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ABSTRACT 

The rapid advancement of technology is making space mining a more 
complicated and intricate process that goes beyond what was possible, 
especially with increasing interest from private companies and nations in 
exploiting extraterrestrial resources. However, the existing international 
legal frameworks, such as the Outer Space Treaty (1967) and the Moon 
Agreement (1979), were not designed to address the complexities and scale 
of modern space mining activities. As a result, these legal regimes provide 
limited guidance on issues such as sustainable resource extraction, equitable 
access for all countries, and environmental protection in outer space. This 
paper highlights the urgent need for a specific international regulatory 
framework that goes beyond the existing treaties to address the unique 
challenges posed by space mining. The proposed framework would establish 
guidelines to ensure that space mining is conducted in a manner that 
preserves the long-term health of celestial environments, guarantees fair and 
equitable access to resources for all nations, and promotes sustainable 
economic practices that prevent monopolisation by a few wealthy 
spacefaring nations. By analysing current legal gaps and exploring models 
from other global commons, such as the International Seabed Authority for 
deep-sea mining, the paper provides suggestions for a comprehensive 
regulatory regime. These include the establishment of an international 
oversight body, binding sustainability and environmental standards, resource 
sharing mechanisms, and technology transfer initiatives to ensure developing 
nations can also participate in the benefits of space resource extraction. In 
doing so, the paper aims to contribute to a balanced, future-proof regulatory 
approach that fosters international cooperation and addresses the ethical, 
legal, and environmental implications of space mining.  

Keywords: space mining, environmental standards, sustainability, resource 
sharing, international regulatory framework  
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THE GROWTH OF SPACE LAW AND MODERN DAY SPACE MINING  

The concept of “space law” was first mentioned in 1910 in the scientific works of French 

scientists.1 However the first authoritative and serious space law article was considered by 

many to be published in 1951 by John Cobb Cooper. From here the space law has evolved a 

long way in the past 70 years but has been unable to keep up with growth of space activities 

influenced by technology. The development of space law has been significantly influenced by 

the prevailing geopolitical climate. Initially, security concerns were paramount as nations 

sought to establish their presence and dominance in the domain of space. However, the 

emergence of the United States and the Soviet Union as superpowers during the Cold War 

introduced a new dynamic, characterised by heightened tensions and a competitive spirit.2 To 

mitigate these risks and foster international cooperation, negotiation principles were gradually 

integrated into the evolving legal framework governing space activities. This shift from a purely 

security-oriented approach to one emphasising negotiation reflected a recognition of the 

interconnectedness of nations and the potential benefits of collaboration in space exploration. 

By fostering dialogue and compromise, it was hoped that the potential for conflict could be 

minimised, and the peaceful use of outer space resources could be preserved.  

The genesis of space law primarily envisioned space mining to be state controlled activities, 

reflecting the prevailing geopolitical climate at the time. However, the contemporary space 

mining landscape has undergone a dramatic transformation, with private actors playing an 

increasingly pivotal role in driving innovation and commercialisation.3 This shift has exposed 

the limitations of the existing international legal regime, which was not designed to anticipate 

the complex and multifaceted nature of modern space mining operations. The jurisdictional 

patchwork created by existing treaties, while providing a foundational framework, falls short 

in offering comprehensive regulation and guidance for the intricate activities involved in space 

mining. This gap presents significant challenges in ensuring the sustainable and responsible 

exploitation of outer space resources, as well as addressing the potential environmental and 

ethical implications.  

 
1 Halunko, V. (2019) ‘Space Law: the Present and the Future’, Advanced Space Law, 3(2019), pp. 30–47.   
2 P. J. Blount, Renovating Space: The Future of International Space Law, 40 DENV. J. INT'l L. & POL'y 515 
(2011-2012). 
3 Gershon Hasin, Developing a Global Order for Space Resources: A Regime Evolution Approach, 52 GEO. J. 
INT'l L. 77 (Fall 2020). 
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EXISTING INTERNATIONAL LEGAL FRAMEWORK  

International Regulatory Regime   

The primary international legal instruments governing space mining activities are “Agreement 

Governing the Activities of States on the Moon and Other Celestial Bodies” also known as the 

Moon Agreement, 1979 and “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, 1967. While these treaties provide a foundational framework, 

they are increasingly seen as insufficient to address the complexities and challenges of 

contemporary space exploration and exploitation.   

The Outer Space Treaty, while establishing general principles such as the peaceful use of outer 

space and the prohibition of weapons of mass destruction, lacks specific provisions addressing 

resource extraction and utilisation.4 Its focus on preventing militarisation and ensuring 

international cooperation is insufficient to guide the sustainable and responsible development 

of space mining operations. Similarly, the Moon Agreement, despite its explicit focus on 

celestial bodies, is relatively vague and has not been widely ratified by most nations. While it 

prohibits the appropriation of celestial bodies or any of their natural resources by any state5, it 

does not provide clear guidelines for the commercial exploitation of these resources.  

The limitations of these existing treaties are particularly evident in the context of the rapid 

advancements in space technology and the growing interest of private entities in space mining. 

The ability to extract valuable resources from the Moon, asteroids, and other celestial bodies 

has become increasingly feasible, raising a lot of questions, especially with regard to the right 

of private individuals or entities.6 Their ambiguity and lack of specificity create a regulatory 

vacuum that fails to adequately address issues of sustainability, equitable access, and 

environmental protection in outer space. As a result, there is a pressing need for a more 

comprehensive and modern legal framework to govern space mining activities.  

 
4 Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, including 
the Moon and Other Celestial Bodies, New York: United Nations, art VI, 1967  
5 Agreement Governing the Activities of States on the Moon and Other Celestial Bodies, art 11, 1979 
6 P. J. Blount, Jurisdiction in Outer Space: Challenges of Private Individuals in Space, 33 J. SPACE L. 299 
(Winter 2007) 



Indian Journal of Law and Legal Research    Volume VII Issue III | ISSN: 2582-8878 

 
 

 Page: 8368 

Customary International law  

The question of whether customary international law permits the possession and commercial 

exploitation of space resources remains a subject of scholarly debate. One group of scholars 

argue that customary law, allows for the appropriation of resources in outer space. Conversely, 

another group of scholars contend that customary law permits only the exploitation of space 

resources is limited to scientific and research purposes, excluding unlimited 

commercialisation.7 This interpretation is rooted in the underlying assumption that space 

activities would primarily be conducted by states, not private entities or individuals. This 

perspective highlights the potential challenges in reconciling the commercial interests of 

private actors with the principles of international cooperation and the preservation of the 

common heritage of humankind.  

ETHICAL, LEGAL AND ENVIRONMENTAL IMPLICATIONS OF SPACE MINING  

The ethical, legal, and environmental implications of space mining are significant and complex, 

with the environmental challenges being particularly concerning. The environment of outer 

space, especially near-Earth orbits, is already heavily affected by human activity. A growing 

issue in space is the accumulation of space debris, which consists of fragments of discarded 

rocket boosters, defunct satellites, and remnants from weapons tests, among other things. This 

debris creates hazardous conditions in Earth’s orbits, as objects moving at high speeds are at 

constant risk of collision with these artificial materials. One of the most alarming 

environmental risks associated with space activities, including space mining, is the "Kessler 

effect."8 This phenomenon describes a scenario in which the density of objects in Earth's orbit 

reaches a critical threshold. When objects collide, they create additional debris, which then 

leads to further collisions, causing a cascade of fragmentation. This cycle of collisions and 

debris generation could become self-sustaining, exponentially increasing the amount of debris 

in orbit. If the Kessler effect were to occur on a large scale, it could render certain orbits 

unusable, limiting future space activities and significantly hampering satellite-based 

technologies, such as communication, navigation, and Earth observation. This is the major 

environmental concern during the undertaking of space activities like space mining, however, 

 
7 Bhattacharya, K. G. (2018). The Viability of Space Mining in the Current Legal Regime. Astropolitics, 16(3), 
216– 229. 
8 Glenn Harlan Reynolds, International Space Law: Into the Twenty-First Century, 25 VAND. J. TRANSNAT'l L. 
225 (1992). 
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there exists other concerns like disturbance of the outer space ecosystem, release of 

environmental pollutants into space, and over exploitation of space resources.  

Furthermore the advanced activities of space mining also raises a very important legal question 

as to the property rights in any space resource recovered or extracted as the existing framework 

remains vague and ambiguous.9 Another important legal implication is the regulation of such 

private individual or entities in conducting space mining activities and the utilisation of space 

resources mined. It also places heavy weight on the legality of ensuring international 

cooperation among nations and regulation of the international trade that has risen due to 

commercialisation of space activities.10 The ethical implications of space mining present a 

complex landscape that touches on issues of equity, environmental sustainability, cultural 

heritage, and global justice. As humanity steps into this new era of space exploration and 

resource extraction, it is imperative that ethical considerations guide the development of laws, 

policies, and practices. A fair and inclusive approach must ensure that space remains a shared 

domain, where the benefits of its resources are equitably distributed and its environment 

protected for future generations. Ethical governance in space mining is essential not only for 

the responsible use of celestial resources but also for fostering international cooperation and 

preventing the monopolisation and degradation of outer space.  

INTERNATIONAL LEGAL FRAMEWORK FOR REGULATING SPACE MINING 

AND RESOURCE SHARING   

As nations and private entities set their sights on the extraction of resources from celestial 

bodies such as the Moon, asteroids, and other planets, the need for a comprehensive and robust 

regulatory framework becomes increasingly urgent. This framework must ensure that space 

mining is conducted in a manner that promotes sustainability, equitable access, and 

environmental integrity. Without a clear and enforceable set of international and national 

regulations, the risk of unregulated exploitation, environmental degradation, and inequitable 

distribution of benefits becomes a real threat. To address these challenges, the creation of an 

international regulatory body, modelled after existing frameworks such as the International 

 
9 Leon, A.M. (2018) ‘MINING FOR MEANING: AN EXAMINATION OF THE LEGALITY OF PROPERTY 
RIGHTS IN SPACE RESOURCES’, Virginia Law Review, 104(3), pp. 497–546.  
10 Glenn Harlan Reynolds, International Space Law: Into the Twenty-First Century, 25 VAND. J. TRANSNAT'l 
L. 225 (1992). 
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Seabed Authority (ISA) and the United Nations Convention on the Law of the Sea (UNCLOS), 

could serve as a central mechanism for the governance of space mining activities.  

Drawing lessons from the ISA and UNCLOS, which regulate deep-sea mining and the 

utilisation of marine resources, a similar international authority could be established to oversee 

space mining. This body would not only provide a centralised governance structure but also 

ensure that space mining activities align and resource sharing mechanism of mined resources 

align with agreed upon ethical, environmental, and legal standards. The role of this authority 

would be multi-faceted, ranging from the development and implementation of international 

regulations to the monitoring of compliance and the enforcement of standards. Its primary 

function would be to act as a global governing body responsible for regulating space mining 

activities through a comprehensive legal framework.  

A key element of this proposed authority would be the development of a comprehensive code 

of conduct, which would establish ethical principles and environmental standards for 

responsible space mining practices.11 The code would ensure that activities in space prioritise 

the long-term health of celestial bodies and that the extraction of resources is carried out in a 

manner that minimises environmental impacts. This is essential for safeguarding the space 

environment from the dangers of over-exploitation, space debris, and other potential harms that 

could result from uncontrolled mining activities. Furthermore, the code of conduct would 

emphasise the importance of transparency, accountability, and fairness in the sharing of space 

resources, thereby ensuring that both developed and developing nations can benefit from space 

mining.  

One of the core responsibilities of this international authority would be to develop and 

implement procedures for granting licenses and permits for space mining activities.12 This 

would include establishing clear criteria for eligibility and ensuring that only those entities that 

meet the necessary environmental, ethical, and technical standards are allowed to engage in 

mining operations. By controlling access to space resources through a formal licensing process, 

the authority would help prevent entities from exploiting resources in a reckless and 

unsustainable manner. Moreover, the authority would have the power to revoke licenses if 

 
11 Leslie I. Tennen, Towards a New Regime for Exploitation of Outer Space Mineral Resources, 88 NEB. L. REV. 
794 (2010). 
12 Mahulena Hofmann & P. J. Blount, Emerging Commercial Uses of Space: Regulation Reducing Risks, 19 J. 
WORLD INVESTMENT & TRADE 1001 (October 2018). 
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entities fail to comply with the established regulations, thereby maintaining oversight and 

enforcement capabilities.  

To promote fairness and inclusivity, the authority would play a pivotal role in facilitating 

technology transfer and capacity building. Space mining, like any frontier industry, is heavily 

reliant on advanced technology and expertise. Many developing countries, however, may lack 

the resources or infrastructure to participate in space mining ventures. To address this 

imbalance, the authority could establish mechanisms that encourage developed countries to 

share technology and expertise with developing nations. This would ensure that space mining 

does not become an exclusive domain of a few technologically advanced states but rather an 

opportunity for global cooperation and shared benefits.  

In addition to promoting technology transfer, the international authority would be responsible 

for implementing environmental impact assessment (EIA) procedures for space mining 

projects. Just as the Earth’s ecosystems must be protected from the harmful effects of resource 

extraction, celestial bodies and the broader space environment require similar safeguards. The 

EIA procedures would assess the potential environmental impacts of mining activities on 

celestial bodies, evaluating factors such as the potential for space debris generation, 

contamination of celestial environments, and the disruption of potential scientific research sites. 

By establishing stringent environmental standards, the authority would help prevent 

irreversible damage to outer space ecosystems and ensure the long-term sustainability of space 

exploration.  

The authority would also establish a robust ethics code to guide space mining activities. This 

code would provide a moral framework for decision-making, ensuring that space mining is 

conducted in a way that reflects shared human values and principles. Central to this ethical 

framework would be the prioritisation of the long-term health and sustainability of celestial 

bodies. The code would also promote the equitable sharing of the benefits derived from space 

mining, ensuring that no single nation or entity monopolises space resources. Additionally, the 

ethics code would emphasise the importance of transparency and accountability, encouraging 

all stakeholders to engage in open and responsible practices.  

In terms of resource-sharing mechanisms, the international authority could develop several 

strategies to ensure that the economic benefits of space mining are distributed equitably. One 

potential mechanism could involve the allocation of a portion of the revenues generated from 
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space mining activities to a global fund, which could then be used to support developing 

nations. This would ensure that countries with fewer technological capabilities still benefit from 

space mining, fostering global economic development. Additionally, developed nations could 

be encouraged to provide training and capacity-building programs to assist developing 

countries in acquiring the skills and infrastructure necessary to participate in space mining 

activities.  

While the establishment of an international regulatory framework is essential, national legal 

regimes must also play a critical role in governing space mining activities. National laws 

provide the specific regulations and enforcement mechanisms needed to ensure compliance 

with international standards at the domestic level. It is crucial, however, that national laws are 

compatible with international treaties and agreements, and that they do not undermine the 

broader regulatory framework. National governments must work in close collaboration with 

the international authority, ensuring that their legal systems align with the global regulatory 

framework while addressing their own unique domestic concerns.  

CONCLUSION  

The rapid advancement of space mining presents both significant opportunities and challenges. 

Current international legal frameworks, such as the Outer Space Treaty and the Moon 

Agreement, are outdated and inadequate for addressing the complexities of modern space 

resource extraction, particularly with the growing role of private actors. This paper has 

underscored the urgent need for a new, comprehensive international regulatory framework to 

ensure sustainability, equitable access, and environmental protection. Drawing on models like 

the International Seabed Authority, a dedicated international body could oversee space mining, 

establishing clear standards and procedures for responsible resource extraction. Such a 

framework must include technology-sharing mechanisms to ensure developing nations also 

benefit, while environmental impact assessments and ethical guidelines will help preserve 

celestial environments for future generations. A balanced approach, incorporating both 

international cooperation and national legal frameworks, is essential to avoid monopolisation 

of space resources and environmental damage. Ultimately, establishing a  

robust regulatory system for space mining is crucial to ensuring that the exploitation of outer 

space remains sustainable, fair, and beneficial for all. 


