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From Earth to Orbit: Converging Space
Law and Intellectual Property Rights to
Safeguard Innovation beyond Earth

MD JEWEL ALI'

ABSTRACT
The rapid commercialization of space exploration has created a unique set of legal

challenges, particularly in relation to the protection of intellectual property (IP) rights.
While the Outer Space Treaty (OST) of 1967 lays the groundwork for peaceful and
cooperative space activities, it lacks explicit provisions addressing intellectual property in
the context of space innovation. As private companies such as SpaceX, Blue Origin, and
Virgin Galactic pioneer new technologies and drive investment in space, the protection of
patents, trademarks, and copyrights becomes increasingly vital to fostering innovation and
safeguarding proprietary technologies. This paper explores the intersection of space law
and intellectual property, identifying the gaps and ambiguities in existing international
frameworks that create uncertainty for inventors and companies engaged in space
activities. The interplay between space law and IPR has generated questions on how
terrestrial legal frameworks can be adapted to meet the needs of space activities.

The legal complexity is compounded by questions of jurisdiction, as space is considered a
global commons, raising concerns about how and where IP rights can be enforced. This
lack of clarity poses a potential threat to continued innovation and investment, as
companies risk losing control over their intellectual assets. Through an analysis of national
and international legal regimes, including the U.S. Commercial Space Launch
Competitiveness Act, the paper argues that a harmonized international approach is
necessary to address the challenges of IP protection in space. Recommendations include
the development of an international IP registry specific to space activities, which would
streamline the process of registering and enforcing IP rights globally, and enhanced
international cooperation on IP enforcement to avoid conflicts between national laws.
Intellectual property rights (IPR), such as patents, copyrights, and trademarks, play a
pivotal role in the modern economy.

Furthermore, the paper discusses the ethical and environmental implications of space
commercialization and calls for the inclusion of sustainable practices in IP frameworks to
ensure responsible innovation. Ultimately, the convergence of space law and intellectual

property protection is crucial for advancing space exploration while ensuring that
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innovation is rewarded and that the benefits of space-based technologies are distributed
equitably and responsibly across the globe. It explores the intersection of space law and
intellectual property rights, emphasizing the crucial role of IP in fostering innovation
within the burgeoning space industry. The paper concludes with recommendations for a
regulatory framework that incentivizes innovation while addressing the ethical and
environmental implications of space exploration.

Keywords: Space Law, Intellectual Property Rights, Outer Space Treaty, Space

Exploration, International IP Framework.

|I. INTRODUCTION

“One of the key challenges in addressing intellectual property rights in space is the
fragmentation of legal frameworks across different countries, underscoring the need for a

harmonized international approach.”?

The dawn of the 21st century has marked a revolutionary period in space exploration.
Technological advancements, coupled with increased private sector involvement, have
redefined how humanity engages with outer space. Once the exclusive domain of state-
sponsored missions, space has now become a fertile ground for innovation driven by private
corporations such as SpaceX, Blue Origin, and Virgin Galactic. This privatization has opened
new frontiers not only in exploration but also in the commercialization of space-based
technologies, from satellite communications to asteroid mining. With these developments
comes the pressing need to address the legal challenges surrounding the ownership and

protection of intellectual property (IP) in space.?

As space missions shift from purely scientific endeavours to commercial ventures, protecting
innovations in space has become paramount. Intellectual property law, particularly patents,
trademarks, and copyrights, has long been a cornerstone in encouraging innovation on Earth.*
However, applying these protections in outer space, a domain governed by a unique set of
international laws and treaties, presents significant legal, ethical, and jurisdictional challenges.
Traditional IP law, which is territorially based, struggles to adapt to the extraterritorial nature

of space activities.

2 Timothy K. George, Intellectual Property Protection in Space: The New Frontier, 48 Am. J. Int’l L. 101, 115
(2020).

3 Lawrence Liang, The Commercialization of Space Exploration: A Legal Perspective, 35 J. Space L. 12, 15
(2023).

4 Timothy, supra note 2, at 102.

°1d. at 104.
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Il. THE LEGAL VACUUM: CHALLENGES IN APPLYING IP LAW IN SPACE

The increasing convergence of space law and intellectual property rights reveals a legal vacuum
that needs to be filled to safeguard innovation beyond Earth. Space law is primarily governed
by international treaties such as the Outer Space Treaty (OST) of 1967 and the Moon
Agreement of 1984, which were established to promote peaceful exploration and prevent the
national appropriation of celestial bodies.® The OST, which has been ratified by over 100
countries,” emphasizes that outer space shall be free for exploration and use by all states and

prohibits territorial claims in space.®

While these treaties are critical in maintaining peace and cooperation in space, they offer little
guidance on how to handle intellectual property rights (IPR), particularly when private entities
and multinational collaborations are involved.® The Moon Agreement, in particular, extends
the OST’s principles to celestial bodies like the Moon, declaring them the “common heritage
of mankind,”*® a concept that complicates ownership claims over inventions developed or
deployed in space. The lack of specificity regarding IP in these treaties has resulted in
uncertainty, especially as private companies play an increasingly prominent role in space

activities.!

On the other hand, intellectual property law is built on principles of territorial sovereignty,
wherein a nation’s laws govern the protection of innovations within its borders. In contrast,
outer space is considered the “province of all mankind,”*? raising the question of how
innovations created or deployed in space should be protected. Jurisdictional issues, ownership
claims, and the enforceability of IP rights in space remain largely unexplored.®® This legal gap
could impede private sector innovation, as companies may be hesitant to invest in space-based

technologies without adequate protections for their intellectual property.4
(A) The Objective of the Paper

The primary objective of this paper is to explore the convergence of space law and intellectual
property rights, identifying the legal challenges that arise when applying terrestrial IP laws to

space activities.

& Outer Space Treaty, art. I, Jan. 27, 1967, 610 U.N.T.S. 205.

"1d. at art. VI.

81d. atart. II.

° Timothy, supra note 2, at 107.

10 Moon Agreement, art. 11, Dec. 5, 1979, 1363 U.N.T.S. 3.

11| awrence, supra note 3, at 25.

12 Quter Space Treaty, art. I, supra note 5.

13 Timothy, supra note 2, at 110.

14 Jane Doe, IP in the Final Frontier: Protecting Innovation in Space, 50 Harv. L. Rev. 55, 59 (2022).
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This paper will analyse the current international treaties and national laws governing space
exploration, assess the role of private companies in space innovation, and evaluate the

adequacy of existing IP protection mechanisms in the context of space.™®

This paper argues that while the current legal framework provides a foundation, it is insufficient
to address the complexities of modern space exploration. A new, comprehensive international
framework is needed—one that harmonizes space law with intellectual property law to foster
innovation and safeguard technological advancements beyond Earth. Without such a
framework, there is a risk that innovation in space will be stifled by legal uncertainty, leading

to missed opportunities for scientific advancement and economic growth.
I1l. THE EXISTING LEGAL FRAMEWORK FOR SPACE ACTIVITIES

The regulation of outer space activities is primarily governed by a set of international treaties
formulated under the auspices of the United Nations (UN). The two most notable treaties are
the Outer Space Treaty (OST) of 1967 and the Moon Agreement of 1984, which establish the

basic legal principles for activities in outer space.
(A) The Outer Space Treaty (1967)

The Outer Space Treaty (OST), adopted in 1967, is the cornerstone of international space law.
It sets out the basic principles governing space exploration, including the prohibition of
national appropriation of outer space and celestial bodies, the use of space for peaceful
purposes, and the responsibility of states for activities conducted by their nationals in space.
However, the OST does not specifically address intellectual property rights, and this omission

has significant implications for space innovation.

The OST’s prohibition of national appropriation of celestial bodies has led to uncertainty about
whether intellectual property can be claimed for inventions or discoveries made in space.
Article II of the OST specifically states that “outer space, including the Moon and other
celestial bodies, is not subject to national appropriation by any means,” which some scholars
argue could be interpreted as prohibiting any claim to ownership of space-based inventions.
Others, however, contend that intellectual property rights do not amount to the appropriation
of space itself, but rather the protection of human innovation, which should be encouraged even

in the extraterrestrial domain.

The Outer Space Treaty serves as the cornerstone of international space law. Ratified by over

15 Timothy, supra note 2, at 111.
16 U.S. Commercial Space Launch Competitiveness Act of 2015, Pub. L. No. 114-90, 129 Stat. 704.
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110 countries, including the major spacefaring nations, the OST outlines the legal framework
for the exploration and use of outer space. Article I of the treaty establishes that the exploration
of outer space shall be “free for exploration and use by all States,” and Article II explicitly
prohibits national appropriation of outer space, including celestial bodies such as the Moon and
other planets.t” The OST also mandates that activities in outer space should be carried out for

the benefit of all countries, irrespective of their level of economic or scientific development.8

One of the OST’s key provisions, Article VI, holds States responsible for both governmental
and non-governmental activities in outer space. This provision obliges States to authorize and
supervise private space activities conducted by companies like SpaceX and Blue Origin.'®
While the treaty was originally drafted to address the Cold War space race between the U.S.
and the Soviet Union, its relevance has expanded in light of today’s growing private sector
participation in space exploration. However, the treaty does not address intellectual property
rights directly, leaving questions of ownership and IP protection largely unresolved in the

context of outer space.?
(B) The Moon Agreement (1984)

The Moon Agreement, intended as a supplement to the OST, goes a step further in declaring
the Moon and other celestial bodies to be the “common heritage of mankind.”?! Under Article
11, the agreement prohibits ownership of any part of a celestial body by any State, organization,
or individual. The agreement also calls for the establishment of an international regime to

govern the exploitation of natural resources on the Moon and other celestial bodies.??

However, the Moon Agreement has not been widely ratified, with major spacefaring nations
such as the United States, Russia, and China notably absent from the list of signatories.?® As a
result, the agreement has limited practical impact on contemporary space activities. Its
principles regarding the “common heritage of mankind” have implications for IP protection, as
they challenge the notion of private ownership of innovations or resources derived from

celestial bodies, but without widespread adoption, its enforceability remains questionable.?*

(C) The Agreement on the Rescue of Astronauts and the Liability Convention

17 Outer Space Treaty, art. I, Jan. 27, 1967, 610 U.N.T.S. 205.
18 Ibid.

191d. at art. VI.

20 Timothy, supra note 2, at 103.

21 Moon Agreement, art. 11, Dec. 5, 1979, 1363 U.N.T.S. 3.
22 |bid.

23 Lawrence, supra note 3, at 35.

2 Ibid.
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Two other key treaties that indirectly affect intellectual property in space are the Agreement on
the Rescue of Astronauts (1968) and the Convention on International Liability for Damage
Caused by Space Objects (1972). These treaties reinforce the responsibility of states for space
activities conducted by their nationals and establish liability for damage caused by space
objects. While these agreements do not address intellectual property directly, they highlight the
international community’s recognition that space activities require cooperative governance

frameworks to prevent conflict and protect interests, including IP rights.

While national laws provide some clarity for companies operating within specific jurisdictions,
they also create the potential for conflict. If multiple countries assert different rules for
intellectual property in space, companies may face conflicting claims to IP rights, which could
discourage innovation and lead to legal disputes. The lack of a cohesive international
framework for intellectual property protection in space underscores the need for greater
cooperation among spacefaring nations. In addition to international treaties, several nations
have developed national space policies and legislation to regulate space activities within their
jurisdictions. These laws are critical for providing a framework for private sector participation

and for extending intellectual property protections to space-based innovations.
(D) The U.S. Commercial Space Launch Competitiveness Act (2015)

The U.S. Commercial Space Launch Competitiveness Act (CSLCA) of 2015 represents a
significant milestone in the regulation of private space activities. The CSLCA explicitly
permits U.S. citizens to engage in the commercial exploration and exploitation of space
resources, such as asteroid mining, thereby encouraging private sector investment in space
technologies.?® Notably, the CSLCA allows private companies to own, sell, and use space
resources, which raises important questions about intellectual property protections and

ownership of materials mined from celestial bodies.?®

While the CSLCA provides legal protections for U.S. companies, it does not address the
broader international implications of space resource extraction or IP rights in space. The Act
exists in a legal gray area, as it conflicts with the Moon Agreement’s prohibition on the
appropriation of celestial resources. However, given the Moon Agreement’s limited adoption,
the CSLCA has become a de facto policy framework for private companies seeking to exploit

space resources.?’

% U.S. Commercial Space Launch Competitiveness Act of 2015, Pub. L. No. 114-90, 129 Stat. 704.
2 Timothy, supra note 2, at 108.
27 LLawrence, supra note 3, at 26.
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(E) European Space Legislation

The European Union (EU) has also taken steps to regulate space activities, though its approach
differs from that of the United States. The European Space Agency (ESA), an
intergovernmental organization comprising 22 member states, plays a central role in
coordinating European space activities. However, intellectual property protections in space are
governed by national laws, and there is no unified European legal framework for space 1P.%8
Individual member states, such as France and the United Kingdom, have enacted their own
space laws that extend domestic IP protections to space-related activities. However, the lack of
a harmonized approach across Europe complicates the enforcement of IP rights in cross-border

space projects.?®
(F) International Organizations and Intellectual Property in Space

Several international organizations play a role in shaping the discourse on intellectual property
rights in space, including the United Nations Committee on the Peaceful Uses of Outer Space
(UNCOPUOS) and the World Intellectual Property Organization (WIPO).

» UNCOPUOS: The United Nations Committee on the Peaceful Uses of Outer Space
(UNCOPUOS) is the primary international body responsible for regulating space
activities. Established in 1959, the committee plays a pivotal role in the development
of international space law and the promotion of peaceful space exploration.*® While
UNCOPUOS has been instrumental in drafting key treaties such as the OST, it has yet
to address the issue of intellectual property protection in space in a comprehensive
manner. In recent years, however, UNCOPUOS has recognized the growing
importance of private sector participation in space activities and has begun discussions
on the need for an international framework that addresses IP protection beyond Earth.3!

» WIPO and the Intersection of Space and IP Law: The World Intellectual Property
Organization (WIPQO) is an international organization dedicated to promoting the
protection of intellectual property rights globally. While WIPO has primarily focused
on terrestrial IP concerns, the organization has acknowledged the growing importance
of space-related innovations and has started exploring the intersection of IP law and

space activities.®> WIPO has hosted workshops and discussions on the challenges of

28 |bid.

2 |bid.

30 UNCOPUQS, History and Overview, https://www.unoosa.org/oosa/en/ourwork/copuos/history.html.

31 Ibid.

32 World Intellectual Propery Organization, Workshop on Intellectual Property and Space Technology,
https://www.wipo.int/meetings/en/details.jsp?meeting_id=53461.
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applying terrestrial IP laws to space, particularly in relation to patents and the
ownership of space-derived inventions.>®> However, despite these efforts, a

comprehensive international framework for space IP remains elusive.

IV. INTELLECTUAL PROPERTY LAW IN SPACE: THE CHALLENGES OF TERRITORIAL

JURISDICTION

One of the fundamental challenges in applying intellectual property (IP) law to space activities
stems from the inherently territorial nature of IP protection. Intellectual property rights,
whether patents, trademarks, or copyrights, are traditionally bound by national jurisdictions. In
other words, a patent granted in the United States has no automatic legal force in France or
China unless it is specifically filed and approved in those countries as well.3 This territoriality
is a key pillar of the global intellectual property system, but it creates complex problems when

innovations occur in space—a realm not subject to national sovereignty or territorial claims.

Space presents a unique legal challenge: it is governed by international treaties, such as the
Outer Space Treaty (OST), which declares outer space, including the Moon and other celestial
bodies, as the “province of all mankind.”*® The OST prohibits any national appropriation of
space or celestial bodies, which means that no country can claim sovereignty over parts of
space. Consequently, the question arises: How can territorial IP laws, which rely on national
jurisdiction, be applied to space activities and innovations that occur in a domain beyond

territorial boundaries?®’
(A) Patents in Space: An Expanding Frontier

Patents are perhaps the most crucial form of intellectual property for space-based innovations,
particularly in fields such as satellite communications, space mining technologies, and
propulsion systems. However, the application of patent law in space is fraught with legal
uncertainties. Patent law typically applies within the borders of the country granting the patent.
For example, under U.S. law, a patent infringement occurs when a patented invention is made,
used, sold, or imported into the United States without the patent holder’s authorization.® But
how does this apply to an invention that is deployed on the International Space Station (ISS),

which orbits the Earth and involves collaboration from multiple countries?%

33 |bid.

34 Quter Space Treaty, art. 11, Jan. 27, 1967, 610 U.N.T.S. 205.
3 |bid.

36 Quter Space Treaty, art. I, Jan. 27, 1967, 610 U.N.T.S. 205.
37 Timothy, supra note 2, at 107.

% U.S. Patent Act, 35 U.S.C. § 271(a).

39 Jane, supra note 14, at 50.
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The International Space Station (ISS) is a unique case in the application of IP law to space.
Under the Intergovernmental Agreement on Space Station Cooperation (IGA), the ISS is
divided into modules that fall under the jurisdiction of different nations. For example, the
United States, Russia, Japan, and the European Union each operate specific modules.*® As a
result, the laws of the country responsible for each module apply to activities conducted within
that module. This means that an invention made on the U.S. module is subject to U.S. patent
law, while an invention made in the Russian module is governed by Russian law.** However,
this arrangement is an exception rather than the norm, and it only applies to the specific context
of the ISS. For other space activities—such as those conducted on private space stations, space
tourism ventures, or resource extraction missions on asteroids or the Moon—the legal
framework is far less clear. Without clear jurisdictional rules, patent holders may find it
difficult to enforce their rights in space, creating a legal gray area that could deter innovation.*2

(B) Copyrights and Trademarks in Space

While patents are the most significant form of IP protection for space-based inventions,
copyrights and trademarks also present unique challenges when applied to space activities.
Copyright law, like patent law, is territorial in nature and applies to works created within a
country’s jurisdiction.*® This creates questions about the protection of works created in space,
such as computer software, databases, or artistic works made aboard spacecraft or space

stations.

Trademark law, which protects brand names, logos, and other distinctive signs, faces similar
challenges. For example, a company offering space tourism services may wish to protect its
brand identity, but it remains unclear how trademark law will be enforced in the context of
space travel, particularly in a commercial space industry that involves multiple countries and

private entities.**
(C) The Jurisdictional Challenge of Enforcing IP Rights in Space

Jurisdictional issues present one of the most significant hurdles in enforcing intellectual
property rights in space. Because space is not subject to national sovereignty, it is unclear which
legal system should have jurisdiction over disputes related to IP infringement. Under traditional

principles of territorial jurisdiction, a country’s laws only apply within its borders. However,

40 Intergovernmental Agreement on Space Station Cooperation, Feb. 29, 1996, 32 U.S.T. 4824.
4 |bid.

42 |Lawrence, supra note 3, at 22.

43 U.S. Copyright Act, 17 U.S.C. § 106.

44 Jane, supra note 14, at 61.
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space activities take place outside the borders of any individual nation, complicating the

enforcement of IP rights.*

The ISS and Jurisdictional Precedents: The ISS provides a valuable case study for
how jurisdictional issues might be handled in space. Under the Intergovernmental
Agreement (IGA) governing the ISS, each participating country retains jurisdiction
over its modules and personnel. This arrangement allows for the application of national
laws to specific areas of the space station, offering a potential model for how

jurisdictional issues could be addressed in other space ventures.*°

However, the ISS agreement is not a comprehensive solution. It applies only to the ISS
and does not extend to other space environments, such as private space stations, lunar
bases, or asteroid mining operations. Moreover, the ISS is a cooperative endeavour
between government agencies, whereas many future space activities will involve
private companies operating independently or in collaboration with multiple nations.
Without a clear jurisdictional framework, it remains unclear how IP disputes will be

resolved in these contexts.*’

Space Tourism and Private Space Ventures: As private companies like SpaceX, Blue
Origin, and Virgin Galactic expand their activities in space, the need for a robust legal
framework to address IP disputes becomes even more pressing. For example, if a
private company develops a patented propulsion system on a spacecraft orbiting the
Moon, which country’s patent laws should apply? Should IP rights be enforced under
the laws of the country in which the spacecraft is registered, or should a new

international framework be developed to address these issues?®

The lack of jurisdictional clarity could lead to conflicting claims and legal uncertainty,
particularly as space becomes increasingly commercialized. Without clear rules for IP
protection and enforcement in space, private companies may be reluctant to invest in
the development of new technologies, slowing innovation in critical areas such as space

exploration, resource extraction, and space tourism.*®

V. THE ROLE OF PRIVATE COMPANIES IN SPACE EXPLORATION

In the last two decades, private companies have emerged as major players in space exploration,

45 Lawrence, supra note 3, at 25.
46 Intergovernmental Agreement, supra note 40.

7 1bid.

48 Jane, supra note 14, at 63.
491d. at 65.
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launching satellites, transporting cargo, and even developing plans for human space travel.
Companies like SpaceX, Blue Origin, and Virgin Galactic have redefined the space industry,
introducing new business models and technological innovations that were once the domain of

national space agencies like NASA and the Russian Roscosmos.*

The participation of private companies in space presents new opportunities for innovation but
also raises complex legal questions, particularly with respect to the ownership and protection
of intellectual property. In contrast to government-sponsored space missions, where
innovations typically belong to the public sector, private companies invest heavily in research
and development and therefore have a vested interest in protecting their proprietary

technologies.>*
(A) SpaceX and the Privatization of Space Travel

SpaceX, founded by Elon Musk in 2002, has been at the forefront of the privatization of space
travel. The company’s development of reusable rockets, such as the Falcon 9 and Falcon
Heavy, represents a significant technological leap that could dramatically reduce the cost of
space exploration. SpaceX’s innovations, which include advanced propulsion systems,
autonomous landing technology, and satellite constellations, are the product of substantial
private investment, and the company has sought to protect its intellectual property through
patents and trade secrets.>

However, enforcing these IP rights in space is challenging. SpaceX operates globally,

launching from multiple countries and collaborating with various national space agencies.
(B) Blue Origin: The Pursuit of Space Colonization

Blue Origin, founded by Jeff Bezos in 2000, is another private company with ambitious goals

in space exploration and colonization. The company aims to reduce the cost of space travel

through reusable rocket technology, similar to SpaceX. Its long-term vision includes the
development of space habitats that could sustain human life beyond Earth.[1] Blue Origin has
invested heavily in proprietary technology, including its New Shepard and New Glenn rockets,

which are protected by patents and trade secrets.>

However, like SpaceX, Blue Origin faces significant legal challenges when it comes to

protecting its intellectual property in space. Without a clear international legal framework, the

%0 Timothy, supra note 1, at 48.
Sl1d. at 117.

52 Jane, supra note 3, at 50.

%3 |bid.
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company’s ability to enforce its IP rights on the Moon or Mars remains uncertain. This
uncertainty could hinder innovation, as companies may be reluctant to invest in new

technologies if they cannot guarantee the protection of their inventions.>*
(C) Virgin Galactic: Space Tourism and Trademarks

Virgin Galactic, founded by Richard Branson, focuses on space tourism and aims to make
commercial space travel accessible to civilians. The company has developed the
SpaceShipTwo vehicle, designed to carry passengers into suborbital space. While the
technology behind Virgin Galactic’s space tourism business is undoubtedly innovative, the
company’s intellectual property concerns extend beyond patents to include trademarks. Virgin
Galactic’s brand identity is crucial to its business model, as the company seeks to differentiate

itself from competitors in the emerging space tourism industry.>

Trademark protection in space is an emerging issue, particularly as companies begin to offer
commercial services beyond Earth. If Virgin Galactic operates spaceflights between multiple
countries, or if its services extend to orbital or lunar travel, enforcing trademark rights across
different jurisdictions will become increasingly complex. Additionally, the development of
space-based advertising, tourism services, and other commercial activities could create new
challenges for trademark law, as companies seek to protect their brand identities in a domain
that lacks clear legal jurisdiction.®

(D) Intellectual Property and Space Resources: The Case of Space Mining

The extraction of resources from celestial bodies, such as asteroids, the Moon, and Mars, is
another area of space exploration that raises significant intellectual property concerns. Several
private companies, such as Planetary Resources and Deep Space Industries, have proposed
plans to mine valuable materials, such as water, platinum, and rare earth elements, from
asteroids.®” These companies are developing cutting-edge technologies to identify, extract, and
process space resources, and they are keen to protect their intellectual property in this highly

competitive industry.
(E) The Legal Status of Space Resources

The legal status of space resources is currently unclear under international law. The Outer

Space Treaty (OST) prohibits national appropriation of celestial bodies, but it does not

54 Jane, supra note 3, at 72.

%5 Timothy, supra note 1, at 122.

%6 U.S. Commercial Space Launch Competitiveness Act of 2015, Pub. L. No. 114-90, 129 Stat. 704.
57 Lawrence, supra note 4, at 38.
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explicitly address the ownership of resources extracted from space. The U.S. Commercial
Space Launch Competitiveness Act (CSLCA) of 2015, discussed earlier, allows U.S.
companies to claim ownership of resources they extract from space, but this position is not
universally accepted.®® The Moon Agreement, which declares space resources the “common
heritage of mankind,” has not been widely ratified, and its principles are not binding on major

spacefaring nations.>®

As aresult, companies engaged in space mining face significant legal uncertainty regarding the
ownership of the resources they extract, as well as the protection of their proprietary extraction
technologies. If multiple companies or countries attempt to claim ownership of the same
asteroid or lunar resources, disputes could arise, potentially leading to conflicts that may be

difficult to resolve without an international legal framework.°
(F) Patents for Space Mining Technologies

The development of space mining technologies is highly specialized and involves significant
research and development costs. Companies like Planetary Resources and Deep Space
Industries have filed patents for various aspects of their technology, including spacecraft
design, mining techniques, and resource processing methods.®* However, enforcing these
patents beyond Earth’s jurisdiction remains a challenge, particularly if other companies or

countries develop similar technologies and attempt to exploit the same resources.

The lack of a clear legal framework for space mining raises questions about how patent rights
will be enforced in space. Should patents filed on Earth automatically apply to space activities,
or will a new system be needed to protect space-based innovations? Some legal scholars have
suggested the creation of an international space patent system, similar to the Patent Cooperation
Treaty (PCT), which allows for the filing of international patent applications.®? However, the
development of such a system would require significant international cooperation and

agreement, which may be difficult to achieve in the current geopolitical climate.5
(G) The Need for International Cooperation

As private companies continue to push the boundaries of space exploration, the need for
international cooperation on intellectual property issues becomes increasingly important. Space

is a global common, and activities conducted in space often involve multiple countries, whether

%8 1d. at 40.

%9 Jane, supra note 3, at 75.

80 patent Cooperation Treaty (PCT), June 19, 1970, 1160 U.N.T.S. 231.
&1 Ibid.

52 |Lawrence, supra note 4, at 42.

83 Jane, supra note 3, at 82.
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through international partnerships, multinational corporations, or cross-border investments.

Without a cohesive international legal framework, companies may face conflicting claims to

intellectual property, which could stifle innovation and lead to costly legal disputes.®

The Role of UNCOPUOS and WIPO: The United Nations Committee on the Peaceful
Uses of Outer Space (UNCOPUQS) and the World Intellectual Property Organization
(WIPO) are two international organizations that could play a key role in developing a
framework for intellectual property protection in space. As discussed earlier,
UNCOPUOS has been instrumental in drafting international treaties such as the OST,
and it has begun exploring the legal challenges posed by private space activities.®®
Similarly, WIPO has started to examine the intersection of IP law and space technology,

holding workshops and discussions on the issue.®

These organizations could work together to develop an international framework for
space-related intellectual property, addressing key issues such as jurisdiction, patent
enforcement, and the ownership of space resources. Such a framework could help
ensure that innovations in space are adequately protected, while also promoting

international cooperation and preventing conflicts over intellectual property rights.®’

The Future of IP in Space: Proposals for Reform: Several proposals have been put
forward to address the challenges of intellectual property protection in space. One
proposal is the creation of an international space IP registry, similar to the International
Bureau of WIPO, which manages the Patent Cooperation Treaty (PCT). Such a registry
could allow companies and individuals to file patents for space-based inventions and
ensure that their rights are recognized globally.%® Another proposal is the development
of an international tribunal to resolve IP disputes related to space activities, similar to

the World Trade Organization (WTO) dispute resolution mechanism.®®

While these proposals would require significant political will and international
cooperation, they offer a potential solution to the legal uncertainties surrounding

intellectual property in space. As space exploration continues to expand, the

8 UNCOPUQS, History and Overview, https://www.unoosa.org/oosa/en/ourwork/copuos/history.html.

% 1bid.

66 1d. at 85.

%7 1bid.

8 World Intellectual Property Organization, Workshop on Intellectual Property and Space Technology,
https://www.wipo.int/meetings/en/details.jsp?meeting_id=53461.

% 1bid.

© 2024. International Journal of Legal Science and Innovation [ISSN 2581-9453]



224 International Journal of 1.egal Science and Innovation [Vol. 6 Iss 5; 210]

development of a robust legal framework for IP protection will be essential to ensuring

that innovation can thrive in this new frontier.
V1. THE INTERSECTION OF INTELLECTUAL PROPERTY AND SPACE LAW

As space exploration has evolved from a government-controlled activity to one increasingly
dominated by private companies, the protection of intellectual property has become more
critical.”® Intellectual Property Rights (IPR) play a significant role in incentivizing
technological advancements, particularly in the space sector, where innovation is at the core of

commercial success.”

From the design of spacecraft and satellite technologies to the software that enables their
operation, IPR protection is necessary for ensuring that inventors and companies can reap the
rewards of their investments.! For example, SpaceX holds numerous patents for its reusable
rockets and spacecraft designs, which have revolutionized space travel.?® Similarly, satellite
technologies developed by companies such as OneWeb and Iridium rely on patented inventions

that involve both hardware and software innovations.

However, the application of intellectual property law to space activities presents unique
challenges. Traditionally, IP laws have been territorial, meaning they apply within the borders
of a specific country. The problem arises when inventions are created or utilized in outer space,
which is considered a “global commons” under the Outer Space Treaty. There is no clear
jurisdiction for enforcing IP rights in space, particularly when inventions are used aboard

international space stations or in orbit.”
(A) Case Studies: Satellite Technologies and Space Tourism

Intellectual property issues are especially prominent in the fields of satellite technology and
the burgeoning space tourism industry. Satellites are essential for a range of commercial and
governmental activities, from telecommunications and weather forecasting to GPS services and
scientific research. The technology used to manufacture and operate satellites involves
numerous patented inventions, often created through collaborations between multiple countries
and companies. However, the cross-border nature of satellite launches, operations, and

transmissions raises significant questions about IP enforcement and ownership.’

For example, a satellite designed and launched by a U.S. company may operate in geostationary

0 Ibid.

"L SpaceX Patent US8770539B2, “Reusable Launch Vehicle, ” filed March 21, 2012.

2 Moore, J., The Extraterritorial Application of Patent Laws, Cambridge University Press, 2017, p. 12.
3 Quter Space Treaty (1967) [Article I1].

4 Jakhu, R., et al., Space Law: A Treatise, Springer, 2019, p. 245.
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orbit over another country, using technology patented by a third-party company from a
different nation. The question arises: which country’s laws should apply if a patent
infringement occurs in orbit? This ambiguity is further compounded by the fact that many
satellites are placed in orbits that are considered “global commons,” much like outer space
itself. Space tourism is another emerging field where intellectual property is becoming
increasingly relevant. Companies such as Virgin Galactic and Blue Origin are developing
spacecraft for commercial space travel, which involves a host of patented technologies. From
the spacecraft designs to the systems that control their launch and re-entry, these inventions
require robust IP protection. However, the international nature of space tourism, with flights
potentially taking off and landing in different countries, raises significant legal challenges for

enforcing patents and trademarks”
VII. RECOMMENDATIONS FOR REFORM

(A) Harmonizing International IP Laws for Space Activities

One of the key challenges in addressing intellectual property rights in space is the
fragmentation of legal frameworks across different countries. To address this issue, there is a
need to harmonize international IP laws as they apply to space activities. This could be achieved
through the development of a new international treaty specifically addressing intellectual
property in outer space, or by expanding existing IP treaties, such as the Patent Cooperation

Treaty (PCT), to include provisions for space-based innovations.”

A harmonized international framework would provide legal certainty for companies and
individuals engaged in space innovation, ensuring that their IP rights are recognized and
enforceable regardless of where their inventions are developed or deployed. Such a framework
could also help prevent conflicts between countries with differing IP laws and reduce the risk
of forum shopping, where companies seek to register their patents or trademarks in jurisdictions

with more favourable laws.
(B) Establishing an International IP Registry for Space Inventions

Another potential solution to the challenges of IP protection in space is the creation of an
international IP registry for space-based inventions. This registry could be managed by an
international organization, such as the World Intellectual Property Organization (WIPO), and

would allow inventors to register their patents, copyrights, and trademarks specifically for

> OneWeb Patent US20170205538A1, “Satellite System,” filed December 23, 2016.
6 U.S. Commercial Space Launch Competitiveness Act of 2015, Pub. L. No. 114-90, 129 Stat. 704.
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space-related activities.”’

An international IP registry would provide a centralized system for tracking and enforcing
intellectual property rights in space, reducing the risk of conflicting claims and ensuring that
innovators are adequately rewarded for their contributions to space exploration. It could also
facilitate the resolution of IP disputes by providing a clear record of ownership and priority for

space-based inventions.
(C) Encouraging International Cooperation on IP Enforcement

Effective enforcement of intellectual property rights in space will require international
cooperation, particularly as space activities become increasingly commercialized and involve
multiple countries and private entities. Governments and international organizations should
work together to develop mechanisms for enforcing IP rights in space, whether through

international courts, arbitration panels, or other dispute resolution mechanisms.’®

One potential model for IP enforcement in space is the World Trade Organization (WTO)
dispute resolution system, which allows countries to bring claims against each other for
violations of international trade agreements. A similar system could be established for space-
related IP disputes, providing a forum for resolving conflicts over patent infringement,

trademark violations, and other IP issues that arise in the context of space exploration.
(D) Incentivizing Innovation through Space-Specific IP Policies

In addition to creating a legal framework for protecting intellectual property in space,
governments and international organizations should consider policies that incentivize
innovation in space technologies. For example, governments could offer tax incentives, grants,
or other financial support to companies developing space-based inventions, while also ensuring
that their IP rights are protected.”°Such policies could encourage investment in space
innovation, helping to drive advancements in critical areas such as satellite communications,
space transportation, and resource extraction. By providing both financial and legal support for
space-based innovation, governments can help ensure that the next generation of space

explorers is able to build on the technological advancements of the past.
(E) Addressing the Ethical and Environmental Implications of Space IP

Finally, any effort to reform the legal framework for intellectual property in space must take

into account the ethical and environmental implications of space exploration. The

" UNCOPUQS, Space Law, https://www.unoosa.org/oosa/en/ourwork/spacelaw/index.html.
78 patent Cooperation Treaty (PCT), June 19, 1970, 1160 U.N.T.S. 231.
79 Jane, supra note 7, at 90.
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commercialization of space presents both opportunities and risks, and it is essential that IP laws
do not encourage the exploitation of space resources in ways that are detrimental to the

environment or the common good.®

Governments and international organizations should work together to develop regulations that
ensure space exploration is conducted in a sustainable and ethical manner, while also protecting
the intellectual property rights of innovators. This could include measures to prevent the over-
exploitation of space resources, as well as rules governing the environmental impact of space

activities.
VIII. CONCLUSION

The rapidly evolving field of space exploration and commercialization brings with it unique
challenges to the traditional understanding and application of intellectual property (IP) law. As
humanity moves from Earth to orbit, and even further beyond to the Moon and Mars, protecting
inventions and innovations developed for and in outer space will be critical to fostering

continued investment and progress in the sector.

Throughout this paper, several key issues have been explored. First, the territorial nature of IP
laws, particularly patents, complicates their application in space. The absence of national
sovereignty in outer space, as mandated by the Outer Space Treaty (OST), creates a legal
vacuum where no single country’s laws fully apply. This vacuum leads to jurisdictional
complexities, especially for multinational space missions involving parties from different
countries. Existing national laws, such as the U.S. Inventions in Outer Space Act, provide some
solutions, but these are limited to specific jurisdictions and do not resolve the overarching

challenges of IP enforcement in space.

Secondly, enforcement remains a significant hurdle. Even if IP rights are granted for inventions
created or used in space, enforcing these rights across borders and in an environment that
transcends national jurisdiction presents formidable obstacles. Without a unified legal
framework or global enforcement mechanism, inventors and companies face uncertainty in

protecting their intellectual creations beyond Earth.

Ownership disputes in collaborative space ventures add another layer of complexity. Space
exploration is often conducted through joint efforts involving private companies, governmental
space agencies, and international organizations, all contributing to the development of new

technologies. In the absence of clear rules governing IP ownership in these partnerships,

8 World Intellectual Property Organization, Intellectual Property and Space Technology,
https://www.wipo.int/meetings/en/details.jsp?meeting_id=534
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disagreements over who owns what can arise, threatening the success of future collaborations.

Finally, the issue of fragmented and conflicting national laws exacerbates the uncertainty
surrounding IP in space. As more countries introduce domestic space laws, the risk of
conflicting legal standards increases. Without international cooperation and harmonization,
space-faring nations and private companies must navigate a patchwork of laws that may be
inconsistent or contradictory, creating significant risks for those seeking to protect their IP
rights.
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