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A B S T R A C T  
 
Artificial intelligence (AI) has the capacity to reshape all domains of our 
society. The advent of intelligent “Things” has contributed to new and 
(potentially) attractive and innovative business models, namely for space 
activities. Indeed, space agencies and industries are designing space 
missions with AI components, and space programmes increasingly rely 
on machine intelligence and assistance to launch, operate, maintain, 
control, repair and ensure the ongoing operation of space objects. 
However, the absence of comprehensive regulation in this field creates 
uncertainties, and the development of AI policies at the international, 
regional and national levels might therefore serve to guide future law 
regarding AI in space. In this context, this article analyses the diverse AI 
policies adopted by various institutions and States, particularly those 
playing a significant role in space activities. We consider how these 
policies could be adapted to space activities, for instance through 
Transparency and Confidence Building Measures, in order to clarify the 
intent of States and to avoid misunderstandings. We then assess the 
suitability of the main principles that currently apply to outer space to 
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create an appropriate legal framework for regulating the use of AI in 
future space missions. 
 

R É S U M É  
 

L’intelligence artificielle (IA) a le potentiel de remodeler tous les domaines 
de notre société. L’avènement des « Choses » intelligentes a contribué à la 
création de nouveaux modèles d’affaires (potentiellement) attrayants et 
innovants, notamment pour les activités spatiales. En effet, les agences 
spatiales et les industriels conçoivent leurs missions spatiales avec des 
éléments d’IA. Ainsi, les programmes spatiaux s’appuient de plus en plus 
sur l’intelligence et l’assistance artificielles pour lancer, exploiter, 
maintenir, contrôler, réparer et assurer l’opération courante des objets 
spatiaux. Cependant, l’absence d’une règlementation globale dans ce 
domaine crée des incertitudes. Le développement de politiques d’IA au 
niveau international, régional et national pourrait donc servir à orienter le 
droit futur concernant l’IA dans l’espace. Dans ce contexte, cet article 
analyse les différentes politiques d’IA adoptées par diverses institutions 
et États, en particulier ceux qui jouent un rôle majeur dans les activités 
spatiales. Nous examinons comment ces politiques pourraient être 
adaptées aux activités spatiales, par exemple, par le biais de Mesures de 
Transparence et de Confiance, afin de clarifier l’intention des États et 
d’éviter les malentendus. Nous évaluons ensuite la pertinence des grands 
principes qui s’appliquent actuellement dans l’espace extra-
atmosphérique pour créer un cadre juridique approprié permettant de 
règlementer l’utilisation de l’IA dans les futures missions spatiales. 
 

K E Y W O R D S  
 

Artificial intelligence, international law, space law, regulation, 
international institutions, regional systems, national policy, space policy, 

applications, space programmes. 

 
I. INTRODUCTION 
 

rtificial Intelligence (AI) represents an astonishing and 
challenging tool for the development of our societies. It reflects a 
new frontier for humanity which may possibly even lead to a 

novel form of civilisation. To a certain extent, AI can be viewed as 
fomenting a new industrial revolution.1 If computers begin to propose 

 
1 See ITU, “AI for Good Global Summit: Artificial Intelligence can help solve humanity’s 

A 
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decision options to humans, then a digital society could become a reality, 
with AI on the frontline. At the same time, AI attracts a number of 
potential risks, such as opaque decision-making, unacceptable intrusion 
into our private lives, or utilization for criminal purposes.2 
  
 In the words of the European Commission, AI refers to “systems 
that display intelligent behaviour by analysing their environment and 
taking appropriate action, with some degree of autonomy, in order to 
achieve specific goals”.3 Our society is now incrementally making use of 
AI, for example to simply block emails or direct us to speak with robotic 
assistants. Artificial Intelligence is becoming one of the most crucial 
technologies of the 21st century, owing to the growth in computing 
technology, data availability and advancement in algorithms.4  
 
 AI components are found in many sectors, such as transportation, 
finance, and health, and represent a significant tool of innovation to create 
new business models, including space activities. In this context, the fact 
that there are and will be many actors engaged in such activities—
including businesses, research centres, science academies, States, 
international organisations and civil society organisations 5—highlights 
further the need for appropriate ethical and legal frameworks for the 
development of AI.  
  
 
 

 
greatest challenges”, online (pdf): ITU  
<www.itu.int/en/ITU-
T/AI/Documents/Report/AI_for_Good_Global_Summit_Report_2017.pdf>. 
2 See Thomas C King, et al, “Artificial Intelligence Crime: an Interdisciplinary Analysis of 
Foreseeable Threats and Solutions” (2020) 26 Sci Eng Ethics 89–120. 
3 See European Commission, Communication from the Commission to the European Parliament, 
the European Council, the Council, the European Economic and Social Committee and the Committee 
of the Regions, Coordinated Plan on Artificial Intelligence, (Communciation), COM (2018) 795 
final (7 December 2018). 
4  See Shoshana Zuboff, “Big Other: Surveillance Capitalism and the Prospects of an 
Information Civilization” (2015) 30 J Information Technology 75. 
5 See “Montreal Declaration for Responsible Development of Artificial Intelligence” (2018), 
online: Montreal Declaration for Responsible Development of Artificial Intelligence 
<www.montrealdeclaration-responsibleai.com/the-declaration>; “Toronto Declaration: 
Protecting the Right to Equality and Non-Discrimination in Machine Learning Systems” 
(2018), online (pdf): Access Now <www.accessnow.org/cms/assets/uploads/2018/08/The-
Toronto-Declaration_ENG_08-2018.pdf>. Both Declarations, supported by civil society 
initiatives, call for public and private sector actors to uphold their obligations and 
responsibilities under human rights laws and standards to avoid discrimination in the use of 
machine learning systems, and to use these guiding principles for the formulation of AI 
policies and regulations. 
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 Intelligent Things have become over time more autonomous and 
have been increasingly assigned more tasks and responsibilities. 6  The 
implementation of algorithms that are capable of learning and adapting in 
order to perform previously “human-conducted” functions creates new 
ethical and regulatory challenges. Owing to the various and 
heterogeneous national regulations, 7  as well as the lack of a 
comprehensive global/international regime in this field, a number of 
significant issues related to the legal conformity of future activities with 
AI components arise. There are in addition pertinent issues concerning the 
responsibility and liability of an entity (or a State) when decisions and 
actions are automated. In particular, business activities with AI 
components have to be developed in a transparent way in order to avoid 
any misunderstanding in the deployment of this technology. In this 
context, the international community needs to shape a vision and strategic 
plan of action to ensure that new technologies based on AI are used for 
the benefit of our societies and their sustainable development.8 
 
 Central to the current discussion and focus of our article, AI comes 
to light as a pivotal technology for the promotion and evolution of space 
activities.9 Indeed, AI might have positive impacts for “traditional” space 
activities such as launch, remote sensing, telecommunications and 
navigation services. It might also constitute a significant component for 
the next generation of sophisticated space programmes, such as on-orbit 
servicing,10 space traffic management intended to avoid collision in orbit,11 

 
6 See Wendell Wallach & Colin Allen, Moral Machines: Teaching Robots Right from Wrong, 
(Oxford: Oxford University Press, 2008). 
7  See generally Alain Bensoussan & Jeremy Bensoussan, Comparative Handbook: Robotic 
Technologies Law, (Brussels: Larcier, 2016).  
8  Margaret. A Goralski & Tay Keong Tan, “Artificial Intelligence and Sustainable 
Development” (March 2020) 18:1 Intl J Management Education. 
9 See Daniela Girimonte & D Izzo, “Artificial Intelligence for Space Applications” in AJ 
Schuster, ed, Intelligent Computing Everywhere, (London: Springer, 2007) 235–253. 
10 See Anne-Sophie Martin & Steven Freeland, “Exploring the Legal Challenges of Future 
On-Orbit Servicing Missions and Proximity Operations” (2019) 43:2 J Space L 196–222. 
11 See European Space Agency, “Automating Collision Avoidance” (October 2019), online: 
ESA <www.esa.int/Safety_Security/Space_Debris/Automating_collision_avoidance>.; see 
also Stefan Hobe, Space Law, (Hart: Nomos, 2019) at 216. 
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the remediation of space debris,12 deep space exploration13 and systems 
for data sharing. Artificial Intelligence can positively modify the mode 
through which satellites interact with other space assets, and it is quite 
possible that AI technology might soon enable fully autonomous satellite 
missions. Further, AI could be used in rovers and probes for assessing 
real-time data,14 for the monitoring of climate change15 or humanitarian 
disasters16 through space imagery analysis and for supporting navigation 
and space debris remediation.  
 
 In addition, deep space exploration, space mining and novel space 
programmes could be led by avatar robots controlled by humans on Earth, 
on the International Space Station, or in orbit around the Moon (including 
on the proposed Gateway project).17 We are witnessing the development 
of a new era of space missions that incorporate a complex human-machine 
partnership through the utilisation of AI.  
 
 In sum, there is a promising future for the use of AI as an integral 
aspect of space assets.18 Ambitious space plans are being conceived by 
space agencies, governments, intergovernmental organisations (IGOs) 
and industry around the globe and it becomes ever more probable that the 

 
12  See Bellinda Willis, “Getting Junk Out Space” (18 March 2020), online: The Lead 
<theleadsouthaustralia.com.au/industries/space/getting-junk-out-of-space/>; see also 
OECD, “Space Sustainability – the Economics of Space Debris in Perspective” (April 2020) 
online (pdf): OECD  
<www.oecd-ilibrary.org/docserver/a339de43-
en.pdf?expires=1622198015&id=id&accname=guest&checksum=A343EA4BBBC43FCECC1
F5A9273C5977D> at  25. 
13 See George S Robinson & Rita Lauria, “Legal Rights and Accountability of Cyberpresence: 
A Void in Space Law/Astrolaw Jurisprudence” (2003) 28 Ann Air & Sp L 313. 
14 See generally Andreas M Hein & Stephen Baxter, “Artificial Intelligence for Interstellar 
Travel” (2019) 72 J the British Interplanetary Society 125. 
15 See Jackie Snow, “How Artificial Intelligence Can Tackle Climate Change” (18 July 2019), 
online: National Geographic  
<www.nationalgeographic.com/environment/2019/07/artificial-intelligence-climate-
change/#:~:text=Better%20climate%20predictions&text=AI%20can%20also%20unlock%20
new,at%20Princeton%20in%20the%201960s>.  
16 See US Department of Defense, “DoD Partners with Agencies to Use AI for Disaster, 
Humanitarian Relief” (20 August 2020), online: DoD 
<www.defense.gov/Explore/News/Article/Article/2319945/dod-partners-with-agencies-
to-use-ai-for-disaster-humanitarian-relief/>. 
17 See John B Sheldon, ”Humanity’s Virtual Presence in Space in the Quantum Age”, online: 
SpaceWatchGL  
<spacewatch.global/2020/03/spacewatchgl-op-ed-humanitys-virtual-presence-in-space-
in-the-quantum-age/>; see also NASA, “About the Lunar Gateway”, online: NASA 
<www.nasa.gov/feature/questions-nasas-new-spaceship>. 
18 See Debra Werner, “Space Agency Leaders Discuss Ever-Expanding Roles for AI”, Space 
News (19 November 2019), online: Space News < spacenews.com/expanding-roles-for-ai/>. 
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space industry represents a realistic scenario for the significant use and 
adaptation of AI.19 That said, these developments highlight the myriad of 
legal, policy, ethical, commercial, and strategic implications that must be 
thoughtfully considered in the development of regulation and compliance 
standards.20 In fact, it is necessary to ensure that algorithms do not infringe 
on national and international laws and especially fundamental human 
rights relating inter alia to privacy, data confidentiality, and freedom of 
choice.21 
 
 To address these concerns, the implementation of sound policy 
measures will play an important role in guiding the development of the 
legal rules that will apply to the use of AI.22 This is also relevant within the 
context of the use of AI in undertaking space activities. Coherent public 
policy and the development of clear new regulations and standards on the 
use of AI will be required to minimise the potential risk of any 
misunderstanding or unrealistic expectations within future business 
models. It is therefore necessary to first understand how, and to what 
extent space activities with AI components comply with the existing 
corpus of space law, in terms of both hard and soft law.23 
 
 In order to more effectively harness the short—and long-term 
benefits of AI, governments will need to address AI risks and challenges 
in their policies and regulations. It is necessary to build a consensus 
among stakeholders at the international, regional and national levels, as 
well as public and private entities, incorporating both theoretical and 
practical perspectives, in a balanced and comprehensive manner. Certain 
existing national and international legal, regulatory and policy 
frameworks already have relevance for AI, including those related to 

 
19 See Hogan Lovells, “Artificial Intelligence and your space business: A guide for smart 
navigation of the challenges ahead” (February 2018) at 5ff, online (pdf): Hogan Lovells 
<www.hoganlovells.com/~/media/ai-article-space-09nl.pdf>.  
20  See Emmanuel Barther, “L’Intelligence Artificielle et le Droit” (2017) 54:2 I2D - 
Information, données & documents at 23. 
21 See MI Franklin, “Human Rights Futures for the Internet” in Ben Wagner, Matthias C 
Kettemann & Kilian Vieth, eds, Reseach Handbook on Human Rights and Digital Technology, 
(Cheltenham: Edward Elgar Publishing Limited, 2019) at 5ff. 
22 See Future of Life Institute, “National and International AI Strategies”, online: Future of 
Life Institute <futureoflife.org/national-international-ai-strategies/?cn-reloaded=1>. 
23  See Steven Freeland, “For Better or For Worse? The Use of “Soft Law” within the 
International Legal Regulation of Outer Space” (2011) 36 Ann Air & Sp L 409–445. 
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human rights, 24  personal data protection, 25  and intellectual property 
rights. Even so, it is clear that the appropriateness of some frameworks 
may need to be assessed and new approaches developed with respect to 
most space activities.26 
 
 In this context, we will now examine existing AI policy, and 
subsequently how these elements might be applicable to space activities. 
We then consider the main principles of international space laws to gauge 
their applicability to space missions that incorporate and rely upon AI 
components.  
 
II. POLICIES RELATED TO THE USE OF 

ARTIFICIAL INTELLIGENCE TECHNOLOGY 
 

A. AT THE INTERNATIONAL LEVEL: THE UNITED 
NATIONS  

  
 Many United Nations (UN) institutions have engaged in addressing 
challenges relating to the use of AI. 27  We focus below on those UN 
institutions that have adopted AI policies and which also play an essential 
role in space activities. 
 

1. THE UNITED NATIONS OFFICE FOR OUTER SPACE 
AFFAIRS 

 
 The United Nations Office for Outer Space Affairs (UNOOSA) 

 
24 See Diane Desierto, “Human Rights in the Era of Automation and Artificial Intelligence” 
(26 February 2020), online: EJIL:Talk! <www.ejiltalk.org/human-rights-in-the-era-of-
automation-and-artificial-intelligence/>; see also Council of Europe Commissioner for 
Human Rights “Unboxing Artificial Intelligence: 10 Steps to Protect Human Rights” (May 
2019), online (pdf): Council of Europe <rm.coe.int/unboxing-artificial-intelligence-10-steps-to-
protect-human-rights-reco/1680946e64>. 
25  See Council of Europe, Consultative Committee of the Convention for the Protection of 
Individuals with regard to the Processing of Personal Data “Guidelines on Artificial Intelligence and 
Data Protection (T-PD(2019)01)”(25 January 2019), online (pdf): Council of Europe 
<rm.coe.int/guidelines-on-artificial-intelligence-and-data-protection/168091f9d8>; see also 
Committee of the Convention for the Protection of Individuals with regard to the Processing 
of Personal Data, ”Guidelines on the Protection of Individuals with regard to the Processing 
of Personal Data in a World of Big Data (T-PD(2017)01”(23 January 2017), online (pdf): 
Council of Europe <rm.coe.int/t-pd-2017-1-bigdataguidelines-en/16806f06d0>. 
26 See Anne-Sophie Martin & Steven Freeland, “The Advent of Artificial Intelligence in Space 
Activities: New Legal Challenges” (February 2021) 55 Space Pol’y. 
27 See ITU,” United Nations Activities on Artificial Intelligence (AI)” (2019), online (pdf): ITU 
<www.itu.int/dms_pub/itu-s/opb/gen/S-GEN-UNACT-2019-1-PDF-E.pdf>. [ITU 
Compendium]. 
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recognises the high-value services that are generated by AI, especially 
from the large quantities of data generated by high-resolution sensors on 
space probes, including commercial satellites. In this context, UNOOSA is 
working with States, space agencies and the private space sector to 
facilitate access to such services for end users. 28  UNOOSA is 
implementing, in partnership with governmental and commercial entities, 
best practices on the use of data with specific AI-enabled services.29 The 
amount of data available from space missions (including Earth 
observation satellites) is in the order of petabytes and is constantly 
increasing. 30  This vast amount of data can only be analysed 
comprehensively through automation and AI tools.31 The management of 
this data represents a major challenge due to the fragmentation and format 
of data sources. Nevertheless, this is an opportunity to render available 
Earth observation data and data on space-related services and 
technologies through UNOOSA for the benefit of States and the 
stakeholders within their communities.32  
 

2. THE UNITED NATIONS INSTITUTE FOR DISARMAMENT 
RESEARCH 

 
 With its mandate to promote dialogue and action on disarmament 
and security issues, the United Nations Institute for Disarmament 
Research (UNIDIR) has, in recent years, turned its attention to the 
weaponisation of autonomous technologies. In this regard, UNIDIR’s 
research seeks to build awareness and generates knowledge among a 

 
28 Ibid at 61. 
29 The Space Based Information Platform for Disaster Management and Emergency Response 
(UN-SPIDER) programme (www.un-spider.org), which is conducting hands-on capacity 
building to enhance awareness and ability to access, analyse and use big data and automated 
tools in disaster management and for disaster risk reduction and policy implementation in 
vulnerable countries; see also the Open Universe Initiative 
(<www.unoosa.org/oosa/en/ourwork/psa/schedule/2017/workshop_italy_openunivers
e.html>), which aims to resurface space science data and processing tools. The Initiative uses 
docker containers to ease process for the access to the necessary processing chains for the 
data, encapsulating them and rendering them user-friendly. 
30 See Tanja Masson-Zwaan & Mahulena Hofmann, Introduction to Space Law, (Alphen aan 
den Rijn: Kluwer Law International, 2019) at 175ff; see also “European Commission, Big Data 
in Earth Observation” (July 2019), online (pdf): European Commission  
<ec.europa.eu/growth/tools-
databases/dem/monitor/sites/default/files/DTM_Big%20Data%20in%20Earth%20Obser
vation%20v1.pdf>. 
31  See European Space Agency, “Harnessing Artificial Intelligence for Climate Science” 
(September 2019), online: ESA  
<www.esa.int/Applications/Observing_the_Earth/Space_for_our_climate/Harnessing_ar
tificial_intelligence_for_climate_science>. 
32 ITU Compendium, supra note 27 at 62. 
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broad range of stakeholders on the implications of intelligent and 
autonomous systems for international security.33  
 
 Within its Security and Technology Research Programme (2019–
2021),34 UNIDIR is focusing on the impact of AI on international security. 
This allows for dialogue between policymakers, the private sector and 
other stakeholders in order to ensure that international regulatory 
responses to applications of AI do not hinder the economic and social 
benefits of these technologies, especially given the possibility of an “AI 
Arms Race”.35 
 
 In particular, discussions focused on Lethal Autonomous Weapon 
Systems (LAWS) have highlighted some crucial notions, such as human 
control and responsibility, human-machine interface, and the 
predictability and reliability of AI. 36  These elements are particularly 
relevant in the context of future space programmes that incorporate AI 
components. 
 
 Furthermore, it is important to highlight the role of the International 
Committee of the Red Cross (ICRC) which has reasserted the need to 
maintain human control over weapon systems,37 as well as the necessity 
to comply with international law during humanitarian crisis and to satisfy 
ethical concerns, especially through the increased use of digitalisation and 
data.38 

 
33 See UNIDIR, ”Artificial Intelligence and the Weaponization of Increasingly Autonomous 
Technologies”, online: UNIDIR  
<unidir.org/projects/artificial-intelligence-and-weaponization-increasingly-autonomous-
technologies>. 
34See UNIDIR, “Security and Technology”, online: UNIDIR  
<unidir.org/programmes/security-and-technology>. 
35 See James Johnson, “Is the US losing the artificial intelligence arms race?”, The Conversation 
(29 October 2019), online: The Conversation <theconversation.com/is-the-us-losing-the-
artificial-intelligence-arms-race-124969> ; see also ITU Compendium, supra note 27 at 48. 
36 See UNIDIR, “The Weaponization of Increasingly Autonomous Technologies: Artificial 
Intelligence” (March 2018) at 16, online (pdf): UNIDIR  
<unidir.org/publication/weaponization-increasingly-autonomous-technologies-artificial-
intelligence>. 
37 See ICRC, “Autonomy, Artificial Intelligence and Robotics: Technical Aspects of Human 
Control” (August 2019), online (pdf): ICRC  
<www.icrc.org/sites/default/files/document/file_list/autonomy_artificial_intelligence_a
nd_robotics.pdf>. 
38  See ICRC, “Data and Digitalization”, online (blog): ICRC 
<blogs.icrc.org/inspired/category/icrc-innovates/digital-proximity-data/>; see also ICRC, 
“Rewards and Risks in Humanitarian AI: an Example” (6 September 2019), online (blog): 
ICRC <blogs.icrc.org/inspired/2019/09/06/humanitarian-artificial-intelligence/>; ICRC, 
“Artificial Intelligence and Machine Learning in Armed Conflict: a Human-Centred 
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 These more recent developments represent a great opportunity for 
UNIDIR to play a major role in raising awareness among policymakers on 
new technology issues. However, a major challenge arises from an 
unwillingness among some to adopt multi-stakeholder approaches to 
international security challenges, particularly in cooperation with the 
private sector and technical community.39 
 

B. AT THE REGIONAL LEVEL 
 

1. THE EUROPEAN UNION  
 
 Artificial Intelligence has already become an area of increasing 
strategic importance and a determining factor of economic development 
in Europe. Even though AI can have a positive impact, for example by 
providing solutions to many societal challenges, the European Union (EU) 
will need to remain at the forefront of this technological revolution, to 
ensure competitiveness, and to shape the conditions for its development 
and use whilst maintaining due respect for European values.40 
 
 In 2017, the European Parliament released a Resolution with 
recommendations from the European Commission on civil law rules on 
robotics.41 The European Parliament pushed for the creation of a European 
agency for robotics and artificial intelligence, to offer the necessary 
technical, ethical and regulatory expertise. It also proposed the 
introduction of a specific legal status for AI robots, as well as the creation 
of an insurance system and compensatory fund with the aim of creating a 
protection system for the use of intelligent machines. 
 
 With reference to a “possible” legal status given to AI agents, the 
Resolution refers to the expressions “electronic person”.42 The attribution 
of a legal status to intelligent machines43 could be a solution to address 

 
Approach” (6 June 2019), online: ICRC <www.icrc.org/en/document/artificial-intelligence-
and-machine-learning-armed-conflict-human-centred-approach>. 
39 See ITU Compendium, supra note 27 at 49. 
40 See European Commission, “Artificial Intelligence—Shaping Europe’s Digital Future”(16 
April 2020), online: European Commission <ec.europa.eu/digital-single-market/en/artificial-
intelligence>. 
41  See EC, European Parliament resolution of 16 February 2017 with recommendations to the 
Commission on Civil Law Rules on Robotics (2015/2103(INL)), [2017] OJ C252/239. 
42 Ibid, para 59(f). 
43 In the Resolution, the European Parliament defines “smart and autonomous machines” as 
those  

with the capacity to be trained and to take decisions and implement them in the 
outside world, independently of external control or influence […], as well as to 
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legal challenges that will emerge with the advent of autonomous 
intelligent Things.  
 
 Since 2018, the EU, through the European Commission, has been 
developing and implementing an AI policy in order to boost the EU’s 
technological and industrial capacity, and also to ensure an appropriate 
ethical and legal framework, based on the Union’s values and in line with 
the Charter of Fundamental Rights of the European Union.44  
 
 The EU is playing an active role in establishing AI policy tenets and 
released in 2019 its Guidelines on Ethics in Artificial Intelligence. 45 
According to the Guidelines, trustworthy AI should be: “(i) lawful—
respecting all applicable laws and regulations; (ii) ethical—respecting 
ethical principles and values; and (iii) robust—from a technical 
perspective”.46 The Guidelines require that these elements are to be taken 
into consideration in the drafting of any future relevant legal framework. 
  
 More recently, a White Paper on Artificial Intelligence from the 
European Commission47 presents policy options to enable the trustworthy 
and secure development of AI in Europe, in full respect of the values and 
rights of EU citizens. In the same vein, the second plenary meeting of the 
Council’s Ad Hoc Committee on Artificial Intelligence (CAHAI),48 held in 
July 2020, made concrete proposals on the study of a future legal 
framework on AI based on human rights, democracy and the rule of law.49 

 
interact with their environment and are able to alter it significantly [...].  

Ibid, paras Z & AA.   
44  See EC, European Commission, Communication from the Commission to the European 
Parliament, The European Council, The Council, The European Economic and Social Committee and 
the Committee of the Region, Artificial Intelligence for Europe {SWD (2018) 137 final}, 
(Communication), COM (2018) 237 final (25 April 2018); EC, Charter of Fundamental Rights of 
the European Union, [2012] OJ C 326/391; The Charter was proclaimed by Parliament, the 
Council and the Commission in Nice in 2000. However, only with the adoption of the Treaty 
of Lisbon on 1 December 2009 did the Charter come into direct effect. 
45 See European Parliament, “EU Guidelines on Ethics in Artificial intelligence: Context and 
Implementation” (September 2019), online (pdf): European Parliament 
<www.europarl.europa.eu/RegData/etudes/BRIE/2019/640163/EPRS_BRI(2019)640163_
EN.pdf>. 
46 Ibid. 
47 See EC, European Commission, White Paper on Artificial Intelligence – A European approach 
to excellence and trust, (Communication), COM (2020) 65 final (19 February 2020):. 
48 See Council of Europe, “CAHAI—Ad Hoc Committee on Artificial Intelligence”, online: 
Council of Europe <www.coe.int/en/web/artificial-intelligence/cahai>. 
49  Council of Europe, ”Second plenary meeting of the Ad Hoc Committee on Artificial 
Intelligence (CAHAI)”, online: Council of Europe <www.coe.int/en/web/artificial-
intelligence/-/second-cahai-plena-1>. The first draft of the feasibility study will be 
presented at the CAHAI plenary meeting in December 2020. 
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 It is crucial to implement a coordinated European approach on the 
legal and ethical implications of AI in order to avoid a fragmentation of 
this market and to encourage innovation. However, as we discuss below, 
the introduction of national initiatives may compromise certain aspects of 
legal certainty, weaken citizens’ trust in the technology and its utilisation, 
and prevent the emergence of a dynamic European industry.  
 

2. THE ORGANISATION FOR ECONOMIC COOPERATION 
AND DEVELOPMENT  

 
 In May 2019, the Organisation for Economic Cooperation and 
Development (OECD) adopted a series of Recommendations on Artificial 
Intelligence aiming to foster innovation and trust in AI by promoting 
responsible management of trustworthy AI, while ensuring respect for 
human rights and democratic values.50  
 
 These AI Principles—the first signed up to by governments—
include concrete recommendations for public policy and strategy.51 The 
general scope of these Principles ensures that they can be applied to AI 
developments around the world. Moreover, it represents a practical and 
flexible tool that would stand the test of time in a rapidly evolving field. 
They complement existing OECD standards in areas such as privacy,52 
digital security and risk management, 53  and responsible business 
conduct.54 Various countries including the United States, Australia, France 
and Italy have adopted the OECD Recommendations. We will analyse the 

 
50 See OECD, “Principles on AI”, online: OECD  
<www.oecd.org/going-digital/ai/principles/>. 
51 See OECD,” Council Recommendation on Artificial Intelligence” (21 May 2019), online: 
OECD <legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0449>. 
52 See OECD, “Privacy Guideline”, online: OECD <www.oecd.org/sti/ieconomy/privacy-
guidelines.htm#:~:text=The%20Guidelines%20on%20the%20Protection,upon%20set%20of
%20privacy%20principles>; OECD, “Guidelines on the Protection of Privacy and 
Transborder Flows of Personal Data” (2013), online (pdf): OECD  
<www.oecd.org/sti/ieconomy/oecd_privacy_framework.pdf>.  
53 See OECD, “Digital Security Risk Management”, online: OECD  
<www.oecd.org/sti/ieconomy/security.htm>; Since 1992, the OECD has been developing 
policy analysis and recommendations for governments and other stakeholders to better 
address security challenges in the digital environment from an economic and social 
perspective. 
54 See OECD, “Responsible Business Conduct and Human Rights”, online: OECD  
<www.oecd.org/industry/inv/responsible-business-conduct-and-
humanrights.htm#:~:text=As%20businesses%20aim%20to%20'do,a%20social%20license%2
0to%20operate>; OECD, “Due Diligence Guidance for Responsible Business Conduct” 
(2018), online (pdf): OECD <mneguidelines.oecd.org/OECD-Due-Diligence-Guidance-for-
Responsible-Business-Conduct.pdf>. 
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AI policies adopted by those States below.  
 
 Finally, in February 2020, the OECD launched the AI Policy 
Observatory 55  with the aim of assisting policymakers with the 
implementation of the AI Principles. The OECD is also moving forward 
on developing additional guidelines for AI.56 These new guidelines will 
identify important principles for the responsible use of AI—inclusivity, 
transparency, safety and accountability—and also include recommended 
national policy priorities for trustworthy AI. 
 
 The OECD Recommendations are not legally binding but are highly 
influential because they might represent an important first step towards 
the establishment of international standards in the AI area while also 
supporting governments to design national ethical and legal frameworks. 
 

3. THE EUROPEAN SPACE AGENCY 
 
 The innovative activities of the European Space Agency (ESA) are 
essential to develop a broader understanding among others of the 
interaction between data, AI and Earth observation (EO).57 Over the last 
decade, rapid developments in digital technologies and in our capability 
to monitor the Earth from space with EO satellites have led to significant 
new opportunities for science and businesses. 58 There is an increasing 
need to mine the large amount of data generated by the new generation of 
satellites coming online59 including, for example, the Copernicus system 

 
55  See OECD AI Policy Observatory,” Shape and Share Public Policies for Responsible, 
Trustworthy and Beneficial A”, online: OECD <oecd.ai/>. 
56 See OECD, “OECD moves forward on developing guidelines for artificial intelligence” , 
online: OECD <www.oecd.org/going-digital/ai/oecd-moves-forward-on-developing-
guidelines-for-artificial-intelligence.htm>. 
57 See European Space Agency, “Working Towards AI and Earth Observation” (11 March 2019), 
online: ESA  
<www.esa.int/Applications/Observing_the_Earth/Working_towards_AI_and_Earth_obse
rvation>. 
58 See Ishveena Singh, “Lockheed Martin Develops AI Model for Satellite Imagery Analysis”, 
Geo Awesomeness (18 June 2019), online: Geo Awesomeness 
<www.geoawesomeness.com/lockheed-martin-artificial-intelligence-model-satellite-
imagery-analysis/>. 
59 See European Space Agency, “First Earth Observation Satellite with AI Ready for Launch” 
(12 September 2019), online: ESA  
<www.esa.int/Applications/Observing_the_Earth/Ph-
sat/First_Earth_observation_satellite_with_AI_ready_for_launch>; see also UNOOSA, 
“New ESA Satellite Uses AI to Make Data Delivery More Efficient”(23 September 2019), 
online: UNOOSA <www.un-spider.org/news-and-events/news/new-esa-satellite-uses-ai-
make-data-delivery-more-efficient>; Valery Komissarov, “AI Applications for Satellite 
Imagery and Satellite Data” (17 May 2019), online: EMERJ <emerj.com/ai-sector-
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and the elements that make up “New-Space”.  
 
 Artificial Intelligence is certainly one important part of a more 
comprehensive solution, enabling the scalable exploration of big data and 
bringing new insight and predictive capabilities. In the field of EO, AI has 
an essential role to play given the diversity, volume and complexity of 
data.60 However, it is important to note that AI remains just a tool that 
needs to be used together with physical principles human values and 
scientific interpretation.61  
 
 Within this context, ESA acknowledges that it would be significant 
to better enable the rapid transfer of AI performance to EO research, foster 
new partnerships with non-space and Information and Communication 
Technologies (ICT) players in order to jointly co-develop new innovative 
EO-based solutions, and implement an appropriate and enabling 
regulatory framework.62 
 

C. AT THE NATIONAL LEVEL 
 

1. THE UNITED STATES  
 
 In February 2019, the United States (US) President Donald Trump 
issued an Executive Order63 launching the American AI initiative.64 The 
Executive Order emphasised that the Federal Government plays a 
significant role to facilitate AI Research and Development, to set up 
relevant technical standards, to build an AI workforce, and to protect 
national interests, security, and values. 65  While the Executive Order 
stressed American leadership in AI, it also underscored the necessity to 
promote and to enhance international collaboration.66  

 
overviews/ai-applications-for-satellite-imagery-and-data/>. 
60 See ITU, “How AI Lets Us See the Potential of Satellite Imaging” (13 May 2018), online: 
ITU <news.itu.int/ai-satellite-images/>. 
61 See European Space Agency, “Towards a European AI4EO R&I Agenda” (July 2018), 
online (pdf): ESA <eo4society.esa.int/wp-content/uploads/2018/09/ai4eo_v1.0.pdf>. 
62 See European Space Agency, “Towards a European AI for Earth Observation Research & 
Innovation Agenda”, (September 2018) 5ff, online (pdf): ESA <eo4society.esa.int/wp-
content/uploads/2018/09/ai4eo_v1.0.pdf > <eo4society.esa.int/2018/09/19/towards-a-
european-artificial-intelligence-for-earth-observation-ai4eo-ri-agenda/>. 
63 See Executive Order on Maintaining American Leadership in Artificial Intelligence, 84 FR 3967 
(11 February 2019) <www.govinfo.gov/content/pkg/FR-2019-02-14/pdf/2019-02544.pdf>. 
64  See White House, “Accelerating America’s Leadership in Artificial Intelligence” (11 
February 2019), online: White House <trumpwhitehouse.archives.gov/articles/accelerating-
americas-leadership-in-artificial-intelligence/>. 
65 Ibid. 
66 Ibid. 
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 The US Department of Defense has also released a series of 
unclassified principles concerning its own Artificial Intelligence 
Strategy,67 based on the notions of responsibility, equitability, traceability, 
reliability and governability.  
 

2. INDIA 
 
 In June 2018, the Indian government released its national policy on 
AI in a working paper titled “National Strategy for Artificial Intelligence—
AI for All”.68 The paper ascertains five sectors where AI could have a 
significant impact on social and inclusive growth: healthcare, agriculture, 
education, urban infrastructure, and mobility and transportation.69  
 
 The Indian strategy also stresses five challenges70 to be addressed in 
order to reach the goals of “AI for All”, more specifically, the lack of 
research expertise, the absence of enabling data ecosystems, high resource 
costs and low awareness for adoption, the lack of regulations regarding 
privacy and security, and the absence of a collaborative approach to 
adoption and applications. 
 

3. CHINA  
 
 In July 2017, the Chinese State Council published guidelines 
regarding the development of AI entitled the “New Generation of 
Artificial Intelligence Development Plan”. 71  This policy introduces 
China’s strategy to build a national AI industry in the coming years and 
to become a leader in AI technology by 2030. AI area is a national priority 
and has been included in President Xi Jinping’s grand vision for China.72   

 
67 US Department of Defense, “DoD Adopts Ethical Principles for Artificial Intelligence” 
(24 February 2020), online: DOD 
<www.defense.gov/Newsroom/Releases/Release/Article/2091996/dod-adopts-ethical-
principles-for-artificial-intelligence/>. 
68 See NITI Aayog, “National Strategy for Artificial Intelligence — AI for All” (June 2018), 
online (pdf): NITI Aayog 
<niti.gov.in/writereaddata/files/document_publication/NationalStrategy-for-AI-
Discussion-Paper.pdf>. 
69 Ibid at 7. 
70 Ibid.  
71 See FLIA, “State Council Document No.35, A New Generation of Artificial Intelligence 
Development Plan”, (8 July 2017), online: FLIA <flia.org/notice-state-council-issuing-new-
generation-artificial-intelligence-development-plan/>. 
72 See Xie Yu & Meng Jing, “China Aims to Outspend the World in Artificial Intelligence, 
and Xi Jinping Just Green Lit the Plan”, South China Morning Post (18 October 2017), online: 
South China Morning Post  
<www.scmp.com/business/china-business/article/2115935/chinas-xi-jinping-highlights-

Work was originally published in the Annals of Air and Space Law (2020),  Vol. 45, p. 275-306. 
Reproduced with permission 



2020  A R T I F I C I A L  I N T E L L I G E N C E  –  A  C H A L L E N G I N G  R E A L M  F O R  291 
  R E G U L A T I N G  S P A C E  A C T I V I T I E S   
 
 In June 2019, the New Generation AI Governance Expert 
Committee, established by the Ministry of Science and Technology 
(MOST) earlier that year, released its principles of next-generation AI 
governance, which include the following eight guiding concepts: harmony 
and friendliness, fairness and justice, inclusiveness and sharing, respect 
for privacy, security, shared responsibility, open cooperation, and 
governance.73  
 
 China seemingly intends to make AI a strong driving force for its 
socio-economic development. In this context, in May 2019, the Beijing AI 
Principles were announced by multi-stakeholder parties including 
industry and academia.74 These Principles focus inter alia on Research and 
Development, Use and Governance.75 
 

4. RUSSIA 
 
 In October 2019, the Office of the President of the Russian 
Federation released a Decree on the country’s national AI strategy.76 The 
strategy includes a list of goals and pivotal objectives for the development 
of AI, such as the availability and quality of data, the creation of relevant 
standards, and a regulatory system that guarantees public safety and 
boosts the development of AI technologies.  

 
ai-big-data-and-shared-economy; see also The State Council of the People’s Republic of 
China, “Made in China 2025”, online:  State Council of the People’s Republic of China 
<english.www.gov.cn/2016special/madeinchina2025/>; Paul Mozur, “Beijing Wants AI to 
Be Made in China by 2030”, New York Times (20 July 2020), online: New York Times 
<www.nytimes.com/2017/07/20/business/china-artificial-intelligence.html>. 
73 See “China Issues Principles of Next Generation AI Governance”, Xinhua (18 June 2019), 
online: Xinhua <www.xinhuanet.com/english/2019-06/18/c_138152819.htm>); see also 
Lorand Laskai & Graham Webster, “Translation Chinese Expert Group Offers ‘Governance 
Principles’ for Responsible AI” (17 June 2019), online: New America 
<www.newamerica.org/cybersecurity-initiative/digichina/blog/translation-chinese-
expert-group-offers-governance-principles-responsible-ai/>. 
74  See BAAI, “Beijing AI Principles”(28 May 2019) online: BAAI 
<www.baai.ac.cn/news/beijing-ai-principles-en.html>; see also Will Knight, “Why Does 
Beijing Suddenly Care About AI Ethics”( 31 May 2019), online: MIT Technology Review 
<www.technologyreview.com/2019/05/31/135129/why-does-china-suddenly-care-about-
ai-ethics-and-privacy/>; “Beijing Publishes AI Ethical Standards, Calls for Int’l 
Cooperation”, Xinhua (26 May 2019), online: Xinhua  
<:www.xinhuanet.com/english/2019-05/26/c_138091724.htm>. 
75  See BAAI, “Beijing AI Principles” (28 May 2019) online: BAAI 
<www.baai.ac.cn/news/beijing-ai-principles-en.html>. 
76 See “Decree of the President of the Russian Federation on the Development of Artificial 
Intelligence on the Russian Federation” (28 October 2019), online (pdf): Georgetown University 
<cset.georgetown.edu/wp-content/uploads/Decree-of-the-President-of-the-Russian-
Federation-on-the-Development-of-Artificial-Intelligence-in-the-Russian-Federation-.pdf>. 
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 The strategy also lists tenets, including the protection of human 
rights, security, transparency, technological sovereignty, innovation cycle 
integrity, reasonable thrift and support for competition, with the purpose 
to strengthen the development and use of AI technologies. 77  The 
compliance with these principles is mandatory throughout the 
implementation of the Strategy.78 
 
 In September 2019, a draft of the Russian AI strategy based on data, 
training and ethics was released.79 It envisions collaboration among the 
academic and state-supported projects already working on different 
aspects of AI. However, the strategy is relatively silent on the private 
sector’s role in national AI plans compared, for example, to the US AI 
strategy. 
 

5. AUSTRALIA 
  
 The Australian government’s stated perspective is that the public 
needs to trust the benefits of AI, and that this technology should be safe, 
secure and reliable. 80  In this context, it considers that an AI Ethics 
Framework is necessary to guide businesses and governments looking to 
design, develop and implement AI.81 The Australian Government’s aim is 
to build national AI capabilities through a set of voluntary AI Ethics 
Principles82 that should benefit individuals, society and the environment. 
These Principles can be used to achieve better outcomes, reduce the risk 
of negative impacts and facilitate the practice of the highest ethical, legal 
and governance standards. 
 
 
 

 
77 Ibid. 
78 Ibid. 
79 See Samiel Bendett, ”Sneak Preview_First Draft of Russia’s AI Strategy” (10 September 
2019, online: DefenseOne <www.defenseone.com/technology/2019/09/whats-russias-
national-ai-strategy/159740/>. 
80 See Australian Government, Department of Industry, Science, Energy and Resources, AI 
Ethics Framework <www.industry.gov.au/data-and-publications/building-australias-
artificial-intelligence-capability/ai-ethics-framework>. 
81 Ibid. 
82  See Australia, Department of Industry, Science, Energy and Resources, “AI Ethics 
Framework”, online: Department of Industry, Science, Energy and Resources  
<www.industry.gov.au/data-and-publications/building-australias-artificial-intelligence-
capability/ai-ethics-framework/ai-ethics-principles>; see also Dawson D & Schleiger E et al, 
Artificial Intelligence: Australia’s Ethics Framework Public Consultation, (Australia: Data61 
CSIRO,2019). 
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6. EUROPEAN COUNTRIES 
  
 National strategies on AI are also being developed within Europe83 
where it is particularly crucial to strengthen synergies and collaboration. 
We refer below specifically to France and Italy. 
  
 France is developing a national strategy for AI—Stratégie nationale 
de recherche en intelligence artificielle—based on a report entitled ‘For a 
Meaningful Artificial Intelligence’, unveiled in March 2018. 84  The core 
elements of the French strategy are to develop a data policy to improve 
access to big data, target strategic AI sectors, and establish an ethical 
framework for transparent and fair use of AI applications.  
  
 For its part, Italy has established an AI Task Force, launched in 
September 2017 by the Agency for Digital Italy (AGID).85 In March 2018, 
AGID unveiled a White Paper ‘L’intelligenza artificiale al servizio del 
cittadino’,86 which includes recommendations as to how to develop better 
public services with the use of AI in order to eliminate inequalities. It also 
underlines relevant ethical, legal, technological, and cultural issues. 
 
 In July 2019, the Italian Ministry of Economic Development released 
for public consultation a draft version of its National Strategy on Artificial 
Intelligence.87 The draft provides a long-term strategy for the sustainable 
development of AI. It also presents key objectives to increase the 
development and competitiveness of AI in Italy. 
 
 
 
 

 
83  See Joint Research Centre Technical Report, “AI Watch_National Strategies on Artificial 
Intelligence: A European Perspective in 2019” (2020), online (pdf): Joint Research Centre 
<publications.jrc.ec.europa.eu/repository/bitstream/JRC119974/national_strategies_on_ar
tificial_intelligence_final_1.pdf>. 
84  See C Villani, et al, For A Meaningful Artificial Intelligence, Towards a French and 
European Strategy”, online (pdf): AI for Humanity  
<www.aiforhumanity.fr/pdfs/MissionVillani_Report_ENG-VF.pdf>. 
85 See Agenzia per l’Italia Digitale (AGID),online: <www.agid.gov.it/>. 
86  See Agenzia per l’Italia Digitale (AGID), “Libro Bianco sull’Intelligenza Artificiale al 
servizio del Cittadino” (March 2018), online (pdf): AGID  
<ia.italia.it/assets/librobianco.pdf>. 
87 See Ministero dello Sviluppo Economico, “Strategia Nazionale per l’Intelligenza Artificiale” 
(July 2019), online (pdf): Minsterio dello Sviluppo Economico  
<www.mise.gov.it/images/stories/documenti/Strategia-Nazionale-Intelligenza-
Artificiale-Bozza-Consultazione.pdf>. 
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 The elements of AI policy, provided at the international and 
European levels, are of utmost importance to guide a broader regulatory 
framework in this field. Issues of autonomy, transparency, reliability, data 
protection, responsibility and liability are essential and need to be taken 
into account in order to regulate novel and emerging business 
possibilities, including space missions that incorporate AI components. In 
this context, it is interesting to consider those elements that we believe will 
be relevant in the development of future AI space policy. 
 
III. RELEVANT ELEMENTS FOR A FUTURE 

ARTIFICIAL INTELLIGENCE SPACE POLICY  
 
 When dealing with AI, it is essential for the research community, 
academia, and private actors to promote the design of ethical frameworks 
that should guide the formulation and adoption of any future laws. In 
view of considerations noted above, future AI policy related to space 
activities should take into account the following elements: 
 
i) AI components should be clearly identified and justified in space 

programmes. Transparency in terms of AI utilisation is of utmost 
importance; 

 
ii) AI systems should remain under human control whether with a direct 

human control over the system (human-in-the-loop),88 or a supervised 
control regime where the device has more autonomy but must be 
monitored by a human (human-on-the-loop).89 Indeed, one of the most 
complex issues discussed in the various policies developed thus far 
has been the question of the relevant AI’s autonomy. The different 
levels of autonomy that AI components may have directly influenced 
the development of appropriate ethical and legal considerations; 
 

iii) AI systems should be inclusive and accessible, and the benefits from 
the use of this technology should not give rise to unfair discrimination 
against actors and end users. Accessibility to the technology should 
be open to all countries irrespective of their degree of economic or 

 
88 See Ge Wang, ”Humans in the Loop: the Design of Interactive AI Systems” (20 October 
2019), online (blog): Stanford University <hai.stanford.edu/blog/humans-loop-design-
interactive-ai-systems?sf110985109=1>; see also Fabio Massimo Zanzotto, “Viewpoint: 
Human-in-the-loop Artificial Intelligence (2019) 64 J Artificial Intelligence Research 243. 
89  See Alejandro Chehtman, “New Technologies Symposium: Autonomous Weapons 
Systems—Why Keeping a “Human On the Loop’ Is Not Enough” ( 8 May 2019), online: 
OpinioJuris <opiniojuris.org/2019/05/08/new-technologies-symposium-autonomous-
weapons-systems-why-keeping-a-human-on-the-loop-is-not-enough/>. 

Work was originally published in the Annals of Air and Space Law (2020),  Vol. 45, p. 275-306. 
Reproduced with permission 



2020  A R T I F I C I A L  I N T E L L I G E N C E  –  A  C H A L L E N G I N G  R E A L M  F O R  295 
  R E G U L A T I N G  S P A C E  A C T I V I T I E S   
 

scientific development as mentioned in the UN GA Res. 51/122:90 
All States, particularly those with relevant space capabilities and with 
programmes for the exploration and use of outer space, should 
contribute to promoting and fostering international cooperation on an 
equitable and mutually acceptable basis. In this context, particular 
attention should be given to the benefit for and the interests of 
developing countries […]; 

 
iv) AI systems should respect and uphold privacy rights and data 

protection, and ensure the security of data, in particular in the case of 
EO; 

 
v) In their utilisation within space activities, AI programmes should 

reliably operate in accordance with their intended purpose. AI 
capabilities will have explicit and well-defined uses. Furthermore, the 
safety, security, and effectiveness of such capabilities should be 
subject to testing and assurances across their entire life-cycle; 

 
vi) There should be transparency and responsible disclosure to avoid 

misperception and misunderstanding in the realisation of future space 
missions, especially in the case of space programmes involving other 
space nations or private companies. The option of using AI should be 
explainable and involve business conduct that is accountable. In this 
regard, AI must not be used as a tool for interference, hacking or 
satellite destruction; 

 
vii)  It should be possible to contest the choice of AI use if the relevant 

space system significantly impacts adversely upon other users 
(governmental or private) or the environment. Programmers should 
be able to detect and avoid unintended consequences, and possess the 
capability to disengage or deactivate deployed systems that 
demonstrate unintended behaviour; 

 
viii)  Those responsible for the development of different phases of the AI 

system should be identifiable and accountable for the outcomes of the 
AI systems, and human oversight of AI systems should be 
maintained. Governments that authorise space activities, as well as 
private companies and institutions, should exercise appropriate levels 
of judgments and care, while remaining responsible for the 

 
90 UNGA, Declaration on International Cooperation in the Exploration and Use of Outer Space for 
the Benefit and in the Interest of All States, Taking into Particular Account the Needs of Developing 
Countries, GA Res 51/122, UNGAOR, 1996, Supp No 49, UN Doc A/51/49 para 3. 
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development, deployment and use of AI capabilities. 
  
 We consider that many of these necessary elements for future AI 
space policy could potentially be incorporated within Transparency and 
Confidence Building Measures (TCBMs), which are increasingly regarded 
as significant tools to create a trustworthy environment for the carrying 
out of outer space activities by various actors, public and private.91 In 2011, 
a Group of Governmental Experts (GGE) on TCBMs in Outer Space 
Activities was established by the United Nations,92 issuing its final report, 
approved by consensus, to the UN Secretary General in July 2013.93 this 
report stresses that TCBMs allow for the clarification of States’ intentions 
by determining norms of behaviour in outer space, albeit in a non-binding 
framework. 94  They are essential to reinforce mutual trust and build 
confidence among space actors, and have been an increasingly common 
modality within the agreed “rules of the road” for the use of space.95 
 
 States are considering new TCBM models for space activities, 96 
taking into account the development of pioneering technologies, such as 
AI, as an important component of future space missions. The 
implementation, as an initial phase of norm creating, of a series of 
voluntary multilateral agreements can positively influence, over time, the 
way in which we address the new challenges existent in the space field. 
For example, the development of AI and the risk of a lack of clarity of 
intent concerning future space missions and the actions of actors 
concerned can lead to misunderstanding and misperceptions. A solution 
that will ultimately necessitate the development of acceptable norms of 
responsible behaviour in outer space will go a long way towards 
assuaging those concerns. On this point, it is relevant to underline the 

 
91  See e.g., Cassandra Steer, “Sources and Law-Making Processes Relating to Space 
Activities” in Ram S Jakhu & Paul Stephen Dempsey, eds, Routledge Handbook of Space Law  
(New York: Routledge Taylor & Francis Group, 2017) 22 at 22ff. 
92   See Secure World Foundation, “The UN Group of Governmental Experts on Space 
TCBMs” (April 2014), online (pdf): Secure World Foundation  
<swfound.org/media/109311/swf_gge_on_space_tcbms_fact_sheet_april_2014.pdf>. 
93 See UNGA, “United Nations Report of the Group of Governmental Experts on Transparency and 
Confidence-Building Measures in Outer Space Activities”, UNGAOR, 68th Sess, UN Doc 
A/68/189 (2013). 
94  See Peter Martinez, et al, “Criteria for developing and testing Transparency and 
Confidence-Building Measures (TCBMs) for outer space activities” (2014) 30:2 Space Pol’y 1. 
95 See generally, Steven Freeland, “The Role of “Soft Law” in Public International Law and 
its Relevance to the International Legal Regulation of Outer Space” in Irmgard Marboe, ed, 
Soft Law in Outer Space: The Function of Non-binding Norms in International Space Law (Austria: 
Bohlau Publishing, 2012) 9–30. 
96  See Jana Robinson, “Space Transparency and Confidence-Building Measures in K-U 
Schrogl et al, eds, Handbook of Space Security (New York: Springer, 2015) at 291ff. 
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importance of the Guidelines for the Long-Term Sustainability of Outer 
Space, adopted by the COPUOS in June 2019 during its 62nd session. These 
guidelines encourage States and IOs to adopt and revise their policies and 
national regulatory frameworks for outer space activities, as well as to 
share information and data for the safety and transparency of space 
operations.97 
 
 It is also particularly important to demonstrate the practicability of 
such measures to the diverse actors involved in space activities.98 Hence, 
in this context, any possible future TCBMs related to the use of AI in space 
activities would have to take into account the elements introduced by 
States and institutions in their national AI policies and, in particular, the 
notions of responsibility, traceability, reliability, autonomy and 
governance. 
 
 Some elements enabling greater transparency and trust in space 
activities are already present in United Nations Space Treaties. These 
include international cooperation and understanding, responsible 
behaviour, notification and information to the public, mutual assistance, 
preventing harmful interference, international consultations, 99  and the 
sharing of information on national space activities, particularly on space 
objects launched into outer space, and national space laws and policies.100 
These represent a solid platform upon which to build further behavioural 
norms to specifically address issues arising from the increasing utilisation 
of AI within space activities. 
 

 
97 See UNCOPUOS “Guidelines for the long-term sustainability of outer space activities of 
the Committee on peaceful uses of outer space adopted” (22 June 2019), online: UNOOSA 
<www.unoosa.org/oosa/en/informationfor/media/2019-unis-os-518.html>; UNGA, 
“Report of the Scientific and Technical Subcommittee on its fifty-sixth session”, UNCOPUOS, 62nd 
Sess, UN Doc A/AC.105/L.318/Add.6 (2019), para 5. 
98 See Joan Johnson-Freese, Space Warfare in the 21st Century: Arming the Heavens (New York: 
Routledge Taylor & Francis Group, 2016) at 155; Secure World Foundation Fact Sheet, “The 
UN Group of Governmental Experts on Space TCBMs”( April 2014), online (pdf): Secure 
World Foundation  
<swfound.org/media/109311/swf_gge_on_space_tcbms_fact_sheet_april_2014.pdf>.; see 
also Marco Pedrazzi, “EU Space Security Policy” in E Conde, Zhaklin V Yaneva &, Marzia 
Scopelliti, eds, The Routledge Handbook of European Security Law and Policy (New York: 
Routledge Taylor & Francis Group, 2020). 
99 See Brandon L Hart, “Transparency and Confidence-Building Measures: Treaties, National 
Legislation, National Policies, and Proposals for Non-Binding Measures” in Jana Robinson 
et al, eds, Prospects for Transparency and Confidence-Building Measures in Space, ESPI Report 27 
(Vienna: ESPI, 2010) at 12ff.  
100  See Jana Robinson, “Transparency and Confidence-Building Measures for Space 
Security” (2011) 27:1 Space Pol’y at 27; supra note 93. 
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IV. THE RULE OF LAW IN OUTER SPACE TO 
REGULATE ARTIFICIAL INTELLIGENCE 
TECHNOLOGY  

 
 Having outlined the core elements for coherent policy and 
regulation of AI, it is pertinent to examine the extent to which the existing 
rules of space law already apply to the incorporation of AI into space 
activities. 
 

A. GENERAL CONSIDERATIONS RELATED TO THE 
MAIN PRINCIPLES OF THE OUTER SPACE TREATY 

  
 The use of AI in future space programmes must, of course, be in 
accordance with the fundamental principles of the so-called Magna Carta 
of contemporary space law101—the 1967 Treaty on Principles Governing 
the Activities of States in the Exploration and Use of Outer Space, 
Including the Moon and Other Celestial Bodies (Outer Space Treaty or 
OST).102  
 
 According to Article I of the OST, “[t]he exploration and use of outer 
space (…) shall be carried out for the benefit and in the interests of all 
countries (…). There shall be freedom of scientific investigation in outer 
space (…) and States shall facilitate and encourage international 
cooperation in such investigation”.  
  
 Hence, notwithstanding that future space missions with intelligent 
components will represent a technological leap forward, they will still 
have to be carried out for the benefit and in the interests of all countries, 
in line with international law, and with the aim of exploring outer space 
in a peaceful manner. Indeed, Article III of the OST provides that space 
activities must be carried out “in accordance with international law, 
including the Charter of the United Nations, in the interest of maintaining 
international peace and security and promoting international cooperation 
and understanding”.  
  
 
 

 
101 Masson-Zwaan & Hofmann, supra note 30 at 3. 
102 Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, 
Including the Moon and Other Celestial Bodies, 27 January 1967, 610 UNTS 205, 18 UST 2410, 
TIAS No 6347, 6 ILM 386 (entered into force on 10 October 1967).  
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 Furthermore, space programmes with AI components must be 
carried out for peaceful purposes as recalled in Article IV of the OST. In 
effect, the provision, particularly when read within the overall object and 
purpose of the OST, means that it is not permissible for an AI component 
to be used as a space asset for hostile purposes.  
 
 According to Article XI of the OST, States or private companies 
conducting space missions with AI component will have to communicate 
some information about the programme’s aim:  
 

[i]n order to promote international cooperation in the peaceful 
exploration and use of outer space, State parties […] agree to inform 
the Secretary-General of the United Nations as well as the public 
and the international scientific community, to the greatest extent 
feasible and practicable, of the nature, conduct, locations and results 
of such activities (…).  

  
 Another important point to emphasise is that “States bear 
international responsibility for national activities in outer space, whether 
such activities are carried on by governmental agencies or by non-
governmental entities” according to Article VI of the OST. Private entities 
may be allowed to carry out space activities with AI components but only 
pursuant to “authorization and continuing supervision by the appropriate 
State”. 
  
 In terms of international responsibility, States will have to authorise 
space activities incorporating AI components, typically through an 
appropriate license system under their national regulatory framework. In 
addition, the relevant State will be required to continuously supervise 
such activities. Together with agencies, organisations or private 
companies (depending on the precise circumstances), such State will have 
the responsibility to maintain the security of a space asset containing AI 
components, and to guarantee in particular that its automation, navigation 
and communications systems are not hacked or jammed.  
 
 In all probability, human intervention will be expected beyond the 
preliminary programming phase, also as a result of the terms of Article 
VIII of the OST, which provides that “A State (…) on whose registry an 
object launched into outer space is carried shall retain jurisdiction and 
control over such object and any personal thereof (…)”. Therefore, States 
also remain responsible for national space activities in the case of AI space 
missions.  
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 The hypothetical case of a fully autonomous satellite highlights the 
crucial issue relating to the removal of human judgment from the 
equation, and responsibility for the result of its actions and for damage 
caused to others.103 The risk arises from the perhaps unforeseeable actions 
of AI programmes, given that their underlying systems are increasingly 
adaptable and capable of acting in a truly human manner. It is therefore 
necessary for developers of intelligent Things to consider with attention 
the ethical and legal responsibilities involved in such activities.104  
 
 Furthermore, it is paramount to monitor the actions taken by such 
AI programmes, especially in the initial step of implementation.105 The 
idea should be to limit the possibilities of negative consequences, to 
prevent possible damage and to monitor and prevent them in advance, in 
particular if they may be unpredictable.106 The use of AI technology can 
cause adverse and uncontrollable consequences, so that often the only 
solution is to deactivate the system.107 However, in the specific case of 
space activities, deactivating a space asset could have a devastating 
terminal effect on the mission. In this context, the resilience of the 
programme will be essential.108 Lastly, Article IX of the OST stipulates 
that: 
 

[i]n the exploration and use of outer space… States (…) shall be 
guided by the principle of cooperation and mutual assistance, and 
shall conduct all their activities in outer space (…) with due regard 
to the corresponding interests of all other States (…).  

 
 The principle of due regard is applicable in the exploration and use 
of outer space, and refers to the performance of an act with a certain 
standard of care, attention or observance.109 This principle is particularly 

 
103  See David C Vladeck, “Machines without Principals: Liability Rules and Artificial 
Intelligence” (2014) 89:1 Wash L Rev 117. 
104  See Mark Coeckelbergh, “Artificial Intelligence, Responsibility Attribution, and a 
Relational Justification of Explainability” (2019) 26 Science & Engineering Ethics 2051. 
105 See Marty J Wolf, Keith W Miller & Frances Grodzinsky, “Why We Should Have Seen 
that Coming: Comments on Microsofts ’“Experiment and Wider Implication” (2017) 47:3 
ACM Computers & Society J 54.  
106  See Eduardo Magrani, “New Perspectives on Ethics and the Laws of Artificial 
Intelligence” (2019) 8:3 J on Internet Regulation at 19. 
107 Ibid. 
108 See Andrea Console, “Space Resilience—Why and How?” (2018) 27 JAPCC Journal 10; 
see also Aerospace, “Resilience for Space Systems: Concepts, Tools and Approaches” (24 July 
2017), online (pdf): Aerospace  
<aerospace.org/sites/default/files/2018-05/Resilience%20for%20Space%20Systems.pdf>. 
109 See Sergio Marchisio, “Article IX” in Stephan Hobe et al, eds, Cologne Commentary on Space 
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relevant in the specific case of space operations that incorporate AI 
components. States will have to take into account the interests and rights 
of other States, and should ensure that the exercise of their rights and 
freedoms in outer space does not interfere with, or compromise, the safety 
and security of other space missions.110  
 

B. LIABILITY FOR DAMAGE CAUSED BY A SPACE 
OBJECT WITH AI COMPONENTS 

 
 In order to address the issue of liability, it is necessary to examine 
the use of AI in light of the 1972 Convention on International Liability for 
Damage Caused by Space Objects (Liability Convention or LIAB).111  
 
 Article VII of the OST provides that, in certain circumstances, a State 
is “internationally liable for damage to another State” or to their nationals 
when such damage is caused “by [a space] object or its component parts”. 
Adding further substance to that fundamental principle, Article II of the 
LIAB stipulates that “[a] launching State shall be absolutely liable to pay 
compensation for damage caused by its space object on the surface of the 
Earth or to aircraft in flight”. Article III of the LIAB further states that “[i]n 
the event of damage being caused elsewhere than on the surface of the 
Earth to a space object of one launching State or to persons or property on 
board such a space object by a space object of another launching State, the 
latter shall be liable only if the damage is due to its fault or the fault of 
persons for whom it is responsible”. 
  
 Thus, according to the LIAB, the launching State(s) will be liable for 
damage caused by its space object. A major issue is whether the system of 
liability, as foreseen in the United Nations space law treaties, is adequate 
in cases where AI components have been incorporated into space 
programmes. In this regard, the degree of automation of the space asset 
should be taken into account in the setting up of any future legal 
framework,112 although this will undoubtedly not be completely accurate 
in every case.  

 
Law, Vol 1 (Cologne: Carl Heymanns Verlag, 2009) 175ff; The principle of due regard applies 
also to the law of the sea (UNCLOS, article 87). 
110 See Stephan Hobe & Kuan-Wei Chen, “Legal Status of Outer Space and Celestial Bodies” 
in Ram S Jakhu & Paul S Dempsey, eds, Routledge Handbook of Space Law (New York: 
Routledge Taylor & Francis Group, 2017) 25 at 35ff. 
111 Convention on International Liability for Damage Caused by Space Objects, 29 March 1972, 961 
UNTS 187, 24 UST 2389, 10 ILM 965 (1971) (entered into force 1 September 1972) 
112  See Eric Tjong Tjin Tai, “Liability for (semi)autonomous Systems: Robots and 
Algorithms” in Vanessa Mak, Eric Tjong Tjin Tai & Anna Berlee, eds, Research Handbook in 
Data Science and Law (Cheltenham: Edward Elgar Publishing, 2018) at 55–82. 
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 In the not too distant future, where specific satellites might be fully 
autonomous, a determination will need to be made as to which party is 
responsible and liable, and indeed against whom the claim should be 
made, in the case of damage involving personal injury or property, or a 
failure to comply with national and/or international rules and 
regulations. In particular, if two or more States jointly launch a space 
object, they will be jointly liable for any damage caused according to 
Article V (1) of the LIAB. Potential liability may arise in the event of a 
satellite failure, collision, destruction, or cybersecurity incident, and the 
legal position as to how to resolve any claims will require clarification. 
 
 Where, for example, an autonomous system acts in a way that could 
be seen as, ultimately, leading to a collision of two space objects in space, 
the fact that AI is involved will, as noted below, make a determination of 
the relative “fault” of the contesting parties more complex and difficult. 
Moreover, the ability of AI to act, in a sense, independently and make 
choices autonomously can be considered preconditions for legal 
liability.113 However, the legal “status” of AI is still unclear and for now it 
seems difficult, if not counter-intuitive, to hold it “individually” liable for 
the potential damage it may cause.114 
 
 In this sense, according to Article 12 of the United Nations 
Convention on the Use of Electronic Communications in International 
Contracts, 115  a person (natural or an entity) on behalf of whom a 
programme was created must, ultimately, be liable for any action 
generated by the machine. This argument is based on the notion that a tool 
does not possess will for itself.116 
 
 
 

 
113 See generally Sebastian Lohsse, Reiner Schulze & Dirk Staudenmayer, eds, Liability for 
Artificial Intelligence and the Internet of Things (Baden-Baden: Nomos, 2019) at 235; see also 
Guiseppe Contissa & Giovanni Sartor, “Liability and Automation in Socio-Technical 
Systems” in Ben Wagner, Matthias C. Kettemann & Kilan Vieth, eds, Research Handbook on 
Human Rights and Digital Technology, (Celthenham: Edward Elgar, 2019) at 247ff, 
114  See A Atabekov & Oleg A Yastrebov, “Legal Status of Artificial Intelligence Across 
Countries: Legislation on the Move” (2-18) 21:4 European Research Studies J 773; Robert Van 
Den Hoven Van Genderen, “Do We Need Legal Personhood in the Age of Robots and AI? in 
Marcelo Corrales, Mark Fenwick & Nikolaus Forgo, eds, Robotics, AI and the Future of Law, 
(Singapore: Springer, 2018) 15. 
115 United Nations Convention on the Use of Electronic Communications in International Contracts, 
23 November 2005, UNTS 2898 (entered into force 1 March 2013). 
116 See Paulius Cerka, Jurgita Grigiené & Gintarė Sirbikyté, “Liability for Damages Caused 
by Artificial Intelligence” (2015) 31:3 Computer L & Security Rev 376. 

Work was originally published in the Annals of Air and Space Law (2020),  Vol. 45, p. 275-306. 
Reproduced with permission 



2020  A R T I F I C I A L  I N T E L L I G E N C E  –  A  C H A L L E N G I N G  R E A L M  F O R  303 
  R E G U L A T I N G  S P A C E  A C T I V I T I E S   
 
 It may be inferred that, in the case of space activities, a liability 
regime might focus on the capacity of programmers to predict the 
likelihood of potential damage. The programmers could potentially be 
seen “at fault” if they acted deceitfully or negligently in respect of a result 
that would be predictable. 117  In that sense, Article VI(1) of the LIAB 
specifies a system of exoneration from absolute liability if “the launching 
State establishes that the damage has resulted either wholly or partially 
from gross negligence or from an act or omission done with intent to cause 
on the part of a claimant State or of natural or juridical persons it 
represents”.  
 
 If the operation of AI causes damage by reason of deceit or 
negligence, liability rules would most often indicate the “fault” of the 
programmer who maintains “control” over the AI system. This will need 
to be considered with reference also to Article III of the LIAB, relating to 
the liability of the launching State based on fault, in cases of damage 
caused by AI components in outer space. Decisions taken by artificial 
agents could perhaps be secured by resorting to strict or objective liability 
schemes, which do not require human fault, or by relocating human fault 
to the programmer or supervisor.118 
 
 However, given the fact that AI programmes rely on machine 
learning and deep learning mechanisms, the behaviour of an advanced AI 
is often not entirely predictable, and its behaviour is the result of the 
interaction between several human and non-human agents. 119  It can 
therefore be difficult to determine the causal nexus between the damage 
caused and the action of a human being or legal entity to whom 
responsibility and then liability might be attributed.120  
 
 
 
 
 

 
117  See Gabriel Hallevy, “The Criminal Liability of Artificial Intelligence Entities: From 
Science Fiction to Legal Social Control” (2010) 4:2 Akron Intellectual Property J 171. 
118  See Karen Yeung, “Responsibility and AI” (2019), online (pdf): Council of Europe 
<rm.coe.int/responsability-and-ai-en/168097d9c5> at 60ff. 
119 See generally European Commission, “Liability for Artificial Intelligence” (2019), 23 ss: 
op.europa.eu/it/publication-detail/-/publication/1c5e30be-1197-11ea-8c1f-
01aa75ed71a1/language-en>; see also Iria Giuffrida, “Liability for AI Decision-Making: 
Some Legal and Ethical Considerations” (2019) 88:2 Fordham L Rev at 445ff. 
120 See Ioannis Revolidis & Alan Dahi, “The Peculiar Case of the Mushroom Picking Robot: 
Extra-Contractual Liability in Robotics” in Marcelo Corrales, Mark Fenwick & Nikolaus 
Forgo, eds, Robotics, AI and the Future of Law, (Singapore: Springer, 2018) at 66–75. 
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 This could lead to a situation of so-called “distributed 
irresponsibility”, which means the effect resulting from the lack of 
identification among the different actors involved in the process of 
the causal nexus between the agent’s conduct and the damage caused.121 
This will occur mainly when the damage appears in a complex system, in 
which the liability of the intelligent Thing itself, or of a natural or legal 
person, will not be clear.122 
 
 In order to measure a suitable degree of autonomy-based liability, 
one should consider the matrix that the algorithm calculated before the 
final decision-making and the consequences of this decision, and whether 
it is a significant element that contributes to the ultimate damage 
outcome.123  
 
 In future space missions, this could result in a special contractual 
provision addressing specifically damage caused by artificial Things in a 
satellite or rover, for example with specific terms relating to compensation 
in case of damage, and an expanded cross waiver of liability—already a 
very common element in traditional space commercial contracts—
between the participants.124 
 

C. TOWARDS A SPECIFIC “REGISTRY” FOR SPACE 
ASSETS WITH ARTIFICIAL INTELLIGENCE 
COMPONENTS 

 
 According to Article VIII of the OST, the State of registry shall retain 
jurisdiction and control over its space object. This applies equally to space 
objects that incorporate AI components, and it is particularly relevant in 
the case of unpredictable actions stemming from the space object.  
  
 The function and purpose of a register, and the notion of jurisdiction 
and control within the space-related paradigm, must also be examined in 
the context of the 1975 Convention on Registration of Objects Launched 

 
121 See generally Eduardo Magrani, “New Perspectives on Ethics and the Laws of Artificial 
Intelligence” (2019) 8:3 J on Internet Regulation; see also UNESCO, Report of COMEST on 
Robotics Ethics, SHS/YES.COMEST-10/17/2 REV, (2017). 
122 See Tim Engelhardt, “Who Pays? On Artificial Agents, Human Rights and Tort Law” in 
Ben Wagner, Matthias C Kettemann & Kilian Vieth, eds, Reseach Handbook on Human Rights 
and Digital Technology (Cheltenham: Edward Elgar, 2019) at 268ff. 
123 See Eduardo Magrani, “Threats of the Internet of Things in a Techo Regulated Society — 
A New Legal Challenge of the Information Revolution” (2017) 1:1 ORBIT Journal 1 at 17. 
124 See Anna Sophie Martin & Steven Freeland, “Food for Thought: Relevant Legal Standards 
for On-Orbit Servicing Missions and Rendezvous and Proximity Operations” (2020) 69:2 
ZLW 308. 
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into Outer Space (Registration Convention or REG). 125  In particular, 
Article II(1) states that “[w]hen a space object is launched into Earth orbit 
or beyond, the launching State shall register the space object by means of 
an entry in an appropriate registry which it shall maintain (…)”. 
Paragraph 2 provides that “[w]here there are two or more launching States 
in respect of any such space object, they shall jointly determine which one 
of them shall register the object (…)”. As a result, a launching State will 
still be required to register a space object with AI components.  
 
 The precise application of concepts such as the State of registry and 
the Launching State(s) will be relevant in the development of a workable 
and consistent legal framework for AI use in space activities, although 
further research may conclude that it might be appropriate to alter their 
existing scope depending on the precise circumstances. Furthermore, 
according to Article IV (1) of the REG: 
 

Each State of registry shall furnish to the Secretary-General of the 
United Nations, as soon as practicable, the following information 
concerning each space object carried on its registry: (a) Name of 
launching State or States; (b) An appropriate designator of the space 
object or its registration number; (c) Date and territory or location 
of launch; (d) Basic orbital parameters; (e) General function of the 
space object.  

 
 These elements are also important to know the characteristics of a 
space object with AI components in order to strengthen transparency and 
trust in the relevant space activities. One possibility, for example, might 
be the development of a “special” registry, at national level, that specifies 
the unique features of spacecraft with on board AI elements.  
 
 Perhaps more likely, the additional requirement to provide such 
details to the UN Secretary-General (in practice to UNOOSA) over and 
above those details already set out in Article IV (1) of the REG, or as a 
voluntary step pursuant to Article IV (2), which specifies that “[e]ach State 
of registry may provide to the Secretary-General of the United Nations 
with additional information concerning a space object carried on its 
registry”. 
 
 

 
125 Convention on Registration of Objects Launched into Outer Space, 6 June 1975, 28 UST 695, 
1023 UNTS 15 (entered into force 15 September 1976). 
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V. CONCLUDING REMARKS 
 
 While a “strong AI” presence or the prevalence of “general artificial 
things” are still not entirely present in our society, there is clearly present 
a tendency to embrace such technology in a broader range of activities that 
impact on our lives and livelihoods. Intelligent Things have the potential 
to improve the welfare and well-being of people, to contribute to positive 
sustainable global economic activity, to increase innovation and 
productivity, and to help respond to key global challenges. This also 
includes their incorporation as integral elements of space activities. 
However, the use of AI in future space missions poses significant 
challenges for the current legal and policy frameworks regulating the use 
of space. 
 
 The various uses of AI components raise questions regarding 
aspects of responsibility, liability, autonomy, transparency, data 
protection and reliability. As noted above, some ethical and policy 
frameworks on AI are being developed by States and organisations, but it 
is clear that there is much more work to be done. 
 
 These elements of general AI policy are of utmost importance to 
implement specific policies related to space missions, and policy 
instruments will likely guide the future law of AI. Hence, we need to get 
them “right”, though this is difficult and introduces again elements of 
attempting to “regulate for the unknown”. That said, existing space law 
does provide some assistance, containing some provisions, which are 
useful and applicable to future AI space missions. However, in terms of, 
for example, liability, a more appropriate regime will need to be 
developed through guidelines, as well as the express terms of commercial 
contracts between the parties involved in the relevant space mission.  
 
 We are therefore at the early phases only in understanding the 
solutions. Indeed, we are still grappling with an understanding of all of 
the relevant questions. What is clear, however, is that a multidisciplinary 
process of consultations with a wide range of stakeholders, including 
academics, government and the private sector, is needed in order to 
establish a future international standard-setting instrument on AI for 
space activities. Ultimately, there must be a broad multilateral consensus. 
We hope that some of the issues raised in this necessarily general article 
will stimulate further discussion with that goal in sight, and we look 
forward to participating in those debates.  
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