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We are all dependent on space resources in 
one way or another. That dependency has 
been increasing for over half a century, even 

though the extent of our reliance has only become 
apparent to the general population in the new millen-
nium. The 2015 Space Report, published by the Space 
Foundation, reported that from 2005 through 2014, 
the global space economy nearly doubled, generating 
$330 billion in 2014.1

We rely on satellites for national security and every-
day conveniences. A loss of communication, television, 
meteorological, remote sensing, GPS, or reconnais-
sance satellites would have profound consequences 
because there is virtually no facet of modern life that 
is not enabled by some satellite in space, which makes 
their vulnerability to damage or destruction by space 
debris a serious threat.

This article describes the phenomenon of space 
debris and the challenges involved in its removal or 
mitigation. Next, the article examines the framework 
of international space law pertaining to space debris 
and posits that interpretation of existing space treaty 
law may provide a legally valid and pragmatic means 
of addressing the problem of debris removal and the 
disconnect that generally exists between the responsi-
bility for placing items in space versus removing them.

What Qualifies as Space Debris?
Since AT&T and Intelsat placed the first commer-

cial satellites in orbit in the early 1960s, the world has 
launched about 6,600 satellites. Most of them, working 
or not, are still orbiting in space. Of the 300,000 objects 
currently being tracked, only 1,265 provide service; all of 
the others are uncontrolled and uncontrollable debris.

Historically, spontaneous explosions of rocket 
stages containing leftover propellant were responsi-
ble for creating most of the new debris in space. More 
recently, as the volume of debris has increased, col-
lisions among objects are becoming more frequent. 
Two events—in 2007, when China destroyed its own 
weather satellite, and in 2009, when a Russian spy 
satellite collided with an American communications 
satellite—illustrate the problem. Fallout from these 
two incidents alone produced an additional 5,000 
objects, each of which may cause new collisions, 
thereby creating a chain reaction of collisions known 
as “the Kessler syndrome,” generating constantly 

moving minefields of debris in the most popular 
orbits.2

The population of space debris is comprised of 
more than just fragments scattered from old collisions, 
explosions, and launch separations. It includes whole 
satellites that stopped working years, even decades, 
ago. Without any means of control, but consider-
able orbital velocity, these large objects pose a risk 
of crashing into each other or operational satellites. 
As more debris collisions occur, the riskier and more 
expensive it will become to ensure the continuity of 
space services on which we rely.

Space Debris Mitigation
In the 1980s, perceptive legal minds began asking 

the hard questions,3
 
but only in the 1990s did inter-

national law and policy begin to address the issue. 
Ultimately, the Inter-Agency Space Debris Coordi-
nation Committee (IADC)4 worked to promulgate 
international guidelines to minimize the production of 
debris, which were subsequently adopted (in varied 
form) by the U.N. Committee on the Peaceful Uses of 
Outer Space (UNCOPUOS) in 2007 as “Space Debris 
Mitigation Guidelines.”5

Active Debris Removal (ADR)
The danger posed by accumulated debris fields, 

and the need to take positive action to not only slow 
their propagation but to reverse it, is so well known 
that we have coined a phrase and an acronym—active 
debris removal (ADR)—to describe it. ADR encom-
passes the process, technology, and strategy to remove 
an immediate threat posed by a defunct satellite, a 
rocket body, or some other large piece of debris by 
nudging it into a safer orbit or forcing it to prema-
turely reenter the atmosphere.6

Mitigation measures alone are not sufficient to con-
strain the space debris population.7 Thus, the emphasis 
has shifted to removing large objects that travel in 
congested orbits.8 The European Space Agency has rec-
ommended ADR in low Earth orbit (LEO) as soon as 
possible,9 and a NASA study concluded that ADR of 
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large debris over the next 200 years, at the removal 
rate of one to five objects per year beginning in 2020, 
would stabilize the LEO population.10 Other studies rec-
ommend an even faster rate of removal.11

The challenges to develop technical, financial, and 
operational capabilities required to actively remove 
an old satellite and prevent its collision with work-
ing satellites in its path are formidable and have only 
recently approached the point of serious discussion. 
But the legal barriers are even more daunting because 
they risk preventing any active cleanup of space, even 
if all other obstacles are overcome, by chilling any 
prospective funding with the prospect of unknown 
regulatory hindrances.

The International Space Law Framework
No country, organization, company, or individual 

may participate in a space endeavor unless it complies 
with the rules of international law. These rules are 
comprised primarily of five space treaties negotiated 
in the United Nations in the 1960s and 1970s, supple-
mented by customary international law. The treaties 
provide the definitive legal framework of the outer 
space regime. Of the five treaties that govern human 
actions in outer space, the most fundamental is the 
Outer Space Treaty.12

The treaties were drafted and negotiated at a time 
in history when the contest for military superiority 
between two major spacefaring states was the domi-
nant concern. All states agreed that no area in space 
would be subject to a claim of ownership by anyone. 
But ownership of objects in space was another mat-
ter. Ultimately, tensions on both sides were assuaged 
with mutual assurances that neither would interfere 
with the other’s spacecraft and that each would retain 
its ownership rights. Perpetual ownership of space 
objects was the natural corollary of that bargain; the 
resulting constraints on future commercial interests 
did not receive much scrutiny.

The Problem with Nonconsensual Use of ADR
ADR obtained by negotiated consent, with terms of 

payment, liability, and risk-shifting mechanisms agreed 
upon, presents no real legal issues. It is only when the 
owner of a hazardous nonfunctioning satellite with-
holds its consent or cannot be identified that legal 
challenges arise.13 Nonconsensual ADR presents a 
dilemma because international law does not prioritize 
among the opposing interests of the owner (including 
its budgetary constraints, potential collateral liability, 
and dual-use national security concerns) and those of 
other users of the orbit who require the orderly and 
productive use of the orbit without risk of collision.

The legal problem for ADR arises when, in the 
absence of explicit consent, any state or entity needs 
to protect its spacecraft from an impending collision 
by diverting another state’s debris. There has never yet 

been a need to employ such a tactic—happily, because 
there is no technical or financial means to do so and 
no geopolitical will to endorse it. However, the con-
tinued proliferation of satellites in a limited number 
of preferred orbits, coupled with the potential for cas-
cades of future collisions, will force us to consider the 
use of ADR as part of a larger policy to maintain a 
safe and sustainable space environment. To that end, 
we must overcome the argument that removal of dan-
gerous debris requires the owner’s explicit consent 
or, alternatively, abandonment of the object (which is 
impossible under the current space regime).14

The implication of the rule of perpetual ownership 
is that, once launched, the owner’s property rights in 
the object confer absolute authority over that object 
in perpetuity, even after it ceases operation and the 
owner loses functional control over it. Although there 
are a number of interrelated legal issues that pose an 
impediment to ADR, it is this eternal fidelity to the 
superiority of ownership rights that prevents threat-
ened users from using ADR to ameliorate the danger 
posed by hazardous space objects when their owners 
are unidentifiable or uncooperative.

Interpretation of the Outer Space Treaty
The Outer Space Treaty could be construed to 

require a state of registry to retain control over any 
object launched into outer space, such that permitting 
a nonfunctional satellite to remain in orbit would vio-
late that obligation.15 But the travaux préparatoires 
of the treaty, discussions in the United Nations, and 
even the U.S. Senate hearings to ratify the treaty never 
considered orbital debris in this context (not that this 
should preclude such an interpretation). In the 1960s, 
the only recognized threat that other satellites could 
pose was radio interference.

There is no provision in the treaty that explicitly 
defines ownership of a space object as interminable; 
Article VIII of the treaty merely provides that owner-
ship is “not affected” by an object’s presence in space.16 
Propositions to curtail a state’s sovereignty—including 
challenges to its absolute control over dead satellites—
have generally been avoided by politically sensitive 
diplomats and consensus-driven space lawyers. Thus, 
the legal and policy concerns of ADR have languished 
because the inertial force of conducting space activi-
ties as if there were no duty to remove debris is much 
stronger than the will to muster political support to 
make spacefaring states accountable for that debris. For 
example, despite the relative success of the mitigation 
guidelines, about half of all satellites in orbit are not 
properly deorbited at the end of their lives17 because 
the guidelines are entirely voluntary; efforts to make 
them mandatory have been consistently resisted.

Considering the difficulties of perpetual owner-
ship and the appeal of the less risky alternative of just 
doing nothing, it is tempting to dismiss the invocation of 
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international space law to support ADR activities. How-
ever, a solution to the legal conundrum may be found  
in nothing more obvious than treaty interpretation.

Addressing the Problem of Unbounded  
“Use” of Space

An interpretation of what use states are permitted 
to make of space should support the treaty’s proscrip-
tion of nonappropriation.18 There are no temporal 
limits on occupying any area of space for any given 
use. Currently, the undefined term “use” has assumed 
such an all-embracing reach that almost anything 
short of outright hostility may qualify as a legitimate 
“use” of space. The result is that even an object with 
no purpose or function other than “being” can pos-
sess an orbit indefinitely as long as it merely occupies 
the space.19 This understanding of “use” results in no 
qualitative difference between occupation for the pur-
pose of some nebulous “use” and forbidden national 
appropriation because the identical result is produced 
in both instances: preclusion of all other states from 
enjoying that area indefinitely.20

Interpretation of the treaty language to limit “use” in 
a constructive way could outlaw such eternal occupa-
tion of orbits or territory (which is essentially ownership 
in all but name). Such an interpretation is supported by 
analogues in the International Telecommunication Union 
(ITU), which implicitly recognizes that active “use” of an 
orbital position in a congested frequency spectrum is a 
predicate to a state’s right to occupy it.

The ITU incorporates a “bring into use” require-
ment for satellite frequencies, reducing the nebulous 
concept of “use” to practical applications that aid 
in the interpretation of Article I of the Outer Space 
Treaty. The “use” requirement derives from the key 
ITU determination that “radio frequencies and any 
associated orbits, including the geostationary-satellite 
orbit, are limited natural resources and that they must 
be used rationally, efficiently and economically.”21 The 
ITU regime provides insight into how and why the 
mere occupation of an orbit is not the kind of use 
“carried out for the benefit and in the interests of all 
countries” granted by the Outer Space Treaty, espe-
cially when its sole effect is to keep others from using 
a limited natural resource.

Addressing the Problem of Perpetual Ownership
A second focus of treaty interpretation must 

address the problem of perpetual ownership. As dis-
cussed above, noninterference with another’s property 
rights in an object is currently inviolate because the 
only justifiable grounds for interference are either very 
vague (e.g., the use is not “peaceful”) or extremely 
limited (e.g., “objects carrying nuclear weapons or 
any other kinds of weapons of mass destruction”). 
But comparisons to national regimes that mandate 
action to keep the highway system clear of debris may 

be useful to demonstrate that ownership rights in an 
object do not confer absolute protection in situations 
where the object’s activity is inconsistent with the 
“due regard” policies underlying space law.

For example, the U.S. Federal Highway Adminis-
tration systematically coordinates a national program 
focused on the efficient clearing of traffic incidents 
from highways and “authority removal” laws allowing 
removal of vehicles from the roads without fear of lia-
bility claims from their owners. If the car is not being 
“used” on the highway, it will be removed—with or 
without the owner’s consent—for the greater safety of 
the traveling public and regardless of any ownership 
rights. Employment of such analogues can demonstrate 
why the bundle of rights that accompany ownership of 
uncontrolled space debris can and should be curtailed 
when social policy dictates (as when, for example, a 
sustainable and safe space traffic system must be main-
tained for the benefit of all spacefaring states).

Space law currently provides little guidance to 
define the types of conduct that cause prohibited 
harm. However, generally accepted international stan-
dards may be imported from customary international 
environmental law, which recognizes the obligation of 
states to ensure that activities within their jurisdiction 
and control respect the environment of other states 
and areas beyond national control.22

The duty not to cause significant transboundary 
environmental harm is not absolute; there is an inter-
national due diligence standard, which is generally 
considered to be appropriate and proportional to the 
degree of risk of transboundary harm in the particu-
lar instance.23 That standard could apply to a state that 
permits its space object to cause hazards to naviga-
tion of other space users in affected orbits, so that it is 
vulnerable to a claim of violating generally accepted 
international rules if it fails to take steps “appropriate 
and proportional to the degree of risk” to abrogate or 
ameliorate the danger—establishing a concrete stan-
dard to measure “negligent” conduct in space.24

Conclusion
Scientists have warned for decades that ADR will 

eventually be necessary, but current interpretations of 
international space law provide no support or incen-
tive for its use. The necessary space law provisions 
exist, but their ambiguous interpretation affords the 
owners of hazardous space debris unjustifiably broad 
control and discretion to defer indefinitely any action 
to curtail that danger. Adoption of an interpretation of 
the treaty language consistent with the original intent 
of the international community and in a way that 
addresses the law and policy issues exposed by ADR 
could offer a solution. Making law by treaty interpreta-
tion would require no treaty adoption or amendment 
and could provide the impetus for adoption of ADR 
policies on a domestic or national level. At the very 
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least, widespread recognition of this interpretation of 
space law could contribute to the formation of cus-
tomary international law supporting the use of ADR.
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