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6,200 MILES

Where does “space” begin?

* No official internationally-agreed definition

"~ JTHERMOSPHERE * 440 MILES

* Most nations use the Karman Line (100 km)
* Aircraft cannot fly beyond 100 km

* Below Is sovereign airspace

* Under annual discussion by UN Space Working Group

* 62 MILES

* Future prOposaISZ | "~ MESOSPHERE o 50MILES

* Orhiting Line: space begins at lowest perigee of orbiting satellite

STRATOSPHERE * 37 MILES

* Distance Rule: simple fixed upper-altitude boundary (e.g.
Exosphere)

* Status quo: Karman Line
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Space Applications s
Orbit types and uses

HEQ

* Civil MEQ

* Science & technology research; remote sensing; telecoms;
navigation, etc.

* Commercial

* Earth-based: business & financial operations; transport;
logistics, etc.

Orbits ara nobars ardd for dbustral ve purpases only.

* Space economy: space launch & recovery; space exploration

& resource development; space-based energy, ORBIT ALTITUDE® USES
manufacturing, agriculture & health sciences; human
habitation, etc. - Communlcations
Low Earth ©rbit (LES) Up to 2,000 km - ISR
* National security - Human Spaceflightt
* Command & control; intelligence, precision strike, movement Medlum Earth orblt (MED) Approx. 2,000 to 35,000 km - Communications

& maneuver; protection; sustainment; information, etc. - Position. Navigation. and Timing

P p) LEC altitudes at periges )
The Future” (nearest to Earth) Communications
Highly Elliptical orbit {HES) - ISR
L ] Approx. 40 000 km at apoges _ Missile W |
* Convergence of artificial intelligence, cyber, quantum (farthest from Earth) sslie Warning
COMPULING, 5/8G, ANA SPACE. .. e oo oo oo
- Communlcations
Geosynchromnous Earth Approx. 36,000 km .

orbit (GED)
- Misslle Warning
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Characterizing space

Crowded, Competitive, Contested

* Crowded
e State and non-state players

* Orbital debris
* Competitive
* Between states

* Among commercial actors

* Qver resources, spectrums, launch/orbital slots, territorial
rights, etc.

* Contested
* Space diplomacy
* Space economies
* Space technology, science, innovation

* Militarily - "new space arms race™?
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https://orbitaldebris.jsc.nasa.gov/quarterly-news/pdfs/odgnv27il.pdf




Space Governance

The Outer Space Treaty and instruments
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* The Outer Space Treaty
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* The Rescue Agreement

* The Moon Agreement

UNITED NATIONS
Committee an the Peaceful Uses of Outer Space

* The Liability Convention

E
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https://www.spacefoundation.org/space_brief/international-space-law/

* The Registration Convention

1910 1932 1957
Elye New Pork Times.

2023
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SOVIET FIRES EARTH SATELLITE INTO SPACE:
IT IS CIRCLING THE GLOBE AT 18,000 M. P. H.;

UNIED
INSTR

PROCES-VERBAUX DES SEANCES
ET ANNENES

1st comprehensive

COPUQS: 5 x key
survey/monograph

1st mention of 1st satellite launched to space

Space Treaty

need for on space law by USSR: “Space Age” 05T on Cold ~ treaties underpin
“space law” by . pace dawned -- in 1958, COPUQOS (OST) on Co international space law
substance” by V. War concerns
E. Laude formed

Mandl 5 (prohibit WMD)


https://ntrl.ntis.gov/NTRL/dashboard/searchResults/titleDetail/N8516697.xhtml
https://history.nasa.gov/sputnik.html
https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/outerspacetreaty.html
https://www.un-ilibrary.org/content/books/9789213630921#:~:text=The International Space Law: United,auspices of the United Nations.&text=May they continue to support,throughout the years to come.
https://www.unoosa.org/oosa/en/ourwork/copuos/history.html
https://www.unoosa.org/oosa/en/ourwork/copuos/index.html

"...In spite of decades spent trying to update the Outer Space
Treaty of 1967, efforts have largely failed.”

Mai'a K. Davis Cross, Director of the Center for International Affairs and World Cultures, Northeastern University.



"Space policy is more fragmented today than when “universal’
treaties were designed for all countries. It reflects more and

more geopolitical tensions, and this Is creating a different type
of diplomatic approach to traditional treaties and agreements.”

Giovanni Zanalda, Director of the Rethinking Diplomacy Program, Duke University.



https://sites.duke.edu/rethinkingdiplomacy/giovanni-zanalda-bio/
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The imperative to ac

A business perspective

| Towards cooperation
CHAPTER 5 | ’ |n Space

Cr'OW C in oFf and Shocks to Reflect Upon Although space
Competition

In Space,
L

represents yet another
realm in which
geopolitical and
commercial tensions
will play out, important
traditions of

Kessler Collapse Solar Disruption Property in Space cooper ation in this

5 _ | | 'f_'\ What if a cascading chain of What if a massive solar event What if violations of the Outer arena s h ou | d NOt be
el e o, { - collisions between near-Earth or geomagnetic storm disrupts Space Treaty—such as mineral
—‘F “ - . objects and space debris satelite-based sevices and resources being claimed in a Moon fo rg otten.
7/ O ,OOO f% ; . ¥ B! PN resuft in a saturated Low Earth functions, causing massive, "gold rush"—are camied out without Volun tary norms of
cstmatedumbar o sttt tpgnchi g Orbit that renders space cascading economic and societal  meaningful consequences? behavior

Sk o e 11 &% practically unusable for further consequences on Earth?® _
28 R 4 commercial development? progressing to more
m———— formal governance...
1 million The Global Risks Report 2022 76

estimated number of debris pieces 1 centimetre
and larger

REUTERS/ROSCOSMOS

8 World Economic Forum, The Global Risks Report 2022, pp.77.



OUR
COMMON
AGENDA

Report of
the Secretary-General

OUTER SPACE

As the density of objects in orbit increases,

50 does the likelihood of collisions, where each
collision will create further debris in a chain
reaction potentially rendering space unusable
for generations.
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Lower orbit (2,000 km)

“J
Cumulative number of

Quter space debris
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catastrophic collisions
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- European Space Agency, 2021.

=== Fxtrapolation
=== Mo further launches

GLOBAL PUBLIC GOODS AMD THE GLOBAL COMMONS

DELIVER AMND PROTECT

im

Protect the global

Identify and deliver global
public goods

Peaceful, secure and
sustainable use of outer
space

Outer space has
traditionally been
acknowledged as a global
common, beyond the
jurisdiction of any one
State. The potential for its
peaceful, secure and
sustainable use would
benefit all humanity today
and into the future.

- Governance and
regulatory regimes

- Binding and non-binding
norms

- Multi-stakeholder
dialogue on outer space

UN, Our Common Agenda,
2021, pp.ol.
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* UN Open Ended Committee on
Space Norms, Rules and Behaviors

* Artemis Accords
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ARTEMIS

* Bilateral/multilateral science, ARTEMIS ACCORDS

) |
Australia >l . Czech Italy Nigeria Rwanda B Ukraine |
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Mexico Romania The United States:
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° Advancing regiOn al Space _ Sk g leE Erioaton of bop S
diplomacy (e.g. Asia-Pacific
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* Enhancing military space
Interactions
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Concluding thoughts

* Space security: the ability to
access, operate and benefit from
space activities.

* All of us have something to lose
If current trends continue and
space security Is placed at
Increasing risk.

* “Failure is not an option.™

*Attributed to NASA Flight Director Gene Kranz, Apollo 13 Moon landing mission.

https://www.flickr.com/photos/spacex/with/26392773055/
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