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Abstract

The emergence of a lunar economy presents unprecedented opportunities for technological advancement
and sustainable space development. This paper provides a focused analysis of the essential industries and
infrastructure required to establish a self-sustaining lunar economy, emphasizing their interdependencies
and potential economic impact.

A central pillar of lunar economic viability is in-situ resource utilization (ISRU), particularly the
extraction and processing of water ice, rare earth elements, and helium-3. These resources are critical for
enabling extended lunar habitation, fuel production, and advanced manufacturing, thereby significantly
reducing reliance on Earth-based supply chains. This study evaluates recent advancements in ISRU
technology and their implications for cost reduction and operational sustainability.

Beyond resource extraction, infrastructure development is crucial for supporting long-term lunar ac-
tivities. The paper highlights the role of lunar construction materials and autonomous robotic systems
in building essential facilities, including habitats, landing pads, and research stations. Additionally, it
examines advancements in lunar telecommunications, such as the proposed LunaNet system, which will
provide essential navigation, data transfer, and remote operation capabilities to support both human and
robotic missions.

Space logistics emerges as another fundamental industry, ensuring efficient transportation of crew,
materials, and supplies across the lunar surface and between Earth and the Moon. The paper discusses
innovative transportation architectures and strategies for optimizing supply chain management in the
lunar environment.

By integrating ISRU, infrastructure development, and logistics, this study presents a comprehensive
framework for a sustainable and economically viable lunar economy. Furthermore, it examines the collab-
orative roles of governments, commercial enterprises, and international partnerships in accelerating lunar
economic development. The findings provide actionable insights for policymakers, industry leaders, and
researchers working toward establishing a robust lunar economic ecosystem.
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