CLEANING UP THE MESS: INCENTIVIZING THE SALVAGE OF ORBITAL
DEBRIS
D. Perry Rihl II*
I.

INTRODUCTION

On October 4, 1957 at 10:29 PM local time, Sputnik I, the first
man-made object to orbit the Earth, was launched from Moscow in the
Soviet Union1. The launch, and the accompanying fervor, 2 sparked the rapid
development of technology and exploration, culminating in boot prints on
the moon and volumes of information about what lies beyond our planet.
Thousands of objects have followed Sputnik into orbit, resulting in volumes
upon volumes of valuable scientific insight and an increased sense of global
connectedness. However, these launches have left behind upwards of
500,000 pieces of debris that continue orbit the earth. 3 This debris ranges
from ten centimeters in diameter up to the size of used rocket stages and
inactive satellites. 4 Additionally, there are millions of pieces of floating
debris that are undetectable and untraceable due to their size. 5 This floating
debris has the potential to cause untold damage to current and future space
missions, and each launch must be carefully calculated to account for the
immense cloud of debris floating overhead.6
The economic and environmental cost presented by abandoned
orbital debris could be solved, at least in part, by salvage operations aimed
at collecting and utilizing debris for more efficient uses. 7 Unfortunately,
there is no comprehensive orbital salvage law or any international body
governing Earth’s orbit. There is only general law applying to outer space
which focuses primarily on peaceful use and exploration and grants
perpetual ownership of orbital objects to their launching states. 8 The lack of
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salvage law leaves open questions and potential hazards surrounding the
growing volume of orbital debris. 9
An amendment to the current law must be introduced that
incentivizes the collection of hazardous orbital debris and minimizes the
existing problem. Some point to maritime salvage as a guide for orbital
salvage, 10 but that regime’s requirement of voluntariness and success in
salvage missions would fail to efficiently manage astrosalvage. These
requirements deal specifically with the nature of the sea and are ill-suited
for direct application to astrosalvage.
This comment will address the lack of orbital salvage law by
recommending an amendment to the existing United Nations (“UN”)
Rescue and Liability Agreements that adds a good faith component to the
applicable maritime salvage principles and applies them with a broad
standard of dereliction that takes into account the difference between orbital
and maritime debris.11 By adding a good faith component to the elements of
voluntariness and success, private and public entities will be incentivized to
salvage orbital debris with a diminished risk of loss should the salvage
mission fail. A broader definition of dereliction, on the other hand, will do
away with perpetual ownership of objects once they are non-operational,
incentivizing salvors to collect or repair debris in a timely fashion. These
changes will act as a first step toward diminishing the danger to current and
future space operations and limiting the environmental impact of orbital
debris while also incentivizing investment into salvage.
By way of clarification, the recommended amendments to the UN
Rescue and Liability Agreements are not intended to create a
comprehensive system of orbital salvage law. Instead, this comment
proposes a first step upon which a system of law can develop. The ultimate
goal is that space-faring nations will be incentivized to limit their
production of orbital debris and will mitigate existing debris while also
allowing private investors the opportunity to invest in the potentially
profitable industry of orbital debris collection and salvage.
Part II of this paper will discuss the current state of international
space law, its purpose and goals, and how it leaves room for salvage
without expressly addressing it. Part III will examine maritime salvage law,
9
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10
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policy- makers in determining standards and practices for space salvage operations.”)
11
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including a summary of controlling law and a description of the elements of
maritime salvage and how they would be ineffective if applied to
astrosalvage. Finally, Part IV will discuss proposed solutions to the orbital
debris problem and their various shortcomings, as well as a discussion of
the application of good faith and dereliction to orbital salvage.
II.

THE CURRENT SYSTEM OF SPACE LAW

Human activity in outer space is primarily governed by five United
Nations agreements.12 The first and most important agreement is the 1967
UN 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”). 13 The four subsequent agreements,
the 1968 UN Agreement on the Rescue of Astronauts, the Return of
Astronauts and the Return of Objects Launched into Space (“Rescue
Agreement”), 14 the 1972 UN Convention on International Liability for
Damage Caused by Space Objects (“Liability Agreement”), 15 the 1975 UN
Convention on Registration of Objects Launched into Outer Space
(“Registration Agreement”), 16 and the 1979 UN Agreement Governing the
Activities of States on the Moon and Other Celestial Bodies (Moon
Treaty), 17 were all developed to support and strengthen the Outer Space
Treaty. To that end, each agreement has been successful to a different
extent. For the purposes of this comment, only the Outer Space Treaty,
Rescue Agreement, Liability Agreement, and Registration Agreement will
be discussed
A. The Outer Space Treaty
The Outer Space Treaty was promulgated at the height of the Cold
War and reflects the intent of the United States and Soviet Union to keep
the other from achieving a scientific, military, or territorial advantage. 18
Article II of the agreement states that no nation can make any claim or
appropriation of a celestial body “by occupation or any other means. 19” This
has, for the past 50 years, kept outer space and celestial bodies free of
sovereign claim despite many manned and unmanned missions throughout
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the solar system. Additionally, Article IV outlaws the use or placement of
weapons of mass destruction in orbit and bans the establishment of military
installations on celestial bodies. 21 Both the United States and the Soviet
Union were signatories to the Outer Space Treaty, each limiting their own
capability in hopes of future security against the other. 22
The Outer Space Treaty also addresses the fear that technology or
personnel launched into space would be captured by other nations. Article
V states that astronauts are to be considered “envoys of mankind” and are to
be promptly returned to their launching state should they land or crash in
foreign territory. 23 Similarly, Article VIII states that all objects launched
into space remain the property of their launching state and are to be returned
should they land or crash.24 These articles are strengthened by Article XI,
which calls for the establishment of national and international registries for
objects launched into space to maintain ownership and liability, 25 and by the
later Rescue, Liability, and Registration agreements. 26
There is no provision in the Outer Space Treaty specifically
governing the collection or salvage of orbital debris. 27 The Outer Space
Treaty does, however, address ownership and liability in a way that stalls
orbital salvage. Article VIII grants a launching party perpetual ownership of
any object it launches,28 and Article VII, using similar logic, dictates that
states are liable for any damage caused by objects they have launched. 29
Finally, the establishment of national and international registries in Article
XI ensure that ownership and liability can be publicly known and
enforced. 30 Despite intentionally general terminology, 31 the Outer Space
Treaty establishes standards of ownership and liability in a way that
discourages the collection of any debris in orbit, abandoned or not. In this

20
See generally, Lynn M. Fountain, Creating Momentum in Space: Ending the Paralysis
Produced by the Common Heritage of Mankind Doctrine, 35 CONN. L. REV. 1753 (2008).
21
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Fishman, supra note 9, at 978.
23
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24
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Id.
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See Bryon C. Brittingham Does the World Really Need New Space Law?, 12 Or. Rev.
Int'l L. 31, 40 (2010).
Strict state ownership was expanded and implemented by the International Space Station
Agreement, which states that governments maintain ownership in modules they build and
launch, and any discoveries become the intellectual property of the state who launched the
module. See id.
27
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to avoid conflicts.”)
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way, the Outer Space Treaty does not present legal obstacles to any parties
that wish to engage in salvage.
The Outer Space Treaty and its establishment of perpetual
ownership and liability have had a chilling effect on salvage in two ways. 32
First, private or foreign actors are disincentivized to attempt salvage
because there is no ownership or rewards granted by collection of debris. 33
While this mirrors maritime law to an extent, perpetual ownership of orbital
objects does not allow for abandonment in the same way that maritime law
allows for deliberate abandonment and open claim on certain shipwrecks.
Second, state actors are unlikely to collect their own debris, regardless of
liability, because the costs of collection and maintenance currently
outweigh the potential damage debris may cause. 34 This leads to a continued
crowding of orbital space, creating a “tragedy of the commons” problem,
that is, overuse which detrimentally impacts other parties. 35 Even if cleanup was effectively encouraged, it is generally difficult to assign liability
because much of the existing debris is too small or damaged to be identified
to a launching state. 36
Despite the lack of developed salvage law, the Outer Space Treaty
provides a basis on which all other space law has been built, and the Outer
Space Treaty has served its intended purposes – the prevention of
proprietary claims and military installations – quite well. While broad, it
allows signatory states to have a level of security in their own development
and exploration of space without the risk of rival powers making claims,
capturing astronauts or spacecraft, or placing weapons in space. 37 This
security, however, came at the price of limiting future claims or new
appropriation of land or chattel. Nonetheless, the Outer Space Treaty
provides a nexus that has been expanded and strengthened by subsequent
agreements which, while enforcing the articles of the Outer Space Treaty
more comprehensively, further limited the discussion of orbital salvage.
B. The Rescue Agreement
The Rescue Agreement significantly expanded upon the powers of
Articles V and VIII of the Outer Space Treaty. 38 The Rescue Agreement
requires states to notify launching parties of the crashed personnel and craft,
and to provide necessary aid to return them to their home country. 39 It also
required signatory states to render all possible assistance to all crashed craft
32
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and personnel, regardless of national origin. The Rescue Agreement
affirms the ownership of member states over their craft and personnel
established in Articles V and VIII of the Outer Space Treaty. 41
Article I of the Rescue Agreement requires signatory states to
inform the launching party of a craft of the discovery of personnel or
spacecraft of that state.42 Signatory states are required to do so publicly and
by “all appropriate means. 43” Article IV then requires signatory states to
return crashed personnel and spacecraft to their launching states.44 In one
regard, Articles I and IV of the Rescue Agreement help states maintain
control over their own personnel and space craft. 45 In another, these articles
serve the Outer Space Treaty’s overarching goal of keeping space a neutral
territory.46 Both features solidify and confirm the exclusive ownership that
states have in their own craft and limit the ability of salvors to benefit from
or collect orbital debris.
Articles II and III require states to render assistance in the event of
a crash within their own territory or in international waters, respectively. 47
This could serve several purposes, but it primarily stops states from
withholding aid from astronauts or spacecraft based on national origin. It
also stops states from making claims to objects simply because they crash
within national borders. Presumably, Articles II and III also have the added
benefit of balancing the interests of launching states and those required to
render assistance, incentivizing states to assist in recovery absent the
possibility of benefit.
The Rescue Agreement grants confirmation and support to the
perpetual ownership states have in their craft without granting salvors any
specific rights. 48 No claim can be placed on an object based on where it
crashes,49 and all personnel and craft must be returned to home states as
quickly as possible. 50 Further, states are required to expend all appropriate
effort in notifying the launching state and in rescuing crashed objects and
astronauts. 51 While orbital debris and salvage are not specifically
mentioned, the Rescue Agreement grants support to ownership rights
granted by the Outer Space Treaty by stopping other states from making
claims to fallen craft.
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C. The Liability Agreement
While the Rescue Agreement gives support to state ownership, the
Liability Agreement reinforces the responsibility states have for any
damage done by craft or debris they own. 52 This includes damage done in
orbit, on the surface of the earth, or on other celestial bodies. 53 The Liability
Agreement overlaps with the Rescue Agreement in that both agreements
dictate that all crashed material is to be returned to the launching state. 54
The Liability Agreement then departs, enforcing liability and outlining how
damages and indemnification are to be collected. 55
The Liability Agreement begins by dictating that states are liable
for any damage or loss of life resulting from any stage of launch,
spaceflight, or landing. 56 All damages are to be collected through diplomatic
channels.57 States share joint and severable liability in cases of cooperative
launches,58 and jointly liable states are allowed indemnification from other
states involved. 59 However, damages and indemnification between co-liable
states can only be collected where the damage is clearly caused by the
launching state. 60
However, proving liability can be difficult because the condition or
size of fallen objects often makes them unidentifiable as to their state of
origin.61 After all, liability cannot be enforced when most damage-causing
debris cannot be tied to a particular state. This requirement of clear proof of
liability, therefore, indicates the growing need for astrosalvage. States can
only be held liable for damage that has been caused by a craft with clear ties
to the launching state.62 Additionally, states are barred from collecting any
debris when the state of origin is unclear. A system of dereliction and
salvage would help resolve this issue and mitigate the problem of danger
debris, regardless of identifiability.
D. The Registration Agreement
The Registration Agreement has sought to strengthen the Outer
Space Treaty, Rescue Agreement and Liability Agreement by requiring
states to list launched objects within registries overseen by the UN. 63 The
registration includes information about an object’s design and markings as
52
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Id.
54
G.A. Res. 2345, supra note 14, at 6. See also, G.A. Res. 2777, supra note 15, at 26.
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53
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well as its proposed path and mission. The registered information is meant
to help identify launched objects to their nation of origin and supports the
perpetual ownership of objects in space by keeping other states apprised of
who owns what.65
This system, however, will never be able to catalog all the debris in
orbit. It is unlikely that the drafters of the Registration Agreement foresaw
the buildup of orbital debris, especially the 5 million or more pieces of
debris that cannot be tracked adequately because of their size. 66 Pieces of
orbital debris, large or small, still legally belong to their launching states
under the Outer Space Treaty, 67 but there is no way to effectively identify
them. This expands ever-increasing volume of material in orbit that presents
a serious hazard, but will never be claimed unless amendments are made to
the Rescue and Liability agreements that allow salvors to collect orbital
debris.
The Outer Space Treaty, as well as the Rescue, Liability, and
Registration Agreements have sought to preserve the rights of launching
states while limiting the possibility of rival nations establishing proprietary
or hostile occupation of space. To that end, space law is well structured,
generally applying to space while outlining specific rights and
responsibilities. However, the way humanity interacts with outer space is
changing. Concerns about national security and hostile claims in space still
exist, but there has also been an enormous private investment into space
launches and use over the past decade. 68 While private space flight has
historically occupied a very small area of the market, there were over 30
private space launches planned in 2016 alone, 69 which only represents the
activity of two firms launching from one site. 70 Increased private investment
raises new issues that were not anticipated by the existing UN agreements.
Nations and private actors will presumably be forced to examine other
sources of law for any number of new space-related questions as our reach
extends further beyond earth’s atmosphere.
III. MARITIME SALVAGE LAW
On its face, it seems reasonable to borrow heavily from maritime
salvage law to define an astrosalvage regime. Both outer space and the deep
sea are widespread, inaccessible without technological assistance, and
64
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difficult to subject to proprietary claim. There is also a wealth of history
behind maritime salvage law that could educate the development of orbital
salvage law. For nearly as long as mankind has been sailing the seas,
nations have been developing common and statutory law to deal with
salvage disputes. 72 This historical background has shaped modern salvage
law wherein most coastal countries use similar models with only small
differences between nations. 73 Modern maritime salvage law is governed
primarily by the 1989 International Convention on Salvage 74 which draws
heavily from the historical law of UN member states. 75 Notably, while
many developed nations are party to the International Convention on
Salvage, large seafaring nations such as the United States and China have
not officially signed the Convention, 76 opting instead to establish domestic
law and smaller agreements between themselves governing the open ocean
and seabed in a way better suited to their economic needs. 77
This section provides a brief history and the current state of
international salvage law and presents general principles that run throughout
salvage law. This section will demonstrate how maritime law could be used
as a template for orbital salvage law while also indicating that direct
application of maritime salvage law to orbit would be problematic.
A. Historical Common Law Salvage
The Marine Ordinance of Trani (1063 A.D.) was the first maritime
statute to be formally recorded and promulgated. 78 It awarded the “finder
with half the goods found floating at sea if the owner appeared” and granted
full ownership to the finder “if at the end of thirty days the owner [did] not
appear. 79" This idea of salvage changed very little until the 13 th century
when the Laws of Oleron were established in Britain as a precursor to
formal English salvage law based on common law. 80 From that point,
71

Brittingham, supra note 26, at 49.
Olivia Lennox-King, Laying the Mark to Port and Starboard: Salvage under Duress
and Economic Duress at Contract Law, 21 AUSTL. & N.Z. MAR. L.J. 32, 34 (2007). See also,
Marc E. Montgomery, Navigating the Back Channels of Salvage Law: Procedural Options for
a Small Boat Salvor, 83 TUL. L. REV. 1463, 1465 (2009).
73
Id. at 35.
74
Id.; See also, International Convention on Salvage, art. 2, 13, Apr. 28, 1989, 1953
U.N.T.S. 33479.
75
While other law governing practices at sea exist, such as the United Nations
Conventions on the Law of the Sea (“UNCLOS”), these agreements leave the issue of salvage
to existing international and domestic law. See generally Ricky J. Lee, Reconciling
International Space Law with the Commercial Realities of the Twenty-First Century, 4 SING. J.
INT'L & COMP. L. 194, 226, 242 (2000).
76
Salter, supra note 7, at 235.
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Lawrence J. Lipka, Abandoned Property at Sea: Who Owns the Salvage "Finds"?, 12
WM. & MARY L. REV. 97, 97-98 (1970), available at
http://scholarship.law.wm.edu/wmlr/vol12/iss1/7.
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Id. at 98.
80
Id.
72

2019]

CLEANING UP THE MESS

77

English salvage law focused primarily on “ownership by possession, ” only
developing different types of claims by later statutes.
81

Today, via additional statutes and developments in case law, most
countries conform to traditional salvage claims. Unidentified and unclaimed
goods washed up on shore generally belong to the government, while
anything lost at sea belongs to its original owner who may contract for
salvage or conduct independent collection. 82 The notable exception to this
rule is that coastal states have claim on any unclaimed shipwreck on the
seabed between their coastal boundary and the continental shelf. 83 It is in
the spaces between these coastal and continental boundaries where
questions persist about ownership of lost goods.
B. International Convention on Salvage
The International Convention on Salvage (“Salvage Convention”)
was debated and established in the United Kingdom in 1989, updating the
previous Brussels Convention on Assistance and Salvage at Sea (“Brussels
Agreement”). 84 The Salvage Convention states that all salvors owe a duty to
owners of craft or equipment lost at sea, 85 and delves deeply into when
rewards are owed to a salving party86 and by what terms and considerations
parties can enter into salvage contracts. 87 Notwithstanding historic common
law and domestic salvage law unique to each nation, the Salvage
Agreement is the primary source of international salvage law.88
The Salvage Agreement begins by stating that it was established to
bridge the historical gap between the Brussels Agreement of 1910 and
today.89 As such, the drafters spend much of the text defining the nature of
negotiations involved in salvage to account for modern trade and
technology. 90 Articles V through VII deal specifically with the powers
given to private and public operators as they negotiate salvage contracts. 91
Article VIII of the Salvage Agreement states that salving parties owe a duty
to owners of sunken objects to practice due care during salvage operations
to minimize damage and costs, and to seek assistance when necessary to
keep damage operational costs low. 92 In return, salvees must cooperate with
81

Id.
See generally, id.
83
See United Nations Convention on the Law of The Sea, Annex II art. 1-9. See also
Elizabeth Barrowman, The Recovery of Shipwrecks in International Waters: A Multilateral
Solution, 8 Michigan J. Int’l L. 231, 235 (1987).
84
See generally International Convention on Salvage, supra note 76, at 3.
85
Id. at 4.
86
Id. at 5-6.
87
Id. at 4.
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See generally id.
89
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Id. at 4.
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salvage operations and accept delivery of salvaged goods. 93 Article VIII
serves the interest of the party that owns the object by limiting damage and
costs associated with collection, but also ensures salvors that their efforts
will not go unrewarded. 94 Article VIII also defends against salvors who may
deliberately commit to costly salvage operations without seeking assistance
in hopes of hoarding the reward. 95
The Salvage Agreement continues by outlining how rewards of
salvage are established and calculated.96 Article XII provides ten criteria by
which the size of a reward is decided, including the value of the salvaged
property, the measure of success of the salvor, and the operating costs
incurred by salvors while completing the operation. 97 Presumably, by
providing a concrete list of considerations, the costs incurred in negotiating
a contract are limited, and both parties better understand the costs and
benefits of a salvage operation.
The remainder of the Salvage Agreements deals first with
distribution of awards among salvors and claims that may be placed on
salvaged objects by maritime lien or other devices, and continues through
the means of ratification, entry into force, and amendment processes. 98
Taken together, the Salvage Agreement provides a comprehensive regime
on maritime salvage.
C. General Principles
Certain general principles of salvage can be gleaned from the
existing law. First, property rights of states and private owners are perpetual
in sunken objects. This protects them from adverse claims and prevents a
“finders-keepers” approach to salvage. Such an approach is only allowed in
cases of dereliction where an owner intentionally abandons ownership
rights. Additionally, the existing body of salvage law provides three
requirements for a salvor to collect the reward of a salvage operation. While
these principles present a template upon which orbital salvage can be based,
they need to be adapted to fit the needs of orbital operations.
i.

Property Rights are Perpetual in Sunken Objects

Property rights remain with the original owner of sunken craft
forever, allowing for a collection or salvage of material at any time. 99 This
stops salvors from staking claims on anything they pull up. Instead salvors
are granted rewards for services rendered, as defined either by a salvage

93

Id.
Id.
95
Id.
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Id. at 5-6.
97
Id. at 5
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Id. at 6-10 (art. 14-33).
99
Jasentuliyana, supra note 10, at 18.
94
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contract or by international law. Granting perpetual ownership removes
the risk that a vessel would be taken before the owner had a chance to
collect or contract for salvage.
Perpetual ownership is akin to Article VIII of the Outer Space
Treaty, as well as the Liability and Rescue Agreements, stating that any
object launched into space remains the property and responsibility of the
launching state. 101 It serves a similar purpose in both areas of law, keeping
rival nations from claiming another craft for their own purposes. However,
perpetual ownership rights do not serve the same purpose in space as they
do at sea. As will be discussed more deeply below, perpetual ownership
does not necessarily serve the economic interests of nations and private
actors or eliminate the environmental hazard created by orbital debris.
Additionally, perpetual ownership may be redundant in space as adverse
claims are more difficult and expensive to make than on the ocean floor.
ii.

Elements of Maritime Salvage

There are three prerequisites for a salvor to be able to collect a
reward for a salvage operation. 102 First, the object must be in actual peril. 103
Simply put, it must be in a situation that requires salvage and where the
craft cannot be saved without additional assistance. 104 The second
prerequisite is that the salvage act must be voluntary for both the salvor and
the salve. 105 This allows owners to control who conducts salvage missions
and for how much. The voluntariness requirement also has the added effect
of stopping those with a preexisting duty to a vessel, such as crew members,
from conducting salvage for a reward. 106 Finally, salvors must be
“successful or [at least] partially successful in saving . . . at least a part of
the property at risk[]” to claim a reward. 107 Only if all three prerequisites are
fulfilled can a salvor collect for services rendered. 108
iii. Dereliction
Unlike space law, maritime law allows for an object to become
derelict, or abandoned for anyone to collect. 109 Such situations are governed

100
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by the law of finds and, if challenged, the courts must decide whether a
sunken object was indeed abandoned.
The law of finds and international law define dereliction in
multiple parts. 111 First, the object must be abandoned by the owners without
hope of recovery (sine spe recuperandi).112 This puts a definitive end on the
claim of the original owner. Second, it must be considered abandoned
property (res derelictae), to which the law of finds applies instead of the
law of salvage. 113 Under the law of finds, the subsequent finder establishes
an ownership right superior to all but the original owner. 114 Additionally,
the object must be abandoned in international waters. 115 Any object
abandoned within a state’s territory or coastal boundaries becomes the
property of that state. 116 Once an item becomes derelict, it is considered
ownerless, and any party with the ability to claim it may do so. 117
Dereliction allows for the removal of dangerous obstacles while
simultaneously allowing sunken objects to have economic benefits via
collection and use.
Maritime salvage law has been crafted over the centuries into a
system specifically designed to efficiently manage the collection of lost
goods and vessels, as well as the reimbursement of owners and salvors who
expend the effort to collect them. 118 As such, ownership rights are enforced
effectively and fairly. This historical model, with all its elements of
collection and dereliction, could be applied to orbit with relatively little
adjustment, making orbital salvage as economically viable and accessible as
maritime salvage.
IV. ECONOMIC IMPACT OF ORBITAL DEBRIS
The lack of effective astrosalvage law creates a net loss for the
global community. Millions of dollars are invested into each orbital mission
and, due to mission failure, planned jettison, or lack of maintenance, objects
of varying size are left non-operational in orbit. 119 These objects,
110
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representing millions of dollars in research and development, are often left
unclaimed, creating safety and environmental hazards. 120 This tragedy of
the orbital commons and crowding of orbital space continues because states
are not required to collect or repair their orbital craft or debris. Additionally,
states maintain perpetual ownership of objects they launch, which removes
any incentive they might have to remove their debris. This lack of action
indicates that states consider maintenance and collection costs for orbital
debris to be higher than the potential cost of liability.
A change in the astrosalvage law would incentivize private actors
to participate in salvage operations.121 Further, this shift would incentivize
states to minimize their orbital debris by collecting debris within a defined
period or performing maintenance on the same. 122
A. The Losses of Current Astro Salvage Policy
Outer space and orbit are enormous common areas potentially
presenting a public good to humanity. No one person or state controls
access to space, and similarly, no one can limit the use of outer space
resources or the are inhabited by orbital objects. 123 In one sense, this is
positive. As a public good, space presents the opportunity for different
states to cooperate in exploration and scientific investigation. 124 In this light,
outer space can be considered the “common heritage of mankind,” 125 and
used for the common benefit and advancement of humanity without the
establishment of proprietary claims. 126 However, the current space law
regime creates a situation in which states and actors who have the actual
ability to reach space will likely reject international arrangements that do
not favor of their own interests, leading to overuse. 127
A similar problem of overuse has developed in orbit. Since states
have perpetual ownership of objects they launch and lack the incentive to
minimize or remedy their clutter, a tragedy of the commons problem has
arisen. 128 In The Tragedy of the Commons, Garett Hardin describes a
120
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situation in which all parties try to reap the greatest benefit from a given
resource, but harm one another through the additional consumption of a
depleted public good. 129 Applied to orbit, this means that the individual cost
to states of minimizing or collecting orbital debris is too great given that no
additional cost is incurred by leaving it in orbit. 130
The problem is two-fold. First, every piece of additional orbital
debris makes every subsequent launch more hazardous and expensive to
complete. 131 It can be assumed that this increasing cost directly incurred by
other space actors will eventually become too costly or dangerous to
achieve.132 Second, there is the matter of waste. Each object launched into
space is made of valuable material that, when inoperable, is wasted as it
orbits the earth unutilized. 133 This material, which could be sold as scrap,
studied for scientific investigation, or sold to collectors, presents no benefit
as debris.134 This, of course, relies on the assumption that there is a market
for orbital debris, but even when sold at a low price, the sheer volume of
orbital debris presents enormous value. 135 Further, as stated above, if it is
left to collect, waste would build on itself and the net loss will continue to
grow. The law fails to address these issues. There must be a change focused
on maximizing the benefits of the debris floating overhead.
B. Potential Economic Gains from Astrosalvage
There are multiple benefits to be gained from allowing salvors to
access orbit to salvage. The scrap metal in orbital debris represents an
estimated millions, if not billions, of dollars in value that is not being
claimed, potentially offsetting the massive cost to collect it. 136 These
materials could be repurposed, sold to collectors, or used as scrap. As an
example, salvage could present the opportunity to minimize the net weight
of craft leaving the planet subject to the amount of scrap that could be
collected and utilized for construction of tools and instruments or potential
manufacturing and mining efforts on celestial bodies. 137 It has even been
suggested that the remains of what has already been launched into space
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could be collected and repurposed to build a new space station or lunar
facility.138
The gains from salvage law are not limited to monetary or
scientific application. There is also a significant environmental gain from
allowing the salvage of orbital materials.139 It is estimated that, assuming a
limited creation of new orbital debris, the level of dangerous debris in orbit
can be stabilized within the next century with the removal of just five large
pieces of debris per year. 140 This, in turn, would help to minimize collisions
in orbit and limit the risk of debris falling into populated areas, as was
anticipated by the Outer Space Treaty and the Liability Agreement. 141 This
approach would make strides toward solving the tragedy of the commons
problem while granting a general economic incentive and financial boost
from the utilization of orbital material.
The global market would benefit from increased incentives and
lowered barriers of access to salvage operations in a couple of ways. First,
allowing for property rights in orbital objects to lapse would incentivize
states to either collect their debris or lose it to salvors. This increased
opportunity could incentivize salvors to make the investment to collect
orbital debris to benefit from the new opportunities. While the cost of such
an endeavor would be expensive, the benefits available from salving
contracts with states, the historical and cultural heritage tied up in many
pieces of orbital debris, and the face value and sheer volume or orbital
objects could potentially offset the costs. This new market has the potential
to result in better launch and collection practices and allow for a more
efficient use of orbital debris. There are many benefits to be reaped from
astrosalvage, provided that the global community were to amend the current
law to allow for the collection and use of material.
None of this is to say that changing the legal regime surrounding
orbital salvage would make for a quick benefit to individual salvors, states,
or the global community. Space travel, even that which never leaves orbit,
is prohibitively expensive, which serves as a barrier to entry for many
would-be salvors. 142 However, these barriers are significantly higher when
one considers the fact that there is currently no incentive or motivation for
states or private firms to develop the affordable means and technology to
collect valuable orbital debris.
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One might argue that the salvage debate is moot until countries
develop the necessary plans and technology to collect orbital debris, but this
fails to recognize that the way must be opened for salvors to access
profitable debris before they will invest the time and capital necessary to
conduct salvage. Additionally, many countries who possess the ability to
access orbit and outer space also possess the capability to track, access, and
move orbital debris to less hazardous orbital locations. It is not hard to
imagine that this same technology could be integrated into the collection of
orbital debris, shifting focus back to the changes which must be made to the
existing legal regime to bring commercial salvage within reach.
V.

PROPOSED SOLUTIONS FOR ASTROSALVAGE LAW

As national space programs and private companies discuss and
plan new and exciting space missions, the issues that plague the current
regime of space and orbital law have come to the forefront of aerospace
discussions. Much of the discourse, however, has been focused on the
establishment of proprietary ownership of land on celestial bodies such as
the Moon and Mars.143 Aside from the fact that the Outer Space Treaty and
successive treaties have made such claims legally problematic, 144 the
discussion has also been virtually devoid of discourse about orbital salvage,
resulting in a lack of legal and scholarly material aimed at addressing
orbital debris.
There seems to be an impasse of conflicting capabilities and
intentions. Those in the best position to deal with the environmental and
safety hazards of orbital debris have not been sufficiently incentivized to
minimize the creation of debris, 145 and those in a position to benefit
economically from the collection, repurposing, and sale of orbital debris
have been blocked by the existing law that disincentivizes the use of space
for fear of loss.146 To address the problem, some have suggested applying
maritime salvage law directly to orbit. 147 However, there are key differences
between orbital and oceanic salvage that make direct application
143
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problematic.
Another approach would be to leave salvage to the
determination of space-faring nations responsible and liable for their own
debris. This too, however, presents a problem of incentivizing states to
make salvage deals in the first-place due to the expense and risk.
To solve myriad of problems surrounding orbital salvage, it has
been recommended that maritime salvage be adjusted in a way that better
allows for application to orbit. 149 Specifically, the requirement of success
and voluntariness must be loosened to limit the costs to salvors, thereby
incentivizing participation. 150 This comment also posits that a dereliction
amendment must be borrowed from existing maritime law and applied to
orbital salvage in a way that halts ownership rights in orbital craft and
debris after a fixed time. The loss of ownership would force states to either
collect their debris or leave it free for claim by salvors.
A. Direct Application of Maritime Salvage Law
Applying existing maritime salvage law to orbit seems to make
logical sense. 151 Both outer space and the sea are vast areas, largely
unexplored, and accessible to anyone with the appropriate equipment. 152
Additionally, space and the sea have similar legal systems in which original
owners maintain ownership and liability in sunken and non-operational
debris. 153 The debris on the ocean floor and in orbit also share the
distinction of representing the cultural heritage of their nation and of
humanity.154 For these reasons, application of maritime law would appear to
make a good model for astrosalvage. However, while maritime law
represents the closest parallel to the legal environment of outer space, there
are differences between the two that make direct application impractical. 155
The salvage of orbital debris represents a much costlier and
logistically more hazardous situation than salvage from the seabed. This
distinction requires a change to the three salvage requirements to be
applicable to space. Salvage requires that a vessel be in actual peril, that
salvage be voluntary for both the owner and salvor, and that the salvage
operation be at least partially successful for the salvor to collect any
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reward. The peril requirement is easily applied. Craft or debris must be in
a situation that cannot be remedied without the intervention of the salvor. 157
Objects in orbit are, for the most part, stuck there until someone pulls them
down, satisfying the low bar of actual peril. 158
Voluntariness and success, on the other hand, are difficult to apply
in the same way they are applied to maritime salvage. 159 Voluntariness
requires that the owner of the vessel consent to the salvage and that the
salvor himself conduct the operation separate from any preexisting duty to
the owner or the vessel. 160 Applied to astrosalvage, the voluntariness
requirement presents two problems. First, the hazard presented by orbital
debris presents a risk to the lives of any third party launching into outer
space.161 At sea, wrecks and debris exist mostly on the ocean floor, allowing
states and salvors the opportunity to negotiate rewards and plan salvage
operations without risking the safety of other vessels. 162 In space, however,
each additional object in orbit makes subsequent launches more dangerous
to complete. 163 Second, voluntariness is difficult to apply to astrosalvage
because, while many objects are identifiable to their original owner through
existing registries, many more objects are unidentifiable. 164 This prevents
original owners from giving consent for objects to be collected. 165
The success requirement of maritime salvage also requires
adjustment before it can be applied to astrosalvage. 166 At sea, the success
requirement prevents the salvor from ‘feigning at salvage’ to collect
rewards at minimal cost. 167 However, because of the high cost and potential
hazards of getting into orbit to conduct salvage, the success requirement
poses too high a bar. 168 Because of these inherent differences, direct
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application would be problematic without additional amendments and
conditions aimed at minimizing risk and increasing opportunity for salvors.
B. Good Faith Amendment to the Rescue Agreement
Good faith simply means that parties who are conducting
operations make a substantial investment and effort toward collecting
orbital debris. 169 Because owners can track salvage operation remotely and
because of the hazards of conducting salvage, 170 it has been recommended
that a good faith salvage amendment be added to the Rescue Agreement to
allow salvors the opportunity to conduct salvage with minimized risk. 171
This good faith amendment would incentivize salvors to make good faith
attempts because the amendment would remove the requirement of bringing
back salvaged material to recoup operating costs. 172 Additionally, the
owners of debris would be free from worry that salvors are not undertaking
proper efforts. 173
At sea, one of the only ways to demonstrate a proper effort at
salvage is to bring home at least an identifiable portion of the craft or
debris. 174 With this success requirement replaced with a good faith
amendment, salvors could receive a percentage of their operating costs in
the face of loss or mission failure. The nature of space and of earth’s orbit is
“inherently complex and uncertain,” differing from the deep sea which has
largely predictable conditions even without knowing the full topography of
the seabed. 175 Because of this uncertainty, salvors will want a guarantee that
they are going to receive some portion of payment once they have invested
a determined amount of time and capital into an operation. 176 This amount
could be set within the good faith amendment, “taking into consideration …
the expenses incurred by the [salvor], the value of the property salved, and
the risk incurred by the [salvor] in conducting the operation,” 177 or by
contract between the parties. Then, as in the Rescue and Liability
Agreements, compensation claims could be made via diplomatic channels
and conflicts would be decided by international courts. 178 The amendment
would assume the ability of debris owners to track the progress of orbital
operation and allow them to make determinations of good faith based on the
investment and action taken by the salvor.
169
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This amendment would protect both salvors and the owners of
debris. However, it only allows salvage of debris that is identifiable to the
owner. Regarding the hundreds of thousands of pieces of debris that are
unidentifiable or difficult to track, 179 exact agreements for salvage, even in
good faith, would be virtually impossible. 180 Additionally, the good faith
amendment, while protecting both salvors and owners and incentivizing
salvors to enter the market, does not necessarily incentivize states to make
salvage agreements in the first place. Without a threshold for dereliction,
states will likely leave debris in orbit instead of collecting it.
C. State Determination
Another option is to allow states to determine and negotiate their
own salvage agreements without the intervention of international law or any
change to the current regime. Coastal states already have systems regarding
the salvage and ownership of sunken objects. 181 Salvors can simply contract
with the government, setting the terms and payment for the collection of
sunken or abandoned vessels. This works especially well for military or
government vessels that the state wishes to keep from collection or
identification for national security reasons. 182 A similar system could be
applied to space, in which launching states contract with salvors to collect
only that orbital debris which belongs to the state. These contracts would
clarify the terms of salvage and allow parties to negotiate for their own
good faith compensation without adjusting or amending international law.
However, salvage determined purely by contracts between states
and salvors fails to minimize or eliminate problems that exist within
astrosalvage. First, without a substantial change to the law, there is nothing
incentivizing state governments to engage in salvage any more than they
already do. 183 Much of the existing debris would continue to orbit the earth
because the cost to nations, even under contract, is too high to justify hiring
a contractor. 184 Additionally, the state determination model would give an
unfair bargaining advantage to states who are not being held to any standard
of behavior. 185 This presents a disincentive to potential salvors because they
are unable to dictate terms or costs to the extent they would need. 186
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D. The Good Faith and Dereliction Amendment
The introduction of the above good faith amendment is the
strongest recommendation mentioned and would be the most effective way
to protect owners and salvors while encouraging active market
participation. It does not, however, go far enough to encourage states to
mitigate orbital debris and engage in salvage operations with private
entities. The introduction of an additional dereliction amendment, in which
owners of orbital debris lose their claim after a certain number of years,
would put pressure on states to internalize the costs of their debris and place
power in the hands of salvors to negotiate terms. This would go a long way
towards eliminating the environmental and safety hazard presented by
orbital debris and create a market for salvage that would benefit the global
market.
Dereliction, or abandonment, occurs when the original owner of a
craft or debris deliberately abandons it without hope of recovery and
without intention of recovering it. 187 Dereliction is evidenced by an express
waiver of ownership rights, non-use of the object, or a lapse of time
demonstrating sine animo revertendi.188 In applying dereliction, the law of
finds would supplant the law of salvage, granting the finder rights superior
to everyone but the original owner (if the owner has expressed an interest in
collecting on the property). 189 Conflicts over dereliction are decided by the
courts of the state in which the owner is a citizen. 190 To overcome
dereliction, it must be shown that the object can be identified to the original
owner who is asserting claim and that the owner did not deliberately
abandon the object. 191
Dereliction would be simple to apply to the salvage of orbital
debris. Over time, many pieces of orbital debris have been created, ranging
in size from the size of a grain of rice to the size of spacecraft. 192 Some
objects, such as satellites, simply stop working and are left non-operational
in orbit indefinitely. 193 This article recommends that the perpetual
ownership in these objects, established by the Outer Space Treaty and
maintained by the Registration and Liability agreements, be amended in
cases where debris has been left unrepaired or unmaintained for twenty
years or more. This amendment would not be applied retroactively, and
would apply the statutory period to all non-operational debris from the
187
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moment of ratification. After that period, objects will become derelict, the
property of no one, and open for collection by interested parties.
Assuming acceptance of the amendment, this would incentivize
states and private actors to go into orbit to collect debris before the statute
of limitations expires to prevent rival nations or firms the opportunity to
profit from their investment. For launching states, this would mean that they
are given ample opportunity to either collect or repair debris or risk losing
their investment. The amendment would also encourage states to minimize
future debris that could be collected and used by other state or private
actors. 194 This minimization of debris would address the environmental and
safety concerns associated with orbital debris, making future launches
safer. 195 For salvors, this would create an opportunity to collect, repurpose,
and sell orbital debris for scientific and commercial purposes and create a
market for collectors to obtain objects that have floated in Earth’s orbit. 196
Additionally, the amendment would allow salvors to collect the smaller and
unidentifiable pieces of debris without the permission of launching states,
thereby continuing to diminish the cloud of debris endangering orbital
missions. 197 Finally, this new market would spur innovation as potential
salvors race to collect objects in space. 198 Ownership of these objects could
even be reserved on a temporary basis in conjunction with the good faith
amendment to allow a statutory period of collection that begins when a
salvor announces an intention to collect an object. Conflicts over these
claims could be decided by courts within the nation of either party.
Albeit, approval of such an amendment is based on a large
assumption. For the same reasons that states don’t clean up their current
debris, states are unlikely to willingly give up their property rights without
proper motivation. Aside from economic concerns, there are national
security concerns that are sure to keep some nations from agreeing to a
dereliction amendment. History has demonstrated that states will only act if
the liability risk of debris becomes too high or if enough development has
occurred in salvage markets domestically to bring the value of salvage back
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to their home states.
In the meantime, potential concerns could be
addressed by other requirements on salvors, such as volume caps, which
prevent states from completely abandoning their ownership. Such caps are
not within the scope of this comment, but are certainly worth discussing.
Obstacles to the identification and collection of debris, and in the
ratification of the proposed amendment, do not diminish its necessity. The
collection and sale of orbital debris would reap value from objects that are
not being used and providing no benefit. 200 A good faith and dereliction
amendment would incentivize states and private actors to collect all orbital
debris, not just that which is identifiable to its launching states. In this way,
orbital debris can benefit all of mankind by encouraging launching states to
mitigate their debris and allowing salvors to collect abandoned objects for
personal and industry gain.
VI. CONCLUSION
The current space law regime is not designed effectively to
diminish orbital debris or managing salvage operations. In the meantime,
objects are being launched into space, each creating more of a hazard to the
environment and to the safety of future missions. 201 This problem is then
aggravated by states’ perpetual ownership in orbital debris, 202 which puts no
pressure on states to mitigate their debris. 203 Even if maritime salvage law
were to be applied, the requirement of success and voluntariness would stop
salvors from engaging in salvage because the risk is too high for the
rewards that are proposed.
Instead, the international community must amend the Rescue and
Liability Agreements to include good faith and dereliction clauses that,
respectively, partially reimburse salvors for their investment and allow for
the ownership of abandoned and non-operational spacecraft and debris after
a statutory period.
It is worth mentioning that such amendments would not likely be
passed or ratified by the global community, especially by more developed
nations who do not wish to jeopardize their orbital property rights. This
reflects two motivations on the part of the signatory states. First, states are
unlikely to sign amendments in which they lose their investment to
unknown parties. Second, the risk of liability may simply not be high
enough, currently, to incentivize states to bind themselves to dereliction.
This reluctance to change is motivated by the same impulses that stop
nations from cleaning up orbital debris in the first place. However, a lack of
willingness to adopt the amendments does not change their level of
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necessity. With the addition of these amendments to the Rescue and
Liability agreements, the hazard of orbital debris will decrease while at the
same time bringing value to objects that currently benefit nobody.
Finally, the proposed good faith and dereliction amendment is not
meant to be a cure-all. Mankind’s interaction with space is only going to
increase, and more launches will naturally result in more debris. There are
also sure to be additional challenges and conditions that are currently
unforeseeable, both in orbit and internationally, that could affect orbital
salvage and space exploration in general. Despite this, foundational salvage
amendments need to be put in place, addressing issues proactively before
the orbital debris problem becomes untenable.

