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COMMERCIALIZATION OF SPACE AND PATENTING STRATEGY
AUTHOR - SOMNATH SURESH UNDE, STUDENT AT AMITY UNIVERSITY, NOIDA
BEST CITATION - SOMNATH SURESH UNDE, COMMERCIALIZATION OF SPACE AND PATENTING STRATEGY, ILE
MULTIDISCIPLINARY JOURNAL, 4 (1) OF 2025, PG. 1022-1000, APIS — 3920-0007 | ISSN - 2583-7230.
ABSTRACT
One of the most significant changes in the current technological environment is the
commercialisation of space. A new era of economic potential is being fostered by the growing
private sector investment in space research and infrastructure development, which were formerly
controlled by government entities. Satellite deployment, space tourism, resource mining, and the
creation of space-based infrastructure and technology are just a few of the many operations that fall
under the broad purview of the commercial space industry. Private businesses confront particular
opportunities and problems in relation to intellectual property (IP) strategy as they continue to push
the limits of space exploration. IP strategy is essential for maintaining competitive advantage,
encouraging innovation, and guaranteeing long-term profitability.
IP strategies need to handle a number of different concerns in the context of space
commercialisation. First, there are complicated issues around who owns intellectual property created
during space research. The special difficulties of space, like international collaboration, data or
invention ownership from joint missions, and the commercialisation of space resources, were not
initially addressed by traditional intellectual property laws. Since governments and businesses may
collaborate to exchange proprietary data or create technology, the growing trend of private-public
cooperation makes IP ownership even more complicated and need clear agreements that specify IP
rights.
Additionally, space commercialisation offers chances to use IP in new ways. For instance, businesses
can use spin-offs, joint partnerships, or licensing agreements to profit from their discoveries. The
exchange of intellectual property assets is anticipated to grow into a substantial source of income as
the sector develops. Furthermore, given the global breadth of space activities, IP portfolios may offer
access to international markets, thereby broadening the area of business endeavours and increasing
potential revenue.
Keywords: Satellite deployment, Invention ownership, Space tourism, Resource mining.
telecommunications, agriculture, and disaster

RISE OF THE SPACE ECONOMY: AN OVERVIEW

The term “space economy” refers to the broad
spectrum of industries and activities related to
space exploration, satellite communication,
space tourism, space mining, Earth observation,
and more. As of 2020, the global space
economy was valued at over $400 billion, with
projections indicating it could grow to over $1
trillion by 2040. This tremendous expansion is
driven by the increased participation of private
companies, technological advancements in
space exploration, and growing market

response.’®°

Satellite communications, one of the key
components of the space economy, are critical
in providing internet access in remote and
underserved areas around the world. Satellite
companies such as OneWeb and Iridium
Communications have launched large
networks of small satellites into low Earth orbit
(LEO) to deliver global broadband internet
services. These initiatives are poised to
contribute significantly to the global economy,
with space-based internet access being

opportunities in sectors such as
70 World Economic Forum, Space is Booming. Here’s How to Embrace the
$1.8 Trillion Opportunity, WORLD ECON. F. (Apr. 2024),
https://www.weforum.org/stories/2024/04/space-economy-technology-
invest-rocket-opportunity/ (last visited Jan. 27, 2025).
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projected as a critical infrastructure for future
global connectivity.

In addition to communications, space-based
Earth observation technologies are advancing
rapidly. Satellites are now capable of providing
high-resolution images and data for
applications such as climate monitoring,
disaster management, and environmental
protection. The potential for space-based
technology to assist in solving global
challenges—such as climate change, food
security, and disaster response—further
underscores the importance of the space
economy.

STRATEGIC PATENTING FOR COMPETITIVE
ADVANTAGE

Patenting in the space industry is a
fundamental tool for companies to protect their
innovations, preserve a competitive edge, and
maximize their market position. As space
technologies evolve rapidly, companies need to
safeguard their intellectual property to prevent
competitors from copying or exploiting their
inventions. A well-managed patent portfolio
can act as a deterrent to potential competitors,
giving a company the legal right to block others
from using its protected technologies for a set
period of time.”

Patents in the space sector cover a wide range

of technologies, including satellite
communications, propulsion systems,
spacecraft  design, and various space

exploration tools. For example, a company like
Blue Origin might file patents for innovations
related to reusable rockets, while SpaceX may
patent their advancements in rocket engine
design or spacecraft materials. Strategic
patenting serves multiple purposes, including
establishing a  proprietary  technological
position in the market, enabling monetization
through licensing agreements, and generating
revenue by preventing the use of patented
inventions without permission.

71 Katie Pilgrim, Investing in Patents for Space Tech: Safegnarding Innovations in the
Space Sector, HGF (2023), https://www.hgf.com/news/investing-in-patents-

In addition to offering exclusive rights, patents in
the space sector can also serve as bargaining
chips for collaborations or partnerships. When a
company develops cutting-edge technologies
for space exploration, it may license those
patents to other companies or governments for
a fee, fostering collaborations and increasing its
revenue. Licensing agreements allow
companies to benefit financially from their
innovations without having to handle every
aspect of production and distribution. For
instance, a space company that has patented
satellite technology might license it to
telecommunications companies or other space
ventures to help fund further research and
development.

In terms of patent strategy, companies may
pursue  portfolio patents in  specific
technological areas related to space. This
involves filing a series of related patents that
cover various aspects of a core technology,
allowing the company to secure broader
protection for its inventions. This strategy
provides greater control over the space
technology market and can establish the
company as a key player in the industry.
Additionally, cross-licensing is another
common strategy in the space sector, allowing
companies to share their patents while
benefiting from access to other patents in
return. This approach fosters innovation and
reduces the risk of patent litigation.”®?

The Patent Cooperation Treaty (PCT) is an
important  international  agreement  that
facilitates strategic patenting. The PCT enables
space innovators to file a single patent
application that can be recognized by multiple
countries, making it easier to seek protection for
space technologies in a global market. By using
the PCT system, space-related companies can
streamline the patent application process,
reduce costs, and ensure their innovations are
protected across multiple jurisdictions.

72 Knut Blind, Katrin Cremers & Elisabeth Miller, T)e Influence of Strategic
Patenting on Companies’ Patent Portfolios, ELSEVIER BV (2007),
https://www.researchoate.net/publication /222419406 _The Influence of St

for-space-tech-safeguarding-innovations-in-the-space-sector/ (last visited Jan.

27, 2025).
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LICENSING AND TECHNOLOGY TRANSFER IN THE
SPACE SECTOR

Licensing and technology transfer are essential
to the successful commercialization of space
technologies. Licensing involves granting
permission for the use of patented technologies
in exchange for financial compensation, while
technology transfer refers to the sharing or sale
of technologies and expertise between entities,
such as between governments, private
companies, and research institutions. Both
mechanisms help bridge the gap between
innovative research and commercial
applications.

The commercialization of space-based
technologies often requires companies to
license their technologies to others. For
example, a satellite manufacturer may license
its propulsion systems to satellite operators, or a
space exploration company may license its
landing technology to others in the space
industry. Licensing agreements not only
generate revenue but also enable technologies
to be disseminated more widely, accelerating
the development of the space sector.
Technology transfer plays a vital role in making
space technologies available for broader use.
Many space technologies initially developed for
military or government purposes can be
transferred for civiian or commercial
applications. In the U.S, NASA has facilitated
technology transfer through its Technology
Transfer Program, which allows private
companies to access patented technologies
developed by NASA. This program has been
instrumental in advancing the commercial use
of space technologies, enabling private firms to
leverage publicly funded innovations to develop
new products and services.

For instance, the technology used for GPS
satellites originally developed by the US.
Department of Defence has been licensed for
civilian use, enabling industries worldwide to
incorporate GPS technology into applications
ranging from transportation to agriculture and
logistics. Through technology transfer
agreements, space companies can accelerate

1024 | Page

their own technological development while also
making critical innovations more widely
accessible.”®

Moreover, technology transfer is not limited to
space-related companies. Universities,
research institutions, and smaller startups also
benefit from the transfer of space technologies.
Governments can facilitate this process through
public policy that encourages open access to
space-based data, technology sharing, and
public-private partnerships.

ROLE OF PUBLIC-PRIVATE PARTNERSHIPS IN
SPACE COMMERCIALIZATION

Public-private partnerships (PPPs) are central to
the ongoing commercialization of space. These
partnerships involve collaborations between
government agencies, such as NASA or ISRO,
and private space companies to share the
costs and risks of space exploration, research,
and infrastructure development. Through PPPs,
governments can leverage the expertise and
efficiency of private companies, while private
companies gain access to government-funded
infrastructure and regulatory support.

In the United States, NASA has played a leading
role in fostering PPPs, particularly through its
Commercial Crew Program, which has
partnered with companies like SpaceX and
Boeing to develop spacecraft capable of
transporting astronauts to and from the
International Space Station (ISS). These
partnerships have significantly reduced costs
and accelerated the development of critical
space technologies. By funding private
companies to develop space vehicles and
providing them with access to the ISS for testing
and research, NASA has ensured that both
public and private entities can benefit from
space exploration.

India’s ISRO has also embraced public-private
collaborations to advance its space programs.
The Indian government has engaged with
private companies for satellite launches,
spacecraft development, and even in the
development of small satellite technology.

793 United States Opening GPS Data for Civilian Use,
https://odimpact.org/ case-united-states-opening-gps-data-for-civilian-
use.html (last visited Jan. 27, 2025).
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Through its commercial arm, Antrix
Corporation, ISRO has worked to bring space-
based services to private companies and
international clients. By fostering PPPs, ISRO has
been able to expand India’s presence in the
global space economy and facilitate access to
space for emerging industries in India.”®
Public-private partnerships have also played a
key role in the commercialization of satellite
data, space tourism, and other space-based
services. With continued growth in private
sector involvement, PPPs are likely to become
even more critical in shaping the future of
space exploration and commercialization.

The commercialization of space is a dynamic
and rapidly expanding sector, and intellectual
property law plays a vital role in shaping its
growth. Patenting technologies provides a
competitive edge and encourages investment
in research and development. Licensing and
technology transfer facilitate the dissemination
of innovations, enabling them to have broader
applications across industries. Public-private
partnerships allow governments and private
companies to share costs, risks, and benefits,
thereby accelerating space exploration and the
development of space-based technologies. As
the space economy continues to grow, IP
strategies and collaborative frameworks will be
essential to driving innovation, ensuring
equitable access to space resources, and
fostering the next generation of space-based
technologies.

MONETIZING SPACE TECHNOLOGIES THROUGH IP
Monetizing space technologies through IP
involves extracting economic value from
patents, trademarks, and trade secrets related
to space exploration, satellite communications,
and other space-based services. The vast
potential of space technologies can be realized
through different forms of IP protection, which in
turn can unlock new revenue streams for space
companies.

Patents are perhaps the most important form of
IP protection in space commercialization. A

794 International Cooperation,
https://www.isro.gov.in/International CoOperation.html (last visited Jan. 27,
2025).
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company that develops a new and innovative
technology, such as a satellite propulsion
system or a novel spacecraft design, can
secure patent protection to prevent others from
using or copying their invention without
permission. By patenting such innovations,
space companies can establish exclusive rights
to the technology, which can then be monetized
in various ways, such as through licensing,
partnerships, or outright sales.

Licensing patents for a fee or royalty provides
companies with a means to generate revenue
without having to manufacture or deploy the
technologies themselves. For instance, a space
technology company that develops a patented
satellite communication system may license
that system to other satellite operators or
telecommunication companies. This allows the
company to benefit from its IP without incurring
the additional costs of deploying satellites and
maintaining them. Licensing agreements can
also include cross-licensing, where companies
exchange patent rights to enable access to one
another’s technologies.”®®

Another form of monetization is through joint
ventures or partnerships, where space
companies collaborate with other entities to
commercialize a new technology. These
partnerships are often structured around
sharing the risks, costs, and revenues
associated with new developments. For
example, a space company that has patented
a breakthrough propulsion system might enter
into a partnership with a satellite manufacturer
to co-develop spacecraft that leverage this
new technology. By entering such agreements,
companies can  both  monetize  their
technologies and expand their market reach.

In addition to licensing, space companies can
also use their IP as a tool for investment.
Venture capital firms and private investors often
look for companies with valuable IP portfolios as
they view these assets as an indicator of
potential long-term revenue. A strong patent
portfolio can also facilitate mergers and

795 What Are Patent Licensing Royalty Rates?, ROYALTY RANGE
(2019), https://www.rovaltyrange.com/news/what-are-patentlicensing-

royalty-rates/ (last visited Jan. 27, 2025).
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acquisitions, with acquiring companies seeking
to benefit from the IP of other businesses.

Finally, IP in space technologies can be
monetized through the sale of technologies or
patents. Some companies may choose to sell
their patents to others who can more effectively
commercialize the technology. This may occur
when a space company is unable or unwilling to
bring a product to market but sees the potential
for their technology to be used by another
entity. Companies involved in space exploration,
satellite communications, and other space
industries often sell IP assets to specialized firms
or corporations that possess the resources to
turn these technologies into viable commercial
products.

CASE STUDIES ON COMMERCIAL SUCCESS IN
SPACE TECHNOLOGIES

While specific case studies can provide deep
insights into the successful commercialization
of space technologies, it is essential to
understand the broader mechanisms that have
contributed to success in the industry. The
commercialization of space-based
technologies involves creating business models
that capitalize on technological advancements
and the underlying IP assets.

One example is the growing role of SpaceX, a
private space company that has revolutionized
the space industry by successfully developing
reusable rockets. The company’s ability to
patent innovative rocket technologies, coupled
with strategic IP management, has given it a
competitive edge in both government and
commercial satellite launches. By using its IP to
safeguard key technologies and entering into
licensing agreements with other companies,
SpaceX has positioned itself as a leader in the
space economy.’®®

Another example is OneWeb, a company
focused on deploying a global network of
satellites to provide internet access. The
company's strategic use of IP protection for its
satellite technology has enabled it to
collaborate with investors and manufacturers,

79 Ashish Kumar, How SpaceX Is Revolutionizing Space Technology with Rensable
Rockets, SME STREET (Oct. 14, 2024).
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moving closer to achieving its goal of
connecting remote and underserved regions
with reliable broadband services. Through its IP
portfolio, OneWeb has been able to secure the
necessary funding and partnerships to build its
satellite constellation.

Moreover, the rise of space tourism has spurred
commercial interest in space-related
technologies. Virgin Galactic, another key
player in the space industry, has leveraged its
patented technologies related to space tourism
vehicles to generate substantial interest from
investors. Through a combination of licensing
deals, strategic patenting, and partnerships,
Virgin Galactic is positioning itself as one of the
pioneers in the growing space tourism market.
Lastly, satellite communication companies such
as Iridium Communications have effectively
utilized IP to protect their innovative satellite
constellations.  These  companies have
monetized their IP by offering satellite services
to industries such as telecommunications,
disaster management, and logistics. By
patenting key technologies and forming
partnerships with telecom firms, they have
succeeded in building a sustainable business
model.

These examples demonstrate how IP can play a
crucial role in driving commercialization by
protecting innovative technologies, enabling
partnerships, and facilitating investment.

IP MANAGEMENT CHALLENGES FOR EMERGING
SPACE COMPANIES

Emerging space companies face numerous
challenges in managing their IP, especially as
they seek to compete with established players
in the industry. For these companies, navigating
the complexities of IP law and finding the best
strategies for protecting their innovations can
be daunting.

One of the primary challenges for emerging
companies is the cost of obtaining and
maintaining IP protection. Patent filing, litigation,
and defence of IP rights can be prohibitively
expensive, particularly for startups that may not
have the financial resources to compete with
larger corporations. Given the global nature of
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the space industry, companies may also need
to file patents in multiple jurisdictions, adding to
the costs and administrative burden.”®’
Moreover, companies in the space sector often
face difficulties in protecting their IP in
international markets. Space technologies are
inherently global, and companies seeking to
patent innovations must navigate the complex
web of international patent systems. The Patent
Cooperation Treaty (PCT) provides a pathway
for companies to secure patents across
multiple countries, but even with this system,
emerging space companies must still grapple
with the costs and challenges associated with
patent prosecution and enforcement in foreign
jurisdictions.

Another challenge is ensuring that IP rights are
effectively managed and enforced. Space
companies must be vigilant in monitoring
potential infringement of their patents and
trademarks, particularly in a highly competitive
market. This can be especially challenging
when dealing with international competitors
and cross-border IP issues. Companies must
also be prepared for potential litigation if their IP
is infringed upon, which can be both costly and
time-consuming.

Additionally, as space technologies often
involve complex multi-party collaborations,
managing joint P ownership can be a
challenge. In collaborative projects, especially
those between private companies and
government  agencies, determining the
ownership of inventions and innovations can
become a contentious issue. Clear agreements
regarding IP rights and ownership must be
established at the outset of such collaborations
to prevent disputes later on.”#®

Finally, emerging companies must balance the
need to protect their innovations with the need
to share them in collaborative environments.
While protecting IP is essential, there is also the

77 admin, Worldwide Protection: Strategies for International Patents, T'T
CONSULTANTS (2024), https://ttconsultants.com/worldwide-intellectual-
property-defense-strategies-for-international-patents/ (last visited Jan. 27,
2025).

798 Abhimanyu Singh, Ro of Patents in Advancement of Space Exploration,
MONDAQ (India, 2024),
https://www.mondaq.com/india/patent/1542926/role-of-patents-in-
advancement-of-space-exploration (last visited Jan. 27, 2025).
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reality that many space technologies benefit
from collaboration and sharing. Striking the
right balance between exclusivity and open
access is a delicate task that requires careful
consideration of both short-term goals and
long-term strategic interests.

INDIA'S ROLE IN THE GLOBAL SPACE ECONOMY
India has emerged as a key player in the global
space economy, primarily due to the success of
the Indian Space Research Organisation
(ISRO). ISRO’s accomplishments, particularly in
launching satellites for both India and
international clients, have  contributed
significantly to the growth of the global space
industry. India’s low-cost approach to space
missions, combined with its reliable satellite
launch services, has attracted numerous
international customers. Through its
commercial arm, Antrix Corporation, ISRO has
established a strong foothold in the global
satellite launch market, providing affordable
options for satellite deployment.

India’s space economy is also growing through
its increasing participation in space research,
technology development, and
commercialization. The Indian government has
recognized the importance of space
technologies to national development and
economic growth, and has taken steps to
encourage private sector participation. The
establishment of the Indian National Space
Promotion and Authorization Centre (IN-
SPACe) in 2020 marked a significant step
toward facilitating private sector involvement in
India’s space activities. IN-SPACe serves as a
regulatory body to promote and authorize
private companies to engage in space-related
activities, from satellite launches to space
research and development.

Moreover, India’s growing space tourism and
satellite communication sectors provide a
glimpse into the country’s future role in the
global space economy. With a highly skilled
workforce and an emerging space startup
ecosystem, India is poised to compete with
other space-faring nations in areas such as
satellite manufacturing, space tourism, and
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space mining. As private space companies in
India continue to develop cutting-edge
technologies and engage in international
collaborations, India’s space economy will play
an increasingly vital role on the global stage.”®
CONCLUSION

The significance of intellectual property (IP) in
the space sector cannot be understated,
especially as space exploration moves beyond
government agencies and into the private
sector. The combination of patenting,
innovation, ethics, and international treaties
creates a dynamic environment for developing
and protecting space innovations. As outlined in
this paper, the importance of intellectual
property in the space sector goes far beyond
mere invention protection; it is a catalyst for
scientific advancement, economic growth, and
international collaboration. At the same time, it
raises difficult ethical and legal issues that must
be addressed to ensure that space exploration
benefits all of mankind, rather than just a select
few people.

Although governments are keen to demonstrate
their technological superiority, especially
through space missions, international
cooperation is crucial due to the global aspect
of space. Although it is now common in fields
like space science and satellite communication,
international cooperation needs to be extended
to include I[P management. This entails
developing a global patenting system for space
innovations that promotes resource and
knowledge sharing and the fair allocation of
advantages. The conflict between preserving
private enterprises’ intellectual property and
guaranteeing that space is available to all
countries must be addressed by such
frameworks.

The transition from state-led exploration to a
dynamic ecosystem fuelled by private industry
is marked by the commercialization of space.
As this field develops further, intellectual
property (IP) has become essential for

799 <200 Times Increase in Space StartUps in Just Two Years,” Says
Union Minister Dr. Jitendra Singh,
https://pib.gov.in/PressReleasePage.aspx?PRID=2027137 (last visited Jan.
27, 2025).
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promoting innovation, gaining an edge over
competitors, and drawing in capital. By clearly
defining ownership rights and fostering
transparency, an efficient IP policy not only
safeguards technological innovations but also
fosters cooperation between the public and
private sectors.

However, the complexity of commercial
exploitation was not intended to be
accommodated by the legal frameworks that
currently govern space activities, especially
those derived from the Outer Space Treaty. The
critical need for revised international
agreements and national rules that regulate
intellectual property rights in space activities is
highlighted by this legal vacuum. For the
advantages of space commercialization to be
distributed fairly, regulated morally, and
developed sustainably, a strong and flexible
intellectual property framework will be
necessary.

Essentially, how well mankind navigates this
new space period will depend on how well
commercialization initiatives and effective IP
management work together. The development
of a prosperous, accountable, and inclusive
space economy will depend on striking a
balance between incentives for innovation and
international collaboration.

The commercialization of space technologies is
deeply intertwined with |IP strategies that
promote innovation, safeguard intellectual
assets, and provide avenues for revenue
generation. From patenting breakthroughs in
satellite technology to forming strategic
partnerships and managing IP effectively, space
companies have numerous tools at their
disposal to achieve commercial success. India’s
growing involvement in the global space
economy and its active promotion of private
sector participation further demonstrate the
nation’s potential to become a key player in
shaping the future of space commercialization.
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