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ETHICAL CONSIDERATIONS IN IMPLEMENTING AI SYSTEMS IN SPACE ACTIVITIES

Abstract

The potential and rapid integration of Artificial Intelligence (AI) into the space sector brings in
a new era of exploration and innovation. However, this technological advancement also brings forth a
myriad of ethical considerations that must be meticulously addressed to ensure responsible and sustainable
development in space activities. This paper proposes to delve into the ethical challenges associated with
implementing Al systems in space activities, aiming to provide a few strategic insights.

First, data privacy and security emerge as immediate concerns. Al systems being used in space
activities and their ground based infrastructure often rely on (or deal with) vast amounts of data, in-
cluding sensitive information gathered from satellites and the user segment of space based applications.
The potential for data breaches or unauthorized access necessitates robust security protocols and ethical
guidelines to safeguard proprietary and potentially sensitive information. Second, transparency and ex-
plainability of AT algorithms are paramount. The ‘black box’ nature of many Al systems may pose risks
and challenges in high-stakes space missions where understanding the decision-making process is crucial.

Accountability, bias and fairness in Al algorithms also have significant implications. Biased data inputs
can lead to skewed outcomes. Addressing these biases is essential to ensure that Al advancements benefit
— in an equitable manner — all of humanity. The principles of beneficence and non-maleficence underscore
the importance of prioritizing safety and protecting the broader space ecosystem. In applications such
as debris management, on-orbit servicing and planetary bodies resource extraction, Al systems must be
designed to act in ways that safeguard planetary environments and adhere to principles of sustainability.
This approach ensures that the ability of AI systems remain aligned with ethical standards and with
international space law.

This paper proposes to conclude by recommending establishment of international ethical standards and
regulatory frameworks specific to space activities sector. It advocates for interdisciplinary collaboration
among engineers, ethicists, policymakers, private space industries sector, and international bodies to
proactively address these ethical challenges. By doing so, the space sector may be equipped to harness
the full potential of Al technologies, while safeguarding ethical principles and promoting collective good.



