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SUSTAINABLE LUNAR INFRASTRUCTURE DEVELOPMENT

Abstract

This paper presents the methodology, analysis, and key findings from the 2025 International Space
University (ISU) Space Studies Program (SSP) team project on sustainable lunar infrastructure. Through
an interdisciplinary approach spanning space sciences, engineering, applications, human performance,
humanities, management, law and policy, the team is conducting a systematic examination of critical
infrastructure requirements for long-term lunar presence which are environmentally and operationally
sustainable.
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This paper will present the team’s integrated assessment of lunar sustainability challenges and oppor-
tunities, highlighting critical research priorities, technology development pathways, and policy considera-
tions. The findings illuminate multiple viable strategies for establishing resilient lunar infrastructure that
balances immediate operational needs with long-term sustainability goals.

The project explores interconnected domains essential for sustainable lunar operations, such as: habi-
tat and life support systems, transportation and mobility networks, energy generation and storage so-
lutions, in-situ resource utilization (ISRU) capabilities, lunar construction and mining technologies, and
comprehensive sustainability frameworks. Particular emphasis is placed on site selection near lunar poles
for access to water ice, processing systems to convert raw materials into usable forms, and autonomous
maintenance technologies. Analysis includes current technological readiness levels, identified capability
gaps, and assessed potential integration challenges. The team evaluates infrastructure solutions against
criteria including Earth-independence, operational longevity, resource efficiency, and scalability.

The analysis examines the complex interplay between technological, economic, and policy factors that
will shape lunar infrastructure development. This includes addressing regulatory frameworks for resource
ownership and developing mitigation strategies for environmental challenges such as lunar dust. Special
attention is given to international and intercultural considerations, reflecting the diverse backgrounds of
the ISU SSP participants and the inherently global nature of future lunar activities.

The ISU SSP team project contributes a comprehensive, interdisciplinary perspective on lunar infras-
tructure development that can inform both near-term mission planning and commercial lunar develop-
ment, and long-range visions for humanity’s sustainable presence beyond Earth. The findings support
the acceleration of in-space industry development through efficient resource extraction and utilization
technologies that will be crucial for establishing a space-based economy.
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