system? First-come-first-serve rules would 
provide a simple and efficient mechanism for solving issues 
that arise in the allocation of property in space. First-come-
first-serve laws allocate property rights to the first person 
to stake claim to a given area. In these systems, property 
owners have the right to use the property they claimed as 
they see fit, without concern of aggression. Coase originated 
the economic theory of the first-come-first-serve doctrine 
and established that these rules would be more effective than 

34   Lynn M. Fountain, Creating Momentum in Space: Ending the 
Paralysis Produced by the ‘Common Heritage of Mankind’ Doctrine, 
Conn. L. Rev., 35, 1753 (2003).
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a rigid rule, especially when courts are faced with the task of 
interpersonal utility comparisons.35 

In a first possession system, whoever stakes claim to 
a given space or material would be the only one afforded the 
opportunity to extract it. Throughout legal history, first-come-
first-serve systems took different forms of enforcement based 
on the institutional arrangements surrounding the disputes. 
Whalers in the 1850s, for example, developed two distinct 
systems of property rights based on the type of whale of 
which they were trying to stake ownership. If whalers were 
hunting right whales, they would have ownership as long 
as the whale was fastened by a line to the claimant’s boat. 
If whalers were hunting sperm whales, however, the whaler 
would have ownership if the whale had been harpooned 
and the boat stayed in pursuit, regardless of if the line was 
attached. Neither of these systems were codified in law, but 
instead enforced by social norms.36 A similar emergence of 
legal rules could be expected in the space regime. While it is 
difficult to assess what property rights systems will emerge 
and how first possession will be respected and enforced, 
legal and economic history demonstrates that property rights 
arrangements based on the needs of a given order lead to 
socially optimal outcomes. 

More recent analyses demonstrate that in comparison 
to strict liability and negligence rules, first-come-first-serve 
laws provide socially optimal outcomes. By imposing 
liability when externalized costs are in excess of externalized 
benefits, first-come-first-serve laws induce agents to choose 
socially optimal activity levels. For any activity, an actor will 

35   Ronald H. Coase, The Problem of Social Cost, 3 J. of L. and 
Econ. 1, (1960), at 3.
36   Robert C. Ellickson, A Hypothesis of Wealth-Maximizing Norms: 
Evidence from the  
Whaling Industry, J. of L., Econ., and Org., 5, 83, (1989).
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set their privately optimal level at the point that maximizes 
utility from that activity. While the activity level that satisfies 
the private optimum may vary from the that which satisfies 
the social optimum, when cost and benefit externalities are 
equal, the socially and privately optimal activity levels will 
also be equal. While there may be cases where the divergence 
between what is socially optimal and what is privately 
optimal is extreme, it is likely that the market will correct 
for the large divergence and regulate the activity level back 
to an equilibrium.37

First-come-first-serve laws are not only propounded 
by economists, but legal scholars. Legal scholars believe 
that first-come-first-serve laws would be effective for 
addressing problems like space debris. The implementation 
of first-come-first-serve laws, however, was unsuccessful 
due to the common heritage clause and bans on sovereignty. 
Following the establishment of property rights, a first-come-
first-serve law could be implemented, addressing not only 
the concerns affiliated with mining but other space concerns 
as well. Legal scholars support first-come-first-serve laws 
because of their enforcement. Injunctions, the textbook 
remedy for nuisance laws38, help prevent future aggression 
and ensure that the same action is not taken by the same 
actor again. Even when injunctions are difficult to enforce, 
legal precedent demonstrates that they are still effective. In 
Boomer v. Atlantic Cement Co.,39 a cement plant polluting a 
region was found to be a nuisance but because of the value 
of the plant and the cost of eliminating pollution, the court 
issued permanent damages as opposed to injunctions. Like in 

37   Keith N. Hylton, The Economics of Public Nuisance Law and the 
New Enforcement  Actions, 18 Sup. Ct. Econ. Rev., 43, (2010).
38   Nuisance laws being the standardized legal term for first-come-
first-serve laws.
39  Boomer v. Atlantic Cement Co., 257 N.E.2d 870, 872 (N.Y. 1970) 
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Boomer, harm caused by mining or debris could be remedied 
by money damages, if injunctive relief was not viable.40 

Property disputes could occur in international courts, 
but it is also likely that private arbiters would be erected 
to address issues that arise in space. There are practical 
examples of private parties enforcing their rights independent 
of governments. In international commerce, for example, 
parties involved in trade are from different countries and 
no formal supranational sovereign exists to define or 
enforce property rights among those engaging in trade. 
Rather than inhibiting commerce, international commerce 
generates roughly a quarter of the world’s wealth every 
year. Traders formed a private framework of self-enforcing 
property rights, commonly utilizing private international 
arbitration associations instead of a government authority. 
As many as 90 percent of international commercial contracts 
stipulate the resolution of disputes via private arbitration. 
Leeson and Salter note that “in 2001 roughly 1,500 parties 
from 115 countries used the arbitration services of the 
International Chamber of Commerce (ICC), the largest of 
such organizations, in property conflicts that ranged in value 
from $50 to $1 billion.” Furthermore, parties largely respect 
the ICC’s decisions. The ICC estimates parties comply 
voluntarily in 90 percent of its decisions.41 
Lessons from Coase
	 In some circumstances, the Coase Theorem may 
apply to the final frontier. When rights are well-defined, 
agents can easily negotiate terms of trade and assets will be 
allocated to the user who values them more, irrespective of 

40   Luke Punnakanta, Space Torts: Applying Nuisance and 
Negligence to Orbital Debris, 86 S. California L. J. 163, (2012).
41   Peter T. Leeson and Alexander W. Salter, Celestial Anarchy: A 
Threat to Outer Space  
Commerce?, Cato J., 34, 581 (2014). 
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who was initially allocated rights.42 While this may seem 
unlikely with such a vast market, the establishment of 
property rights would reduce transaction costs in the process. 
Property rights provide certainty to owners and reduce 
expropriation risk. Low risk allows asset owners to make 
optimal decisions at negligible transaction costs and avoid 
the tragedy of the commons and inefficient uses of scarce 
resources.43 Further, property rights reduce the incentive to 
shirk or free ride, leading to efficiency and more productive 
processes, while reducing monitoring costs.44 It is likely that 
the establishment of property rights in space will reduce 
transaction costs, making bargaining more likely. 
	 While most legal writing, including by Coase himself, 
implies that disputants use formal legal systems to resolve 
disputes, there are many examples of Coasean bargaining 
used even when courts or other means are available. Shasta 
County, California maintains a legal system based largely 
on social ostracism. Property disputes are solved outside 
of formal means, and those who do use formal means are 
considered “odd ducks.” In Shasta County, it is much more 
costly to carry out legal proceedings, so the rational actors 
apply informal norms, instead of laws, to evaluate behavior. 
This is fully consistent with Coase’s central idea that 
regardless of the law, people will structure their affairs to 
their mutual advantage.45

42   Coase, supra note 35. 
43   Mushtaq Khan, Governance Capabilities and the Property Rights 
Transition in Developing Countries, SOAS – Univ. of London, (2009), 
https://eprints.soas.ac.uk/9966/1/
Property-Transitions.pdf.
44   Armen A. Alchian and Harold Demsetz, Production, Information 
Costs, and Economic  
Organization, Am. Econ. Rev., 62, 777 (1972). 
45   Robert C. Ellickson, Of Coase and Cattle: Dispute Resolution 
Among Neighbors in Shasta County, Yale Law School Faculty 
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	 When there is as much at stake as there is in space 
exploration, parties will be likely to negotiate in order to bring 
about optimum outcomes. Especially with private enterprises 
motivated by providing a profit to shareholders, there is high 
likelihood for cooperation among individual states and firms. 
Coupled with the game theoretic knowledge previously 
established, the Coase Theorem further demonstrates that a 
system of unbridled property rights in space will bring about 
social welfare and cohesion, both in the earth’s atmosphere 
and beyond. 

Conclusion

	 Through both an economic lens and a legal lens, 
allowing for property rights on celestial bodies is necessary 
to encourage investment and capitalize on the vast 
resources available on the moon. The current legal regime 
is too ambiguous to encourage entrepreneurship and deters 
entrepreneurs from acting as an equilibrating force on the 
market. To address these ambiguities, international actors 
should allow for residual claimancy and make it explicit 
that property claims to exploit resources are valid. This does 
not necessitate ownership over a part of the moon, it only 
necessitates that claimants have ownership of the resources 
they extract. Allowing for ownership over resources also does 
not necessitate a complete omission of previous norms and 
laws surrounding the use of space. Through legal systems, 
like first-come-first-serve laws and extralegal norms, like 
Coasean bargaining, property rights further ensure that space 
is protected. When compared with other allocation methods, 
property rights are not only efficient, but also bring about 
socially optimal outcomes.
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