lISL Colloquium on the Law of
Outer Space

Held at the 73rd International Astronautical Congress
(IAC 2022)

Paris, France
18-22 September 2022

ISBN: 978-1-7138-7425-6



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2022) by International Astronautical Federation
All rights reserved.

Printed with permission by Curran Associates, Inc. (2023)

For permission requests, please contact International Astronautical Federation
at the address below.

International Astronautical Federation
100 Avenue de Suffren

75015 Paris

France

Phone: +33 14567 4260
Fax: +33142732120

www.iafastro.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



TABLE OF CONTENTS

HISL HIGHLIGHT LECTURE AND YOUNG SCHOLAR SESSION

KEYNOTE: Highlight Lecture by Prof. Armel Kerrest ..........ccouviiiiiiiiiiiii s 1
Armel Kerrest

Legal Issues of International Cooperation in the Operation of China’s Space Station............cccceevevereriiniiniennens 2
Long Jie

Cislunar Networks: Legal and Regulatory Issues Related to the Establishment of Hybrid Earth-
Moon Satellite COMMUNICAION SYSTEINS. ....ccviiriiiiiriiiiieie it 9
Vinicius Aloia

From Chuquicamata to Nereus: A Contribution of Chilean Legislation to International Laws on
SPACE MIIINE. ...c.vciveeieire ittt bbb e b e h b e b e b e e bR e bR bbbt nn e r e e s 10
1. Casas del Valle Pacheco, Mariana Garcia Rodriguez

Spaceflight Accident Investigation: The Need for Clarity Before and After a Catastrophe ..........c.ccvvevrverennnn. 19
Ramzi Masri-Elyafaoui

The Increasing Legal Effect International Organizations Have on the Development and
Implementation of Space Law and Policy with a Special Focus on NATO, EU and ESA .........ccccccocviiniiinnnne 23
Rosanna Hoffmann, Hristina Talkova

International Legal Considerations When Transitioning Telemetry, Tracking, and Command
(TT&C) Controls to Receive On-Orbit SEIVICINE ......cverviiririiirieiieieseesre sttt sre e 24
Laura Cummings

Comparing the Power of Making International Space Law: China and the United States .............cccccervninnene 37
Xiaodao Li
Orbital Rights of Way: Legal Tools to Cultivate More Responsible Space ACtOrs........c.vvvevierrieerverersierseeneeenns 55

Gabriella Mifsud, Michael Gould

Proposal for a Legal Definition of Space Debris..........cccciiiiiiiiiiiiiiii e 65
Andrea Capurso

DISPUTE SETTLEMENT

Arbitration and Alternative Dispute Resolution: Matching Dynamics and Flexibility for the New
N S Lo AN o ST R PR UR TR 72
Maura Zara, Alex Marinova

Arbitration for Space Disputes: The Way FOrward ..........ccocoviiiiiiiiiiiiic e 83
Sofia Stellatou, Georgia-Eleni Exarchou

In Search of the Most Appropriate Mechanism for Resolving the Disputes Arising from Large
T 1) Ll 1) 0 1<) 1 Y e o TR 84
S. Hadi Mahmoudi, Sima Moradinasab

Human Settlements on Celestial Bodies and ADR: Critical Aspects for Consideration..............ccccooervnnennene 100
Michail Chatzipanagiotis



The PCA Outer Space Rules - Why We Need More Arbitrators .........c.cvoviviirieieieiiiesn e 101
Luca Erhart, Alessia Garcia

International Investment Law as a Framework to Protect Private Actors in OQuter Space .........ccvevvvververerenne. 109
Vivasvat Dadwal, Carson Bennett, Charles Rosenberg

Orbital Congestion? Take a Claims Commission for Quick Reliefl..........c.cccoviiiiiiiiiiiiice, 121
Larry Martinez, James Armstead, Heidi Malizia, Gabrielle Scharlach, Alejandra Carrasco
Sanz, Shayna Robinson

Settlement of Disputes in the Field of Satellite Media ...........covviirieiieiiiieiis e 133
Philippe Achilleas
Re-Invigorating International Arbitration of Space Related Disputes by National Legislation........................ 138

Michael Friedl, Maximilian Gartner

Specialized Dispute Resolution for Commercial Space Disputes — A Practitioner's Perspective..........cccveven. 145
Naomi Briercliffe, Pranay Lekhi

Using Social Media to Promote Space Law Education and Dispute Settlement: Developing Stellar
Decisis, the Animated Space Law Moot Court Educational Series ...........ccocviviiiiiiiiiiiincsiseeen 146
Christopher Hearsey, Nathan Johnson, Nivedita Raju

The Future of Global Space Governance: The Necessity of International Cooperation for

Sustainable DEeVEIOPIMENLT. ........cciiiiiiiiiiii e 154
Gabriela Garcez, Catherine de Souza Santos

BALANCING NEEDS: PROTECTION OF SPACE SCIENCE

Ethical and Legal Considerations in Preventing the Contamination of Space............cccocvevveiiniinicnicneeneen, 161
Caitlyn Singam

International Responsibility to Protect Freedom of Outer Space Exploration Versus Freedom of Use

OF OULET SPACE ... ettt bbb s et R R bbb et et e b e s bt eb et et e e nn e n e enenees 185
Merve Erdem Burger

The Relationship Between “Exploration” and “Use”: The Due Regard Principle as a Tool to Protect
N o T N6 1<) o1 TP TSP PR PR PSPPI 193
Andrea Harrington

Open Science and COMMETCIAL SECTELS ........vviviiviriiiiie it sr s 204
P J. Blount

Observations of Satellites in DECam Images: A Mitigative Proposal for Satellite Intrusions ..............ccccue.ee. 208
Charles Mudd

Sky Full of Stars or Satellites: The Impact of Mega-Constellations on Ground-Based Astronomy................. 217
Panagiota Brouma, Theodora Liameti

A Walk in the Dark and the Law of Satellite Megaconstellations ...........cccoceereeriiiiiiiiienieeeesee e 232
Roy Balleste

Megaconstellations of Satellites and Their Impact on Astronomy: Exploring the Role of Article IX
OF the OULET SPACE TTEALY ....viiviiiieieiieiiie bbb sr s 239
Rafael Moro-Aguilar



Concentrated Resource on the Moon: Sites of Extraordinary Scientific Importance ...........ccoceevevveniiininnnene, 248
Martin Elvis

Planetary Protection Lunar Policy: A Case Study in Balancing COSPAR Guidelines, Scientific

Consensus, NASA Policy, and Mission IMplementation.............ccocververiniriiisieeieenesese e 251
James Benardini, Elaine Seasly, J. Andy Spry

SPACE SUSTAINABILITY

PROMOTING SUSTAINABLE VALUE IN EARTH'S ORBIT .......ccooiiiiiiiiiiiiiiiee it 252
Elena Cirkovic, Minoo Rathnasabapathy, Danielle Wood

Making NewSpace for SUStAINADILILY ........oivriiieieiiie e 264
Neta Palkovitz

All Time Low: Legal Considerations for Utilizing Very Low Earth Orbit in Sustainable
Commercial Satellite OPETAtiONS........c.cciiiiiiiiiiiiici e e e 270
Yuk Chi Chan

Addressing the Elephant in the Orbit: Seeking Norms and International Coordination for Increased
e N4 (o2 U1 9 USRS 284
Anja Nakarada Pecujlic, Daniel Porras

Getting Right-of-Way Right in Low Earth Orbit — An (Astro)Nautical Conundrum ...........cccceevvevveriiinnnene, 285
Hjalte Osborn Frandsen

Secondary Market in Space — The Important Role In-Space Transfers of Space Assets Can Play in
Promoting the Long-Term Sustainability of OUter SPace..........cccvriiiriiiiiiiiiiicc e 293
Hamza Hameed

How Do We Legislate for Space Sustainability Without International Cooperation? ............ccoccvviverieereereenn. 294
Alex Marinova, Maura Zara

The Promotion of Space Sustainability Through National Licensing Regimes............c.ccoovvvirviicienininennne, 306
Leslie I. Tennen

How to Implement Space Sustainability Rules in Practice? The Reward Approach..........c.ccccoevvivrinnennennnn. 321
Charlotte Croison, Maxime Puteaux

Common but Differentiated Responsibility for Space Debris: Using Equitable Principles to

Incentivize DebrisS MItIGATION . .....ciuveiiieitisrise ettt se b sr et anenresr s 327
Arpit Gupta
The Feasibility of Applying the Polluter Pays Principle to Space Debris...........ccovverieiiiiiniiniiic e 338

Siavash Mirzaee

Kaitiakitanga of the Environment and Resources Management: The Development of a Sustainable
Space Faring CiVIIIZALION .......ccviiiiiiiiiiiie i 345
Giuliana Rotola

SAFETY ZONES ON CELESTIAL BODIES AND IN OUTER SPACE

“What’s in a Name?” Legal Aspects of ‘Safety Zones’ on Celestial Bodies and Elsewhere in Outer
L2 1T OO OP PR PP PRSPPI 349
Frans G. von der Dunk



Rules on Safety Zones in International Law Applicable to Space ACtiVIties........ccevviririninieiiniieieiene s 358
Setsuko Aoki

The Apple of Discord or the Fruit of Salvation? A Dialogue on the Practical and Legal Aspects of
Safety Zones on the Lunar SOuth POLE ........ccccoiiiiiiiiiii e 371
Antonino Salmeri, Peter Weiss

As Brothers and Not as Warriors 0n the IMOOM ...........oiuiiiiiiaiieiiee et 380
Christopher Johnson
Safety Zones as a Means to Ensure a Balanced Liability Regime in Space ..........cccoovviiiniiinieienenencsenns 382

Elina Morozova

Rights and Obligations in International Consultation for Establishing Safety Zones in Outer Space.............. 392
Yu Takeuchi

Towards a Taxonomy Of SAfety ZOMES .........cuiviieiiiiieiise st re e sr s 397
Michael Friedl, Maximilian Gartner

Social License to Operate: A Tool to Ensure Legality and Legitimacy of Safety Zones ...........cccccceevinirnnnns 405
Martin Svec

Safety in the Space Treaties: Why Are Safety Zones and Safety Measures in Outer Space

DA [T Y PP PRSP 410
Dimitra Stefoudi
Frameworks for Reasonable Safety Zones Using the Due Regard Principle..........ccccooiiiiiniiiiiiiiinniin 421

Andrea Harrington

How to Develop International Norms of Safety Zones: Based on an Analytical Framework of the
LEAL COICE. ..ttt bbbt h R bbbt e e et R R Rttt n e s 432
Xiaodao Li

CURRENT DEVELOPMENTS IN SPACE LAW WITH SPECIAL EMPHASIS ON NATIONAL
SPACE LEGISLATION

The Lack of National Space Legislation in EU Member States and the Role of the EU as a New

Responsible (7) ACOr IN OULET SPACE......c.uiiririirieiieiiienieste sttt ettt sr bbbt e e nrenn b sne s 451
Irmgard Marboe
Poland Goes to Space: The Draft Polish Space Law .........cccocviiiiiiiiiiiii 461

Mahulena Hofmann, Katarzyna Malinowska

Regulating Space Debris: A Comparative Study of Sustainability Requirements in National Space
LACEISINE LLAWS ...ttt e e r e bbbt e R R Rt r e s 468
Cassandra Steer, Henry Strong

Balancing the Development and Governance of Space Capabilities: An Analysis of the Application
of International Space Law in Australia for the Awareness of Established and Young Space States................ 479
Scott Schneider

Current Status of Japan's Active Development of Space Laws and Internal Control Systems for
COomMPLIANCE 1N SPACE AZEIICY ...veuvieiienrinreitiari sttt ettt et r ettt r s bt bt et e et e s e ne e bt s bt er e b e et e e e nneanenneenennes 489
Masahiko Sato



Forging New Space Law to Support Innovation and Sustainability of Space Resources: Preview of
the 2023 World Radiocommunication CONference...........coviiiiiiiiiiiiii i 490
Audrey Allison

Reforming the FCC Licensing Procedure: A Positive Step Towards Meeting the Regulatory
Challenges Created by Mega-Constellations of Satellites? .........cccvreriiiriiinieeiee s 498
Fabio Tronchetti

Malaysia’s New Space Law: A Case Study for Emerging Space Countries and Nuances for
International Space Law STUAIES .......ccoviiiiiiiiiiiii 499
David L. X. Ho, Sholehah Ismail

National Space Laws and Non-Binding International Instruments - The Portuguese Experience..................... 511
Cristina Miranda, Helena Correia Mendonga

(Do) We Have a Lift Off!(?) A Comparative Analysis of the National Space Legislation for the
Feasability of Commercial Spaceports: The Case for Launch Sites in Brazil and Portugal ..............cccoovenn. 516
Jodo Frazdo, Jodo Marques De Azevedo, Vinicius Aloia, Marcia Alvarenga Dos Santos

On Stranger Tides: How Russian Space Law Attempts to Accommodate NewSpace..........ccoceeveverininnnene. 517
Olga Volynskaya

Artificial Intelligence, Space Liability and Regulation for the Future: A Transcontinental Analysis
OF NAtIONAL SPACE LAWS ......viiiiiiiieiie et e et e e am e r e e n e e e e e s r e e nreenreenreennas 518
loana Bratu, Steven Freeland

INTERACTIVE PRESENTATIONS - IISL COLLOQUIUM ON THE LAW OF OUTER SPACE

The Multi-Level System of Space Mining: Regulatory Aspects and Enforcement Options............c.cccccvvnvnee. 530
Antonino Salmeri

On the 55th Anniversary of the Rescue Agreement: The Drafting History and Contribution to
Strengthening International COOPEIAtION. .........cviieiiriiiririe sttt sr e sresr b ane s 541
Elina Morozova

Registration Aspects of Mega-Constellations' Satellites Under International Law ..........ccccocvvviiiiiiinininne 550
Irina Chernykh, Andrey Zimakov

Parameters, Concepts and the Terminology of Outer Space Law: A Review of the Essential

Facilities Served by Outer Space Activities and the Rules of Interpretation for Treaty Law and Soft

LaW GUIACIINES. ..eeuvviiiieeiee e ittt stee et e et e e e e ste e et eeste e e s taeeaaeeestee e see e teeesee e teeesseeesseeeaseeesteeeaaeeesteeenneeesteeenneeenres 556
Lesley Jane Smith, Tim Blawat

On-Orbit Servicing: From International Space Law to National Laws: Current State of Play.............cc.coce.ee. 564
Lukas C. Jung

International Space Security Mechanisms: Current Status and Analysis of Their Limitations in the

Context of the Prevention of an Arms Race in SPace.........cocviiiiiiiiiiiiiiiiie e s 574
Alvaro Piris Cuiza, Leah Farrar, Giuliana Rotola, Renata K. Kommel, Kyran Grattan,
Nicolas Moraitis, Evgeniia Drozhashchikh, Brett Shearing

A Universal Model on Space Policy: Framework for Emerging Nations in Space with Case Studies

on India, Poland and ASTICA .......uuiiiiiiiiiiiiii e e s e e e st a e e e e st rr e e e e e e aarrreaes 589
Tanushri Joshi, Marie-Claire de Bruijn, Malgorzata Popiel, Promise Okezie, Chesler Thomas,
Sireesh Pallikonda



Legal Issues of Spacecraft Maneuvering with Artificial Intelligence- Comparative Study with the

Japanese Regulations for Autonomous Driving Vehicles on the Ground ............ccoccevviiiiniinininic e, 599
Hisako Moriguchi
Overcoming the Geocentric Perspective to Ensure the Functioning of the Future Space Settlements. ............ 606

Veronica Moronese

International Instruments to Protect the Dark Side of the Moon Needed to Be Compliant with the

Sustainability Principle Sustainable Development and Scientific Research in Outer Space............ccocovvnnins 613
Maria Elena De Maestri
The Protection of a Dark and Quiet Sky Through Humankind’s Legal Lens ...........ccccovvviiinieienenincne e, 624

Andrew Simon-Butler

Antitrust Shadow on the Current Star of Space INAUSLIY........ccocvviiiiiiiii 625
Devanshu Ganatra, Caitlin De Luyck

A Human Rights-Based Approach to Food Sustainability in Outer SPace .........cceevvvierieriereeinsie e e seeenees 626
Jonathan Lim

Human Planetary Settlements: Legal Aspects of Future Celestial GOVErnance ............c.ccoovvevvvrieeinnennnennenn 627
Miraslava Kazlouskaya

Do the Artemis Accords Comply with International Space Law and Ensure the Free Exploration,
Use, and Scientific Investigation as Stipulated in Article I of the Outer Space Treaty?...........cccccevvvirininnnn 643
Declan Dundas, Nicholas Ross

Combining Air and Space or How to Start Regulating Space Navigation at the International Level?............. 644
Ruslan Konygin, Alexander Travnikov

Managing Sustainability in Space: Perspectives for Space Resources Utilization ...........c.cocveveverincninennne 649
Gabrielle Leterre

The New Brazilian National Program of Space Activities - PNAE (2022-2031): What to Expect.................. 650
lan Grosner, Suyan Cristina Malhadas, Thais Zandonad

The Jus Cogens Norms in the Regulation on the Environmental Space............ccccevirininiininiiiicienne e 659
J. Humberto Castro Villalobos

Legal Issues Related to the NPS Use and Accidents on the MOOmN ..........coiveiiiiiiiiiienccsceeeese e 660
Yuri Takaya

Human Heritage in Space: Untapped Potential ............cccoiiiiiiiiiiiiiiece e 661
Bailey Cunningham

Waste Studies’ Insight into Orbital Debris: A United Arab Emirates Case Study ........c.ccoovevvviinieiinnenneenn, 672

Alyssa Goessler

Could the Working Paper Lead to a Unified Legal Regime?: To Resolve Legal Challenges with
RESPECt 10 ACTOSPACE ODJECLS. ... vivivieiierrirerti sttt et sr sttt r ettt r e er et b e e e nneer e 722
Nayoung Youn

LATE BREAKING ABSTRACTS

NewSpace: The Star Wars Soldier of the FUTUIE?..........ccooiiiiiiiiin e 734
Katja Griinfeld



Cyber Warfare and Security of Space Assets: Unravelling the Challenges Concerning Attribution in
Light Of the VIasat AttaCK .........ooieiiiiiiieie e r e r e sreenreenreennas
Ishita Das

Author Index





