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Abstract

The prospect of sustained human presence beyond Earth is rapidly transitioning from a distant aspira-
tion to an operational objective of contemporary space programs. Planned lunar bases, commercial space
stations in Low Earth Orbit, and future human missions to Mars all envision long-duration habitation
in space-supported environments. These developments depend on complex life-support systems, closed-
loop ecological technologies, and increasingly autonomous operational infrastructures designed to sustain
human life in extreme conditions. While significant scientific and engineering progress has been made in
developing such systems, comparatively less attention has been devoted to the governance frameworks
necessary to ensure that human habitation in space evolves sustainably and responsibly.

This paper examines the governance challenges associated with sustaining long-duration human pres-
ence in space habitats. It asks whether existing international space law and emerging regulatory initiatives
provide adequate guidance for managing the environmental and operational implications of human habi-
tation beyond Earth. The current legal framework, shaped largely by principles established in the Outer
Space Treaty (1967), was developed during an era when human spaceflight activities were limited in scale
and primarily conducted through short-term missions. As plans for permanent or semi-permanent space
habitats expand—both through governmental initiatives and commercial platforms—the environmental,
safety, and governance implications of these habitats become increasingly complex.

The central argument of this paper is that sustainable human presence in space requires governance
mechanisms that move beyond the traditional framework of mission-based regulation toward a more
integrated model of environmental stewardship and operational responsibility. Space habitats operate
as tightly coupled ecological systems in which resource management, waste recycling, and environmental
control are essential for both crew survival and long-term sustainability. The paper argues that future
governance frameworks must incorporate clearer standards for sustainability, environmental management,
and cooperative oversight of habitat systems. By examining emerging habitat concepts and evolving policy
discussions, the paper highlights the need for legal and institutional structures capable of supporting safe,
sustainable, and equitable human habitation in space as exploration missions transition toward permanent
presence beyond Earth.
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