The Outer Space Institute
www.outerspaceinstitute.ca
info@outerspaceinstitute.ca

H.E. Mr. Volkan Bozkir
President, United Nations General Assembly

2 September 2021
Dear Mr. Bozkir,

Re: Kinetic ASAT Test Ban Treaty

The undersigned urge the United Nations General Assembly to take up consideration of a kinetic
anti-satellite (ASAT) test ban treaty. The need for such a treaty is driven by very rapid growth in
the number of satellites in orbit.

International cooperation on maintaining safe access to Earth orbit dates to 1963 when the Treaty
Banning Nuclear Weapon Tests in the Atmosphere, in Outer Space and Under Water prohibited
the testing of nuclear weapons in space because of concerns about radiation, including the threat
posed to satellites.

The number of active and defunct satellites in orbit has grown from 3300 to over 7600 in the last
decade, with the potential addition of as many as 100,000 active satellites within the next ten
years. This rapid growth is raising concerns about collisions and the proliferation of space
debris, endangering all forms of space use, from crewed missions, to communications, to Earth
observations and environmental monitoring, to space-based astronomy. New practices are
needed for the safe and sustainable use of space.

A major step toward this end would be a kinetic ASAT test ban treaty. Kinetic ASAT weapons,
whether ground-based or space-based, employ high velocity physical strikes through the use of a
‘kill vehicle’ or shrapnel to destroy or disable objects in orbit. Due to the high impact energies
involved, debris from a kinetic ASAT test often ends up on highly eccentric orbits that cross
multiple satellite ‘orbital shells’ twice per revolution. If just one piece of debris from such a test
collides with a satellite and causes a major fragmentation event, this could lead to additional
events affecting all States, which could include further fragmentations, satellite failures, or
service disruptions.

A kinetic ASAT test ban treaty would prohibit the use of any high velocity physical strikes
during testing. ‘Fly by’ tests would still be permitted.

Even low-altitude kinetic ASAT tests that seek to minimize long-lived debris are problematic
because the high impact energies are still able to place some of the debris on eccentric orbits that
can extend more than 1000 km above the test altitude. The following figure demonstrates how a
low-altitude test would have the potential to affect a busy, near-future orbital environment that
includes at least four planned ‘mega-constellations’ from different countries: SpaceX’s Starlink
with 42,000 satellites and Amazon’s Kuiper with 3236 satellites, both from the United States;
OneWeb with 7000 satellites from the United Kingdom; and Guo Wang’s StarNet with 12,992
satellites from China.
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The figure depicts the orbital altitudes of these four mega-constellations as well as a real-world
example of debris produced by a kinetic ASAT test conducted at an altitude of 280 km —
the 2019 Indian ASAT test.
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Figure: Consequences of a low-altitude kinetic ASAT test in a mega-constellation environment. The grey
curves show the orbital paths of catalogued debris that resulted from the 2019 Indian ASAT test. Each
path represents a given debris piece’s orbit when first catalogued, many of which were only
characterized well after the event. The curves thus already show evolution due to atmospheric drag.
Fragments that re-entered the atmosphere too quickly to be characterized are not shown on this plot. For
illustration purposes, the orbital paths are shown in phase and follow a fragment’s altitude over one 360-
degree orbital revolution. Also shown are the nominal altitudes for Starlink (cyan), StarNet (blue),
Kuiper (purple), and OneWeb (green). Each line represents one of the orbital regions for the given
mega-constellation (an ‘orbital shell’). The approximate altitudes of the International Space Station and
China’s Tiangong space station are shown using the solid black circles and red triangles, respectively. It
is important to remember that the debris as depicted was created despite a good faith effort to avoid
creating space debris. It is also important to recognize that only trackable debris is depicted. A much
larger amount of un-trackable (i.e., smaller) debris is likely also present. Data: USSPACECOM and
FCC/ITU Filings.
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We note that a number of States have conducted debris-generating ASAT tests. The figure
shows the Indian test for two reasons: (1) it is a very recent test event; and (2) it involved a good
faith effort to avoid creating debris, including through the deliberate choice of a low altitude.

As the figure makes clear, debris from this 2019 test did cross the orbit of the International Space
Station and would have crossed the orbits of both the planned satellite mega-constellations and
China’s new Tiangong space station, creating multiple operational hazards. The development of
mega-constellations along with the expected growth of crewed space missions make debris-
generating ASAT tests significantly more perilous than before.

While the existing debris field is already a major operational concern for satellites, debris-
generating ASAT tests have contributed — and would contribute — to sudden and consequential
changes in the overall debris environment.

Efforts to negotiate constraints on kinetic ASAT weapons have been underway since 1979 when
the United States and the Soviet Union came to a preliminary agreement to ban the testing and
use of such weapons. Although that initiative lapsed, we see two reasons for making renewed
efforts today. First, as demonstrated above, a kinetic ASAT test ban treaty is needed now more
than ever before. Second, support for such a treaty is quickly building across the international
community.

In 2018, United Nations Secretary-General Antonio Guterres wrote: ‘The United Nations
remains uniquely placed to facilitate international cooperation and mutual restraint as the only
sustainable solution to ensuring peace and security in outer space.’

Two years later, in 2020, the United Nations General Assembly adopted its Resolution 75/36 on
‘Reducing space threats through norms, rules and principles of responsible behaviours’, which:

Encourages Member States to study existing and potential threats and security risks to
space systems, including those arising from actions, activities or systems in outer space
or on Earth, characterize actions and activities that could be considered responsible,
irresponsible or threatening and their potential impact on international security, and share
their ideas on the further development and implementation of norms, rules and principles
of responsible behaviours ...

This resolution also asks the Secretary-General to ‘seek the views of Member States’ and ‘submit
a substantive report’ to the General Assembly at its seventy-sixth session commencing in
September 2021. The report is now available (UN Doc. A/76/77) with the responses submitted
by States indicating strong support for restrictions on kinetic ASAT testing.

Russia has called for ‘a complete and comprehensive ban on space-based strike weapons as well
as on any land-, air-, or sea-based systems designed to destroy objects in outer space.” China
expressed a similar view.
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Australia, Canada, France, Germany, Italy, Japan, Luxembourg, the Netherlands, Norway,
Slovenia, the United Kingdom, and the European Union expressed the view that kinetic ASAT
tests should be avoided.

Ireland, New Zealand, and the United States identified kinetic ASAT tests as a category of
behaviour ‘that could be considered during further development and implementation of norms,

rules, and principles of responsible behaviors.’

Brazil, Mexico, Sweden, and Switzerland expressed support for multilateral negotiations leading
to legally-binding constraints on kinetic ASAT testing.

Most importantly, not a single State in its response submitted for this United Nations report has
stated that kinetic ASAT testing is an appropriate or internationally legal action.

Clearly, momentum in favour of multilateral constraints on kinetic ASAT testing is growing
among Member States of the United Nations. This is understandable given that the risks posed

to the international community by such tests are increasing quickly, as demonstrated above.

For these reasons, the undersigned urge the United Nations General Assembly to take up
consideration of a kinetic ASAT test ban treaty.

We would be grateful if you could distribute this letter to Member State delegations. We are
thankful for your attention and support.

Yours sincerely,

Michael Byers, Canada Research Chair in Global Politics and International Law, University of
British Columbia; Co-Director, Outer Space Institute

Aaron Boley, Canada Research Chair in Planetary Astronomy, University of British
Columbia; Co-Director, Outer Space Institute

Paul Meyer, former Canadian Ambassador for Disarmament and Adjunct Professor of
International Studies at Simon Fraser University

Marie-Lucy Stojak, Executive Director of Mosaic Creativity & Innovation Hub, HEC Montréal
William (Mac) Evans, former President, Canadian Space Agency

Laura Grego, Senior Scientist and Research Director, Global Security Program at the Union of
Concerned Scientists

David Kendall, former Chair, UN Committee on the Peaceful Uses of Outer Space; former
Director General of Space Science and Technology, Canadian Space Agency
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Louise Fréchette, former Deputy Secretary-General of the United Nations

Hans Corell, former Under-Secretary-General for Legal Affairs and the Legal Counsel of the
United Nations

Johann-Dietrich Worner, President of acatech - National Academy of Science and
Engineering, Germany; former Director General of the European Space Agency (ESA)

Gérard Brachet, former Chair of the UN Committee for the Peaceful Uses of Outer Space
(COPUOS); former Director General of Centre National d'Etudes Spatiales (CNES), the French

space agency

Sergio Camacho-Lara, former Director, United Nations Office for Outer Space Affairs;
Professor, Instituto Nacional de Astrofisica, Optica y Electronica, México

Kai-Uwe Schrogl, former Chair of the Legal Subcommittee of the United Nations Committee on
the Peaceful Uses of Outer Space; President, International Institute of Space Law

Kevin Rudd, former Prime Minister and former Foreign Minister of Australia
Lawrence Cannon, former Foreign Minister of Canada; former Ambassador to France

Lloyd Axworthy, former Foreign Minister of Canada; Chair, World Refugee and Migration
Council

Gareth Evans, former Foreign Minister of Australia; Chair, Asia Pacific Leadership Network on
Nuclear Non-Proliferation and Disarmament

John Manley, former Foreign Minister and former Deputy Prime Minister of Canada

Allan Rock, former Ambassador and Permanent Representative of Canada to the United
Nations; former Minister of Industry and Minister of Justice of Canada

Jean Jacques Blais, former Minister of National Defence of Canada; founding Chair of the
Lester B. Pearson Peacekeeping Centre

Brian J. Egan, former Legal Adviser to the U.S. Department of State

Kumi Naidoo, former Secretary General of Greenpeace International and Amnesty
International; Professor of Practice, Thunderbird School of Global Management, Arizona State
University; Global Ambassador, Africans Rising for Justice, Peace and Dignity; Visiting Fellow,
Oxford University
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Michel Mayor, Nobel Laureate, University of Geneva
John Polanyi, Nobel Laureate, University of Toronto
John Mather, Nobel Laureate, NASA Goddard Space Flight Center

Chris Hadfield, Astronaut, Canadian Space Agency (retired); former NASA Director of
Operations Russia; Chair, Open Lunar Foundation

Robert (Bob) Thirsk, Astronaut, Canadian Space Agency (retired)

Chiaki Mukai, Astronaut, Japan Aerospace Exploration Agency (retired); Vice-
President, Tokyo University of Science

Dafydd (Dave) R. Williams, Astronaut, Canadian Space Agency (retired); former Deputy
Director, Office of Spaceflight, NASA Headquarters

Sara Ellison, Professor of Astronomy, University of Victoria; former President, Canadian
Astronomical Society

Yun Zhao, Henry Cheng Professor in International Law & Head, Department of Law,
The University of Hong Kong

I.B.R. Supancana, Chair of the Atma Jaya Studies on Aviation, Outer Space and Cyber Laws,
Jakarta, Indonesia

Peter Martinez, Executive Director, Secure World Foundation; former Chair of the UN
Committee on the Peaceful Uses of Outer Space Working Group on the Long-Term
Sustainability of Outer Space Activities

Victoria Samson, Washington Office Director, Secure World Foundation

Matt Desch, CEO, Iridium Communications Inc.

Christian Sallaberger, President & CEO, Canadensys Aerospace; Chairman of the Board,
International Space University

Terry van Haren, former Australian Air and Space Attaché to the United States; President and
Director, LeoLabs Pty Ltd Australia

Martin Rees, UK Astronomer Royal; Member of House of Lords; Ex-President of Royal
Society



The Outer Space Institute
www.outerspaceinstitute.ca
info@outerspaceinstitute.ca

Oran R. Young, Professor Emeritus, Bren School of Environmental Science and Management,
University of California Santa Barbara

Tanja Masson-Zwaan, Assistant Professor and Deputy Director, International Institute of Air
and Space Law, Leiden University; President Emerita, International Institute of Space Law

Rajeswari Pillai Rajagopalan, Director, Center for Security, Strategy & Technology,
Observer Research Foundation, New Delhi

Othon Winter, Professor of Orbital Dynamics and Planetology, Sdo Paulo State University,
Brazil

Olavo de O. Bittencourt Neto, Professor of International Law, Catholic University of Santos,
Brazil

Cho Hong Je, Senior Research Fellow, Korea National Defense University
Luciano Vaz Ferreira, Professor of Law, Federal University of Rio Grande, Brazil

Jeremy Kinsman, former Ambassador of Canada to the European Union, Russia, Italy, and the
United Kingdom; Distinguished Fellow, Canadian International Council

Paul Heinbecker, former Ambassador of Canada and Permanent Representative to the United
Nations; former Ambassador to Germany

Christopher Westdal, former Ambassador of Canada to Burma, Bangladesh, South Africa,
Ukraine, the United Nations in Geneva, the Conference on Disarmament, Russia, Uzbekistan,

Armenia and Ireland

John Sloan, Former Ambassador of Canada to The Russian Federation, Armenia and
Uzbekistan

William E. Rees, Professor Emeritus and former Director, School of Community and Regional
Planning, University of British Columbia

Gordon A. H. Walker, Professor Emeritus, Astrophysics, University of British Columbia

Joanne Irene Gabrynowicz, Professor Emerita, University of Mississippi School of Law;
Editor-in-Chief Emerita, Journal of Space Law

Frans von der Dunk, Harvey & Susan Perlman Alumni and Othmer Professor of Space Law,
University of Nebraska-Lincoln, College of Law
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Olga Volynskaya, independent space law and policy expert, Corresponding Member of
Tsiolkovsky Russian Academy of Cosmonautics

Jessica West, Senior Researcher, Project Ploughshares Canada
Cesar Jaramillo, Executive Director, Project Ploughshares Canada
Douglas Roche, former Canadian Senator and former Ambassador for Disarmament

Moriba Jah, Associate Professor of Aerospace Engineering and Engineering Mechanics, The
University of Texas at Austin

Hugh Lewis, Professor of Astronautics, University of Southampton; Member, UK Space
Agency delegation to the Inter-Agency Space Debris Coordination Committee

Cassandra Steer, Senior Lecturer, Australian National University College of Law; Mission
Specialist, Institute for Space

Steven Freeland, Emeritus Professor, Western Sydney University; Professorial Fellow, Bond
University

Stephan Hobe, Chair for Public International Law, European Law, European and International
Economic Law and Director of the Institute of Air and Space Law, Cologne University

Brian Weeden, Director of Program Planning, Secure World Foundation

Ernie Regehr, co-founder of Project Ploughshares Canada; Senior Fellow on Defence and
Arctic Security with The Simons Foundation Canada

Ram S. Jakhu, Acting Director, Institute of Air and Space Law, McGill University

Alice Gorman, Associate Professor, Flinders University; Member, Advisory Council of the
Space Industry Association of Australia

David A. Koplow, Professor of Law, Georgetown University; former Special Counsel for Arms
Control, U.S. Department of Defense

Adam Bower, Senior Lecturer, School of International Relations, University of St Andrews

Manuel Becerra-Ramirez, Professor of International Law, National Autonomous University of
Mexico

Erin Pobjie, Senior Research Fellow, Max Planck Institute for Comparative Public Law and
International Law, Heidelberg, Germany



The Outer Space Institute
www.outerspaceinstitute.ca
info@outerspaceinstitute.ca

Gerhard Drolshagen, former staff of the European Space Agency; former member of the Inter-
Agency Space Debris Coordination Committee; former Chair of the Space Mission Planning
Advisory Group

Paul Hickson, Professor, Department of Physics and Astronomy, University of British
Columbia; former President, Canadian Astronomical Society

Claudio Bombardelli, Associate Professor, Space Dynamics Group, Technical University of
Madrid

Brett Gladman, Professor of Astronomy, University of British Columbia

Aaron J. Rosengren, Assistant Professor, Space Systems, University of California at San
Diego

M. V. Ramana, Simons Chair in Disarmament, Global and Human Security, University of
British Columbia

Peggy Mason, President of the Rideau Institute; former Ambassador of Canada for
Disarmament

Alessandro Morbidelli, Conseil National de la Recherche Scientifique; Lagrange
Laboratory, Observatoire de la Cote d'Azur, Nice, France

Diana Valencia, Associate Professor of Astronomy and Astrophysics, University of Toronto
Iver B. Neumann, Director, The Fridtjof Nansen Institute, Norway
Alla Pozdnakova, Professor, Law Faculty, University of Oslo, Norway

Justin St. P. Walsh, Associate Professor of Art History and Archaeology, Chapman University,
California; Co-PI, International Space State Archaeological Project

Duncan Blake, Lecturer in Space Policy and Law, University of New South Wales;
Founder of the Woomera Manual Project; former Chair, Inter-Departmental Working Group on
Space Law, Government of Australia

David Tan, Professor and Vice Dean (Academic Affairs), Faculty of Law, National University
of Singapore

Jean-Frédéric Morin, Professor & Canada Research Chair in International Political
Economy, Université Laval, Québec

Don Anton, Honorary Professor of Law, Australian National University

David Welch, University Research Chair and Professor of Political Science, University of
Waterloo, Ontario
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Richard H. Durisen, Professor Emeritus of Astronomy, Indiana University
Kent Peacock, Professor of Philosophy, University of Lethbridge, Alberta
Avis Lang, Writer and editor, New York City

Sanat Kaul, Chairman, International Foundation for Aviation Aerospace and Drones; former
Indian Permanent Representative to the Council of the International Civil Aviation
Organization

Tristan Guillot, Directeur de Recherche, Conseil National de la Recherche
Scientifique, Observatoire de la Cote d'Azur, Nice, France

Allen G. Sens, Professor of Teaching, Department of Political Science, University of British
Columbia

Rasmus Gjedsse Bertelsen, Professor and Barents Chair in Politics, UiT the Arctic University
of Norway

Emily Crawford, Associate Professor of International Law, University of Sydney, Australia

John M. Logsdon, Professor Emeritus and founder, Space Policy Institute, The George
Washington University

Fred Scharmen, Associate Professor, Morgan State University School of Architecture and
Planning, Maryland

Asif Siddiqi, Professor of History, Fordham University, New York

Thomas Homer-Dixon, Director, Cascade Institute, Royal Roads University; University
Research Chair, University of Waterloo, Ontario

Daniel Deudney, Department of Political Science, Johns Hopkins University

Scott Tremaine, Professor Emeritus, Institute for Advanced Study, Princeton

Tone Bleie, Professor, Public Policies and Planning, UiT the Arctic University of Norway
Christopher J. Newman, Professor of Space Law and Policy, Northumbria University, UK

Fraser MacDonald, Lecturer in Historical Geography, School of Geosciences, University of
Edinburgh

John H. Currie, Professor Emeritus, Faculty of Law, University of Ottawa; Member, Permanent
Court of Arbitration; Editor-in-Chief, Canadian Yearbook of International Law
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Surendra Parashar, former EX Director, Satellite Operations, Ground Infrastructure and
Applications, Canadian Space Agency

Satish Srivastava, former Operations Planning Manager, Satellite Operations, Canadian Space
Agency

Bjarni Mar Magnusson, Professor, Department of Law, Reykjavik University, Iceland

Ludovic van Waerbeke, Professor, Department of Physics and Astronomy, University of
British Columbia

Stefan Kirchner, Member of the bar in Frankfurt am Main, Germany

Bernhard Schmidt-Tedd, Space Law and Policy e.V. Cologne; Honorary Professor,
Leuphana University, Germany

James A. Green, Professor of Public International Law, University of the West of England,
Bristol

Margaret Moore, Professor of Political Studies, Queen’s University, Kingston, Ontario

Samantha Lawler, Assistant Professor of Astronomy, Campion College, University of Regina,
Saskatchewan

Franklyn Griffiths, Professor Emeritus, George Ignatieff Chair of Peace and Conflict Studies,
University of Toronto

Christopher D. Johnson, Space Law Advisor, Secure World Foundation; Adjunct Professor of
Law, Georgetown University

Andreas Osthagen, Senior Research Fellow, The Fridtjof Nansen Institute, Oslo, Norway
Timo Koivurova, Research Professor, Arctic Centre, University of Lapland, Finland

Armand de Mestral, Professor Emeritus, Jean Monnet Chair in the Law of International
Economic Integration, McGill University

Tara Ivanochko, Associate Professor of Teaching & Director, Environmental Science,
Department of Earth, Ocean and Atmospheric Sciences, University of British Columbia

Ian Hurd, Professor of Political Science, Northwestern University, Chicago

Daniel H. Joyner, Elton B. Stephens Professor of Law, University of Alabama School of Law
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Max Tegmark, Institute for Artificial Intelligence & Fundamental Interactions, Center for
Brains, Minds and Machines, Department of Physics, Massachusetts Institute of Technology

Roger S. Clark, Board of Governors Professor Emeritus, Rutgers Law School, New Jersey

Claus Kref, Director of the Institute of International Peace and Security Law, University of
Cologne

Michael Schmitt, Professor of International Law, University of Reading; G. Norman Lieber
Distinguished Scholar at the Lieber Institute of the United States Military Academy

David P. Fidler, Senior Fellow, Council on Foreign Relations; James Louis Calamaras Professor
Emeritus, Indiana University Maurer School of Law

Ben Saul, Challis Chair of International Law, The University of Sydney, Australia

Ken Booth, Fellow of the British Academy; Distinguished Research Professor, Aberystwyth
University, UK

Nicholas Wheeler, Professor of International Relations, University of Birmingham, UK

Denise Garcia, Associate Professor of Political Science and International Affairs, Northeastern
University; Member of the International Panel for the Regulation of Autonomous Weapons,
Toda Peace Institute (Tokyo) and the Institute for Economics and Peace (Sydney); Vice-chair of

the International Committee for Robot Arms Control

Michael Davis, Adjunct Professor, University of South Australia; Chair, The Andy Thomas
Space Foundation

Kristen Boon, Professor of Law, Seton Hall University, New Jersey

Thomas Schildknecht, Director of Swiss Optical Ground Station and Geodynamics Observatory
Zimmerwald; Vice-Director of Astronomical Institute of the University of Bern, Switzerland

Sergio Marchisio, Chair, European Centre for Space Law

Walter Dorn, Professor of Defence Studies, Royal Military College; Chair, Department of
Security and International Affairs, Canadian Forces College

Ricardo Arredondo, Professor of International Law, University of Buenos Aires, Argentina

Melrose Brown, Senior Lecturer, University of New South Wales; Space Domain Awareness
Lead, UNSW Canberra Space
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Anthony Aguirre, Department of Physics, University of California at Santa Cruz;
Co-founder, Future of Life Institute

Gilles Doucet, President, Spectrum Space Security Inc.

Valerie Oosterveld, Professor, Faculty of Law & Institute for Earth and Space Exploration,
Western University, London, Ontario

Jessy Kate Schingler, Director, Policy and Governance & Founder and Member of the Board,
Open Lunar Foundation

Simon Dalby, Professor, Balsillie School of International Affairs & Wilfrid Laurier University,
Waterloo, Ontario

Matthew H. Hersch, Associate Professor of the History of Science, Harvard University
Bleddyn Bowen, Lecturer in International Relations, University of Leicester, UK

Lesley Jane Smith, Professor of International Economic Law, Leuphana University, Germany
Aurélie Trur, PhD, Independent Space Policy Analyst

Stacey Henderson, Lecturer, Adelaide Law School, The University of Adelaide, Australia

Alexander Ladeyshchikov, Advocate of the Moscow Chamber of Advocates; Solicitor, England
and Wales; Certified Information Privacy Professional, Europe

Daniel Porras, Director of Strategic Partnerships and Communications, Secure World
Foundation

Karen Hallberg, Researcher and Professor of Physics at the Bariloche Atomic Center and
Balseiro Institute, Argentina; Council Member of the Pugwash Conferences for Science and
World Affairs

Richard Price, Professor of International Relations, University of British Columbia

Jack Wright Nelson, Research Associate, Faculty of Law, National University of Singapore

Ghislaine Richard, former Permanent Representative of Canada to the International Civil
Aviation Organization (ICAO)

Martin Dominik, Co-Director, St Andrews Centre for Exoplanet Science, University of St
Andrews
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Gregor Sharp, Senior Research Associate, Angus Reid Institute

Ewan Wright, Junior Fellow, Outer Space Institute; PhD Student, Interdisciplinary Studies,
University of British Columbia; former Research Intern, European Space Policy Institute

Andrew Simon-Butler, Junior Fellow, Outer Space Institute; PhD Student, Interdisciplinary
Studies, University of British Columbia; Research Staff, Melbourne Law School, University of

Melbourne

Deborah Ajayi, Junior Fellow, Outer Space Institute; MA Student in Political Science,
University of British Columbia

Sarah Thiele, Junior Fellow, Outer Space Institute; Physics and Astronomy Student, University
of British Columbia

Justin Yau, Junior Fellow, Outer Space Institute; MA Student in Political Science, University of
British Columbia

Logan Fladeland, Junior Fellow, Outer Space Institute; MSc Student in Physics and Astronomy,
University of British Columbia

Cameron Byers, Junior Fellow, Outer Space Institute; Engineering Student, University of
Victoria

Andrew Falle, Research Coordinator and Junior Fellow, Outer Space Institute



