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A large piece of space debris, possibl\ weighing several tonnes, is currentl\ on an uncontrolled reentr\

phase (that¶s space speak for ³out of control´), and parts of it are expected to crash down to Earth over

the next few weeks.

If that isn¶t worr\ing enough, it is impossible to predict exactl\ where the pieces that don¶t burn up in

the atmosphere might land. Given the object¶s orbit, the possible landing points are an\where in a

band of latitudes ³a little farther north than New York, Madrid and Beijing and as far south as

southern Chile and Wellington, New Zealand´.
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The debris is part of the Long March 5B rocket that recentl\ successfull\ launched China¶s first

module for its proposed space station. The incident comes roughl\ a \ear after another similar

Chinese rocket fell to Earth, landing in the Atlantic Ocean but not before it reportedl\ left a trail of

debris in the African nation of Cote D'Ivoire.

At the time, experts noted this was one of the largest pieces of human-made debris ever to fall to

Earth. We cannot sa\ with certaint\ what fate awaits this latest piece of space junk.

LiWWeU fUom Vpace

Australia alread\ holds the record in the categor\ of ³who can be hit b\ the biggest piece of space

junk´. In 1979, the 77-tonne US space station Sk\Lab disintegrated over Western Australia, peppering

the area around the southern coastal town of Esperance with fragments.

At the time, the event was met with with excitement and a sense of lightheartedness, and man\ pieces

were collected b\ space enthusiasts. Esperance shire council flippantl\ issued NASA with a fine for 

littering, and a US radio station later raised enough mone\ to pa\ the debt.

Although there have been no recorded deaths or serious injuries from people being hit b\ space

debris, that¶s no reason to think it¶s not dangerous. Just one \ear before Sk\Lab¶s demise, a Soviet
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remote sensing (sp\) satellite, Cosmos 954, plummeted into a barren region of Canada¶s Northwest

Territories, spreading radioactive debris over several hundred square kilometres.

With the Cold War at its height, the sensitivit\ of the nuclear technolog\ on board Cosmos 954 led to

an unfortunate dela\ in locating and cleaning up the wreckage, because of the distrust between the

Soviet Union and the Canadian/US recover\ effort.

The clean-up operation took months but located onl\ a portion of the debris. Canada billed the Soviet

Union more than C$6 million, having spent millions more, but was ultimatel\ paid onl\ C$3 million.

Read more: Trash or treasure? A lot of space debris is junk, but some is precious 
heritage

Since the late 1970s, pieces of space debris have fallen to Earth regularl\ and are viewed with

increasing concern. Of course, more than 70% of Earth is covered b\ oceans, and onl\ a minuscule

fraction of the remaining 30% is covered b\ \our house. But for an\one falling foul of the extremel\

long odds, the consequences would be trul\ disastrous.

It was just a quirk of fate that Cosmos 954 did not land on Toronto or Quebec Cit\, where the

radioactive fallout would have necessitated a large-scale evacuation. In 2007, pieces of debris from a

Russian satellite narrowl\ missed a Chilean passenger plane fl\ing between Santiago and Auckland.

As we send more objects into space, the chances of a calamitous crash-landing will onl\ increase.

Read more: TZo satellites just aYoided a head-on smash. HoZ close did the\ come to 
disaster?

Who pa\V Wo clean Xp Whe meVV, an\Za\?

International law sets out a compensation regime that would appl\ in man\ circumstances of damage

on Earth, as well as when satellites collide in space. The 1972 Liabilit\ Convention, a UN treat\,

imposes liabilit\ on ³launching states´ for damage caused b\ their space objects, which includes an

absolute liabilit\ regime when the\ crash to Earth as debris.

In the case of the Long March 5B, this would impose potential liabilit\ on China. The treat\ has onl\

been invoked once before (for the Cosmos 954 incident) and therefore ma\ not be regarded as a

powerful disincentive. However, it is likel\ to come into pla\ in the future in a more crowded space

environment, and with more uncontrolled reentries. Of course, this legal framework applies onl\ after

the damage occurs.

Read more: It's not hoZ big \our laser is, it's hoZ \ou use it: space laZ is an 
important part of the fight against space debris

Other international guidelines regarding debris mitigation and long-term sustainabilit\ of space 

activities set out voluntar\ standards intended to limit the probabilit\ of collisions in space, and

minimise the breakup of satellites either during or after their missions.

Some satellites can be moved into a grave\ard orbit at the end of their operational life. While this

works well for certain specific orbits at a relativel\ high altitude, it is impractical and ha]ardous to

start moving the vast majorit\ of satellites around between orbital planes. Most of the millions of

pieces of space junk are destined either to orbit in an uncontrollable manner for man\ \ears or, if the\

are in low Earth orbit, to graduall\ descend towards the Earth, hopefull\ burning up in the

atmosphere before contact with terra firma.

A globall\ coordinated space traffic management s\stem will be vital to avoid collisions that would

result in loss of control of satellites, leaving them to tumble helplessl\ in orbit or fall back to Earth.

Comprehensivel\ tracking ever\ satellite¶s movement and functionalit\ is even harder than it sounds,

because it would inevitabl\ require countries to be willing to share information the\ often currentl\



regard as confidential matters of national securit\.

But, ultimatel\, global cooperation is essential if we are to avoid an unsustainable future for our space

activities. In the meantime, don¶t forget to ga]e upwards ever\ now and then ² \ou might spot some

of the most spectacular litter on the planet.
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Space is getting crowded. More than 100 million tiny pieces of debris are spinning in Earth orbit,

along with tens of thousands of bigger chunks and around 3,300 functioning satellites.

Large satellite constellations such as Starlink are becoming more common, infuriating astronomers

and baffling casual skywatchers. In the coming decade, we may see many more satellites launched

than in all of history up to now.

Collisions between objects in orbit are getting harder to avoid. Several technologies for getting space

debris out of harm¶s way have been proposed, most recently the plan from Australian company

Electro Optic Systems (EOS) to use a pair of ground-based lasers to track debris and “nudge´ it away

from potential collisions or even out of orbit altogether.

Tools like this will be in high demand in coming years. But alongside new technology, we also need to

work out the best ways to regulate activity in space and decide who is responsible for what.
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AcWiYe debUiV UePRYaO

EOS¶s laser system is just one of a host of “active debris removal´ (ADR) technologies proposed over

the past decade. Others involve sails, tentacles, nets, claws, harpoons, magnets and foam.

Outside Australia, Japan-based company Astroscale is currently testing its ELSA system for capturing

debris with magnets. The British RemoveDEBRIS project has been experimenting with nets and 

harpoons. The European Space Agency (ESA) is engaged in various debris-related missions including

the ClearSpace-1 “space claw´, designed to grapple a piece of debris and drag it down to a lower orbit

where the claw and its captured prey will end their lives in a fiery embrace.

CORVe caOOV aUe becRPiQg PRUe cRPPRQ

Space debris poses a very real threat, and interest in ADR technologies is growing rapidly. The ESA 

estimates there are currently 128 million pieces of debris smaller than 1cm, about 900,000 pieces of

debris 1–10cm in length, and around 34,000 pieces larger than 10cm in Earth orbit.

Given the high speed of objects in space, any collision – with debris or a “live´ satellite – could create

thousands more pieces of debris. These could create more collisions and more debris, potentially

triggering an exponential increase in debris called the “Kessler effect´. Eventually we could see a

“debris belt´ around Earth, making space less accessible.

Read more: Two satellites just avoided a head-on smash. How close did they come to 
disaster?

In recent times, we have seen several “near collisions´ in space. In late January 2020, we all watched

helplessly as two much larger “dead´ satellites – IRAS and GGSE-4 – passed within metres of each

other. NASA often moves the International Space Station when it calculates a higher-than-normal risk

of collision with debris.

MRUe VaWeOOiWeV, PRUe UiVN

The problem of space debris is becoming more urgent as more large constellations of small satellites

are launched. In 2019, the ESA sent one of its Earth-observing satellites on a small detour to avoid a

high possibility of a collision with one of SpaceX¶s Starlink satellites.

In just the past few days, satellites from One Web and Starlink came perilously close to a collision. If

the well-publicised plans of just a few large corporations come to fruition, the number of objects

launched into space over the coming years will dwarf by a factor of Xp Wo Wen Wimes the total number

launched over the six decades since the first human-made object (Sputnik 1) was sent into orbit in

1957.
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SSace OaZ caQ heOS

Any feasible technology to alleviate the problem of space debris should be thoroughly explored. At the

same time, actively removing debris raises political and legal problems.

Space is an area beyond national jurisdiction. Like the high seas, space is governed through

international law. The 1967 Outer Space Treaty and the four other international treaties that followed

set out a framework and key principles to guide responsible behaviour.

While the engineers might envisage nets and harpoons, international law is bad news for aspiring

space “pirates´. Any space object or part of a space object, functional or not, remains under the

jurisdiction of a “State of registry´.

Under international law, to capture, deflect or interfere with a piece of debris would constitute a

“national activity in outer space´ – meaning the countries that authorised or agreed to the ADR

manoeuvre have an international legal responsibility, even if the action is carried out by a private

company. In addition, if something goes wrong (as we know, space is hard), a liability regime applies

to the “launching States´ under the applicable Treaty, which would include those countries involved in

the launch of the ADR vehicle.

The UXOeV Rf Whe URad

Beyond the legal technicalities, debris removal raises complex policy, geopolitical, economic, and

social challenges. Whose responsibility is it to remove debris? Who should pay? What rights do non-

spacefaring nations have in discussions? Which debris should be preserved as heritage?

And if a State develops the capability to remove or deflect space debris, how can we be sure they won¶t

use it to remove or deflect another country¶s “live´ satellites?

Read more: Saving space junk, our cultural heritage in orbit

Experts are working to recognise and determine the appropriate regulatory “rules of the road´. The

United Nations Committee on the Peaceful Uses of Outer Space (COPUOS) deals with space

governance, and it has had “legal mechanisms relating to space debris mitigation and remediation

measures´ on its agenda for years. There are already some widely-accepted and practical guidelines

for debris mitigation and long-term sustainability of space activities, but each proposed solution

brings with it other questions.

In the end, any debris remediation activity will require a negotiated agreement between each of the

relevant parties to ensure these legal and other questions are addressed. Eventually, we might see a
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standardised process emerge, in coordination with an international system of space traffic

management.

The future of humanity is inextricably tied to our ability to ensure a viable long-term future for space

activities. Developing new debris removal methods, and the legal frameworks to make them usable,

are important steps towards finding ways to co-exist with our planet and promote the ongoing safety,

security and sustainability of space.
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:KDW GR F\EHUVSDFH DQG RXWHU VSDFH KDYH LQ FRPPRQ? AV ZH PDNH FOHDU LQ D QHZ UHSRUW WR WKH

DHSDUWPHQW RI DHIHQFH, ERWK DUH QHZ IURQWLHUV IRU QDWLRQDO VHFXULW\ WKDW EOXU WUDGLWLRQDO LGHDV DERXW

ERUGHUV, VRYHUHLJQW\ DQG GHIHQFH VWUDWHJ\.
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TKHVH ³DUHDV´ DUH LPSRUWDQW HOHPHQWV RI AXVWUDOLD¶V FULWLFDO LQIUDVWUXFWXUH DQG DUH YLWDO WR RXU DELOLW\

WR GHIHQG RXU QDWLRQ DQG NHHS LW VHFXUH. TKH\ DOVR KDYH D ³GXDO XVH´ FKDUDFWHU: ERWK DUHDV (DQG RIWHQ

HYHQ LQGLYLGXDO SLHFHV RI HTXLSPHQW) DUH XVHG IRU ERWK PLOLWDU\ DQG FLYLOLDQ SXUSRVHV.

WhaW LV VRYeUeLgQW\ aQd Zh\ LV LW LPSRUWaQW?

SRYHUHLJQW\ LV D OHJDO DQG SROLWLFDO FRQFHSW. IW JHQHUDOO\ UHIHUV WR WKH DXWKRULW\ RI D FRXQWU\ (QDWLRQ

VWDWH) WR H[HUFLVH FRQWURO RYHU PDWWHUV ZLWKLQ LWV MXULVGLFWLRQ ± LQFOXGLQJ E\ SDVVLQJ ODZV DQG

HQIRUFLQJ WKHP.

HLVWRULFDOO\, WKLV MXULVGLFWLRQ ZDV EDVHG SULPDULO\ RQ JHRJUDSK\. HRZHYHU, F\EHUVSDFH DQG RXWHU VSDFH

DUH QRW OLPLWHG E\ ERUGHUV LQ WKH VDPH ZD\ DV WHUULWRULDO VSDFHV.

SRYHUHLJQW\ DOVR LQFOXGHV WKH SRZHU WR JLYH XS FHUWDLQ VRYHUHLJQ ULJKWV, VXFK DV ZKHQ FRXQWULHV DJUHH

WR OLPLW WKHLU RZQ DFWLRQV VR DV WR FRRSHUDWH LQWHUQDWLRQDOO\ RQ KXPDQ ULJKWV DQG QDWLRQDO VHFXULW\.

Read PRUe: SWaU OaZV: ZhaW haSSeQV Lf \RX cRPPLW a cULPe LQ VSace?

C\EHUVSDFH DQG RXWHU VSDFH HQKDQFH RXU GHIHQFH DQG QDWLRQDO VHFXULW\ FDSDELOLWLHV, EXW RXU LQFUHDVLQJ

GHSHQGHQFH RQ FRQWLQXRXV DFFHVV WR ERWK DOVR PDNHV XV YXOQHUDEOH. TKHVH GRPDLQV FDQ EH D VRXUFH RI

XQLW\ DQG YLVLRQ IRU KXPDQLW\, EXW WKH\ FDQ DOVR EH D VRXUFH RI WHQVLRQ DQG GLVFRUG ± DQG FRXOG HDVLO\

EH PLVXVHG LQ WKH FRQGXFW RI ZDU.

C\beUVSace

TKH ZRUOG¶V GHSHQGHQFH RQ WKH LQWHUQHW KDV RXWSDFHG HIIRUWV DW HIIHFWLYH F\EHU VHFXULW\. FRU HYHU\

³VROXWLRQ´, DQRWKHU WKUHDW DULVHV. TKLV FDQ FUHDWH VHULRXV YXOQHUDELOLWLHV IRU GHIHQFH DQG QDWLRQDO

VHFXULW\.

TKHUH LV D JHQHUDO XQGHUVWDQGLQJ WKDW LQWHUQDWLRQDO ODZ DSSOLHV WR F\EHU DFWLYLWLHV. HRZHYHU, WKH

GHWDLOV RI SUHFLVHO\ hoZ DUH QRW DJUHHG. TKH GHEDWH JHQHUDOO\ FRQFHUQV ZKDW PLOLWDU\ F\EHU DFWLYLWLHV

DUH ³DFFHSWDEOH´ RU ³SHDFHIXO´, DQG ZKLFK DUH SURKLELWHG RU PLJKW EH FRQVLGHUHG DFWV RI ZDU.

FRU H[DPSOH, GXULQJ SHDFHWLPH, LQWHUQDWLRQDO ODZ LV ODUJHO\ VLOHQW RQ HVSLRQDJH. NDWLRQ VWDWHV FDQ

JHQHUDOO\ HQJDJH LQ F\EHU HVSLRQDJH ZLWKRXW FOHDUO\ YLRODWLQJ WKHLU OHJDO REOLJDWLRQV WR RWKHU FRXQWULHV.

HRZHYHU, LW FDQ EH KDUG WR WHOO WKH GLIIHUHQFH EHWZHHQ D VLPSOH HVSLRQDJH F\EHU RSHUDWLRQ (ZKLFK

PLJKW EH SHUPLWWHG) DQG RQH FDUULHG RXW WR SUHSDUH IRU D PRUH GLVUXSWLYH RSHUDWLRQ (ZKLFK PLJKW

FRXQW DV DQ ³DWWDFN´). BRWK LQYROYH XQDXWKRULVHG DFFHVV WR FRPSXWHU V\VWHPV DQG QHWZRUNV ZLWKLQ

DQRWKHU QDWLRQ VWDWH, EXW ZRUNLQJ RXW ZKR LV UHVSRQVLEOH IRU VXFK LQWUXVLRQV DQG WKHLU LQWHQWLRQV FDQ

EH DQ LPSUHFLVH DUW.

DLIIHUHQW FRXQWULHV KDYH VXJJHVWHG YDULRXV DSSURDFKHV WR WKH SUREOHP. FUDQFH DQG IUDQ VD\ DQ\

XQDXWKRULVHG SHQHWUDWLRQ RI WKHLU F\EHU V\VWHPV ³DXWRPDWLFDOO\´ FRQVWLWXWHV D YLRODWLRQ RI VRYHUHLJQW\,

LUUHVSHFWLYH RI WKH UHDVRQ.
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OWKHUV, VXFK DV WKH UQLWHG KLQJGRP DQG NHZ =HDODQG, VD\ D F\EHU RSHUDWLRQ PXVW EH VXIILFLHQWO\

GLVUXSWLYH RU GHVWUXFWLYH WR FRXQW DV D YLRODWLRQ RI VRYHUHLJQW\ SULQFLSOHV. TKHVH PLJKW VHHP OLNH OHJDO

QLFHWLHV, EXW WKH\ PDWWHU ± WKH\ FDQ GHWHUPLQH KRZ WKH LPSDFWHG FRXQWU\ PLJKW UHWDOLDWH.

OXWeU VSace

OXWHU VSDFH LV QR OHVV FKDOOHQJLQJ. TKH ³PLOLWDULVDWLRQ´ DQG SRVVLEOH ³ZHDSRQLVDWLRQ´ RI VSDFH

UHSUHVHQW D VLJQLILFDQW GHIHQFH DQG QDWLRQDO VHFXULW\ FKDOOHQJH IRU DOO FRXQWULHV.

OXWHU VSDFH, OLNH WKH KLJK VHDV, LV RIWHQ VHHQ DV D JOREDO FRPPRQV: LW EHORQJV WR HYHU\RQH DQG LV

JRYHUQHG E\ LQWHUQDWLRQDO ODZ. A NH\ WHQHW RI LQWHUQDWLRQDO VSDFH ODZ LV WKDW VSDFH PD\ QRW EH

DSSURSULDWHG, ZKLFK ZRXOG SUHYHQW SODQV VXFK DV FRORQLVLQJ WKH MRRQ RU MDUV.

TKH 1967 OXWHU SSDFH TUHDW\, UDWLILHG E\ DOPRVW HYHU\ VSDFHIDULQJ FRXQWU\, SURYLGHV WKDW WKH MRRQ

DQG RWKHU FHOHVWLDO ERGLHV DUH WR EH XVHG ³H[FOXVLYHO\ IRU SHDFHIXO SXUSRVHV´. IW DOVR IRUELGV WKH

SODFHPHQW RI ZHDSRQV RI PDVV GHVWUXFWLRQ LQ RXWHU VSDFH DQG WKH PLOLWDULVDWLRQ RI FHOHVWLDO ERGLHV.

TKH WUHDW\ DOVR LPSRVHV LQWHUQDWLRQDO UHVSRQVLELOLWLHV DQG OLDELOLWLHV RQ WKH FRXQWULHV WKHPVHOYHV ±

HYHQ IRU WUDQVJUHVVLRQV FDUULHG RXW E\ D SULYDWH HQWLW\. EYHU\WKLQJ UHYROYHV DURXQG WKH LPSHUDWLYH WR

SURPRWH UHVSRQVLEOH EHKDYLRXU LQ VSDFH DQG PLQLPLVH WKH SRVVLELOLW\ RI FRQIOLFW.

Read PRUe: GLaQW OeaS fRU cRUSRUaWLRQV? The TUXPS adPLQLVWUaWLRQ ZaQWV WR PLQe 
UeVRXUceV LQ VSace, bXW LV LW OegaO?

IQLWLDOO\, WKHUH ZHUH GLIIHUHQW YLHZV DV WR ZKHWKHU WKH SHDFHIXO XVH RI VSDFH PHDQW WKDW RQO\ ³QRQ-

PLOLWDU\´ UDWKHU WKDQ ³QRQ-DJJUHVVLYH´ DFWLYLWLHV ZHUH SHUPLVVLEOH. HRZHYHU, WKH UHDOLW\ LV WKDW RXWHU

VSDFH KDV EHHQ DQG FRQWLQXHV WR EH XVHG IRU WHUUHVWULDO PLOLWDU\ DFWLYLWLHV.

TKH 1991 GXOI :DU LV RIWHQ UHIHUUHG WR DV WKH ILUVW ³VSDFH ZDU´. TKH XVH RI VDWHOOLWH WHFKQRORJ\

XQGHQLDEO\ UHSUHVHQWV DQ LQWHJUDO SDUW RI PRGHUQ PLOLWDU\ VWUDWHJ\ DQG DUPHG FRQIOLFW IRU AXVWUDOLD

DQG PDQ\ RWKHU FRXQWULHV.

TKH VLWXDWLRQ LV PDGH PRUH FRPSOH[ E\ WKH LQFUHDVLQJ LQWHUHVW LQ SRVVLEOH IXWXUH PLQLQJ LQ VSDFH DQG

WKH SRWHQWLDO ULVH RI VSDFH WRXULVP. TKHUH LV DOVR QR FOHDU LQWHUQDWLRQDO DJUHHPHQW DERXW ZKHUH WR

GUDZ WKH OLQH EHWZHHQ VRYHUHLJQ DLUVSDFH DQG RXWHU VSDFH, RU DERXW ZKDW (DQG ZKRVH) FULPLQDO ODZ 

DSSOLHV LQ VSDFH.

SSace VRYeUeLgQW\

AW SUHVHQW, VRPH 70-80 FRXQWULHV KDYH VRPH GHJUHH RI VRYHUHLJQ VSDFH FDSDELOLW\, LQFOXGLQJ DQ DELOLW\

WR LQGHSHQGHQWO\ ODXQFK RU RSHUDWH WKHLU RZQ VDWHOOLWHV.

OQ WKH RWKHU KDQG, WKLV PHDQV QHDUO\ WZR-WKLUGV RI WKH ZRUOG¶V FRXQWULHV GR QRW KDYH DQ\ QDWLRQDO

VSDFH FDSDELOLW\. TKH\ DUH FRPSOHWHO\ GHSHQGHQW RQ RWKHUV IRU DFFHVV WR VSDFH LQIUDVWUXFWXUH DQG WR

VSDFH LWVHOI. TKHLU DELOLW\ WR HQMR\ WKH EHQHILWV RI VSDFH WHFKQRORJ\ IRU GHYHORSPHQW DQG ZHOO-EHLQJ

UHOLHV RQ VWUDWHJLF DQG JHRSROLWLFDO QHWZRUNV DQG XQGHUVWDQGLQJV.

EYHQ AXVWUDOLD, ZKLFK LV D VRSKLVWLFDWHG VSDFH SDUWLFLSDQW, FXUUHQWO\ KDV UHODWLYHO\ OLPLWHG VRYHUHLJQ

FDSDELOLW\ IRU VSDFH ODXQFKHV, EDUWK REVHUYDWLRQ, GPS DQG RWKHU FULWLFDO VSDFH DFWLYLWLHV.

HRZHYHU, LW LV QRW HFRQRPLFDOO\ IHDVLEOH IRU AXVWUDOLD WR EH ZKROO\ LQGHSHQGHQW LQ HYHU\ DVSHFW RI

VSDFH. FRU WKLV UHDVRQ, AXVWUDOLD¶V WZLQ SROLF\ RI HQVXULQJ DFFHVV WR VSDFH WKURXJK VWUDWHJLF DOOLDQFHV

ZLWK VHOHFWHG VSDFHIDULQJ QDWLRQV, ZKLOH DOVR GHYHORSLQJ IXUWKHU VRYHUHLJQ VSDFH FDSDELOLW\ LQ VSHFLILF

DUHDV, LV HVVHQWLDO WR AXVWUDOLD¶V GHIHQFH DQG QDWLRQDO VHFXULW\ LQWHUHVWV.

LRRNLQg fRUZaUd

AGGUHVVLQJ WKH LQWHUVHFWLRQ EHWZHHQ F\EHUVSDFH DQG RXWHU VSDFH LV YLWDO IRU AXVWUDOLD¶V GHIHQFH DQG

QDWLRQDO VHFXULW\ SROLFLHV. BRWK FLYLOLDQ DQG PLOLWDU\ DFWRUV SDUWLFLSDWH LQ WKHVH GRPDLQV, DQG WKH UDQJH

RI SRVVLEOH DFWLYLWLHV LV UDSLGO\ GHYHORSLQJ.



:H ZLOO QHHG WR XQGHUVWDQG WKH LQFUHDVLQJO\ FORVH LQWHUVHFWLRQ EHWZHHQ F\EHUVSDFH DQG RXWHU VSDFH

WHFKQRORJLHV WR EH LQ WKH EHVW SRVVLEOH SRVLWLRQ WR GHYHORS HIIHFWLYH DQG LQWHJUDWHG GHIHQFH DQG

QDWLRQDO VHFXULW\ VWUDWHJLHV WR PHHW WKH FKDOOHQJHV RI WKH 21VW FHQWXU\.

YRXU headLQg heUe
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It¶s been a momentous month for space-faring billionaires. On Jul\ 11, British entrepreneur Sir

Richard Branson¶s Unit\ ³rocket-plane´ flew him and five fellow passengers about 85 kilometres

above Earth. And this week, Ama]on founder Jeff Be]os¶ New Shepard capsule reached an altitude of 

106km, carr\ing Be]os, his brother, and the oldest and \oungest people ever to reach such a height.

Passengers on both flights e[perienced several minutes of weightlessness and took in breathtaking

views of our beautiful and fragile Earth.

Both flights created an avalanche of media coverage and brand recognition for Branson¶s Virgin

Galactic and Be]os¶s Blue Origin. There is renewed anticipation of a lucrative commercial space

tourism industr\ that could eventuall\ see thousands of pa\ing passengers journe\ into space (or not

quite into space, depending on \our preferred level of pedantr\).

This \ear marks 60 \ears since Soviet cosmonaut Yuri Gagarin became the first human in space. Since

then, almost 600 trained astronauts have gone into outer space, but ver\ few people have become

space tourists.

The first, US engineer Dennis Tito, paid a reported US$20 million to spend si[ da\s orbiting Earth in

the Russian section of the International Space Station in April 2001, after three months¶ training at
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Russia¶s Star Cit\ comple[. He was followed b\ a handful of other ver\ wealth\ ³orbital tourists´, most

recentl\ Cirque de Soleil founder Gu\ Lalibertp in 2009, whose ticket reportedl\ cost US$35 million.

Unlike their predecessors, Branson¶s and Be]os¶ flights were suborbital ± the\ didn¶t reach the velocit\

needed to orbit Earth. Be]os¶s entire flight lasted just over 10 minutes. Suborbital flights are much

less technicall\ comple[, and in theor\ cheaper (although one seat on the New Shepard flight was 

auctioned for US$28 million).

While the\ might quibble over billionaire bragging rights, there¶s no den\ing that suborbital ³space´

flights have the potential to be less e\e-wateringl\ e[pensive than going into orbital outer space and

be\ond.

But before \ou sign up ± assuming \ou¶re luck\ enough to afford it ± here are a few things to consider.

WheUe dReV VSace VWaUW, an\Za\?

Despite assertions to the contrar\, there is no legal definition of ³outer space´, and thus no official

boundar\ where airspace ends and outer space begins. In the past, the International Aeronautical

Federation has looked to the von Karman line, but this does not coincide with the boundar\ of an\ of

the atmosphere¶s scientificall\ defined la\ers, and the UN Committee on the Peaceful Uses of Outer 

Space, which deals with such issues, has not \et resolved the question.

Convenientl\ for Branson, 80km has been proposed b\ some e[perts as an appropriate boundar\.

Outer space is undeniabl\ influenced b\ Earthl\ geopolitics. Essentiall\, the larger space-faring

countries see no need to legall\ define a boundar\ that would clearl\ demarcate the upper limits of

their sovereignt\.

Will \RX be an µaVWURnaXW¶?

The 1967 UN Outer Space Treat\ designates astronauts as ³envo\s of (hu)mankind in outer space´.

Certainl\, that seemed to be the case as the world watched the historic Apollo 11 Moon landing and

pra\ed for a safe return of the stricken Apollo 13 capsule. However, the 1968 UN Rescue Agreement

refers to ³personnel of a spacecraft´, which ma\ impl\ not ever\one on board should be considered a

full\ fledged astronaut.

Of course, these legal niceties won¶t deter space tourism companies from awarding ³astronaut wings´

to their passengers.

@V\�L_WLJ[�H�S\_\YPV\Z�PU[LYPVY�^OLU�`V\�WH`�[OPZ�T\JO��4PJOHLS�*YHM[�)S\L�6YPNPU�(7



WhaW laZV aSSl\ Zhen WhingV gR ZURng?

The 1986 Challenger and 2003 Columbia shuttle disasters are stark reminders of the dangers of space

travel. Human space travel has alwa\s involved determining acceptable levels of risk for trained

astronauts. But commercial space tourism is different to state-sponsored space programs, and will

need the highest possible safet\ standards.

Commercial space travel will also require a s\stem of responsibilit\ and liabilit\, for cases in which a

space tourist suffers injur\, loss or damage.

Space tourists (or their families) can¶t claim for compensation under the 1972 UN Liabilit\ 

Convention which, in terms of space, applies onl\ to collisions between space objects such as satellites

and space debris. While there ma\ be scope to take legal action under national laws, it is likel\ space

tourists will be asked to sign carefull\ worded waivers of liabilit\.

Read more: Want to become a space tourist? You finall\ can ² if \ou have $250,000 
and a Zill to sign \our life aZa\

The same is probabl\ true of international air law, which applies to ³aircraft´ ² a designation space

tourism operators will understandabl\ be keen to avoid.

Ultimatel\, we ma\ need to develop a s\stem of ³aerospace law´ to govern these suborbital flights as

well as ³transorbital´ transport such as the keenl\ envisaged flights that might one da\ take

passengers from S\dne\ to London in just a few hours.

WhaW acWiYiWieV VhRXld be allRZed in VSace?

The advent of space tourism will give rise to some interesting ethical questions. Should there be

advertising billboards in space? What about casinos, or brothels? On what legal basis should these

things be restricted?

How does tourism fit with the underl\ing philosoph\ of space law: that the e[ploration and use of

outer space ³shall be carried out for the benefit and in the interests of all countries´?

Will VSace WRXUiVm haUm Whe enYiURnmenW?

Space tourism will inevitabl\ put pressure on Earth¶s environment ± there are claims that space

vehicles ma\ one da\ become the world¶s biggest source of carbon dio[ide emissions. We will need to

manage space traffic carefull\ to avoid disastrous collisions and steer clear of space debris.

Read more: It's not hoZ big \our laser is, it's hoZ \ou use it: space laZ is an 
important part of the fight against space debris
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If tourists go to the Moon, the\ ma\ cause pollution or damage the heritage of earlier e[ploration,

such as Neil Armstrong¶s footprints.

Will WRXUiVm ZRUkeUV haYe WR liYe in VSace?

If space tourism does become trul\ widespread, it will need infrastructure and perhaps even staff.

People ma\ end up living permanentl\ in space settlements, perhaps having children who will be born

as ³space citi]ens´. What legal rights would someone have if the\ were born at a Moon base? Would

the\ be subject to terrestrial laws, or some version of current international legal rules for outer space?

These are obviousl\ questions for the future. But given the e[citement generated b\ the brief journe\s

of a couple of wealth\ entrepreneurs, we should start contemplating them now. Outer space is the new

frontier, but it is not ² and must not ² be a lawless one.
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Abstract
The development of space-related technology since the dawn of the ‘space age’ in 1957 has given rise 
to many new and exciting possibilities. Humankind is now seeking to embark on a broad range 
of space activities and the utilization of this technology forms an integral element of the global 
society, such that the world is dependent upon constant and unimpeded ‘access’ to space. Yet, the 
existing international legal and governance framework, largely developed in a very different era of 
space activities (1960s–1980s), is now under strain to provide the necessary certainty, standards and 
protections to appropriately address specific uses of space that have emerged due to recently evolv-
ing space technologies. This gives rise to a number of significant challenges for the ongoing global 
governance of the use and exploration of outer space and, in particular, humankind’s interaction 
with, and dependency on space-related technology. Important questions arise as to how to address 
these challenges in a way that will enable humankind to continue to use space for peaceful purposes 
and to garner significant benefits through such use for the benefit of the global society. This article 
highlights some of the major challenges that arise and outlines important factors that must be con-
sidered in developing appropriate legal, regulatory and policy frameworks for future space activities, 
so as best to serve the interests of current and future generations.

The complexity and ubiquity of space

On 4 October 1957, a Soviet space object, 
Sputnik I, was launched and subse-

quently orbited the earth over 1,400 times 
during the following three-month period. 
This milestone heralded the dawn of the 
space age, the space race (initially between 
the Soviet Union and the United States), 
and the legal regulation of the exploration 
and use of outer space.1
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Since then, some fundamental interna-
tional legal principles have developed that 
significantly improve the standard of living 
for all humanity through, for example, the 
facilitation of public services such as satel-
lite telecommunications, global position-
ing systems, remote sensing technology for 
weather forecasting and disaster manage-
ment, and television broadcast from satel-
lites, coupled with many additional uses of 
space that are, and will be possible through 
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the advent of the miniaturization of satel-
lites.2

Furthermore, the scientific and explora-
tory nature of many space activities further 
enhances our knowledge of the universe 
in which we live, as well as the origins of 
the Earth and of humankind. We are now 
also looking at the prospect of establishing 
human settlements in space and further uti-
lising and exploiting the natural resources 
of space that might ultimately be accessible 
to us.

Space is vital in terms of the world econ-
omy, strategic thinking, terrestrial military 
strategy, geopolitics, human rights, com-
mercial enterprise, technological innovation 
and, frankly, the future of humankind. The 
impact of our use of space and the increasing 
range of space activities mean that law does 
and should have an important role to play in 
ensuring that such activities are carried out 
in an appropriate manner, with appropriate 
outcomes and benefits and for appropri-
ate purposes. Moreover, the avoidance of a 

“tragedy of the commons” scenario3 is cru-
cial if humankind is to garner the maximum 
benefit from what space can offer.

Clearly, therefore, the prospects for the 
future use of outer space offer both tre-
mendous opportunities and challenges for 
humankind, and law at both the interna-
tional and national levels will continue to 
play a crucial part in this regard. It is in this 
context that this article sets out to briefly 
outline some of the various challenges ahead 
for legal regulation in this sphere.

2 See Freeland (2019).

3 See Hardin (1968). For a discussion of the implica-
tions of the tragedy of the commons to the use of outer 
space, see Freeland (2017a).

Legal challenges posed by the 
development of space technology

Given the rapid advance of technology in 
so many spheres and the clear reality that, 
in many respects, the world is becoming 

“smaller” and increasingly “international-
ized,” there is an imperative to explore the 
fundamental design elements of supra-
national legal governance for issues of 
global concern — for example, the impacts 
of climate change, world poverty, the global 
commons and international criminal jus-
tice4 — whilst also retaining a grounded 
view of their significant practical contem-
porary relevance.

Since the exploration and use of outer 
space is so impactful on this ongoing evolu-
tion, leading as it does to so many changes 
in the way that individuals, communities, 
cities, nations and the world operate and 
exist, this is equally the case when it comes 
to the regulatory and policy frameworks for 
space activities. The sheer pace of change 
and the broadening of potential activities 
in outer space dictates that we need to con-
tinually monitor the scope and content of 
this framework, whilst at the same time rec-
ognising that, at least from a strictly legal 
regulatory perspective, it will not (ever) be 
possible for the law to keep up with these 
changes.

This is highlighted, for example, by the 
interaction between space technology and 
another area of great relevance to future 
global/international regulation: that of 
cyber law and cyber security. It is important 
to recognize that the important issues that 
arise from the continuing development of 

4 For an example of the interplay between the use of 
space technology and the promotion of international 
criminal justice, see Freeland & Jakhu (2018).
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cyber technology are increasingly relevant 
for the regulation of outer space, given the 
increasing rush towards a “digitization” of 
space activities. Just as there have been 
past lessons for space law in considering 
the legal regime established for air space, 
so it is important for the future develop-
ment of space law to understand the com-
plexities — from a jurisdictional, technical, 
commercial, societal, cultural and security-
related perspective — that arise with respect 
to the use and regulation of cyber space.

There are clear parallels between the two 
regimes of outer space and cyber space, not 
only in considerations impacting on the 
law-making side, but also due to the seem-
ingly endless development of technology 
that results in the activities of these two 
realms becoming ever more interdependent. 
In many respects, they act together in the 
one ecosystem, each reliant on the other for 
their respective efficient functioning, devel-
opment and ongoing operational viability, 
not to mention the important associated 
national security considerations.

Indeed, it is increasingly necessary to 
design space infrastructure with a clear ref-
erence to the cyber-related elements associ-
ated with the implementation, utilization 
and application of that infrastructure. In 
this regard, it is somewhat curious that, in 
quite of number of countries, Governments 
have devoted considerable resources towards 
the establishment of systems designed to 
protect the cyber capability and operations 
of that country, but have not perhaps been 
as cognizant to devise similar protective 
systems for their space assets.

Instead, a different mantra — one 
involving the call for defensive space weap-
ons — seems to have been accepted as the 
most appropriate (and in some cases, only) 

way in which to protect important space 
infrastructure. A closer consideration of 
the interplay between cyber capability and 
space operations is an equally (and perhaps 
more compelling) strategy to work out 
appropriate national security measures to 
minimize the possibility that space assets 
might be compromised by the actions of 
other States.

Bearing in mind the rapid development of 
space-related technology, and the legal chal-
lenges that this represents, it is pertinent to 
reflect on the fact that, in 2017, we celebrated 
the 50th anniversary5 of the first — and most 
significant — of the United Nations space 
treaties, which is usually referred to as the 
Outer Space Treaty.6 During that celebra-
tory year, this author was invited to give 
a number of keynote speeches at various 
events to commemorate that important 
event. In the course of preparing for those 
speeches, this author had cause to look at 
an important collection of essays entitled 
Outlook on Space Law over the Next 30 Years, 
which was published on the occasion of the 
30th anniversary of the Outer Space Treaty 
in 1997.7

It is interesting but perhaps not sur-
prising that, barely two-thirds of the way 
through the second 30-year period following 
the finalization of the treaty, virtually all of 
the “possible”/“maybe”/“perhaps” innova-
tions in space canvassed in that book are 
already a reality or near reality, with some of 

5 The year 2017 was, of course, also another signifi-
cant anniversary year — the 60th anniversary of the 
Sputnik 1 mission.

6 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) 610 UNTS 205. 

7 Crowther (1997).
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them now part of mainstream space activi-
ties.

Another interesting observation is 
that — again not surprisingly — that book 
centres around the Outer Space Treaty 
and the traditional actors involved in space 
activities. Whilst, of course, both the treaty 
and the existing space participants will con-
tinue to be very significant in the future 
regulation of space, it is incumbent on us 
all to take a “holistic” view of how space 
inter-relates with every aspect of life and 
what this means in terms of constructing 
the most appropriate legal and regulatory 
frameworks going forward.

Indeed, the dream of space, and the desire 
of humankind to engage with space in more 
and more ways, has driven the development 
of space-related technology far more quickly, 
and in ways that would not have seemed 
imaginable even a few years ago. And, as 
typifies much about the development of 
legal rules in a sphere driven by technologi-
cal innovation, space law has not, as noted 
above, kept pace with the multitude of space 
activities about which we can now marvel, 
and therefore there might increasingly arise 
various concerns and uncertainties as to how 
best address the vast complexities that spe-
cific uses of space may give rise to.

Nor, in this author’s opinion, should law 
purport to keep pace with this technological 
change with respect to space, given that the 
developments are so rapid and fluid. Today’s 
technology is often quite quickly rendered 
obsolete (or at least insufficient) in tomor-
row’s world. To assert, therefore, that the 
legal framework is completely up-to-date in 
every way is therefore misleading and may 
even lead to complacency. Conversely, to 
attempt to provide for every conceivable 
future development might amount to seek-

ing to regulate for the “unknown,” which 
brings with it another set of inherent risks.8

Rather, the most appropriate methodol-
ogy for addressing these changes is to under-
stand the direction that they are taking and 
to introduce frameworks with a sufficient 
degree of flexibility, so as to allow the 
broader principles to remain applicable to 
new activities even if the express regulatory 
provisions for specific “new” space activities 
are not always comprehensively articulated.

This indeed mirrors the “success” to date 
of the fundamental principles of space 
law expressed in the Outer Space Treaty. 
These remain highly relevant and foun-
dational — perhaps even more so than 
ever — these five decades later notwith-
standing that we are now in a very differ-
ent space “world.” In this author’s opinion, 
those who express the view that the fun-
damental principles of international space 
law are somehow outmoded or irrelevant 
are, in reality, frustrated that they are an 

“inconvenient” restriction to certain military 
uses of outer space that violate the essence 
of the way we are to operate in space. Such 
views are misguided and demonstrate a lack 
of understanding of the complex history and 
geopolitical environment underpinning the 
development of international space law, as 
well as the object and purpose of the United 
Nations space treaties.

The evolution of space activities since the 
days of Sputnik 1 — and the associated laws 
and guidelines that regulate those activi-
ties — has seen a transformation from an 
era where, initially, only two States domi-
nated the scene, to one where there are a 
growing number of space-faring States 

8 See Freeland (2017b).



93

Journal & Proceedings of the Royal Society of New South Wales
Freeland — The limits of law: challenges to the global governance of space activities

(currently estimated to be around 60–70).9 
This, coupled with the exponential growth of 
commercial opportunities, has historically 
seen primarily large and well-funded com-
panies invest heavily in space technology, 
with a view to reaping significant economic 
returns.

The beginning of the 1990s saw the 
commercialization of space really start to 
expand rapidly. By 1998, the spend on com-
mercial space had caught up to Governmen-
tal space expenditure and, whilst both have 
grown rapidly since then, the commercial 
sector now significantly exceeds the non-
commercial space sector in terms of invest-
ment. In overall terms, it has been estimated 
that the total value of the global commercial 
space “industry” in 2018 was approximately 
US$385 billion (representing an annualized 
growth rate of 7% since 2005), and that this 
figure is anticipated to grow exponentially 
to somewhere between US$1–3 trillion by 
2040.10 Whatever the correct upper amount, 
it is clear that the commercialization of 
outer space is a powerful factor and a major 
growth area, rising at a much faster rate 
than the overall global economy.

The enticement of such significant 
growth, together with the development of 
technology that enables and facilitates new 
and potentially lucrative opportunities in 
space, appear to be an attractive proposition 
not only for the established space-related 
companies, but also for a new breed of space 

9 Of course, viewed from another perspective, this 
also means that approximately two-thirds of the 
world’s countries do not have any indigenous space 
capability whatsoever, placing them at an increasing 
comparative disadvantage over time and rendering 
them entirely dependent on others for access to space 
infrastructure. Obviously, this gives rise to sovereignty 
and national security concerns for those States. 

10 See Higginbotham (2018).

entrepreneurs and smaller (and perhaps 
nimbler) space entities.

Much has been written about this trend 
towards the commercialization and privati-
zation of space, and the increasingly impor-
tant role that non-governmental actors play, 
not only to serve the needs and demands 
of civil and commercial end users, but also 
those of States and even military customers. 
These trends will, if anything, continue at 
an increasing scale given the trend towards 
the “democratization” of space as new actors 
emerge due to developing technology. This 
will, undoubtedly, present considerable 
additional challenges to the overarching 
‘global commons’ legal characterization of 
space, and the principle of freedom of use 
of space,11 that stem from the fundamental 
roots of space law.12

Innovations such as nano/small satellite 
technology and human aerospace flight will, 
ultimately, bring “space to more people” in 
a tangible way: through direct participation 
and entrepreneurship. This is very impor-
tant since, perhaps not surprisingly, those 
involved in the space regulatory “industry” 
have not “sold” the idea of space, and its 
significance to the general public, very effec-
tively at all in the past.

As an example, just a few short years ago, 
this author picked up a copy of the Wall 

11 Article I of the Outer Space Treaty provides in 
part as follows: “ … Outer space, including the Moon 
and other celestial bodies, shall be free for exploration 
and use by all States without discrimination of any 
kind, on a basis of equality and in accordance with 
international law, and there shall be free access to 
all areas of celestial bodies. There shall be freedom 
of scientific investigation in outer space, including 
the Moon and other celestial bodies, and States shall 
facilitate and encourage international cooperation in 
such investigation.”

12 See Freeland (2017c).
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Street Journal whilst in Canada and was sur-
prised and initially delighted to see that the 
front page had an article about space law. 
He was quickly brought down to Earth, so 
to speak, by the headline — “If a Martian 
Wrecks Your Rocket Ship, Who is Liable?”13 
Is this really what people think about the 
scope and importance of space law? Despite 
everything that space-related technology 
can and does do to raise the standard of 
living for the entirety of global humanity, is 
this the best that can be said about the laws 
that make this possible?

It seems quite extraordinary in this day 
and age that one great challenge for space 
law has often been is to get people to 
actually take it seriously. Those of us who 
have discussed with our respective Gov-
ernments the need to establish rational, 
practical and appropriate legal and regula-
tory frameworks for the development of a 
viable space industry at the national level 
have in the past sometimes been met with 
counter-arguments stemming from inertia 
and conservatism, financial concerns, dif-
fering priorities and, unfortunately, a lack 
of understanding.

This situation has now changed some-
what — although not universally — and the 
truth of the matter is that space is, of course, 
very real and not something to be derided or 
ignored, but rather a vital element for the 
very future of our life here on Earth (and 
perhaps beyond). No country can afford to 
fall behind its friends and neighbours in 
relation to important aspects of its space 
development.

As noted, space impacts on every country 
and must be embraced in the most appro-
priate way for each nation, irrespective of 

13 Hope (2015).

its economic, political or industrial cir-
cumstances. In short, no longer is space a 

“luxury” just for the space “haves:” it is now 
an imperative for all countries and repre-
sents an essential part of their vital infra-
structure. Appropriate “rules of the road” 
are therefore necessary and the challenge is 
to ensure that these provide the best possi-
ble way forward in the circumstances of an 
ever-changing technological environment.

How to address the major  
legal challenges

In view of this evolving situation, each 
country is, or should be, asking the same 
questions: what does the development of 
space technology mean for us? How can we 
maximise our ability to take advantage of 
the use of space for our continuous develop-
ment? Do existing national laws or policies 
unduly inhibit or restrict the development 
of a viable and self-sustaining domestic 
space “industry,” or can they be categorized 
as “enabling”? What regulatory framework 
is most appropriate for us in terms of our 
risk profile, capability, needs, culture, eco-
nomic circumstances, national security situ-
ation and strategic alliances? How can this 
framework be constructed in a way that is 
adequately “future proofed” (if indeed this 
is at all possible)?

The answers for each country will be dif-
ferent, but there is no mistaking the need 
to address the implications of our ongoing 
development of space-related technology. 
They pose great opportunities but their 
management and regulation — both at the 
international but, even more significantly, 
the national levels — raise difficult ques-
tions for all decision makers and for the 
creation of legal frameworks.
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As such, we are standing at the dawn 
of a new era in space activities, which will 
require very considerable thought as to 
exactly how to adapt, and adopt, appropri-
ate legal frameworks that are able to strike 
the most appropriate balance between 
sometimes competing interests. There is an 
urgent need to comprehensively assess these 
challenges and to develop and design the 
structure and content of these frameworks.

In order to be relevant, innovative and 
sufficiently “forward-thinking” to properly 
advance the field of space law, the devel-
opment of these frameworks to meet the 
challenges of the 21st century must incor-
porate a comprehensive approach, break-
ing down the “silo” mentality that has tra-
ditionally characterized not only existing 
legal research, but also the current space 

“law-making” and regulatory processes.
In essence, the challenge — indeed the 

imperative — is to develop legal and regu-
latory frameworks to properly address the 
demands and inevitability of technological 
innovation and an increasingly globalized 
and connected world, not the other way 
around.

This represents an enticing opportunity 
for space lawyers to play an even greater role 
in the context of the so-called “NewSpace” 
phenomenon, by engaging more actively 
with new participants in space and therefore 
advocating for appropriately balanced ena-
bling laws and legislation to allow for the 
most progressive path forward. It is not the 
time for detached and overly academic law-
making, rather the future space law regimes 
must be closely integrated with and aligned 
to the sheer breadth of influence and impact 
that space technology does and will assume.

There are other examples of legal chal-
lenges ahead for space law. In order to sys-

tematically approach these challenges, we 
must first understand the issues that they 
give rise to: only then are we in a position to 
construct, through a cooperative and multi-
disciplinary approach, the laws and stand-
ards that will allow humankind to maximise 
the benefits to be garnered from the explo-
ration and use of outer space. The position is 
so fast-moving and fluid, given the speed at 
which innovation and technology develop, 
that it is neither possible nor appropriate 
to any longer attempt to rely exclusively on 
the traditional principles — as important as 
they will remain — that are to be found in 
the United Nations space treaties.

Nor can we then rely on a simple “copy/
paste” transposition of terrestrial interna-
tional law principles to somehow fill the 
gaps in the extra-terrestrial regulation of 
activities that are clearly beyond the con-
templation of the original drafters of the 
United Nations space treaties. This author 
has listened with interest to commentators 
who latch on to article III of the Outer Space 
Treaty14 — which provides that activities in 
outer space shall be carried on in accord-
ance with international law — and who 
then make a quantum leap to their “eureka” 
moment, to postulate that laws that were 
developed on Earth for terrestrial activities 
can somehow magically fit into the unique 
environment that is outer space. This is a 
seductive conclusion, but, in this author’s 
opinion, far too simplistic to adequately 

14 Article III of the Outer Space Treaty provides as 
follows: “States Parties to the Treaty shall carry on 
activities in the exploration and use of outer space, 
including the moon and other celestial bodies, in 
accordance with international law, including the 
Charter of the United Nations, in the interest of main-
taining international peace and security and promot-
ing international co-operation and understanding.”
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meet the realities. Square pegs do not seam-
lessly fit into round holes.

With respect to perhaps two of the most 
pressing challenges for space law — the 
long-term sustainability of space, and the 
potential militarization/weaponization of 
space — the existing terrestrial environ-
mental principles on the one hand,15 and 
the laws of armed conflict on the other,16 
whilst relevant, are certainly not adequate or 
necessarily appropriate in various respects 
to meet the complexities that these issues 
present. Both of these pressing questions 
require specifically crafted legal rules that, 
even if they do draw on terrestrial law for 
some inspiration or comparison, are spe-
cifically designed to meet the peculiarities 
that stem from our legal characterization of 
outer space, as well as the complex non-legal 
factors that impact and shape the broad 
range of space activities.

The attempts to deal with these chal-
lenges thus far have largely been explora-
tory, generalized, and on a non-binding and 
voluntary basis. Whilst much has been made 
of the importance of “soft law” instruments17 
in shaping the face of the space regulatory 
regime, this author has reservations as to 
whether such an approach serves us well in 
the longer term, particularly in relation to 
such important issues in the context of our 
future uses of outer space and, indeed, in 
many respects, for the future survival of the 
human race.18

Notwithstanding the legal “value” that 
some such instruments may have, at their 

15 See, for example, Boyle (2013); Bohlmann & Free-
land (2013); Freeland & Lawler (2011). 

16 See, for example, Freeland & Gruttner (2020).

17 Marboe (2012).

18 Freeland (2011).

core they are merely guidelines or recom-
mendations that do not necessarily have the 
force of law, unless they are to be regarded as 
reflecting rules of customary international 
law, itself a very difficult assertion to sub-
stantiate in the absence of, say, a finding 
to that effect by the International Court 
of Justice.19

Given our increasing reliance on such 
non-binding measures in a whole range of 
space-related matters, do we run the risk 
that they will work only until they don’t? 
Shouldn’t they always be regarded only as 
interim measures, until traditional inter-
national law principles can be agreed and 
applied? And, indeed, is this approach fea-
sible given the multitude of concerns asso-
ciated with the continued development of 
space-related weapons technology, and the 
environmental (and other) risks that they 
pose?

Ideally, binding treaty norms should be 
negotiated, to be adhered to in good faith by 
all relevant States. Of course, in the absence 
of a change of approach between, in par-
ticular, the major space powers, treaty rules 
are unlikely to come to fruition in respect 
of these issues in the short and perhaps 
medium term. Instead, so-called non-bind-
ing Transparency and Confidence Building 
Measures (TCBMs) are articulated as the 
way forward and are expressed to be step-
ping-stones towards a more formally bind-
ing agreement. The risk is, of course, that 

19 See a whole range of decisions at the International 
Court of Justice on the issue of how to establish the 
existence of a rule of customary international law, 
beginning with the North Sea Continental Shelf Cases 
(Federal Republic of Germany v. Denmark and Fed-
eral Republic of Germany v. The Netherlands) (Judg-
ment) [1969] ICJ Rep 3. See also Jakhu, Freeland & 
Chen (2018). 
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these binding arrangements never actually 
eventuate.

This recourse to TCBMs may well rep-
resent a realistic assessment with respect 
to the difficulties in achieving a significant 
degree of mutual cooperation and the requi-
site degree of political (good)will to resolve 
any impasse in a more comprehensive way 
but, in this author’s opinion, in the end, 
binding norms that also fashion and regu-
late responsible behaviour by those engaged 
in space activities will be crucial.

This represents a major challenge ahead 
for all who understand the role of law in 
facilitating the peaceful and sustainable uses 
of outer space in the future. But it is a goal 
towards which we must all strive: the fact 
that we do not have such a comprehensive 
treaty regime in relation to military uses of 
outer space as yet does not mean it cannot 
happen. In the meantime, academia, indus-
try and other experts are engaged in research 
that seek to articulate, at least in the view 
of those involved, what they perceive to be 
the lex lata rules relating to the military uses 
of outer space.20 These are useful exercises 
although they can never, of course, represent 
a binding document to which States must 
comply for fear of be subject to sanctions 
under the principles of general international 
law.

Other significant legal challenges
Apart from the two major challenges to 
space law in the future that have been 
referred to above, there are a number of 

20 See, for example, the work undertaken in the 3-year 
project entitled Manual on International Law Appli-
cable to Military Uses of Outer Space (MILAMOS), a 
research project led by McGill University in Canada, 
and involving experts from 22 countries of the world: 
available at https://www.mcgill.ca/milamos/https://www.mcgill.ca/milamos/ (accessed 
30 March 2020).

other significant issues that will require 
careful consideration as to their ongoing 
regulation. This section poses some ques-
tions that arise in respect of each of these, 
each of which will be relevant for future 
lawmakers and policy designers.

This article has already made reference to 
the increasing use of small, nano and micro 
satellites. This technology may represent 
an important precursor to the establish-
ment of indigenous and independent space 
programs in States that previously could 
not have contemplated undertaking such 
activities. By eliminating some significant 
barriers to entry, small satellite technology 
may facilitate capacity building, broader 
collaborative opportunities, and educa-
tion/training programs, as well as bridging 
(some) technology gaps for hitherto non-
space faring States. It will also open up even 
more diverse commercial opportunities for 
a much broader range of potential service 
providers.

It is perhaps appropriate to liken the 
potential of small satellites for space activ-
ities to the way that mobile phones have 
revolutionized terrestrial communications 
activities. We simply do not know where 
this technology might ultimately lead and 
what it will allow us to do. However, we can 
confidently expect that it will open the door 
to an even more expansive array of com-
mercial opportunities.

This inevitably represents some signifi-
cant challenges to space law. For example, 
what is the impact of this technology for 
the space “market”? What forms of legal and 
regulatory frameworks are necessary to bal-
ance the interests of a particular State with 
the demands of entrepreneurs? How will 
existing space actors react to the potentially 
new range of participants that this technol-

https://www.mcgill.ca/milamos/
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ogy will allow for? Should the governing 
legal regime encourage or discourage this 
evolution towards a multitude of space 
actors? What role does/should law have 
in facilitating the commercial possibilities 
offered by low-cost satellites? How do we 
deal with the prospect of so-called “mega-
constellations” of small satellites, whose 
(planned) number will quite quickly dwarf 
the number of space objects launched in 
the six decades from the time of Sputnik 1?21

As noted earlier, there has developed an 
important cross-fertilization of activities 
in outer space with those in cyber space. In 
this regard, it is no surprise that many of 
the major digital platform companies have 
now expressed significant interest, and 
invested large sums of money, towards an 
incorporation/expansion of their existing 
operations with additional space activities. 
This is sometimes referred to as the “GAFTA 
phenomenon” (Google, Amazon, Facebook, 
Twitter, Apple).

How should the recent interest shown 
by major digital platform operators be 
regulated in the space sector? Will there 
be a major convergence between digital 
content and the space industry? How can/
should law react to, and properly regulate 
this rush towards the digitization of com-
mercial space?

Another challenge that arises is the devel-
opment of aerospace technology and the 
legal regulation of human aerospace and 
space flight. Much discussion is required 
about the future legal regulation of these 
activities and, equally importantly, about 

21 In this regard, one of the major private entities 
engaged in proposals to launch many hundreds of 
small satellites has recently announced significant 
funding problems that will, at least in the short-
medium term, most likely curb its activities some-
what; see Amos (2020).

who would take responsibility — and 
how — for the governance structures and 
legal principles that will be needed.22 In this 
regard, one will need to examine the scope 
and legal/regulatory implications of, for 
example, proposals to (re)define the areas 
of air space and outer space into distinct 
zones corresponding to differing uses of 
space-related and high-altitude technology 
(drones, balloons, other high-altitude plat-
forms, air travel, aerospace flights, subor-
bital flights, orbital flights, space stations, 
permanent human settlements etc)?

In the area of geo-politics, strategic space, 
and transparency and confidence build-
ing measures (TCBMs), must we really be 
required to think of space in terms of that 
now well-worn mantra — that it is “con-
tested, congested and competitive” — or 
is there another theme(s) towards which 
future space law should be directed?23 How 
can the regulatory framework minimise/
mitigate the threat of conflict involving 
the space ambitions of States? How can 
we ensure that all ‘voices’ relating to space 
are heard, not just those that loudly advo-
cate for its designation as a “war fighting 
domain”? In this author’s opinion, such calls 
are dangerously self-fulfilling and largely 
self-defeating: all States, particularly the 
major space-faring ones, will suffer if activi-
ties in space are undertaken in such an irre-
sponsible manner as to cross certain “red 
lines” of accepted behaviour.24

And, of course, no overview of the chal-
lenges facing space law would be complete 
without a consideration of the potential for 
the commercial exploitation of the natural 

22 See Freeland (2010).

23 See Freeland (2018a).

24 See Freeland (2018b).
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resources of outer space. As is well known, 
the United States Congress passed the Space 
Resource Exploration and Utilization Act 
of 2015. Shortly afterwards, Luxembourg 
enacted its own national legislative frame-
work25 that encourages and promotes space 
resource exploitation and utilization. It 
seems apparent that other States, such as 
the UAE,26 may also follow on this path.

These national law developments have 
highlighted some thorny legal issues but 
have also brought to the forefront intense 
geopolitical disagreement at the United 
Nations discussion level.27 Even putting 
those aside, how will technology ultimately 
enable this commercial exploitation to take 
place? Is there a potential legal/regulatory 
model that will adequately support these 
activities, particularly in light of the uncer-
tainties that some express with respect to 
the interpretation of the relevant principles 
of the treaty regime?28

25 See https://spaceresources.public.lu/en.htmlhttps://spaceresources.public.lu/en.html 
(accessed 30 March 2020). 

26 See UAE Space Law Details Announced to Facili-
tate Space Sector Development, https://spacewatch.https://spacewatch.
global/2020/02/uae-space-law-details-announced-global/2020/02/uae-space-law-details-announced-
to-facilitate-space-sector-development/to-facilitate-space-sector-development/ (accessed 2 
April 2020).

27 A current (since 2017) item on the agenda of the 
Legal Sub-Committee (LSC) of the United Nations 
Committee on the Peaceful Uses of Outer Space 
(UNCOPUOS) is “General exchange of views on 
potential legal models for activities in exploration, 
exploitation and utilization of space resources.” In 
addition, in June 2019, UNCOPUOS Member States 
agreed to convene “scheduled informal discussions” of 
the exploration, exploitation and utilization of space 
resources, which were convened for the 2020 LSC 
session — this has been cancelled due to the current 
coronavirus situation and most likely will commence 
in 2021.

28 See, for example, Article II of the Outer Space 
Treaty, which provides: “Outer space, including the 
Moon and other celestial bodies, is not subject to 

These are but a few of the imposing chal-
lenges ahead for space law. The existing 
regulatory regime has largely served us well 
and, in many respects, has been remarkably 
successful. But the “spacescape” is chang-
ing very quickly, driven by this bewildering 
technological maelstrom that, over the last 
five years or so (and certainly for the next 
period of time), has far surpassed the already 
rapid evolution in space-related technology 
that began at the beginning of the space race.

Two important “takeaways:”  
principles of humanity and stewardship
We thus find ourselves in “interesting 
times.” The need for a more comprehensive 
and detailed legal/regulatory framework 
for outer space represents one of the most 
politicized and complex challenges ahead 
for our, and future generations. All stake-
holders need to work together to find a path 
forward, in order to meet the challenges. The 
existing international regulatory framework, 
whilst important, cannot alone stand up to 
the complexities that the ever-increasing 
range of space activities — and the possibili-
ties that still lie before us — impose.

The opportunity presents for Govern-
ments, industry, scientists, entrepreneurs 
and civil society to work together to develop 
appropriate future legal frameworks that 
supplement and compliment the robust 
foundational principles that underpin how 
space has “worked.”

This leads to probably the two most 
important considerations this author can 
offer. How should the societal, community 
and human impacts of our inexorable march 
into space be measured? Why has there 
been so little work done so far as regards 

national appropriation by claim of sovereignty, by 
means of use or occupation, or by any other means.”

https://spaceresources.public.lu/en.html
https://spacewatch.global/2020/02/uae-space-law-details-announced-to-facilitate-space-sector-development/
https://spacewatch.global/2020/02/uae-space-law-details-announced-to-facilitate-space-sector-development/
https://spacewatch.global/2020/02/uae-space-law-details-announced-to-facilitate-space-sector-development/
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the human rights aspects of the explora-
tion and use of outer space?29 What legal 
and regulatory regimes best protect the 
broader interests of society without unduly 
restricting the development of appropriate 
space activities in the future? And, indeed, 
what are the criteria by which we are to 
determine the priorities as to what consti-
tutes “appropriate” future space activities? 
What role does law play in fashioning these 
choices?

Furthermore, as we develop frameworks 
to address these legal challenges, we must 
always remain cognizant of the “stewardship” 
role we, as human beings, have in the way 
we manage our ongoing relationship with 
space. Our responsibilities in this regard 
extend not just to ourselves, but to future 
generations.30 It is incumbent on us, and 
imperative for the future of humanity, that 
we do not repeat some of the mistakes we 
have made on Earth that threaten our abil-
ity to coexist here into the very long term.

In answering these questions, it is impor-
tant that, at all times, we are conscious 
of, and adhere to, the core principles of 

“humanity” that underpin space law, in 
order to avoid the possibility of scenarios 
that do not bear contemplation. In the end, 
the principle of humanity must be the bed-
rock of all global legal regimes, including 
the regulation of the exploration and use 
of outer space.

29 See Marboe (2013); Freeland & Ram Jakhu (2014).

30 This obligation is already reflected in Article 4(1) of 
the Agreement Governing the Activities of States on 
the Moon and Other Celestial Bodies (Moon Agree-
ment) 1363 UNTS 3, to which Australia is a State Party, 
although it must also be noted that there are cur-
rently only 18 States Parties to this instrument, none 
of which are considered as “major” space powers; see 
Hobe et al. (2013).

In this regard, law will therefore con-
tinue to play a crucial role. But lawyers cer-
tainly cannot do this on their own. They 
simply do not have the tools to do so. All 
relevant stakeholders must exchange ideas, 
knowledge and expertise, and understand 
how each can contribute to an appropri-
ate future where space continues to play a 
vital role in the activities of humankind. In 
the end, these discussions will be the most 
important way in which all of the exciting 
innovations and developments that we all 
dream about can best be advanced.
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