NASA’s Moon Baseinvitation to | SRO could
accelerate India’ stransition towar ds sustained human
lunar exploration
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Recent Developments:

NASA hasinvited the Indian Space Resear ch Organisation (ISRO) to participate in its M oon Base
programme, signaling a significant expansion of India-US cooperation in lunar exploration.

The invitation was reported following the 9th India-US Civil Space Joint Working Group meeting, held at
| SRO headquarters in Bengaluron 5-6 August 2026.

India s possible participation comes in the context of its existing partnership with the United States under the
Artemis Accords.

NASA describes the M oon Base as a planned lunar outpost near the M oon’s South Pole, where astronauts
will eventually live, work and conduct scientific activities for extended periods.

The programme involves international, commercial and academic partnerships for developing the
technologies and infrastructure required for a sustained human presence on the Moon.

The invitation is strategically relevant because India has set its own long-term objectives of establishing the
Bharatiya Antariksh Station by 2035 and achieving an Indian crewed lunar mission by 2040.

India’'s precise role in the Moon Base programme has not yet been publicly defined, so the invitation should
currently be viewed as an opportunity for cooperation rather than a confirmed Indian commitment to a
particular component.

M oon Base Programme: Concept and Objectives:

The M oon Baseisintended to establish an enduring human foothold on the lunar surface rather than conduct
isolated short-duration landing missions.

NASA'’s current concept focuses on the lunar South Pole, aregion considered especially important because
of its challenging terrain, permanently or near-permanently shadowed areas and potential water-ice

I esour Ces.

The programme is expected to combine robotic precursor missions, cargo delivery, surface
infrastructure, crewed missions and resour ce-utilisation technologies.

The infrastructure would support scientific research, technology demonstrations and longer-duration human
operations while also generating experience relevant to future Mar s missions.

NASA identifies lunar surface technologies such as regolith-based construction, resour ce prospecting,
dust mitigation, power generation and surface mobility asimportant components of establishing a
sustained presence.

The broader Artemis architecture also includes the Gateway, alunar-orbit space station designed to support
long-term exploration and provide access to the lunar surface, including the South Pole.

Why the Lunar South Pole Matters:
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e The lunar South Pole has become a major focus of international lunar programmes because water ice in
permanently shadowed regions could potentially support life-support systems, scientific research and future
in-sitresour ce utilisation (I SRU).

e Water can potentially be separated into hydr ogen and oxygen, creating possibilities for life support and
propellant production.

e Theregion also offers valuable scientific opportunities for studying the Moon’s geological history and the
effects of the space environment.

e However, the South Pole presents severe operational challenges, including extreme temper atures, rugged
terrain, abrasive lunar dust and difficult lighting conditions.

Artemis Accords. I nstitutional Framework for Cooper ation:

e The Artemis Accords were established in 2020 by NASA and the US Department of State as a set of non-
binding principles for peaceful and responsible civil exploration and use of the Moon, Mars, comets and
asteroids.

e The Accords are grounded in the Outer Space Treaty, 1967, and are intended to develop common practices
for increasingly complex civil space activities.

¢ Indiasigned the Artemis Accords in June 2023, becoming the 27th signatory, thereby formally joining a
framework for peaceful and sustainable civil space exploration.

e The number of signatories has subsequently expanded, reaching 70 countriesin July 2026, when Mauritius
became the 70th signatory.

Major Principles of the Artemis Accords:

e Peaceful purposes. Space exploration and associated activities should remain consistent with international
law and peaceful objectives.

e Transparency: Signatories should share information about their space policies and exploration activities.

e Interoperability: Compatible systems can improve cooperation and operational safety among participating
countries.

e Emergency assistance: Signatories commit to providing appropriate assistance to astronauts in distress.

e Registration of space objects. Proper registration supports transparency and reduces risks associated with
space activities.

e Scientific data sharing: Signatories support the timely dissemination of scientific information for broader
benefit.

e Protection of space heritage: Historically significant landing sites, spacecraft and artefacts should be
protected.

e Space-resour ce utilisation: Resources may be utilised consistently with the Outer Space Treaty and
applicable international law.

e Deconfliction and safety zones: Activities should be coordinated to prevent harmful interference between
lunar operations.

e Orbital debrismitigation: Spacecraft operations should incorporate measures for responsible debris
management.

Why India s Participation Matters.

1. Technology Leapfrogging:

e Participation could allow | SRO to gain operationa experience in technologies that would otherwise require
many years of independent devel opment.

e These technologiesinclude human-rated systems, lunar habitats, advanced life-support systems, robotic
construction, surface mobility, autonomous navigation, docking and deep-space communications.

e International cooperation can therefore reduce technological duplication and allow Indiato move faster
towards its own human lunar ambitions.
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2. Strengthening Human Spaceflight Capability:

e India’ s Gaganyaan Programmeis developing the capabilities required for human spaceflight to Low Earth
Orbit (LEO) and will serve as the foundation for a broader human-space-exploration programme.

¢ ISRO has stated that India s long-term space vision includes an operational Bhar atiya Antariksh Station by
2035 and a crewed lunar mission by 2040.

e Experience gained through international lunar missions could strengthen India’ s ability to design and operate
complex human-spaceflight systems.

3. Economic Efficiency:

¢ Independent development of every component of a sustained lunar programme would require enormous
financial and technological resources.

e Cooperation can allow Indiato concentrate its resources on areas where it possesses compar ative
technological advantages, while accessing capabilities developed by partners.

e Thisapproach is particularly relevant because India simultaneously seeks to expand its human spaceflight,
space-station, lunar and planetary exploration programmes.

4. Scientific and Industrial Spillovers:

e Lunar exploration can generate technological applicationsin robotics, advanced materials, artificial
intelligence, telecommunications, ener gy systems, autonomous systems and life-support technologies.

e These capabilities can subsequently support terrestrial industries and strengthen India’s emerging space
economy.

e International missions can also connect Indian universities, start-ups, research institutions and private
aerospace companies with global technological ecosystems.

India’s Existing Lunar and Human-Spaceflight Roadmap:

e India slunar programme has progressed from Chandrayaan-1 and Chandrayaan-2 to the successful
Chandrayaan-3 soft landing and rover operationsin 2023.

e The Chandrayaan-4 mission, approved by the Union Cabinet in 2024, is designed to demonstrate lunar
sample collection and return capabilities and represents a major technological step towards more advanced
lunar exploration.

e Indiaisalso developing the Bhar atiya Antariksh Station, which is planned to be assembled progressively
and isintended to serve as a national platform for microgravity research and international collaboration.

¢ |SRO hasindicated that the station could support research in science, medicine, agriculture, space
manufacturing and technology, while also functioning as a gateway towards future lunar exploration.

e Consequently, participation in an international Moon Base initiative would complement rather than replace
India’ s indigenous space programme.

Strategic and Geopolitical Significance:

e India s participation would deepen the India-US Civil Space Partner ship while ssmultaneously
strengthening India’ s position as an important actor in global space diplomacy.

e Indiahas already developed significant cooperation with the United States through NI SAR, deep-space
networ k support, scientific exchanges and human-spaceflight cooperation.

e At the sametime, participation in the Artemis framework does not legally require Indiato abandon its
cooperation with other space powers.

e Indiacan therefore pursue a policy of strategic autonomy through diversified space partner ships,
cooperating with the United States, Russia, Europe, Japan and other partners according to specific
technological and scientific objectives.
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e The emerging lunar environment also highlights the importance of developing international norms for
resour ce utilisation, safety, interoperability and environmental sustainability.

Challenges and Concernsfor India:

Avoiding Technological Dependence:

e India should ensure that cooperation does not create excessive dependence on US-controlled technologies,
platformsor supply chains.

e Technology transfer, intellectual-property provisions, data access and interoperability requirements must
therefore be assessed carefully.

¢ Indiashould retain independent capabilities in strategically important technol ogies wherever feasible.

Balancing I ndigenous and Collaborative Programmes:

e Collaboration should accelerate India s national objectives rather than divert financial, institutional or human
resources away from them.

¢ |SRO should maintain clear milestones for Gaganyaan, Bhar atiya Antariksh Station, Chandrayaan
missions and the planned crewed lunar mission.

Space Governance and Resource Utilisation:

e Lunar resource utilisation raises complex questions concerning the interpretation of the Outer Space Treaty,
property rights, environmental protection and equitable access.

e India should continue supporting a rules-based international space order while participating actively in the
development of emerging norms.

High Cost and Operational Risk:

e Sustained lunar habitation requires reliabl e transportation, power, communications, radiation protection, life
support and surface infrastructure.

e Thetechnical and financial risks are therefore substantially greater than those associated with conventional
robotic lunar missions.

e Indiamust carefully evaluate the cost-benefit ratio of every proposed contribution.

Way Forward for India:

e India should accept meaningful opportunities for cooperation while preserving strategic autonomy,
indigenoustechnological capacity and diversified international partnerships.

¢ |ISRO should prioritise collaboration in areas where joint missions can provide maximum technological
learning, such asrobotics, life-support systems, lunar communications, autonomous systems, surface
mobility and | SRU.

e Indian private space companies and research institutions should be integrated into international projects to
maximise domestic industrial spillovers.

¢ Indiashould also useits participation to advocate for transpar ent, sustainable and inclusive lunar
gover nance.

e Cooperation with the United States should be complemented by continued engagement with other
international partners so that Indiaremains a multi-aligned space power rather than atechnology-
dependent participant.

Value Addition for UPSC:

e Key Concept: Artemis Accords— A non-binding framework of principlesfor peaceful and responsible
civil exploration and use of the Moon, Mars and other celestial bodies.
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e India’sMilestones: Chandrayaan-3 — 2023; Artemis Accords— 2023; Bharatiya Antariksh Station
target — 2035; Crewed lunar mission tar get — 2040.

e Key Technology: In-SitResour ce Utilisation (1 SRU) refersto the use of resources available at the
destination, such as lunar water ice or regolith, to support exploration and reduce dependence on supplies
transported from Earth.

e UPSC Analytical Line: India s participation in international lunar programmes can be viewed as a strategy
of technology leapfrogging through cooperation whileretaining indigenous capability and strategic
autonomy.

e Core Challenge: The central policy dilemmais not whether India should cooperate in lunar exploration, but
how India can maximise technological and scientific gains without creating excessive strategic or
technological dependence.

e Conclusion: The proposed NASA-ISRO cooperation represents an opportunity to integrate India more
deeply into the emerging cislunar economy, provided that collaboration remains complementary to India's
indigenous capabilities and is guided by strategic autonomy, economic prudence and responsible space
gover nance.
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