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Abstract 

An increasing amount of orbital debris threatens the sustainable use of outer space. This 
paper draws upon a tentative framework of polycentric governance, trust, reciprocity and 
cooperation for the collective-active problem of space debris in the near-Earth orbits. After 
analyzing space debris from an international legal and policy perspective, a new international 
organization for the active removal of debris is proposed as a solution to key interrelated 
impediments to decisive action by the international community – i.e. the difficult decision-
making within the United Nations Committee on the Peaceful Uses of Outer Space 
(UNCOPUOS), the paucity of current international space law on space debris, and 
international security concerns in the context of an arms race in outer space. 
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Summary 
This paper will look at the question ‘space debris: towards an international organization?’ from 
an international legal and policy perspective. The first section explains the threat 
anthropogenic space debris poses to the sustainable use of outer space for peaceful 
purposes. In the short-term it can cause damage to spacecraft or the loss of human life. In the 
long-term, through cascading collisions, the near-Earth orbits might become so congested as 
to become useless. The cumulative technical solutions to the problem are: limiting the creation 
of debris (mitigation) and removing debris or fixing spacecraft in orbit (remediation). However, 
these solutions must be implemented on a global scale across a great number of space actors. 

Building on this consideration, the second section will analyze the outer space environment 
as a global commons with concomitant risks of overexploitation by its users. Traditionally 
proposed solutions of either market or central authority are inapplicable, inopportune or 
infeasible in outer space because of fundamental flaws, international space law and 
fragmented geopolitical reality. Instead, a polycentric approach can help to better govern the 
common-pool resources of near-Earth orbits in the space commons by building trust and 
encouraging cooperation among the many decentralized space actors on various levels. 

As a single central organization seems inopportune, the third section first analyzes the 
insufficiencies of current mitigation efforts to combat the space debris problem. As a growing 
consensus on the need for remediation is evident, it then proposes another kind of 
international organization: an Active Debris Remediation Organization (ADRO). This 
intergovernmental organization can mobilize political will of space faring States, bypass the 
slow existing international frameworks and increase cooperation towards collective action on 
debris. 

The fourth and final section focuses on two specific legal lacunae in current international space 
law on space debris and space weapons and integrates the proposal for an ADRO with 
possible solutions to these gaps. The lack of a coherent definition of space debris in the space 
treaties has detrimental legal effects that impede implementation of remediation. At the same 
time, the fear of offensive application of remediation technology in space can motivate States 
to start an arms race in outer space. Through increased cooperation in an ADRO, the 
international community can largely avoid these problems while gaining priceless experience 
towards other worthwhile legal and policy solutions in the future. 
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1. Introduction 
In the 21st century, the problem of a growing population of space debris in near-Earth orbits 
affects the whole of humanity. Countless aspects of our modern day global society rely on an 
ever-growing, sophisticated space infrastructure that provides benefits ranging from 
meteorological observations, over disaster relief and telecommunications, to verification of 
critical arms control treaties. If the long-term sustainability of peaceful outer space activities is 
to be preserved, space debris will have to be conclusively dealt with. 

Great effort is undertaken towards achieving this goal across myriad disciplines. Scientists try 
to more accurately model the debris environment and come up with technology to mitigate or 
remediate orbital junk. At the same time, law- and policymakers try to incorporate these 
scientific findings into effective strategies on the national and international level to address the 
debris problem. It is within this context that this paper is situated. The overriding aim and goal 
is the search for a solution that not only has broad support among all those who use or rely 
on outer space, but is also pragmatic, feasible and effective in answering to the common need 
of addressing the space debris conundrum.  

 

2. Technical aspects of space debris 

2.1 The problem of space debris 

Anthropogenic space debris comprises objects that are produced by normal outer space 
activity, by in-orbit collisions or break-ups, or even by military anti-satellite weapon (ASAT) 
tests1. Debris can vary in size from miniscule flecks of paint, through baseball-sized bolts, to 
very large upper stages of launch vehicles or entire defunct satellites2. Technical definitions 
of space debris unvaryingly focus on its non-functional nature. In this vein, the Inter-Agency 
Space Debris Coordination Committee (IADC) defines space debris as “all man made [sic] 
objects including fragments and elements thereof, in Earth orbit or re-entering the atmosphere, 
that are non functional”3.  

In the immediate and short term orbital debris poses significant risks to operational satellites 
which could be damaged, incapacitated or completely destroyed4, and to human life in space 
or, in case of reentry, in the air or on the ground. In the long term, space debris endangers the 
sustainability of outer space activities and the use of the space environment itself5. As early 
as 1978, scientists have described a runaway cascade effect, colloquially termed Kessler 
Syndrome, whereby collisions between the ever-growing number of orbital objects, debris or 
spacecraft, will create more debris and, thus, even more collisions. Eventually, through this 
self-reinforcing feedback loop, Earth orbits could be reduced to debris belts, rendering them 
useless for outer space activities6. More recent research has revealed that this cascade effect 
might already be under way, even with an immediate hypothetical moratorium on space 

                                                 
1  For example, the 2007 Chinese ASAT test that destroyed the FengYun 1C satellite caused the largest 
man-made orbital debris cloud in history. A.M. BRADLEY and L.M. WEIN, “Space debris: Assessing risk and 
responsibility”, Advances in Space Research 2009, 1372. 
2  K.D. HEBERT, “Regulation of Space Weapons: Ensuring Stability and Continued Use of Outer Space”, 
Astropolitics: The International Journal of Space Politics & Policy 2014, 13. 
3  INTER-AGENCY SPACE DEBRIS COORDINATION COMMITTEE, IADC Space Debris Mitigation 
Guidelines, IADC-02-01, 2007, 5, at http://www.iadc-online.org/Documents/IADC-2002-
01,%20IADC%20Space%20Debris%20Guidelines,%20Revision%201.pdf (last accessed 9 August 2015). 
4  C. BONNAL and F. ALBY, “Measures to reduce the growth or decrease the space debris population”, 
Acta Astronautica 2000, 699. 
5  A.E. WHITE and H.G. LEWIS, “The many futures of active debris removal”, Acta Astronautica 2014, 189. 
6  See: D.J. KESSLER and B.G. COUR-PALAIS, "Collision Frequency of Artificial Satellites: The Creation 
of a Debris Belt", Journal of Geophysical Research: Space Physics 1978, 2637–2646; D.J. KESSLER, N.L. 
JOHNSON, J.C. LIOU and M. MATNEY, “The Kessler Syndrome: Implications to Future Space Operations”, 
Advances in the Astronautical Sciences 2010, 47-61. 
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launches, but could be overcome by annually removing as little as five large pieces of debris 
that carry a large risk of collision7. 

Consequently, the Big Sky Theory, holding that space is so vast so as to be virtually immune 
to congestion and continually available for risk-free utilization, must now be questioned as 
space has become ever-more congested and the probability of collisions continues to rise8. 
Urgent technological and legal regulatory measures have to be devised and implemented to 
slow and, ultimately, reverse the trend to avoid further proliferation. 

 

2.2 Solutions to the space debris problem: mitigation and remediation 

Technical measures to combat space debris can be broadly divided into two categories: 
mitigation and remediation. Their legal and policy aspects will be discussed in following 
sections. 

As defined by the IADC, “space debris mitigation consists of all efforts to reduce the generation 
of space debris through measures associated with the design, manufacture, operation and 
disposal phases of a space mission”9. Therefore, mitigation measures are preventive and 
primarily seek to avoid further creation of debris. They can be implemented in a variety of 
ways10. For instance, ‘passivation’11 aims at the elimination of all stored energy in a satellite 
or in orbital stages of space launchers through venting or burning off excess propellant or 
discharging batteries to reduce the risk of explosions and catastrophic break-up12. Meanwhile, 
additional shielding on spacecraft can limit the effects of collisions and reduce break-up 
events13. 

In addition, one of the primary mitigation measures comprises the de- or re-orbiting of 
spacecraft at their end-of-life (EOL) to remove them through their own maneuvers from 
congested orbits by, respectively, either re-entry and burning up in the atmosphere or moving 
them into alternative ‘graveyard orbits’ where they are less likely to interfere with operational 
spacecraft14. With regards to the highly congested low Earth orbit (LEO) region, through which 
all objects headed for outer space must pass, significant importance is placed on high 

                                                 
7  See: J.C. LIOU and N.L. JOHNSON, “A sensitivity study of the effectiveness of active debris removal in 
LEO”, Acta Astronautica 2009, 236-243; J.C. LIOU, N.L. JOHNSON and N.M. HILL “Controlling the growth of future 
LEO debris populations with active debris removal”, Acta Astronautica 2010, 648-653; J.C. LIOU, “An active debris 
removal parametric study for LEO environment remediation”, Advances in Space Research 2011, 1865-1876. 
8  R.S. JAKHU, “Iridium-Cosmos collision and its implications for space operations” in K.-U. SCHROGL, B. 
BARANES, C. VENET and W. RATHGEBER (Eds.), Yearbook on Space Policy 2008/2009, New York, Springer-
Verlag Wien, 2010, 254. 
9  INTER-AGENCY SPACE DEBRIS COORDINATION COMMITTEE, Key Definitions of the Inter-Agency 
Space Debris Coordination Committee (IADC), IADC-13-02, 2013, 1, at http://www.iadc-
online.org/Documents/IADC-2013-02,%20IADC%20Key%20Definitions.pdf (last accessed 9 August 2015). 
10  See: D. REX, “The Effectiveness of Space Debris Reduction Measures”, Advances in Space Research 
1993, 249-262. 
11  See: C. BONNAL, J. GIGOU and D. AUBIN, “Space debris mitigation measures applied to European 
launchers”, Acta Astronautica 2009, 1679-1688. 
12  INTER-AGENCY SPACE DEBRIS COORDINATION COMMITTEE, IADC Space Debris Mitigation 
Guidelines, IADC-02-01, 2007, 6, at http://www.iadc-online.org/Documents/IADC-2002-
01,%20IADC%20Space%20Debris%20Guidelines,%20Revision%201.pdf (last accessed 9 August 2015). 
13  M. LAMBERT and E. SCHNEIDER, “Shielding against space debris. A comparison between different 
shields: the effect of materials on their performances”, International Journal of Impact Engineering 1995, 477-485; 
T. YASAKA, “Space Debris Protection: A Standard Procedure in Future?”, Acta Astronautica 2003, 529-531. 
14  INTER-AGENCY SPACE DEBRIS COORDINATION COMMITTEE, IADC Space Debris Mitigation 
Guidelines, IADC-02-01, 2007, 7, at http://www.iadc-online.org/Documents/IADC-2002-
01,%20IADC%20Space%20Debris%20Guidelines,%20Revision%201.pdf (last accessed 9 August 2015). 
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compliance15 to a 25-year post-mission disposal (PMD) guideline16, whereby objects in LEO 
should be maneuvered at their EOL so as to re-enter the Earth’s atmosphere within twenty 
five years17. Evidently, this implies that operators reserve a portion of available propellant, 
which reduces the operational lifetime of the satellite and thus poses a significant cost, as is 
the case with all mitigation measures18. 

In contrast, space debris environment remediation, “consists of efforts to manage the existing 
space debris population through active space debris removal with emphasis on densely 
populated orbit regions”19. Remediation is curative in nature and implies the use of various 
technologies to remove debris from the Earth orbits. Such technology can consist of, inter alia, 
lasers to remove small pieces of debris in LEO, electro-dynamic tethers that attach to a piece 
of debris to make it re-orbit or re-enter20 or even unmanned ‘hunter’ spacecraft that can 
maneuver into close proximity and attach themselves to large non-functional satellites21. 
Currently, active debris remediation (ADR) technology is in a relatively early stage and will 
require significant additional costs before being widely implemented and operational22. 

If efforts to protect the space environment are to be fruitful, both mitigation and remediation 
measures will have to be duly implemented. 

 

3. A conceptual framework for international space governance 
In this section an abstract conceptual framework is put forward to look at international 
governance problems and at how adopting this framework could prove advantageous in 
searching for and applying possible solutions to the growing problem of space debris.  

 

3.1 Space as a global commons with common-pool resources 

A commons is a resource domain in which common-pool resources (CPRs) are found. CPRs 
can be defined as a collection of resource units with two distinct characteristics23. Firstly, they 
feature low excludability, meaning it is difficult, but not impossible, to exclude other, legally 
defined users from benefitting from or accessing that resource unit. Secondly, CPRs are 

                                                 
15  A.M. BRADLEY and L.M. WEIN, “Space debris: Assessing risk and responsibility”, Advances in Space 
Research 2009, 1372. 
16  H.G. LEWIS, A.E. WHITE, R. CROWTHER and H. STOKES, “Synergy of debris mitigation and removal”, 
Acta Astronautica 2012, 67. 
17  INTER-AGENCY SPACE DEBRIS COORDINATION COMMITTEE, IADC Space Debris Mitigation 
Guidelines, IADC-02-01, 2007, 9-10, at http://www.iadc-online.org/Documents/IADC-2002-
01,%20IADC%20Space%20Debris%20Guidelines,%20Revision%201.pdf (last accessed 9 August 2015). 
18  C. WIEDEMANN, M. OSWALD, J. BENDISCH, H. SDUNNUS and P. VÖRSMANN, “Cost and benefit 
analysis of space debris mitigation measures”, Acta Astronautica 2004, 311-324. 
19  INTER-AGENCY SPACE DEBRIS COORDINATION COMMITTEE, Key Definitions of the Inter-Agency 
Space Debris Coordination Committee (IADC), IADC-13-02, 2013, 1, at http://www.iadc-
online.org/Documents/IADC-2013-02,%20IADC%20Key%20Definitions.pdf (last accessed 9 August 2015). 
20  See: G. VANNARONI, M. DOBROWOLNY and F. DE VENUTO, “Deorbiting with electrodynamic tethers: 
comparison between different tether configurations”, Space Debris 2001, 159-172; Y. ISHIGE, S. KAWAMOTO 
and S. KIBE, “Study on electrodynamic tether system for space debris removal”, Acta Astronautica 2004, 917-929; 
V. CHOBOTOV, N. MELAMED, W.H. AILOR and W. SPENCER CAMPBELL, “Ground assisted rendezvous with 
geosynchronous satellites for the disposal of space debris by means of Earth-oriented tethers”, Acta Astronautica 
2009, 946-951. 
21  C. BONNAL and F. ALBY, “Measures to reduce the growth or decrease the space debris population”, 
Acta Astronautica 2000, 701-703; S.-I. NISHIDA, S. KAWAMOTO, Y. OKAWA, F. TERUI and S. KITAMURA, 
“Space debris removal system using a small satellite”, Acta Astronautica 2009, 95-102; S.I. NISHIDA and S. 
KAWAMOTO, “Strategy for capturing of a tumbling space debris”, Acta Astronautica 2011, 113-120. 
22  See: L. VANCE and A. MENSE, “Value analysis for orbital debris removal”, Advances in Space Research 
2013, 685-695. 
23  S.J. BUCK, The Global Commons: An Introduction, Washington, D.C, Island Press, 1998, 5. 
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characterized by subtractability: the use of a resource unit in the CPR by one resource 
appropriator subtracts from another’s ability to use that same resource24. 

International commons and global commons are very large resource domains that do not fall 
under the jurisdiction of any single country, are accessible to anybody and are extremely 
difficult to own fully or partially25. International commons, such as the Mediterranean Sea, and 
to a lesser extent Antarctica, are shared by several nations, but exclude others. Global 
commons meanwhile, are non-exclusionary, in that all nations have legal access26. 

To be sure, art. I and II of the 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, OST)27 explicitly grant legal access to outer space to all States and obligate 
use thereof to be for the benefit of all mankind. Though no judgment by the International Court 
of Justice to this effect exists hitherto, it has been convincingly argued in literature that certain 
parts of the OST, art. I and art. II among them, have acquired the status of customary 
international law, perhaps even rising to the peremptory capacity of ius cogens28. Thus, all 
States, signatory to the OST or not, enjoy free access to outer space, at least in principle, and  
necessarily concede the same right to all others. It follows that outer space is a global 
commons, a space commons, and that any resources within its domain are characterized by 
non-excludability. 

Furthermore, for the purpose of space debris and its related governance problems, it is useful 
to define the relevant spatial scope as the near-Earth space environment29, primarily LEO and 
the geostationary Earth orbits (GEO), which contains satellites in orbit around the Earth30. 
These areas contain two primary resource units that are susceptible to consumptive 
appropriation31: (i) orbital positions, or spatial-dimension resources32, and (ii) the frequencies 
on the electromagnetic spectrum33. Depending on their purpose, satellites need to operate in 
specific orbital slots and on specific frequencies. As mostly only a single satellite at a time can 
utilize these specific resource units, they can be said to have a high level of ‘subtractability’34. 

Thus, near-Earth orbits can be said to have both low excludability and high subtractability, 
thereby satisfying the definition of a CPR35. 

                                                 
24  B.C. WEEDEN and T. CHOW, “Taking a common-pool resources approach to space sustainability: A 
framework and potential policies”, Space Policy 2012, 166. 
25  B.C. WEEDEN and T. CHOW, “Taking a common-pool resources approach to space sustainability: A 
framework and potential policies”, Space Policy 2012, 166. 
26  S.J. BUCK, The Global Commons: An Introduction, Washington, D.C, Island Press, 1998, 6. 
27  Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, 
including the Moon and Other Celestial Bodies, Adopted on 19 December 1966 and entered into force on 10 
October 1967, United Nations General Assembly Resolution 2222(XXI), Annex, International Legal Materials 1967, 
Vol. 6, 386-390.  
28  F. LYALL and P.B. LARSEN, Space Law: A Treatise, Surrey, Ashgate Publishing Company, 2009, 70-80; 
R. ABEYRATNE, Space Security Law, Heidelberg, Springer-Verlag, 2011, 56-58. 
29  As opposed to orbits around other celestial bodies or elsewhere in outer space that could be classified as 
CPRs, but are currently not relevant for the purpose of space debris. 
30  B.C. WEEDEN and T. CHOW, “Taking a common-pool resources approach to space sustainability: A 
framework and potential policies”, Space Policy 2012, 168. 
31  S. CHADDHA, An Inquiry For an Alternative Institutional Arrangement To Govern Outer Space, Doctoral 
Thesis, School of Law of the University of Manchester, 2013, 134, at https://www.escholar.manchester.ac.uk/uk-
ac-man-scw:222940 (last accessed 9 August 2015). 
32  S.J. BUCK, The Global Commons: An Introduction, Washington, D.C, Island Press, 1998, 5. 
33  B.C. WEEDEN and T. CHOW, “Taking a common-pool resources approach to space sustainability: A 
framework and potential policies”, Space Policy 2012, 168. 
34  S.J. BUCK, The Global Commons: An Introduction, Washington, D.C, Island Press, 1998, 5-6. 
35  For an in-depth analysis of the classification of near-Earth orbits as a CPR, see: S. CHADDHA, An Inquiry 
For an Alternative Institutional Arrangement To Govern Outer Space, Doctoral Thesis, School of Law of the 
University of Manchester, 2013, 123-134, at https://www.escholar.manchester.ac.uk/uk-ac-man-scw:222940 (last 
accessed 9 August 2015). 
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3.2 Tragedy of the space commons 

The ‘tragedy of the commons’ denotes the supposed environmental degradation through 
overexploitation when many actors use a CPR36. The traditional metaphor37 employs a 
common grazing pasture that is open to all. Each herder, acting in his own rational self-
interest, would maximize his individual gain by adding more grazing animals, but only bear a 
sliver of the negative consequences of overexploitation, the costs, which are mostly 
externalized over all other herders. Eventually, the pasture would become barren to all. In 
short, this is a collective-action problem and the misalignment between individual and 
collective rationality is often modeled as a ‘prisoner’s dilemma game’ where individuals choose 
actions in an interdependent situation, such as the exploitation of a CPR38. When the game 
consists of only one round and each fully rational actor chooses its actions based on 
maximizing short-term benefits, then no cooperation takes place and overexploitation 
occurs39. 

The prediction of tragedy applies to the space commons and its CPRs as well40. Applying the 
metaphor41, near-Earth orbits are a common pasture susceptible to overexploitation by space 
faring nations or actors42. They reap the benefits of placing additional satellites or objects in 
orbit, but the ‘costs’ of additional space debris created in the process or thereafter are spread 
out over all other current or future users of space, encouraging overexploitation43. Though 
unfathomably large it may seem, eventually orbital space would become congested with an 
increasing number of debris, rendering this ‘space pasture’ similarly barren to all.  

Traditionally and generally, two non-technical, mutually exclusive solutions to this dilemma 
have been proposed: (i) the market approach, through privatization of the commons, or (ii) 
Leviathan-like, governmental coercive power and centralized state control over the 
commons44. Privatization would allocate ownership rights over specific areas of the commons 
to individual actors, thereby instilling within them an intrinsic responsibility to act in ways that 
are congruent to the sustainability of their owned areas45. On the other hand, a Leviathan-like 
external entity, through command-and-control approaches, would internalize the negative 
externalities resulting from misuse of the commons by rational, self-interested users, placing 
the environmental costs back on them to avoid overexploitation46.  

                                                 
36  E. OSTROM, Governing The Commons: The evolution of institutions for collective action, Cambridge, 
Cambridge University Press, 1990, 2. 
37  See: G. HARDIN, “The Tragedy of the Commons”, Science 1968, 1244. 
38  See: E. OSTROM, Governing The Commons: The evolution of institutions for collective action, 
Cambridge, Cambridge University Press, 1990, 3-5; S.R. CARPENTER, “Sustainability and common-pool 
resources: alternatives to tragedy”, Philosophy and Technology 1998, 44-45. 
39  E. OSTROM, “Analyzing collective action”, Agricultural Economics 2010, 155-156. 
40  J. TAYLOR, “Tragedy of the Space Commons: A Market Mechanism Solution to the Space Debris 
Problem”, Columbia Journal of Transnational Law 2011, 260. 
41  Though sufficient for the purposes of this paper, the metaphorical use of models in this sense is not without 
its dangers, as it can obscure the actual, intricate relationships and variables at play. See: E. OSTROM, Governing 
The Commons: The evolution of institutions for collective action, Cambridge, Cambridge University Press, 1990, 
7-8. 
42  R.C. BIRD, “Procedural Challenges to Environmental Regulation of Space Debris”, American Business 
Law Journal 2003, 657-658. 
43  L.D. ROBERTS, “Addressing the Problem of Orbital Space Debris: Combining International Regulatory 
and Liability Regimes”, Boston College International and Comparative Law Review 1992, 71. 
44  E. OSTROM, Governing The Commons: The evolution of institutions for collective action, Cambridge, 
Cambridge University Press, 1990, 8-13; S.R. CARPENTER, “Sustainability and common-pool resources: 
alternatives to tragedy”, Philosophy and Technology 1998, 37-43; S. CHADDHA, An Inquiry For an Alternative 
Institutional Arrangement To Govern Outer Space, Doctoral Thesis, School of Law of the University of Manchester, 
2013, 39 and 43-46, at https://www.escholar.manchester.ac.uk/uk-ac-man-scw:222940 (last accessed 9 August 
2015). 
45  M.S. SOROOS, “The Commons and Lifeboat as Guides for International Ecological Policy”, International 
Studies Quarterly 1977, 650. 
46  O.R. YOUNG, “Land use, environmental change, and sustainable development: the role of institutional 
diagnostics”, International Journal of the Commons 2011, 68-76. 
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An overview of the heavy criticism of and opposition to these ‘private property’ and ‘public 
property’ solutions, in diverse fields, though extremely compelling and having received ample 
attention elsewhere47, falls beyond the purview of this paper. Nevertheless, the unique legal 
status of outer space itself also seems to militate against the application of these binary 
approaches: art. I and art. II OST explicitly oppose ‘national appropriation’ by claims of 
sovereignty in space, while ordering the use thereof to be to the benefit of all. 

Concerning privatization, imposition of a private property regime and the conference of title to 
citizens would ostensibly require an entity with sufficient sovereignty over outer space, quod 
non48. Further, as concerns non-appropriation in art. II OST, art. VI OST confers international 
responsibility on States for “for national activities in outer space, including the moon and other 
celestial bodies, whether such activities are carried on by governmental agencies or by non-
governmental entities”, but it is argued in some literature that the exact extent of this provision 
as to ‘sub-national’ appropriation, by actors below the level of ‘State’, remains unclear49.  

This argument is not in line with international space law50. ‘National’ is to be interpreted broadly 
and must be understood as opposed to ‘international’ and not to ‘private’51. ‘Non-governmental 
entities’ are covered by art. VI OST and include any entity – every natural and juridical person- 
that is not strictly governmental. Thus, not only are States fully responsible for activities of 
private entities and their accordance to the OST and international law pursuant art. VI and art. 
III OST, but both governmental and private activities are effectively assimilated into ‘national 
activities’52. Therefore, ‘sub-national’ appropriation is always also ‘national’ appropriation and 
explicitly precluded by art. II OST. 

Similar objections arise against the argument that supra-national efforts on the international 
plane also seem to fall beyond the ambit of the OST’s proscription of ‘national’ appropriation53. 
Pursuant art. VI OST responsibility for compliance to the OST in space activities by an 
international organization, such as a supra-national organization, shall be borne by both the 
organization itself as well as States, parties to the OST, participating in the organization. 
Therefore, supra-national appropriation is likewise precluded by art. II OST. Simply put, if 
appropriation by States is precluded, evidently they cannot transfer any legal title to entities 
either ‘below’ or ‘above’ them54. 

Looking to other sources of inspiration, though not applicable to near-Earth orbits and only 
ratified by a small number of States, the Agreement Governing the Activities of States on the 

                                                 
47  For an extensive overview of ‘the tragedy of private property’ and ‘the tragedy of public property’, see: S. 
CHADDHA, An Inquiry For an Alternative Institutional Arrangement To Govern Outer Space, Doctoral Thesis, 
School of Law of the University of Manchester, 2013, 43-46, at https://www.escholar.manchester.ac.uk/uk-ac-man-
scw:222940 (last accessed 9 August 2015). 
48  See: J.F. GALLOWAY, “Game theory and the law and policy of outer space”, Space Policy 2004, 90; 
BOARD OF DIRECTORS OF THE INTERNATIONAL INSTITUTE OF SPACE LAW, “Property Rights: Statement 
of the Board of Directors of the International Institute of Space Law (IISL), 22 March 2009”, Space Policy 2009, 
201. 
49  Z. MEYER, “Private Commercialization of Space in an International Regime: A Proposal for a Space 
District”, Northwestern Journal of International Law & Business 2010, 251. 
50  For an in-depth analysis, see: F. TRONCHETTI, “The Non-Appropriation Principle Under Attack: Using 
Article II of the Outer Space Treaty in its Defense”, The 50th International Colloquium on the Law of Outer Space 
(IISL), The 40th Anniversary of the Outer Space Treaty, and other Legal Matters 2007, IAC-07-E6.5.13, 1-11. 
51  U.L. BOHLMANN, “Legal Aspects of the “Space Exploration Initiatives”” in M. BENKO and K.-U. 
SCHROGL (Eds.), Space Law: Current Problems and Perspectives for Future Regulation, Utrecht, Eleven 
International Publishing, 2005, 223. 
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Moon and Other Celestial Bodies55 (Moon Treaty) states, in art. 11, §1, that the natural 
resources of the Moon and other celestial bodies are “the common heritage of mankind” and 
similarly rejects sovereignty or national appropriation in art. 11, §2. The only notable 
exceptions thereto, barring scientific investigation in art. 6, §2, are based on an international 
consensus on either specific legal rules with respect to resources found on celestial bodies 
other than the Earth or the Moon, in art. 1, §1, or the establishment of an international regime 
to govern the exploitation of the Moon’s natural resources when this exploitation becomes 
feasible, as prescribed in art. 11, §5-7.  

Read together, the two treaties so seem to point strongly to a resistance to unilateral 
appropriation or exploitation of outer space, choosing rather, the establishment of an 
international regime, based on international consensus, as the mechanism to oversee and 
regulate exploitation56. Thus, one solution to the tragedy of the space commons presupposes 
the other. The imposition of a private property regime legally requires an international 
institution, formed by consensus, with coercive and regulatory or legislative power over outer 
space, a Leviathan-like entity. Nothing precludes States to come together in this manner, but 
taking into account the wildly varied interests and positions of States on myriad issues 
pertaining to space or, inter alia, the concept of ‘property’ and their general reluctance57 to 
offer up a degree of their hitherto largely unfettered freedom of action58, it is hard to see how 
sufficient international consensus could be reached59 in the foreseeable future60 (cf. infra, 3.3).  

Summarizing; the dichotomous public or private solutions to the tragedy of the commons are 
insufficient ab initio, in a general sense, to stop overexploitation and ultimate degradation of a 
commons. In addition to this shortfall, with regards to the space commons in particular, the 
need to establish an all-encompassing, monocentric entity to implement either of the solutions 
renders these approaches de facto geopolitically moot, at least until sufficient political will 
coalesces. Faced with this binary deadlock and the urgency of the space debris problem, there 
is an immediate need to re-conceptualize the problem and its solutions. A possible ‘third way’ 
for sustainable economic governance of commons and CPRs, most suitably termed 
polycentric governance61, originates from the works of political scientist Elinor Ostrom, for 
which she received the The Sveriges Riksbank Prize in Economic Sciences in Memory of 
Alfred Nobel in 200962. 

  

                                                 
55  Agreement Governing the Activities of States on the Moon and Other Celestial Bodies, Adopted on 5 
December 1979 and entered into force in July 1984, Resolution 34/68 of the UNGA, International Legal Materials 
1979, Vol. 18, 1434-1441. 
56  Z. MEYER, “Private Commercialization of Space in an International Regime: A Proposal for a Space 
District”, Northwestern Journal of International Law & Business 2010, 253. 
57  J. TALLIS, “Remediating Space Debris: Legal and Technical Barriers”, Strategic Studies Quarterly 2015, 
91. 
58  B.C. WEEDEN and T. CHOW, “Taking a common-pool resources approach to space sustainability: A 
framework and potential policies”, Space Policy 2012, 169. 
59  I. BAUMANN, “Diversification of Space Law”, in M. BENKO and K.-U. SCHROGL (Eds.), Space Law: 
Current Problems and Perspectives for Future Regulation, Utrecht, Eleven International Publishing, 2005, 71. 
60  See also: R.P. MERGES and G.H. REYNOLDS, “Space Resources, Common Property, and the Collective 
Action Problem”, Berkeley Law Scholarship Repository 1997, 108-109. 
61  E. OSTROM, Governing The Commons: The evolution of institutions for collective action, Cambridge, 
Cambridge University Press, 1990, 13-28. 
62  See: NOBEL MEDIA AB, “Elinor Ostrom – Facts”, Nobelprize.org 2014, at 
http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/2009/ostrom-facts.html (last accessed 9 
August 2015). 
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3.3 Polycentric governance  

The polycentric approach and its principles 

Empirical research has uncovered many successful ways of governing largely varied CPRs 
by institutions that are neither private or public, market or state, but rather are ‘private-like’ and 
‘public-like’, resisting the aforementioned traditional binary classification63. These “polycentric 
systems are characterized by multiple governing authorities at differing scales rather than a 
monocentric unit. Each unit within a polycentric system exercises considerable independence 
to make norms and rules within a specific domain (such as a family, a firm, a local government, 
a network of local governments, a state or province, a region, a national government, or an 
international regime). [...] As larger units get involved, problems associated with non-
contributors, local tyrants, and inappropriate discrimination can be addressed and major 
investments made in new scientific information and innovation”64. 

Central to this approach is that social dilemmas or collective-action problems concerning 
CPRs do not simply conform to the traditional, one-round, game-inspired view of self-
interested individuals rationally choosing short-term benefits. Instead, there is a more complex 
motivational structure at work65. Real-life ‘game’ situations, such as exploiting the near-Earth 
orbits, usually have more than a finite number of rounds and an uncertainty about the time or 
number of rounds involved. This leads to two interesting observations66.  

Firstly, if some actors do not act in the supposedly fully rational way of maximizing their 
individual gains, other actors, even when acting in such a fully rational manner, might choose 
to cooperate, e.g. by complying with debris mitigation standards, in order to gain the benefits 
of reciprocal cooperation67. Secondly, cooperation might be coerced if some actors employ a 
‘grim trigger strategy’: once anyone fails to cooperate, a permanent switch is made from 
cooperation to total defection68. In other words, not only are the strict ‘State or market’ solutions 
to the tragedy of the commons problematic, the theory of rational choice in single round games 
underlying the tragedy model itself needs to be nuanced as just one model that is not 
universally applicable to all situations69. 

Rather, the success of collective action seems to hinge on reputation, trust and reciprocity 
affecting cooperation. To put it succinctly: “when some individuals initiate cooperation in a 
repeated situation, others learn to trust them and are more willing to adopt reciprocity 
themselves leading to higher levels of cooperation. Thus, reputations for being trustworthy, 
levels of trust, and reciprocity are positively reinforcing. This also means that a decrease in 
any one of these can generate a downward cascade leading to little or no cooperation”70.  

It follows that instead of trying to externally ‘force’ self-interested actors into beneficial 
collective action, the focus should be on developing a polycentric approach that encourages 

                                                 
63  E. OSTROM, Governing The Commons: The evolution of institutions for collective action, Cambridge, 
Cambridge University Press, 1990, 14. 
64  E. OSTROM, “Polycentric systems for coping with collective action and global environmental change”, 
Global Environmental Change 2010, 552. 
65  E. OSTROM, “Beyond Markets and States: Polycentric Governance of Complex Economic Systems”, 
American Economic Review 2010, 25. 
66  E. OSTROM, “Analyzing collective action”, Agricultural Economics 2010, 155-156. 
67  D. KREPS, P. MILGROM, J. ROBERTS and R. WILSON, “Rational cooperation in the finitely repeated 
prisoner’s dilemma”, Journal of Economic Theory 1982, 245-252; E. OSTROM, “Analyzing collective action”, 
Agricultural Economics 2010, 156. 
68  D. FUDENBERG and E. MASKIN, “The folk theorem in repeated games with discounting or with 
incomplete information”, Econometrica 1986, 533-553; E. OSTROM, “Analyzing collective action”, Agricultural 
Economics 2010, 156-157. 
69  E. OSTROM, “Analyzing collective action”, Agricultural Economics 2010, 159-160. 
70  E. OSTROM, “Analyzing collective action”, Agricultural Economics 2010, 162-163. 
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trust and increases the levels of cooperation between actors at multiple scales71. Based on 
empirical analysis of successful and unsuccessful governance systems of otherwise dissimilar 
CPRs, eight principles were found to be present in every case of successful governance. 
These eight ‘CPR principles’ are72: 

1. Clearly defined boundaries of both the CPR and its legal appropriators; 
2. Congruence between the CPR and the governance structure and between the 

distribution of costs and the distribution of benefits; 
3. Collective choice arrangements allow most appropriators affected by a resource 

regime to participate in making and modifying its rules; 
4. Effective monitoring by appropriators themselves or by monitors accountable to them, 

of both the appropriation and provision levels of the users and of the condition of the 
resource; 

5. Graduated sanctions for appropriators for rule violations, which start very low but 
become more severe and punitive with repeated violations; 

6. Conflict resolution mechanisms which are rapid, low-cost and easy to access; 
7. Minimal recognition of rights by higher-level authorities for local users to make their 

own rules; 
8. Nested enterprises as the form of organizing governance in multiple nested layers, in 

the case of large-scale CPRs.  

These rules, as a minimum, should be kept in mind when engaging with and trying to improve 
a polycentric system to safeguard the sustainability of a CPR73. They envision an 
interdependent network of both public and private stakeholders, over multiple levels and 
scales, interacting in a self-organizing manner, each thereby contributing to the overarching 
regime in which the traditional central role of the State as the rulemaking entity is not 
necessarily a given. Furthermore, though “no governance system is perfect, […] polycentric 
systems have considerable advantages given their mechanisms for mutual monitoring, 
learning, and adaptation of better strategies over time”, while its participants “have the 
advantage of using local knowledge and learning from others who are also engaged in trial-
and-error learning processes”74. 

 

Governance of global commons: the example of global warming 

In applying a polycentric framework to the space commons, it is instructive to summarily look 
at another problem of global commons management; global warming. Though each CPR is 
unique and requires its own specific governance regime, important parallels can be found for 
space debris governance.  

For addressing problems of managing very large-scale commons, such as global warming, 
the traditional solution is to strive for an enforceable international treaty, e.g. to reduce 
emissions; an all-encompassing monocentric regime75. Though such a treaty should be 
encouraged and would be an invaluable and major tool in combating climate change, it is 
dependent on the formidable and laborious agreement of world leaders on a variety of cross-

                                                 
71  See: T. TOONEN, “Resilience in public administration: the work of Elinor and Vincent Ostrom from a public 
administration perspective”, Public Administration Review 2010, 193-202. 
72  E. OSTROM, “Beyond Markets and States: Polycentric Governance of Complex Economic Systems”, 
American Economic Review 2010, 13; B.C. WEEDEN and T. CHOW, “Taking a common-pool resources approach 
to space sustainability: A framework and potential policies”, Space Policy 2012, 167. 
73  See: E. OSTROM, Understanding Institutional Diversity, Princeton, Princeton University Press, 2005, 258-
271. 
74  E. OSTROM, “Polycentric systems for coping with collective action and global environmental change”, 
Global Environmental Change 2010, 552. 
75  E. OSTROM, “Polycentric systems for coping with collective action and global environmental change”, 
Global Environmental Change 2010, 555. 
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cutting issues, from risk assessment, over applicable thresholds of emissions, to the most 
effective rules. 

However, doing nothing in the interim or focusing solely on the negotiation of such a treaty, 
meanwhile, maximizes both the potential of complete catastrophe and the risk thereof for 
everyone involved76. Moreover, adopting a single governing authority or instrument forces 
policy- and lawmakers to experiment simultaneously with the entirety of the CPRs within their 
jurisdiction whenever a change in policy is implemented. So enacted, policies are treated like 
fixed courses77 that will not be easily modified thereafter and any preliminary error or false 
assumption could lead to negative outcomes78. Evidently, this problem is greatly exacerbated 
due to the size of a global commons and a tendency of world political leaders “to do nothing 
until they absolutely must”79. 

Instead, self-consciously adopting a polycentric approach would produce benefits and allow 
for experimentation and learning at multiple scales over smaller timeframes80. Global warming, 
like space debris, is a complex and ever-evolving problem for which there is no single cure-all 
or optimal solution, not even through a self-organizing, polycentric system. However, 
purported threats under a polycentric regime81, such as free-riding, inconsistent policies or 
appropriators relocating to ‘flags of convenience’ with more lenient regulations, would not 
simply cease to exist under an enforceable treaty82. 

Furthermore, commitment by States to strict enforcement measures ostensibly impedes the 
freedom of action of participating States or forces them to apply measures or sanctions which 
could be politically unpalatable, both domestically and internationally, leading them to 
implement ineffectual governance regimes without any ‘teeth’83. As a result of the same 
considerations, inter alia, international governance regimes seem to be characterized by a 
further paradox: strict enforceable treaties are exactly most likely when participating States 
are deemed least likely to enforce them84. 

The question then becomes: “how do we create a multiple-layer, polycentric system that can 
be dynamic, adaptive, and effective over time”85? Though the space commons are unique due 
to the fundamental laws of physics and the special international space law regime86, the CPR 
principles can, mutatis mutandis87, help in ensuring the near-Earth orbits remain sustainable 
and open for peaceful use by all. Here, the concept of ‘adaptive governance’ is imperative in 
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83  B.C. WEEDEN and T. CHOW, “Taking a common-pool resources approach to space sustainability: A 
framework and potential policies”, Space Policy 2012, 170. 
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85  E. OSTROM, Understanding Institutional Diversity, Princeton, Princeton University Press, 271. 
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Chow”, Space Policy 2012, 173-176. 
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applying the eight principles to large, complex CPR governance structures. As knowledge 
about and the characteristics of the commons environment change or expand and humans 
find ways to evade existing rules, the structure of regulations, norms and enforcement 
mechanisms should positively transform and evolve to better satisfy the needs and desires of 
a community88.  

 

3.4 Polycentricity and the space commons 

Towards a polycentric approach in space 

In the case of space debris, as with global warming, “doing nothing is not an option and the 
longer we fail to address the problem in a meaningful way, the worse the situation will get”89. 
As discussed, the corpus iuris spatialis legally requires a currently improbable international 
consensus to effect a resource governance regime for space CPRs. 

This problem is further compounded by the lack of legal clarity of the space treaties on issues 
intrinsically bound to the space debris problem, such as the lack of a precise legal definition 
of debris and issues of liability, registration, the concept of the launching state or ownership, 
which would, ostensibly, also require difficult international convergence on new or amended 
treaties or additional protocols to address these lacunae (cf. infra, 4.1). Paradoxically then, 
the space treaties themselves are a significant reason for both the governance gaps on space 
debris as well as for the international lethargy90 in addressing these lacunae and implementing 
effective remediation. 

Notwithstanding these challenges, “space sustainability implies that space must be kept open 
for terrestrial benefits”91. The difficult monocentric approach and top-down planning should not 
be entirely abandoned, but, as a minimum, be made coincident to a polycentric approach. This 
implies an important shift in focus for policy- and lawmakers which can help yield new 
proposals or uncover new avenues for action hitherto not considered.  

To be sure, this notion has been gradually coming to the fore in the United Nations Committee 
on the Peaceful Uses of Outer Space (UNCOPUOS) as a valuable tool in securing the long-
term sustainability of outer space activities92. This recognition of the advantages of a bottom-
up approach, that is both technically robust and includes a wide variety of space actors across 
multiple levels and sectors to reach non-binding agreements by consensus, is a hopeful sign.  

An added advantage of this process is the difficulty of reopening these voluntary agreements, 
or ‘rules of the road’, for the political levels93. The process essentially entails ‘track two 
diplomacy’: “the interaction between private citizens or groups of people within a country or 

                                                 
88  T. DIETZ, E. OSTROM and P.C. STERN, “The Struggle to Govern the Commons”, Science 2003, 1908-
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framework and potential policies”, Space Policy 2012, 167. 
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Space, A Report of the International Interdisciplinary Congress on Space Debris Remediation and On-Orbit 
Satellite Servicing (27 January 2012), UNCOPUOS, UN Doc. A/AC.105/C.1/2012/CRP.16 (2012), 39.  
90  J. TALLIS, “Remediating Space Debris: Legal and Technical Barriers”, Strategic Studies Quarterly 2015, 
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from different countries who are outside the formal governmental power structure”94. Here, the 
emphasis is on a non-adversarial, humanized communication process that avoids the 
constraints of formally representing a nation State with its complicated diplomatic and political 
concerns95. Thus, it avoids many of the difficulties and the ensuing immobility present in 
reaching binding international consensus on the higher political and legal levels. 

Moreover, a lot of future uncertainties remain, while current short-term decisions and 
approaches to the space debris problem can have long-term and equally uncertain effects. 
Thus, informal, bottom-up approaches are well suited to adaptive governance by allowing for 
a quicker and more closely tailored response to new problems or unforeseen consequences. 
They avoid the path dependency of more formal, fixed policies by constantly assessing, 
monitoring and adjusting towards better measures to combat the debris problem96.  

Lastly, a more factual argument for a polycentric approach is the highly complex and 
fragmented network of space actors, across all levels, each with varying mandates, structures, 
powers and authorities, that currently exists. Multipolar space governance is already a reality97 
and the polycentric principles can provide valuable insights in how to best harness this 
complexity and instrumentalize it towards the sustainable governance of near-Earth orbits. 

 

Actors in space governance vis à vis space debris 

With regards to space debris, primarily mitigation measures have been on the forefront of 
international efforts. What follows is a non-exhaustive overview of the most important actors 
in mitigation for the purposes of this paper. The wide variety of commercial and private actors, 
including even individual consumers of satellite services, is not discussed due to size 
constraints, but should be borne in mind.  

a) United Nations Committee on the Peaceful Uses of Outer Space (UNCOPUOS) 

Building on research and best practices of its members, the IADC, an intergovernmental forum 
consisting of the European Space Agency (ESA) and national space agencies of eleven 
countries98 for the coordination of activities related to the issues of man-made and natural 
debris in space, adopted a set of non-binding mitigation guidelines on a consensual basis in 
2002, with an update in 200799. The guidelines seek to minimize the creation of debris as a 

                                                 
94  D.S. MCKNIGHT, “Track-Two Diplomacy: An International Framework for Controlling Orbital Debris”, 
American Institute of Aeronautics and Astronautics, AIAA Space Programs and Technologies Conference 
September 25-28, AIAA 90-3896, 1990, 3. 
95  D.S. MCKNIGHT, “Track-Two Diplomacy: An International Framework for Controlling Orbital Debris”, 
American Institute of Aeronautics and Astronautics, AIAA Space Programs and Technologies Conference 
September 25-28, AIAA 90-3896, 1990, 3-6. 
96  See: A. WHITE, An Adaptive Strategy to Control the Space Debris Population, Doctoral Thesis, Faculty 
of Engineering and the Environment of the University of Southampton, 2014, 26, at 
http://eprints.soton.ac.uk/377012/1.hasCoversheetVersion/An%20Adaptive%20Strategy%20to%20Control%20th
e%20Space%20Debris%20Population%20-%20Thesis%20-%20%20Adam%20White.pdf (last accessed 9 August 
2015). 
97  J.F. GALLOWAY, “Game theory and the law and policy of outer space”, Space Policy 2004, 89. 
98  Originally founded in 1993, the current members of the IADC are: Agenzia Spaziale Italiana (ASI), Centre 
National d’Etudes Spatiales (CNES), China National Space Administration (CNSA), Canadian Space Agency 
(CSA), German Aerospace Center (DLR), European Space Agency (ESA), Indian Space Research Organisation 
(ISRO), Japan Aerospace Exploration Agency (JAXA), Korea Aerospace Research Institute (KARI), National 
Aeronautics and Space Administration (NASA), Russian Federal Space Agency (ROSCOSMOS), State Space 
Agency of Ukraine (SSAU), UK Space Agency. See online: http://www.iadc-online.org/index.cgi?item=members 
(last accessed 10 August 2015). 
99  INTER-AGENCY SPACE DEBRIS COORDINATION COMMITTEE, IADC Space Debris Mitigation 
Guidelines, IADC-02-01, 2007, at http://www.iadc-online.org/Documents/IADC-2002-
01,%20IADC%20Space%20Debris%20Guidelines,%20Revision%201.pdf (last accessed 9 August 2015). 



17 

 

by-product and apply to planning, design, manufacturing and operational phases of spacecraft 
and orbital stages of launch vehicles100. 

They were presented, in 2003, to the Scientific and Technical Subcommittee (STSC) of 
UNCOPUOS, where they were adopted, after States’ considerations were incorporated, in 
2007101. The choice to present the guidelines through the STSC underscores their technical, 
non-legal and non-binding nature. Incidentally, space debris mitigation measures were only 
recently discussed, as a single item, in the Legal Subcommittee (LSC) of UNCOPUOS102, 
pursuant United Nations General Assembly (UNGA) resolution 69/85103. 

Consequently, UNCOPUOS, by way of consensus, endorsed the STSC mitigation guidelines 
in 2007, stating that they “would increase mutual understanding on acceptable activities in 
space and thus enhance stability in space-related matters and decrease the likelihood of 
friction and conflict”104. Finally, in 2008, the UNGA endorsed the UNCOPUOS mitigation 
guidelines in resolution 62/217 on international cooperation in the peaceful uses of outer 
space105. 

All forms of the guidelines explicitly allow for future review and revision in the light of new 
findings106. Thus, they can be seen as a form of adaptive governance. Since the IADC as well 
as UNCOPUOS operate on the basis of consensus, they are also nascent examples of 
resource appropriators being involved in crafting ‘rules’ for governing the near-Earth orbits and 
being allowed a minimum of freedom to do so, as befits the CPR principles. To the extent that 
they are distinct entities with differing scopes, jurisdictions and members with complex 
overlapping, a semblance of nested layering can also be argued to exist. 

However, UNCOPUOS is composed only of representatives of Member States and IADC 
comprises only governmental bodies. It excludes other important appropriators while, for 
UNCOPUOS, including nations that do not have a significant space presence, which falls 
egregiously short of the CPR principles. A modicum of deliberative participation in 
UNCOPUOS by major private and commercial space actors, e.g. satellite operators, is only 
possible via their respective national delegations, but operators based in a non-Member State 
have no voice at all107.  

Moreover, though perhaps an example of multi-level experimentation, the discrepancies 
between the IADC guidelines and the UNCOPUOS guidelines could ultimately prove to be 
detrimental. They are different in scope, applicability and objective and they employ different 
terms, definitions and mitigation plans, which could potentially lead in the future to con- 
flicting opinions on permissible actions and to increased tensions between nations108, instead 
of the supposed decrease of the likelihood of friction and conflict envisioned by UNCOPUOS. 
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b) Sovereign States 

In light of the voluntary nature of the guidelines, the open access to space for all nations in the 
OST and the lack of a monocentric, global space authority, sovereign States remain the focal 
point of space governance and power. Not surprisingly then, the UNGA, in its resolution 
62/217, §27, endorsing the UNCOPUOS mitigation guidelines, “invites Member States to 
implement those guidelines through relevant national mechanisms”109. The invitation was 
repeated more recently in UNGA resolution 69/85110. 

As the use of “invites” suggests, UNGA resolutions of this nature are merely recommendations 
and non-binding on Member States111. The choice, therefore, lies entirely with the respective 
State whether or not to implement mitigation measures through national mechanisms and to 
bring them to bear upon the governmental and non-governmental national space actors within 
their sovereign jurisdictions for which they carry international responsibility and which resort 
under the supervision and authorization of the State as demanded by art. VI OST. 

Even when a State should so decide, on the one hand, the “relevant national mechanisms” 
may differ widely in nature and scope between States, while, on the other hand, no 
international norm or entity exists to guarantee a minimal level of harmonization across States. 
Disparate interpretations and applications can lead to undermining the validity of international 
instruments or allow for space actors to look for and act under ‘flags of convenience’ in those 
States that have the least strict regulations112. Concurrently, though UNCOPUOS adopted its 
guidelines through consensus, they remain explicitly non-binding. Thus, it is premature and 
contentious to consider any of the mitigation guidelines to point towards any norms of 
customary international law, though they may contribute to establishing such norms in the 
future113.  

To address this lack of legally enforceable or uniform norms, there is growing attention to 
apply the international legal concept of due regard for the interests of other States-parties ex 
art. IX OST vis à vis avoiding debris creation and collisions114. A deviation from international 
standards, even from non-binding guidelines, could then supposedly form a breach of due 
diligence obligations, based on a case-by-case assessment of a required degree of 
diligence115. The mitigation guidelines, inter alia, could, in such a case, help to assess the level 
of care a ‘good launching State’ needs to observe in its space operations116. Similarly, a 
progressive interpretation of the OST could combine the non-appropriation principle in art. II 

                                                 
Future Collision Risk to Spacecraft: An Assessment of Nasa’s Meteoroid and Orbital Debris Programs, Washington, 
D.C., The National Academies Press, 2011, 79. 
109  See also: F. VON DER DUNK, “Contradictio in terminis or realpolitik? A qualified plea for a role of ‘soft 
law’ in the context of space activities” in I. MARBOE (Ed.), Soft Law in Outer Space: The Function of Non-binding 
Norms in International Space Law, Köln, Böhlau Verlag, 2012, 54–55. 
110  Resolution 69/85 of the UNGA – International cooperation in the peaceful uses of outer space (5 
December 2014), UN Doc. A/RES/69/85 (2014), §11. 
111  Pursuant art. 10 and art. 14 of the UN Charter. 
112  I. BAUMANN, “Diversification of Space Law”, in M. BENKO and K.-U. SCHROGL (Eds.), Space Law: 
Current Problems and Perspectives for Future Regulation, Utrecht, Eleven International Publishing, 2005, 70-71. 
113  F. TRONCHETTI, Fundamentals of Space Law and Policy, New York, Springer-Verlag New York, 2013, 
15. 
114  INTERNATIONAL LAW ASSOCIATION, Report of the seventy-fifth conference held in Sofia August 2012, 
London, International Law Association, 2012, 302. 
115  The degree of diligence required could vary according to the capabilities and resources of a State, the 
nature of the activities in casu or the amount of possible effective control. See: P.W. BIRNIE and A.E. BOYLE, 
International Law and the Environment, Oxford, Oxford University Press, 2002, 112.  
116  L. VIIKARI, “Environmental aspects of space activities” in F. VON DER DUNK and F. TRONCHETTI 
(Eds.), Handbook of Space Law, Cheltenham, Edward Elgar Publishing Limited, 2015, 763. 



19 

 

OST with this due regard provision. Leaving space debris in an orbit could ostensibly be 
argued to be a form of appropriation in violation of both art. II and art. IX OST117. 

Another approach focuses on the protection of space as an environment per se. Since it is 
questionable if art. IX OST in itself can legally support the protection of space as an 
environment118, recourse is sought under art. III OST which compels States to act in 
accordance with international law as a whole. Therefore, “environmental space law is simply 
a specialized area of environmentallaw”119 and principles of the latter, e.g. the precautionary 
principle120, the principle of prevention121 or principle 21 of the Stockholm Declaration122, could 
then ostensibly be used to legally prevent States from damaging the space environment. 

Along the same lines, there is a flux towards finding new ways for addressing the lack of proper 
sanctioning mechanisms. For example, fitting the CPR principle of graduated sanctions, 
diplomatic and informal ‘scolding’ could potentially approximate the results of more formal 
sanctions without incurring the latter’s risk of politically tense or possibly hostile situations123. 
States that act in breach of mitigation goals, e.g. by creating debris through ASAT tests, could 
be pressured into compliance through international diplomatic opprobrium without recourse to 
harsher penalties124. 

Even so, States are varyingly implementing the guidelines. A “compendium of space debris 
mitigation standards adopted by States and international organizations”125 was developed by 

                                                 
117  Active Debris Removal – An Essential Mechanism for Ensuring the Safety and Sustainability of Outer 
Space, A Report of the International Interdisciplinary Congress on Space Debris Remediation and On-Orbit 
Satellite Servicing (27 January 2012), UN Doc. A/AC.105/C.1/2012/CRP.16 (2012), 33. 
118  On the one hand, art. IX OST predominantly addresses the protection of States’ interests, while only 
explicitly mentioning “the environment of the Earth” and not a ‘space environment’. On the other hand, it is uncertain 
whether space debris constitutes ‘harmful contamination’ in the context of art. IX OST, since neither ‘harmful’ nor 
‘contamination’ are clearly defined concepts. See: C. CINELLI and K. POGORZELSKA, “The Current International 
Legal Setting for the Protection of the Outer Space Environment: The Precautionary Principle Avant La Lettre”, 
Review of European Community & International Environmental Law 2013, 192-194. 
119  F. LYALL and P.B. LARSEN, Space Law: A Treatise, Surrey, Ashgate Publishing Company, 2009, 275.  
120  The precautionary principle is principle 15 of the Rio Declaration on Environment and Development and 
states: “In order to protect the environment, the precautionary approach shall be widely applied by States according 
to their capabilities. Where there are threats of serious or irreversible damage, lack of full scientific certainty shall 
not be used as a reason for postponing cost-effective measures to prevent environmental degradation”. Rio 
Declaration on Environment and Development, Report of the UN Conference on Environment and Development 
(14 June 1992), UN Doc. A/CONF.151/26/Rev.1 (1992), Vol. 1, Annex, principle 15. For an analysis of this 
approach and its contentious applicability, see: C. CINELLI and K. POGORZELSKA, “The Current International 
Legal Setting for the Protection of the Outer Space Environment: The Precautionary Principle Avant La Lettre”, 
Review of European Community & International Environmental Law 2013, 195-199. 
121  This principle entails that States should take preventive action to avoid risks that are certain when 
assessed by the latest scientific findings and techniques. See: C. CINELLI and K. POGORZELSKA, “The Current 
International Legal Setting for the Protection of the Outer Space Environment: The Precautionary Principle Avant 
La Lettre”, Review of European Community & International Environmental Law 2013, 195. 
122  Principle 21 is non-binding and declares: “States have […] the responsibility to ensure that activities within 
their jurisdiction and control do not cause damage to […] areas beyond the limits of national jurisdiction”. 
Declaration of the UN Conference on the Human Environment (‘Stockholm Declaration’), Report of the UN 
Conference on the Human Environment (16 June 1972), UN Doc. A/CONF.48/14/Rev.1 (1972), 3, principle 21. 
Since ‘jurisdiction and control’ is exactly the same condition as used in art. VIII OST to confer ownership to the 
State of registry, principle 21 seems especially apt to apply to the space environment. See: L.D. ROBERTS, 
“Addressing the Problem of Orbital Space Debris: Combining International Regulatory and Liability Regimes”, 
Boston College International and Comparative Law Review 1992, 66. 
123  B.C. WEEDEN and T. CHOW, “Taking a common-pool resources approach to space sustainability: A 
framework and potential policies”, Space Policy 2012, 170-171. 
124  As an example; international States largely criticized China for its debris-creating 2007 ASAT test through 
predominantly diplomatic channels. In 2008, perhaps as an example of responsible action, the United States 
conducted an ASAT test after substantial briefing to the public, the UN and other nations while taking considerable 
measures to minimize debris creation. Consequently, in 2010, China conducted another test with sufficient 
international disclosure and negligible debris creation. See: B.C. WEEDEN and T. CHOW, “Taking a common-pool 
resources approach to space sustainability: A framework and potential policies”, Space Policy 2012, 171. 
125  Compendium of space debris mitigation standards adopted by States and international organizations (10 
June 2014), UNCOPUOS, UN Doc. A/AC.105/2014/CRP.13 (2014). 
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Canada, the Czech Republic and Germany, with support of ESA, as a contribution to 
UNCOPUOS and its LSC. Though non-exhaustive, all UN Member States and international 
organizations with permanent observer status with UNCOPUOS are invited to provide 
information on relevant national mechanisms126.  

The compendium aims to inform States on current instruments and measures that have been 
implemented by States and international organizations127 and will henceforth be maintained 
and made available online by the United Nations Office for Outer Space Affairs (UNOOSA)128. 
As of 6 June 2014, the compendium lists twenty-two States129 which have reported on their 
national mechanisms pertaining to space debris mitigation standards, with degrees of 
implementation varying from none, i.e. Algeria, to elaborate, i.e. United States. 

Notably, Germany, France, Italy, Japan, the United Kingdom and the United States have 
already formally declared the integration of the guidelines into their domestic licensing 
requirements for national space activities130. Moreover, China131 has enacted mitigation 
standards primarily through policy documents, taking the form of ‘White Papers’, and various 
departmental rules in the form of ‘Interim Measures’132. The latter, though falling short of the 
capacity of a law, are legally binding and closely mirror the definitions and technical standards 
of the IADC guidelines133. The Russian Federation, finally, beyond its national Act on space 
activities, has declared the safety from and minimization of space debris a main issue in its 
space policy guidelines. This is underscored by several specialized space industry and State 
standards on the issue of debris mitigation that extend to “all new or modernized space 
complexes of a scientific, social, economic, commercial or military nature” and which mirror 
the UNCOPUOS guidelines134. 

c) Various international organizations 

Apart from the IADC or UNCOPUOS, other international organizations and bodies are 
addressing mitigation within their respective scopes or fields. For instance, the International 
Telecommunications Union (ITU), through its Radiocommunication sector135 (ITU-R), issued 

                                                 
126  Report of the Legal Subcommittee on its fifty-third session, held in Vienna from 24 March to 4 April 2014 
(15 April 2014), UN Doc. A/AC.105/1067 (2014), §155. 
127  Compendium of space debris mitigation standards adopted by States and international organizations (28 
January 2015), UN Doc. A/AC.105/C.1/2015/CRP.9 (2015), §1. 
128  Report of the Legal Subcommittee on its fifty-third session, held in Vienna from 24 March to 4 April 2014 
(15 April 2014), UN Doc. A/AC.105/1067 (2014), §154. See: 
http://www.unoosa.org/oosa/en/COPUOUS/Legal/debris/index.html (last accessed 9 August 2015). 
129  Algeria, Argentina, Australia, Austria, Belgium, Canada, Chile, Czech Republic, France, Germany, Italy, 
Japan, Mexico, The Netherlands, Nigeria, Poland, Slovak Republic, Spain, Switzerland, Ukraine, United Kingdom, 
United States of America. 
130  Report of the Scientific and Technical Subcommittee on its Forty-Second Session, held in Vienna from 21 
February to 4 March 2005 (4 March 2005), UN Doc. A/AC.105/848 (2005), §91; UN Institute for Disarmament 
Research, Regional Perspectives on Norms of Behaviour for Outer Space Activities, UN Doc. UNIDIR/2015/1 
(2015), 35. 
131  For a comprehensive review of Chinese national efforts on space debris, see: Y. ZHAO, National Space 
Law in China: An Overview of the Current Situation and Outlook for the Future, Leiden, Koninklijke Brill NV, 2015, 
205-227. 
132  Y. ZHAO, National Space Law in China: An Overview of the Current Situation and Outlook for the Future, 
Leiden, Koninklijke Brill NV, 2015, 222. 
133  Y. ZHAO, National Space Law in China: An Overview of the Current Situation and Outlook for the Future, 
Leiden, Koninklijke Brill NV, 2015, 220-221. 
134  See: Long-term sustainability of activities in outer space – Working paper submitted by the Russian 
Federation (31 July 2012), UNCOPUOS, UN Doc. A/AC.105/L.285 (2012), §6-7. 
135  The ITU-R manages the radio-frequency spectrum and holds the registry for international utilization of the 
spectrum which includes the Master International Frequency Register. See: R.S. JAKHU, T. SGOBBA and P.S. 
DEMPSEY (Eds.), The Need for an Integrated Regulatory Regime for Aviation and Space: ICAO for Space?, New 
York, Springer-Verlag Wien, 2011, 44. 
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recommendation ITU-R S.1003.2136 to ITU Member States. It is not legally binding and limited 
in application to operations in the geostationary orbit. It contains four recommendations so as 
to minimize debris creation and relocate satellites to higher graveyard orbits at EOL. 

Similarly, the International Organization for Standardization (ISO) has produced several 
standards containing space debris mitigation requirements for the design, operation and 
disposal of unmanned space systems137. ISO is a non-governmental organization consisting 
of a network of private and public national standards bodies from 162 States138. The standards 
are voluntary and non-enforceable in nature139, though are generally widely applied by industry 
since they are solely developed in response to concrete market needs140. The top-level and 
most important standard is ISO 24113:2011 ‘Space Systems – Space debris mitigation 
requirements’141. 

Furthermore, following UN calls on Member States to “continue to submit to the Secretary-
General concrete proposals on international outer space transparency and confidence-
building measures in the interest of maintaining international peace and security and 
promoting international cooperation and the prevention of an arms race in outer space”142, the 
EU proposed an International Code of Conduct for Outer Space Activities (ICoC). Multilateral 
international open-ended consultations about the ICoC are ongoing, with the most recent 
annotated draft version dating from May 2015143. 

The ICoC explicitly aims “to enhance the safety, security, and sustainability of all outer space 
activities pertaining to space objects, as well as the space environment” (art. 1.1). It is open 
to all States, voluntary and non-binding (art. 1.4) and aims to serve as a complementary tool 
that establishes transparency and confidence-building measures (art. 1.3). Section 4, titled 
“Measures on Outer Space Operations and Space Debris Mitigation” contains various 
measures to minimize debris creation. Specifically, art. 3.1, (b) and art. 4.4 call on subscribing 
States to adhere to and implement the UNCOPUOS mitigation guidelines. 

Concomitantly, work on possible normative measures to combat space debris is ongoing 
within the Space Law Committee of the International Law Association (ILA)144. As early as 
1994, the ILA produced a draft International Instrument on the Protection of the Environment 
from Damage caused by Space Debris145, which was subsequently presented to the 
UNCOPUOS LSC 146. It remains only a draft without any legal binding status147. Even so, the 
draft convention is often referenced in its reports to the LSC and contains a scientifically 
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accurate and up-to-date definition of space debris148. Its envisioned scope is significantly 
broader and more comprehensive than the existing space treaties, as concerns space debris. 
It addresses indirect damage as well as damage to the environment, pertains to the entirety 
of outer space, details responsibility and liability concerning space debris and contains general 
as well as several specific obligations to cooperate and consult149. 

Additionally, the ILA is currently analyzing the UNCOPUOS guidelines from a legal perspective 
and it emphasizes the need for the legal sector to be more involved in addressing the space 
debris problem. To that end it seeks more cooperation between the STSC and LSC in 
UNCOPUOS to facilitate a more precise legal framework and the possible drafting of a joint 
document on key issues150. 

 

3.5 Interim Conclusion 

Difficulties of space debris run diagonally across the entirety of domains related to outer space 
and are interlinked in innumerable ways. They form a complex scientific, legal and policy 
matrix of interaction between actors on multiple levels that does not have specific beginnings 
or ends151. Actions in one domain will affect other domains and vice versa while often creating 
significant uncertainties as to how the entire field will be affected or react. The polycentric 
approach, above, was chosen because it offers significant advantages in effectively dealing 
with this complex problem of global proportions, even though it is not a panacea.  

After analyzing aspects of the space commons, it was found that the space law treaties do not 
allow for a private property solution without a broad international framework or organization 
based on international consensus. As to the latter, however, there are strong indications that 
the formation of such an all-encompassing, international space organization – a Leviathan – 
or the creation of an enforceable treaty would not necessarily result in an effective governance 
regime for the near-Earth orbits. Moreover, it is unlikely in the current geopolitical climate that 
States would even allow their sovereignty to be significantly subsumed in such an organization 
in the first place. 

Thus, instead of relying on a large monocentric authority, polycentricity engenders a multilevel 
approach, integrating a wide variety of space actors in a more decentralized way. The CPR 
principles and an adaptive and flexible approach to policies and rules are important tools for 
law- and policymakers in this context. Ultimately, to achieve the goal of sustainably managing 
the near-Earth orbits, these initiatives should focus on cooperation between all actors through 
increasing reputation, trust and reciprocity.  
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4. Towards an Active Debris Remediation Organization (ADRO) 
A large monolithic space organization is not the only theoretically possible international 
organization that can be conceived of in the context of the space debris problem. Proposals 
for a Space Traffic Management (STM) organization, either new or embedded in existing 
institutions, would most certainly touch upon many important aspects of space debris152. 
Similarly, an international organization facilitating widespread sharing of vital Space 
Situational Awareness (SSA) and orbital conjunction information would contribute to less 
collisions, less misunderstandings and more security in and control over the space 
environment153. Along the same lines, transparent and more widespread dispute resolution 
mechanisms could contribute to a more inclusive space governance regime with more 
transparency, legal certainty and trust among space actors154. 

Nevertheless, in this section, another possible international organization in the arena of space 
debris will be analyzed: an Active Debris Remediation Organization (ADRO). Its precise form 
and membership are left open, but the underlying minimal assumptions are that a significant 
portion of major space faring States would be incentivized to contribute and that the main 
mandate, goal and scope would be the research, design and operation of ADR missions. 
Roughly, it is envisioned as an intergovernmental organization based on the early International 
Telecommunications Satellite Organization (INTELSAT) model, developing and operating 
ADR technology on a commercial basis. 

Firstly, the legal, political and fundamental limitations of debris mitigation measures and the 
necessity of active remediation are discussed. Secondly, we focus on the disconnection 
between growing political awareness of the need for ADR, on the one hand, and the lack of 
political action, on the other hand, with particular attention given to inadequacies of the current 
UN framework. Thirdly, a general proposal towards an intergovernmental ADRO is put 
forward. Finally, there follows an analysis of arguments for the formation of an ADRO as a 
part of the international space governance regime. 

 

4.1 The limitations of mitigation measures 

It is clear that extremely wide international consensus exists, both political and scientific, that 
space debris poses a significant risk, be it to activities in near-Earth orbits, or on the ground 
through re-entry. As a result, to cite the UNCOPUOS guidelines: “the prompt implementation 
of appropriate debris mitigation measures is therefore considered a prudent and necessary 
step towards preserving the outer space environment for future generations”155. This quote, 
however, contains an important admission: while mitigation efforts are a necessary condition, 
or ‘step’, to preserve the space environment, they are not a sufficient condition. 
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24 

 

Political and legal insufficiencies  

The first problem, to reiterate, concerns the non-binding nature of the multitude of international 
mitigation measures, notwithstanding alternative legal solutions to the lack of enforceability 
developed in legal doctrine, e.g. due diligence. A significant number of UN Member States 
endorse this non-binding approach for various reasons156. As an example, there is the view 
that mitigation norms could unfairly limit access to space or impair the development of space 
capabilities by the least developed or developing countries157 through imposing on them the 
same stringent and costly requirements as developed by States with more comprehensive 
capabilities and resources158.  

India, for example, takes the view within UNCOPUOS that on the basis of the principle of 
common but differentiated responsibility159 the onus for limiting future debris should be largely 
on States that are responsible for the current debris environment and that have the necessary 
resources to apply mitigation160. However, as only a single collision or break-up event could 
cause large amounts of debris, negating years of mitigation efforts161, the reluctance of even 
one space faring nation to duly exercise cautious mitigation can prove to be catastrophic for 
all. In this respect, the international community could offer incentives for compliance to the 
guidelines, such as, inter alia, priority in allotment of orbital slots by the ITU or discounts on 
insurance premiums or launch prices162. Major space faring States could weigh potential 
benefits of increased safety from debris against the costs of providing incentives. 

Additionally, the optimistic notion that space actors will comply out of a rational self-interest to 
preserve the space environment or to keep deriving benefits from it163, runs into the traditional 
risks of the tragedy of the commons scenario164. As discussed, individual and collective 
rationality do not perfectly overlap and individual actors are often incentivized to maximize 
their gains while sharing the costs. Not to mention, strict national compliance could put States’ 
domestic space industries at a competitive disadvantage on the global markets when 

                                                 
156  Report of the Legal Subcommittee on its fifty-fourth session, held in Vienna from 13 to 24 April 2015 (30 
April 2015), UN Doc. A/AC.105/1090 (2015), §167-169. 
157  Report of the Legal Subcommittee on its fifty-fourth session, held in Vienna from 13 to 24 April 2015 (30 
April 2015), UN Doc. A/AC.105/1090 (2015), §177-178. 
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compliance is not universal165. This is only further exacerbated by the fact that compliance in 
the present increases short-term costs of space activities, while costs or losses from space 
debris as well as the gains from a more benign debris environment generally only accrue over 
the long term166.  

The above points to a space governance regime that does indeed still lack any ‘teeth’. 
Implementation remains precarious at the sole political whim of States and full compliance can 
never be assured. Even so, the choice for a formal and legally binding instrument on mitigation 
“would not automatically result in its comprehensive acceptance and implementation”167. At 
the same time, the informal, non-binding approach has no formal guarantees for compliance, 
but has the advantage of being more adaptive and flexible to changing circumstances.  

Thus, both formal and informal approaches have inherent uncertainties and disadvantages 
and can lead to suboptimal solutions to the problem of space debris. The polycentric approach, 
explained above, can help in this regard. Concerned States should act, firstly, by keeping their 
own compliance high, as well as, secondly, by actively cooperating with developing space 
faring States to help them comply. In this way trust and reputation among actors can gradually 
grow, leading to ever-higher levels of compliance to mitigation standards through reciprocity. 

Recently expressed views within UNCOPUOS’ STSC move along the same lines and must 
therefore be supported. States with the greatest capabilities and those that are mostly 
responsible for space debris should make available to the STSC information on their mitigation 
efforts168. In addition, all Member States should regularly report on the status of their 
implementation of the guidelines as this can improve transparency and confidence-building169. 
There should be an exchange of information and data among States as well as technical 
assistance to developing countries by space faring States for monitoring, mitigation and 
removal of debris170. Lastly, the call to develop a mechanism “to assist emerging spacefaring 
nations that [do] not have the necessary financial and technological resources to comply with 
the set of debris mitigation guidelines”171, should be taken seriously. 

 

Inherent technical limitations and weak compliance 

However, even if every space actor would fully comply with the most stringent technical 
mitigation measures starting today, this would only serve to limit creation of new debris in the 
future. It would not decrease the massive amount of debris already in orbit that will not naturally 
de-orbit as a result of atmospheric drag172. Likewise, some measures that implement technical 
changes in the initial designs obviously cannot be applied to already orbiting spacecraft173. 
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Since only a small number of space objects have the capability to change their trajectory, 
future collisions are largely unavoidable and will contribute to a steady increase of space 
debris over time174. Satellites will also continue to be launched, in ever-increasing numbers, 
and the population of functional satellites will continue to grow in a legitimate manner, 
increasing the risk of collision175. Not to mention, mitigation does not limit debris that must be 
generated by otherwise fully compliant space activities out of strict technological necessity.  

Perhaps most damning, is a recent comparison study by six member space agencies in the 
IADC on the stability of the future LEO environment. Even when assuming 90% of all space 
activities were to comply with mitigation measures, foremost the 25-year PMD rule, the LEO 
debris population would become increasingly instable. Driven by collisions in LEO, occurring 
on average every five to nine years, the LEO debris population would increase by an average 
of 30% in the next 200 years176.  

Further research building on the IADC study, utilizing the same 90% compliance rate to the 
25-year rule confirms the potential for catastrophe. A 90% global compliance to mitigation 
measures is projected to have current proliferation rates grow at a relatively stable, but still 
unsustainable rate. Conversely, a 30% global compliance rate would see an increase of debris 
larger than ten centimeters in LEO by 79% over the next century and a half177.  

Worryingly, compliance rates today seem much lower. Recent estimates find that only around 
10% of spacecraft and launch vehicles reaching their EOL in LEO are de-orbited or re-orbited 
to comply with the 25-year rule178. Thus, while political declarations of adherence to mitigation 
measures are plentiful, they stand in stark contrast to reality. 

These rather bleak findings prompted the IADC to define two key elements for the long-term 
sustainability of the future LEO environment, to say nothing of other near-Earth orbits. On the 
one hand, rapid full compliance with mitigation measures is vital to stave off even worse 
scenarios and, on the other hand, there is a need to consider aggressive measures such as 
remediation through active debris removal179. 

In sum, mitigation is necessary to slow down proliferation of debris and has a significant 
positive effect on the debris environment compared to a ‘business-as-usual’ scenario180, but it 
is insufficient, especially at current compliance rates, to permanently remedy it. It is clear that 
mitigation is merely a stopgap that can buy precious time for the international community to 
address the problem in a more substantial manner: by actively remediating debris. 
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4.2 Growing political awareness of the necessity of remediation  

As international scientific consensus has more or less solidified around the need for ADR to 
stabilize the debris environment, the topic has only been slowly making its way onto the UN 
agenda. States are becoming aware181 that “the efforts and best practices of space actors in 
the realm of space debris mitigation have reached their limit and it is now time to seriously 
consider active debris removal and on-orbit satellite servicing”182.  

However, just as the scientific and technological community is not yet decided on how to 
technically achieve ADR, so too does the geopolitical community seem divided on how to 
tackle this issue in legal and policy terms. Recent discussions on the topic in the UNCOPUOS 
LSC, though scarce, make this clear. Some delegations are of the opinion that a number of 
legal questions would have to be answered before addressing ADR183. Others expressed the 
view that ADR “should be based on legal documents developed under the auspices of the 
United Nations, and that the development of a legal instrument on active debris removal 
outside of the framework of the United Nations was not acceptable”184.  

ADR has been given more consideration within the UNCOPUOS’ STSC, on two fronts 
especially. Under the agenda item of space debris, the need to develop and accept a political, 
legal and institutional framework to implement ADR was expressed185, as well as the 
requirement for coordinated efforts to deal with the technological and financial aspects186. 
Some delegations, fearing unilateral action, emphasized the need for consultations and 
agreement by the State of registry of a space object before any ADR could be implemented 
against that object by another State187. Though these are comments by disparate delegations, 
there seems to be a tendency towards international cooperation, or at least interaction, on 
ADR. 

The topic has been more thoroughly broached within the STSC’s Working Group on the Long-
term Sustainability of Outer Space Activities188, specifically in light of the Draft Guidelines for 
the Long-term Sustainability of Outer Space Activities189 (Draft Guidelines). The long-term 
sustainability of outer space activities “entails the need to reconcile the objectives of access 
to the exploration and use of outer space by all States and governmental and non-
governmental entities only for peaceful purposes with the need to preserve and protect the 
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outer space environment in a manner that takes into account the needs of future 
generations”190. 

Currently, the Draft Guidelines are meant to be applicable to all space activities in all phases, 
planned and ongoing191. They are to be voluntary and non-binding under international law 
while supplemental to existing standards and regulations192. Draft Guideline 46 declares that 
States should put in place relevant regulations, processes and compliance review 
arrangements and the guidelines should be officially and manifestly attributed the status of a 
standard-setting document of the international baseline for ensuring safety of space 
operations and the long-term sustainability of outer space activities193. Overall, the Draft 
Guidelines address issues from improving compliance in registering space objects, over 
national supervision over space actors, to information exchange and more. 

ADR is tied to the entire spirit of the document, but, more precisely, falls within the explicit 
scope of Draft Guideline 34 (development and implementation of criteria and procedures for 
the preparation and conduct of space activities aimed at ADR)194, Draft Guideline 45 (a shared 
approach of incremental steps to ensure safe and legal active removal and/or intentional 
destruction in the case of non-registered space objects)195 and Draft Guideline 36 (call for 
investigation and consideration of new measures to manage the space debris population in 
the long term, including, inter alia, ADR)196.  

Draft Guideline 34 yields the most concrete requirements for ADR activities. It calls for “a 
coherent set of stringent requirements and measures aimed at ensuring identification, 
analysis, evaluation and prevention of risks, as well as employing appropriate means and 
methods that would make such operations safe and fully consistent with the principles and 
norms of international law”197.  

Even though these guidelines, slated to enter the finalization process in 2016 at the 53rd 
Session of the STSC and then to be presented to the UNGA198, are still in the draft stage and 
thus subject to further change or non-adoption, they are already quite comprehensive in size 
and the result of significant deliberations between Member States. Therefore, any proposal 
for an ADRO that hopes to be feasible and in line with international developments should look 
to them as a baseline of minimal requirements to fulfill. 
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4.3 From political awareness to political inaction 

Even though the Draft Guidelines on space sustainability seem like an encouraging 
development, the situation today is still one of lethargy displayed by the international political 
community to conclusively and forcefully deal with the debris issue in general, and ADR in 
particular. The language in Draft Guideline 36 is indicative of this problem199. In first having 
recognized the future increase in debris and its risks, it then proceeds, vis à vis ADR or other 
similar measures, in largely ineffectual terms like “should”, “investigate the necessity”, 
“consider implementation”, “may also need to be addressed”200. 

First we might ask ‘why?’ Reasons could range, inter alia, from the dominance of less than 
scientifically astute diplomats and policymakers, States’ real- or ‘astropolitik’201, States’ 
reluctance to bind their freedom of action, the interplay between realist or liberalist 
approaches202, a tragedy of the commons scenario, significant legal lacunae, to simply the 
laboriously deliberative and consensual procedures within the space bodies of the UN. A 
detailed study of the causes is beyond the scope of this paper, but at least the effect must be 
clearly understood: insufficient global action on the issue of space debris. 

This is not a new sentiment. Already in 1991, Perek noted the reluctance within UNCOPUOS 
and other international organizations to conclusively take up the issue, stating on its possible 
cause: “either the problem of space debris has been exaggerated and does not deserve 
serious attention, or there is a certain aversion to taking up the problem which might lead to 
considerable expense or to regulations restricting member states’ freedom of action”203. After 
detailing scientific consensus on the risks of debris, both of which, as stated above, have only 
grown, he goes on: “there is little doubt that the problem of space debris is real and deserves 
not only attention but action”204. 

In a similar vein, Christol, in 1993, succinctly summarizes the situation: “at this moment the 
mobilization of political will is more important than further scientific and technological findings. 
The fact of the danger is now self-evident. Governmental decision makers must be made to 
share the concerns of the professional space community”205. Nevertheless, it could ostensibly 
be argued that political will has mobilized over the decades since, based on, inter alia, the 
adoption of the UNCOPUOS mitigation guidelines or other similar instruments. 

This argument must be repudiated. Firstly, the choice of venue for the discussion and adoption 
of the guidelines was the STSC, emphasizing precisely their non-legal, non-binding nature. 
They are explicitly reliant on voluntary political action for their implementation. The best 
estimates, mentioned above, show very low rates of compliance to the guidelines’ 25-year 
rule, at least in LEO. Thus, after technical measures were finally adopted on the basis of 
consensus, their implementation was, and is, immediately forestalled on the political level. 
This goes towards the view that in reality the guidelines are currently little more than 
international lip service. 

Even if sufficient political will was shown to exist, then at the very least it must be accepted 
that the choice of UNCOPUOS, or the UN in general, as the venue to decide on these matters 
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is more harmful than beneficial with regards to timely action on space debris. The subject of 
space debris, including possible mitigation measures, was first put before the STSC in 1980206. 
By contrast, the UNCOPUOS guidelines were only adopted in 2007. It took nearly three 
decades for the subject to be formalized in a non-binding instrument. This in itself could point 
to a lack of political will, but it surely points to a sluggishness in UNCOPUOS’ consensual 
decision-making process207. As more States have joined and continue to join the 
Committee208, it is simply no longer possible to easily or rapidly reach consensus due to 
disparate national interests209. 

What is more, the previous insistence by, on the one hand, some Member States on prior legal 
instruments on ADR to be crafted within the UN and, on the other hand, some Member States 
invoking the principle of common but differentiated responsibility, is likely to cause even more 
discord. Crafting comprehensive, a priori legal rules for ADR through the slow process of the 
UN seems particularly dangerous when large collisions are expected to occur every five to 
nine years in LEO alone210. Moreover, when read together, the former and latter views would 
create a situation where the major historical space faring States would bear the majority of the 
responsibility and costs related to ADR operations while having to operate under rules largely 
co-decided upon by a host of other, potentially non-participating UN Member States. It is 
difficult to see how any major space power, or indeed any nation, would agree to this 
arrangement. If nothing else, these irreconcilable views point to a long road ahead before 
arriving at consensus within UNCOPUOS. 

Therefore, as regards the UN, the conclusion must be as stated succinctly by the International 
Interdisciplinary Congress on Space Debris Remediation and On-Orbit Satellite Servicing211: 
“although the UN is a powerful (albeit slow) mechanism for eventually achieving consensus 
on broad overarching legal questions, it may not be a suitable mechanism for undertaking 
operational tasks such as those envisaged in ADR and OOS operations”212. 
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4.4 The creation of an Active Debris Remediation Organization 

Proposal for an Active Debris Remediation Organization 

Addressing the space debris problem through remediation “will likely require a tremendous 
amount of resources and international cooperation”213. Mindful of the limited usefulness of the 
UN vis à vis rapid and operational tasks, international cooperation in or institutionalization of 
ADR should, at least primarily, be pursued through other forums. At a minimum, this would 
allow States that do possess sufficient will to proceed with the opportunity to do so outside of 
the cumbersome UN framework. In this regard, the UNGA declared unequivocally in the 
Declaration on International Cooperation In the Interest of All States, Taking into Particular 
Account the Needs of Developing Countries (hereinafter: Space Benefits Declarati-on214), that 
“States are free to determine all aspects of their participation in international cooperation in 
the exploration and use of outer space on an equitable and mutually acceptable basis”215. 
Evidently, pursuant art. VI OST, both the international organization as well as its participating 
States, parties to the OST, shall bear international responsibility for its space activities and 
must also act in accordance with the provisions of the OST as lex specialis, and, ex art. III 
OST, with international law and the Charter of the United Nations as lex generalis216. 

Various proposals for international organizations or agreements relating to space debris or 
ADR have been made in literature, with varying architectural, institutional, economic, financial, 
funding and political frameworks and merits 217. For instance, cooperation might be limited to 
less formal coordination, it might be institutionalized in an international organization or simply 
be limited to a public-private consortium without legal personality218. These aspects are 
important and should be the subject of further research, but cannot all be discussed here in 
detail. A suitable framework for agreement will have to be decided upon by acting States. For 
the purposes of this paper, however, the proposal by the International Interdisciplinary 
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Congress on Space Debris Remediation and On-Orbit Satellite Servicing is presented as a 
possible way forward219. 

The proposal calls for the establishment of an intergovernmental organization based on the 
early INTELSAT model to foster the development of ADR technologies and subsequently 
implement them on a commercial basis220. Subscribing governments would then concurrently 
agree to commercially procure ADR for space debris created by their own national space 
activities, for which they are then allowed to collect a tax on final users of commercial space 
services within their country221. Additionally, governments would agree to amend their national 
licensing requirements to include a clause for assured removal forcing national operators to 
demonstrate either the plans and capabilities for future compliance to re-orbiting or de-orbiting 
their spacecraft and launch vehicle upper stages or that they have secured future commercial 
removal services and insurance to that effect222. The organization based on the INTELSAT 
model should focus on increasing private stakeholder participation, e.g. operators, from the 
beginning to make them share in responsibility and liability223 and to approximate more closely 
the CPR principles. 

This INTELSAT approach implies “full cooperation with a pooling of resources on shared and 
joint research and development”224. Indeed, INTELSAT has quite successfully used this 
integrative framework that spreads financial costs and legal liabilities among all participants 
and can draw upon the space industries of multiple nations while the critical path is controlled 
by a single entity. Its genesis as an institutionalized organization was, as would be the case 
with ADRO, based on the consideration that “the state acting unilaterally is increasingly 
dysfunctional in coping with complex technology”225. The greatest difficulty to cooperation 
under this framework is, unsurprisingly, the high levels of technology transfer, both in creating 
ADR technology and through capturing space debris, that necessarily occur and which might 
be seen by participating space actors as detrimental to their security or economic 
independence226, a fortiori among major space faring States with differing strategic and 
security concerns.  

Nevertheless, it is submitted that the common goal of keeping outer space activities 
sustainable must be the overriding concern. Experience and lessons gained from international 
cooperation through, e.g., INTELSAT or through ESA’s industrial policy, perhaps including the 
use of the fair-return principle to equitably utilize national industries227, can help to overcome 
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these difficulties. Concepts such as ‘black box technology’228 and transparent and 
comprehensive protection for relevant intellectual rights can help greatly minimize the negative 
impact of technology transfer. In this sense, the recommendation in sustainability Draft 
Guideline 45 does indeed not only call for an increased level of involvement by States and 
international organizations in focused and integrated cooperative activities, but goes on that 
such cooperation “should prescribe applicable procedures for regulating access to a space 
object and/or its component parts as well as measures to protect technology, where such 
procedures and measures are necessary and feasible in practical terms”229. 

To initiate the process of forming this intergovernmental, multilateral ADRO, States could 
unilaterally declare they are ready to cooperatively engage with others to start remediation 
efforts. This “just do it” approach aims to “take unilateral actions that will slice through the 
smog of good intentions, jargon and paperwork”230 so States can set a positive example for 
others in the international community to follow231. Unilateral declarations of this sort have the 
advantage of not seeking to control the actions of other States. Rather, they demonstrate 
willingness and encourage, perhaps even shame, others to jointly take on responsibility for 
the debris problem232.  

In their 2013 report, the Group of Governmental Experts on Transparency and Confidence-
Building Measures in Outer Space Activities (GGE) supports the use of unilateral declarations 
in an effort to pursue political commitments as these declarations can function as a 
transparency and confidence-building measure (TCBM) and form the basis for new concepts 
and proposals233. TCBMs are actions and procedures within larger policy, legal or institutional 
frameworks that promote peace and security between States. By enhancing openness and 
transparency, nurturing mutual understanding and limiting misunderstandings, they contribute 
to a reduction in tensions234. As the UNGA, in resolution 69/38, stresses the importance of the 
report and encourages Member States to review and implement the GGE’s findings235, they 
have significant legitimacy so as to serve as a powerful tool in crafting the necessary trust for 
future cooperation. 

In speculating on which States are in a likely position to ‘just do it’ or to act as the initial catalyst 
in forming an ADRO, it would be instructive to look at, inter alia, which States stand to lose 
most from the deterioration of near-Earth orbits, which States currently have the necessary 
capabilities to most aid in implementing remediation technology, which States have 
contributed the most to the debris problem or which States have the most registered space 
objects that form targets for removal. The answer, prima facie, seems to point to the major 
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space faring powers: the United States, China, the Russian Federation236 and The European 
Space Agency, its Member States and/or the European Union, although the latter’s mutual 
relationship is more complex237. The IADC, though technical in nature, might then serve, at 
least initially, as a suitable forum for path finding and to start necessary consultations238. 
Although there are major differences in visions of security, values and economic interests 
between these stakeholders, the hope is that they can come together in building an ADR 
infrastructure that “will be useful to humanity as a whole”239. 

Granted the UN will not be the predominant framework for establishing the ADRO, it must be 
included, and its members’ concerns validated, to maximize the potential for broad 
international alignment. Through taking initial action to form an ADRO, the major space powers 
could send a positive signal of assuming their responsibility to developing nations that continue 
to push for the application of proportional responsibility within the UN. They would allay fears 
among these emerging space actors of being unduly burdened and could instead motivate 
them to comply more diligently with mitigation measures. 

Simultaneously and through the established fora in the UN, all peaceful States should be 
actively encouraged to join the new organization and to assume their role in the shared 
responsibility in the sustainable use of the near-Earth orbits. To reinforce this interaction the 
ADRO should seek permanent observer status at UNCOPUOS and information on its status 
and activities should be regularly reported. Additionally, once the Draft Guidelines on space 
sustainability are finalized, they must strongly inform the operation and spirit of the ADRO. In 
this manner, partial but significant inclusion of the UN could prove to be a potential 
compromise in order to assuage concerns of Member States calling for a priori UN-centric 
legislation on ADR.  

 

The general case for a multilateral intergovernmental organization 

Beyond considerations on the specific institutional form of intergovernmental cooperation240, 
the multilateral nature of an ADRO is of paramount importance. Unilateral action on ADR 
should be limited to declarations of willingness towards the forming of an ADRO or other efforts 
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for international collaboration. Above all, unilateral implementation of ADR technology outside 
of the framework of an ADRO should be avoided241, except as a completely transparent, 
unambiguously civilian technology demonstrator mission with the explicit intention of 
stimulating international cooperation in this area. To act otherwise will invite additional risks, 
increased likelihood of conflict and other harmful consequences in light of, on the one hand, 
the potential for an arms race in outer space because of dual-use concerns and, on the other 
hand, multiple lacunae in international law on the subject of space debris, e.g. on liability. In 
contrast, both of these problems can be largely mitigated through the formation of a multilateral 
ADRO, as discussed in more detail in the sections below (cf. infra 4.1, 4.2). 

First and foremost, an ADRO evidently cuts to the multifaceted heart of the space debris 
problem by remediating debris. Even if some States choose to free-ride by not participating or 
some States do not show sufficient political will to join, an ADRO can still go ahead with much 
needed remediation efforts. In any case, the formation of an ADRO would be predominantly a 
positive and active measure rather than a restrictive regulatory approach. The organization 
would converge on accomplishing a shared goal while States could justifiably leverage their 
efforts as a matter of diplomatic prestige242. Goodwill, reputation, trust and cooperation 
between space actors would be increased, creating a positive feedback loop within the entire 
international space governance community to the benefit of all mankind and in line with the 
cooperative spirit of the OST243.  

An ADRO could serve to foster cooperation in an era when the end of collaboration on the 
International Space Station (ISS) looms ever closer. As the ISS-project is “without any doubt, 
the most technologically challenging, and politically and operationally complex space 
exploration programme ever undertaken”244, lessons learnt, experience gained, and trust won 
from the ISS-project can be used towards implementation of a new international project for 
ADR245. Chief among these lessons, e.g. through the negative example of the exclusion of 
China246 from the ISS-project247, must be that an ADRO should not be overly politicized.  

In this sense, States would have to refrain from adopting overly realist perspectives which look 
upon international cooperation on peaceful space activities as merely superfluous to the ‘real’ 
zero-sum game of primarily military dominance in which there is a winner and a  
 
loser248. In an increasingly multipolar world249 with transnational influences and collective-
action problems pertaining to global commons, “military power has less leverage among great 
powers than in previous epochs. Now states should concentrate on win-win scenarios and 
non-zero sumness rather than win-lose, zero-sum conflicts. If states do not do this they are in 
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danger of winning Pyrrhic victories resulting in lose-lose outcomes”250. Indeed, it is hard to 
imagine any victory more Pyrrhic than a space actor perhaps achieving, through endless 
politicization, some measure of dominance over the outer space environment that, in the 
interim, has become unusable through proliferation of space debris. Cooperation can work if 
ADR is framed as a global good, and coincides with the devolution of a small measure of 
power towards an ‘a-national’, central ADRO with a focus on a real, shared need251.  

As to more specific aspects, a tentative first step in mobilizing political will for an ADRO to 
conclusively deal with the debris issue could focus on the synergy that exists between 
mitigation and remediation efforts. Less stringent mitigation measures and less compliance to 
these measures will significantly increase the scale and cost of much needed ADR operations 
in the future and vice versa. One estimate finds that a 25-year PMD-rule and four active 
removals a year yields the same reduction in the number of debris objects as compliance to a 
5-year PMD-rule and two active removals per year252. Thus, the longer the international 
community waits, the higher the costs will be on both fronts. On the other hand, States 
participating in and providing funding, albeit partially, for an ADRO would clearly be 
incentivized to comply to mitigation measures and to encourage others to comply as well. 
Lastly, by pooling knowledge and information, an ADRO could not only help avoid costly 
duplication of efforts253, but also regularly adjust its operational goals thereby acting more 
adaptively, effectively and efficiently. 

Moreover, as noted by the GGE, many developing and “non-space faring States have a strong 
desire to participate directly in outer space activities and to share in space technology”254. The 
relative inability to participate in space activities without the help of others, the overall 
difference in space capabilities between States, the uncertainty as to sufficient transfer of 
space technology between States and the lack of access to space-based information for many 
States all contribute to a lack of confidence and trust among States255. The use of appropriate 
TCBMs and multilateral commitments in this context presents an opportunity to create a win-
win scenario for all, designing common answers to address common needs256. ADR could 
become a “mutually profitable global purpose for world space cooperation”257. In this context, 
the ‘Space Benefits Declaration’ states that “particular attention should be given to the benefit 
and the interests of developing countries”258. 

In particular, space faring States with significant capabilities, unilaterally or jointly, could entice 
aspirant space faring nations to join an ADRO, on an equitable and mutually beneficial basis, 
through offering mechanisms for technology transfer and sharing of knowhow, with due regard 
for sufficient and applicable technology safeguard arrangements259. In return, these emerging 
space actors commit to full compliance with mitigation measures and the broader regulatory 
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framework of the ADRO, wherein, in addition, they would be further incentivized through the 
abovementioned synergy. These space entrants could then pursue their own legitimate 
objectives of benefitting from space technology for their development and welfare260. This 
approach could also help in ensuring that new space faring States would be in compliance 
even before they have undertaken any significant space activities. Finally, the increase in trust 
and confidence among participating States would radiate positive effects outwards, stimulating 
discussions about and the possibility of the adoption of future binding or enforceable 
international legal instruments on space debris at the UN. 

 

4.5 Interim Conclusion 

Mitigation measures are necessary but insufficient to stabilize the debris environment. On the 
one hand, their non-binding nature makes compliance a matter of political choice. On the other 
hand, they are fundamentally incapable of reducing the amount of debris already in orbit. Thus, 
there is an urgent need for both high compliance to mitigation measures and for 
implementation of ADR initiatives. 

Awareness of this necessity for ADR is growing within the political bodies of the UN, as 
evidenced by its inclusion in the STSC’s Draft Guidelines for the long-term sustainability of 
outer space activities. Nonetheless, there seems to be a lack of political will among Member 
States to fully implement the mitigation measures. Additionally, UNCOPUOS’ decision-making 
process by consensus has become too tedious and cumbersome to nimbly and rapidly react 
and adapt to urgent space debris developments through binding international legal 
instruments.  

Therefore, the creation of an ADRO is proposed outside of the traditional framework of the 
UN, while still involving this framework to a high degree. This allows for willing States to enjoin 
in an integrated cooperative and depoliticized organization based on the early INTELSAT 
model and to start active remediation without having to wait for deadlocked legislative 
solutions under the auspices of the UN. In pursuing this venture, particular attention is paid to 
the needs of developing countries in a quid pro quo fashion. Established space faring powers 
assume their responsibility in taking charge of ADR, while developing and aspirant space 
faring countries share in technology and in return commit to fully comply to mitigation 
measures. In this way, an organization is created to the benefit of all that simultaneously acts 
as a significant TCBM and functions on the basis of reputation, trust and reciprocity to increase 
international cooperation in the peaceful and sustainable uses of outer space. 

 

5. ADRO and legal lacunae in international space law 
This final section will provide a non-exhaustive overview of some key issues relating to gaps 
in international space law with regards to space debris, in general, and ADR, in particular. 
Firstly, we will look at the lack of clear legal terms to conceptualize space debris in the space 
treaties and the ensuing legal uncertainties. Secondly, dangers of a possible arms race in 
outer space as a consequence of the inherent dual-use nature of ADR technology are 
discussed. Both parts contain a tentative framework based on an ADRO that could help the 
international community in sidestepping a large portion of the current legal and political 
quagmire. 
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5.1 Overcoming legal impediments to active debris remediation 

The lack of a definition for space debris and legal uncertainty 

The existing space law treaties do not define what exactly constitutes ‘space debris’. The 
closest related applicable term is that of ‘space object’. Art. VII OST refers to ‘the launching of 
an object into outer space’ and ‘such object or its component parts’ in the context of liability. 
Art. VIII OST similarly employs the term ‘objects launched into outer space’ and ‘such objects 
or component parts’ for purposes of jurisdiction and control, and ownership over such object. 
Building on art. VII OST, the Convention on International Liability for Damage Caused by 
Space Objects261 (Liability Convention, LIAB) states in art. I, (d): “for the purposes of this 
Convention […] the term ‘space object’ includes component parts of a space object as well as 
its launch vehicle and parts thereof”. 

Nevertheless, nowhere do the five space law treaties exhaustively define ‘space object’, 
‘object launched into outer space’ or ‘component parts’262, nor do the treaties offer any 
indication as to when, if at all, such a ‘space object’ or components or fragments thereof cease 
to be a ‘space object’ for the purposes of the conventions263. Thus, important legal 
consequences attach to States-parties to the treaties through the term ‘space object’, such as 
liability, jurisdiction and control, registration, the capacity of launching state, etc. and these 
consequences persist in the case of debris264. 

In contrast, to differentiate between different types of space objects in the context of space 
debris, technical and scientific documents mostly focus on a criterion of functionality. The 
IADC mitigation guidelines define space debris as “all man made [sic] objects including 
fragments and elements thereof, in Earth orbit or re-entering the atmosphere, that are non 
functional”265. The technical, non-binding UNCOPUOS guidelines contain the same definition, 
similarly employing the criterion of non-functionality, though it is contained conspicuously in 
the ‘background’ section and only “for the purpose of this document”266. These definitions, 
therefore, do not in any way legally preempt the vague definition of space object or its legal 
consequences in the internationally binding space treaties267, a fortiori, since the treaties do 
not contain any analogous criteria of (non-)functionality to delineate what constitutes a space 
object.  

Thus, international space law does not contain any provisions which could form the basis for 
the “distinction between valuable spacecraft and worthless space debris” or “whether or not 
space debris are space objects”268. Even if a satellite were to become non-functional or 
catastrophically break up into separate components or fragments, these still constitute a 
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‘space object’ for the purpose of the treaties269. The same would tentatively apply to a launch 
vehicle or its upper stage, a ‘part thereof’, that remains in orbit. In any case, ambiguity exists. 
Likewise, the lack of any distinguishing legal criteria or applicable procedure can lead to 
conflicting views on the functional or non-functional status of a spacecraft. A party undertaking 
ADR might target a unitary satellite that has appeared to be non-functional for a long time, 
even though the satellite was merely in a state of hibernation or represents a potential back-
up capability for its launching State270.  

To address this ambiguity about whether space debris constitutes a space object for the 
purposes of the space treaties, the International Academy of Astronautics in its Cosmic Study 
on Space Traffic Management, urges UNCOPUOS to start discussions on the matter: “if it is 
decided that space debris are space objects, an additional protocol should be elaborated 
stating what provisions of the treaties apply to valuable spacecraft and which provisions apply 
to space debris. If it is decided that space debris are not space objects, the protocol should 
determine under what conditions space debris may be removed or re-orbited in order to 
prevent collisions or close encounters with valuable spacecraft”271. Clearly any protocols or 
amendments that can bring clarity and legal certainty to the matter are to be encouraged, but 
it has been stated that the UN, in general, and UNCOPUOS, specifically, are not conducive to 
timely agreements on space debris, a fortiori if these are to be of a binding nature.  

Moreover, it is not at all certain that all or even most space faring States would accede to such 
elaborations on existing space treaties that could have far reaching consequences on issues 
of liability, jurisdiction and control, ownership and international responsibility. This is 
supported272 by the meager following to the Moon Agreement of 1979, which, anno 2015, has 
been ratified by only sixteen States and signed by four273. Since, UNCOPUOS has not 
promulgated any other multilateral legal instrument open for ratification by States274. Granted, 
the Draft Guidelines on sustainability attempt to address some of these issues, but consensus 
has not yet been reached and they are explicitly non-binding and technical in nature. Their 
universal application cannot be assured. Insofar as they reflect the nascent but growing 
consideration of the problems related to ADR by UN Member States, however, they can help 
steer toward new best practices. 

It must be said, nonetheless, that some States do seem to endorse a comprehensive legal 
approach. Germany, for instance, in its comments on the Draft Guidelines on sustainability, is 
of the opinion on the issue of ADR that “debris removal necessitates the clarification of legal 
questions […] in order to prepare the ground for […] future implementation”275. However, it 
goes on to declare that further elaboration of the Draft Guidelines should be accompanied by 
“the common understanding that the legal implications of active debris removal should be on 
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the agenda of the Legal Subcommittee”276. Again, the tendency goes toward the seeming 
paradox of requiring a priori legal rules which are to be formulated under the slow aegis of 
UNCOPUOS. 

Another fundamental problem concerning space debris’ legal status and possible remediation 
further exacerbates this situation: international space law consists primarily of five separate 
treaties with different scopes and which all have different sets of States-parties277. A 
comprehensive approach to the definitional aspects of debris will have to contend with this 
fragmented reality. Lastly, any attempts at defining space debris, as regards specifically the 
permissibility of ADR actions by parties other than the State with jurisdiction and control, are 
faced with important security and weaponization considerations (cf infra 4.2). In this sense, 
addressing the issue in a legal way could run the risk of “waking up the sleeping beauty” and 
start the detrimental process of a new arms race in outer space278. 

Therefore, arriving at a comprehensive and legally accepted definitional solution or an 
overarching space debris agreement is a complex matter that is not likely to be surmounted 
in the foreseeable future. Meanwhile, however, any progress in implementation of active 
remediation is still significantly impeded, all the more if at least some States insist on prior 
legal norms. 

 

Further legal lacunae: ‘jurisdiction and control’ and liability 

Firstly, art. VIII OST declares that “a State Party to the Treaty on whose registry an object 
launched into outer space is carried, shall retain jurisdiction and control over such object […] 
while in outer space or on a celestial body”. The use of the phrase “shall retain” is telling. In 
light of the lack of a criterion of functionality, even if the State of registry were to lose de facto 
control over the space object when it becomes uncontrollable or non-functional, it still retains 
de jure jurisdiction and control for the purposes of the treaty. Furthermore, art. VIII OST 
explicitly bestows on the State of registry perpetual ownership over a space object or its 
component parts which “is not affected by their presence in outer space or on a celestial body 
or by their return to the Earth”. This reinforces the notion that space objects and their 
component parts cannot be abandoned or considered lost property, irrespective of their non-
functional or uncontrolled status. Moreover, space faring States have never expressed a right 
to abandon their non-functional satellites in space that could speak to the contrary279. 

Thus, no ‘right of salvage’ exists in current space law that would create the opportunity to 
collect non-functional or destroyed satellites or space debris belonging to others280. 
Remediation cannot simply be undertaken by any third actor without impinging upon the 
jurisdiction and control of the State of registry, which could create significant conflict or hostile 
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situations. Additionally, the State of registry will remain internationally responsible for its non-
functional satellites and debris thereby perpetually incurring the evident risks. 

Secondly, art. VII OST establishes international liability for damage to other State Parties or 
its natural or juridical persons for the launching States, i.e. “each State Party to the Treaty that 
launches or procures the launching of an object into outer space […] and each State Party 
from whose territory or facility an object is launched”. Building on this provision, after repeating 
the same definitions for a launching State in art. I, (a), the Liability Convention, in art. III, 
establishes that in the event of damage occurring in space to “a space object of one launching 
State or to persons or property on board such a space object by a space object of another 
launching State” the latter shall only by liable if the damage was “due to its fault or the fault of 
persons for whom it is responsible”. 

Here, questions necessarily arise as to what the appropriate standard of fault would be in case 
of damage281 caused by the implementation of ADR. Not only has there been no significant 
use of ADR technology hitherto, but the Liability Convention has never been invoked in a court 
case282 and no precedent or elaboration in case law exists. The same problems concerning 
fault are present in case of damage in space to a third State, pursuant art. IV, (b) LIAB, here 
further complicated by the circumstance that liability is not tied to ownership or jurisdiction and 
control, but to the launching States. If damage to a third party were to occur during an ADR 
operation, all launching States, i.e. of both the object to be removed as well as the object 
undertaking the removal, will be jointly and severally liable for any damage caused, pursuant 
art. IV and V LIAB283.  

Though the OST’s and Liability Convention’s wide application of launching States (all States 
that launch or procure a launch, or from whose territory or facility an object is launched) for 
liability makes sense from a victim-oriented view, so as to increase the injured party’s choice 
of States to seek indemnification from284, it makes the concept of liability in the context of ADR 
complex and political because of the large number of States necessarily involved. A fortiori, 
when considering that nascent remediation activities will be technologically challenging for 
quite some time and the inherent risk of accidents and possible damage will be high. This is 
obviously undesirable in the absence of a suitable framework. 

Inter alia, ambiguities over an applicable fault standard in space so serve to incentivize States 
and space actors not to undertake ADR to avoid possible liability285. Furthermore, should an 
entity implement ADR anyway and in so doing cause damage to a third entity’s space object, 
the diplomatic claims process in art. VIII et seq. in the Liability Convention can lead to 
conflicting opinions between States whether fault exists or not. If diplomatic negotiations do 
not arrive at a solution, a claims commission can be established at the request of either party, 
pursuant art. XIV LIAB. However, only if both parties agree shall its decisions be binding, ex 
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art. XIX LIAB. Evidently, if opinions on the applicable fault standard differ significantly in casu 
between States-parties, it is doubtful such an agreement will be reached. What is more, non-
State entities have no recourse to claims for damages and are solely reliable on the will of 
States to pursue their claim in their stead286. 

Moreover, original launching States will be liable even if the space object has since been 
transferred, e.g. by lease or sale, to operators in non-launching States287. Lastly, the State 
making a potential claim carries the burden to prove fault on part of the launching State or 
States. If the claimant State does not have significant space or SSA capabilities “it will be 
extremely difficult, if not impossible, to collect full, accurate and unbiased evidence comprising 
of all the appropriate facts and circumstances of an accident in space”288. 

 

Sidestepping the legal quagmire 

To escape the apparent catch-22 of both first needing legal rules and the need for rapid 
implementation of ADR, it is submitted that an ADRO could sidestep the legal impediments 
while still acting in accordance with the space treaties and international law. Through broad 
cooperation between space faring States most of the contentious ambiguities could be 
satisfactorily addressed. 

Definitional uncertainty surrounding space debris because of the lack of a criterion of 
functionality can be largely mitigated through intergovernmental interaction in an ADRO. The 
organization can include in its constitutive instrument a principle of free removal, whereby a 
mechanism can be set up through which participating States voluntarily define inter se which 
of their space objects are space debris and concurrently give authorization for their removal289. 
In this way explicit and prior consent, preferably on a case-by-case basis290, by the relevant 
State of registry precludes the wrongfulness of interaction by the ADRO291 with the space 
object under the State’s de jure jurisdiction and control. In addition, this allows the ADRO to 
build and maintain a comprehensive reference catalog of space debris ready for removal and 
of space debris that poses the largest threat292. Additional potential for political conflict is 
mitigated since no State would feel its space objects are unjustifiably targeted for removal 
through the politicized use of various mathematical models prioritizing certain debris for 
removal293. 
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This approach incorporates substantially Draft Guideline on sustainability 45294, which: 
elaborates a series of incremental steps to ensure positive identification of non-registered 
objects before removal operations against them can be undertaken, provides a potential 
mechanism for States and organizations to make declarations as to the non-functional status 
of their objects, and allows for “voluntary decisions on the part of […] States and/or 
international intergovernmental organizations to waive, in whole or in part, the authority they 
exercise with respect to such component parts of space objects or non-functioning 
spacecraft”295. It goes on that this approach “should assist States/international 
intergovernmental organizations in entering into potential joint decisions and arrangements 
that could fully accommodate […] implementation of space debris removal operations where 
such operations have been determined by the parties to such joint decisions and 
arrangements”296. It also incorporates Draft Guideline 34 which emphasizes that no 
irregularities should be committed as concerns space objects under the jurisdiction and control 
of foreign entities without their explicit approval297. Therefore, depending on future 
developments of the Draft Guidelines, international support for an ADRO, though perhaps 
hopeful, does seem possible.  

Furthermore, as concerns liability, Draft Guideline 45 elaborates that in agreements for 
international cooperation and integration on ADR “criteria should be designed and leveraged 
to further define liabilities and allocate respective duties among all participants in the activities 
planned”298. Art. XXIII, §2 LIAB allows States to conclude “international agreements 
reaffirming, supplementing or extending its provisions”. 

To this effect, an ADRO can incorporate cross-exemptions or waivers of liability for participants 
in ADRO299. Examples from other cooperative projects, e.g. ISS300, can be used, but specifics 
shall be determined between States, best taking into consideration flexible definitions for 
damage and dispute resolution and always ensuring compliance to the space treaties. Art. 
XXII, §3 LIAB holds participating States jointly and severally liable for ADRO’s activities for 
which the claim by the injured party shall first be presented to ADRO. States-parties can 
therefore agree to fairly share liability to third parties within ADRO, thereby spreading the risks 
of ADR considerably. Participating States will make sure ADRO declares acceptance of the 
space treaties, in particular the liability convention, pursuant art. XXII LIAB, §1, and that it 
adopts a fair mechanism for third parties’ claims including transparency of all relevant 
evidence and information. Thus, an ADRO also conforms to the victim-oriented nature of the 
space law liability regime. Consequently, potential injured parties greatly benefit from the 
ability to claim damages from an ADRO with broad participation. 

The overview here is certainly not exhaustive, but other issues such as the need for better 
registration procedures, increased information sharing, the applicable fault standard, dispute 
resolution mechanisms, etc. can be flexibly considered and adopted when and where needed 
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within a cooperative intergovernmental framework. Through extensive cooperation the 
relevant space actors will ostensibly encounter many new situations and gain a new wealth of 
knowledge on the particularities of ADR which, by virtue of its nascent nature, is certain to 
carry with it many future uncertainties. De lege ferenda, the overriding principle should 
therefore be ex facto sequitur lex: the form and content of rules must depend on relevant 
facts301. Instead of imposing a priori rules on an uncertain future, an ADRO can first develop 
best practices which subsequently can infuse discussions on new legal instruments. 

 

5.2 The nexus between space security and active debris remediation 

The concept of space security is broad and complex302. It intersects with space debris in 
myriad ways. One example is ASAT303 development by various States304 that can lead to an 
arms race while its deployment can create hazardous clouds of debris in the near-Earth orbits. 
Another example is non-traceable debris impacting a State’s military satellite. Without properly 
transparent SSA and sharing mechanisms the State could assume its space assets are under 
hostile attack and retaliate, in space or on Earth. This section, however, will be limited to a 
brief overview of ADR’s security implications and the consequences of and for an ADRO. 

 

Space weapons, dual-use and ADR 

It is hard to exactly define a space weapon. For example, the 2014 Draft Treaty on Prevention 
of the Placement of Weapons in Outer Space and of the Threat or Use of Force Against Outer 
Space Objects (Draft PPWT)305, jointly submitted to the Conference on Disarmament by the 
Russian Federation and China, tries to define the term in art. I, (b)306. The definition is widely 
criticized as being too restrictive in that it only includes objects in outer space that are produced 
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or converted to temporarily or permanently damage a space object. It excludes any weapons 
that are not placed in space, e.g. ASAT, and non-destructive weapons, e.g. lasers307. 

Von der Dunk satisfactorily argues that the category of ‘space weapons’ is simply too nebulous 
to be construed into an indisputable definition. This is why in terrestrial realms only treaties 
have been successful that ban the use of specific and easily delineated types of weapons, 
e.g. nuclear weapons. In the context of space activities, however, most or all software, 
hardware and activities are of a dual-use character: they can be used for aggressive military, 
non-aggressive military and commercial purposes without extensive conversion308.  

In regards to ADR technology, the inference here is that any spacecraft that is able to 
maneuver close to and remove a piece of debris can also be used for ulterior purposes of 
aggressively and offensively interfering with a foreign entity’s space assets309. Although it 
represents a flagrant breach of the entity’s exclusive jurisdiction and control and sovereignty 
over that space object and goes against the spirit of peaceful activities so intrinsic to the space 
treaties, the threat of such an attack is always latently present. This can create an atmosphere 
of escalatory competition where space actors, in an effort to prevent hostile attacks on their 
space assets, start developing or advancing similar offensive capabilities of their own310. One 
such example, in 2013, is the launch by China of a satellite with a robotic arm for the stated 
purpose of interacting with debris, and two satellites that can maneuver into close proximity to 
other spacecraft311. 

Non-aggressive military use of outer space through satellites, e.g. remote sensing or GPS, is 
not explicitly addressed but implicitly allowed under ‘peaceful purposes’ in the OST, pursuant 
art. IV, and condoned by governments as terrestrial force enhancements312. As regards 
offensive or aggressive capabilities, given the difficulty of defining space weapons, only art. 
IV OST explicitly forbids “to place in orbit around the earth any objects carrying nuclear or any 
other kinds of weapons of mass destruction, install such weapons on celestial bodies, or 
station such weapons in outer space in any other manner”. Aside from weapons of mass 
destruction, this represents another great lacuna in international space law de lege lata. 
Nonetheless, in the global and common interest of assuring “that outer space is to 
continuously remain an operationally stable, safe and conflict-free environment open for 
peaceful uses and international cooperation”313, there is a need to find other ways to heed the 
“the importance of preventing the placement of weapons in the outer space environment”314. 
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The use of weapons and the right to self-defense 

That other way could be the EU’s ICoC initiative315. In contrast to the draft PPWT, the draft 
ICoC, though explicitly non-binding, tries to enhance international security vis à vis space “not 
through prohibiting the hardware involved, but through prohibiting their use other than in a set 
of narrowly defined circumstances”316. Indeed, in its current draft form, it notes in the preamble 
the “importance of preventing an arms race in outer space” and recognizes “the necessity of 
a comprehensive approach to safety, security, and sustainability in outer space”. Its general 
principles extend to the responsibility of States to “take all appropriate measures to prevent 
outer space from becoming an arena of conflict”. As pertains to ADR, inter alia, in §25, it calls 
on subscribing States to abide by the principle “to use outer space for peaceful purposes 
without harmful interference, fully respecting the security, safety and integrity of space 
objects”. 

The code mostly reiterates a host of selected commitments from already existing binding 
treaties and non-binding guidelines and resolutions317. However, its importance lies in the 
attempt to establish a way forward through best practices and the opportunity for States to 
communicate their good intentions318. Simply put, the ICoC aims to be a TCBM with a broad 
scope319, encompassing both civilian and military activities320.  

Surprisingly, some of the fiercest opposition to the code comes from Russia and China, 
proponents of the PPWT, which, prima facie, shares the same spirit. They strongly object to 
the reference, in §26 ICoC, to the inherent right of States to individual or collective self-
defense, as recognized in art. 51 of the UN Charter321. Through this inclusion, it is alleged, the 
code is not only inadequate to prevent an arms race in space, but also allows for the 
legitimizing of placing weapons in space. The objection, as stated by the Russian Federation, 
boils down to the fact that “unauthorized suprajurisdictional [sic] actions against foreign space 
objects on rather indefinite motives are still basic constant fixture of the draft” and that the 
ICoC justifies actions aimed at destroying or damaging foreign space objects which could 
induce “escalatory and dramatic aspects into space operations”322. 

However, art. 51 of the UN Charter is already incorporated into international space law, 
pursuant art. III OST. Additionally, the jointly tabled Russian-Chinese PPWT also explicitly 
references and upholds the right to self-defense and art. 51 of the UN Charter in art. IV323. 
Moreover, there are strong arguments to assume that the defense of necessity324 can already 
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be invoked to preclude the wrongfulness of unilateral, non-cooperative remediation against a 
space object, even without the authorization from the object’s State of registry325 when a vital 
space asset of the invoking State is endangered. Thus, this specific opposition to the ICoC by 
Russia and China, irrespective of its geopolitical motivation, is not aligned with accepted 
international law. In any case, recent multilateral open consultations on the code at the UN 
have reaffirmed these objections and the EU has stated its plans to relocate “negotiations 
within the framework of the United Nations through a mandate of the General Assembly”326.  

 

ADRO as an enduring trust and confidence-building measure 

To repeat once more, as the ICoC will now be brought within the ambit of the UN, it is expected 
to “be a very tedious and time-consuming effort; thus one must not expect that any speedy 
and viable solutions to the issue of space security will emanate from the UNCOPUOS in the 
short term”327. The benefit of a more rapid approach towards cooperation by willing States in 
an ADRO must be emphasized again. In addition, participation by States in new binding or 
non-binding instruments with a predominantly restrictive nature is not assured328, a fortiori 
when security-oriented use of weapons is involved329. In contrast, an ADRO offers, in principle, 
positive means of collaboration rather than limiting freedom of action. 

As to dual-use concerns, the proposed organization should have an explicit civilian mandate 
and focus on far reaching transparency. The argument could be presented that because of 
the inherent dual-use nature of non-military satellites, de facto weaponization is already 
underway330. Against this, however, an ADRO offers a co-governed , depoliticized structure to 
implement global ADR operations in an organization that is open to all willing participants. 
Consequently, it acts as an institutionalized TCBM331, with formal links between space faring 
States. As an ADRO would necessarily pool experts on ADR from different States332, a 
framework is naturally provided wherein, inter alia, information can be shared and means of 
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verification, both formal and informal, can be implemented. So, civilian cooperation can lead 
to military confidence building in step-by-step increments333. 

ADRO could allay fears of military advancements in space technology which in combination 
with secrecy and misunderstandings could otherwise lead to the rapid advancement of space 
weapons programs across the world. Under the auspices of ADRO, the technology would 
reside in the open and under transparent conditions rather than obscured within military-
industrial complexes334. In turn, States can withdraw from increasingly conceptualizing outer 
space in sole military terms of security335. De lege ferenda, it is imperative that any future legal 
instruments on space weapons or their use are carefully crafted so as to not impair 
implementation of vital ADR technology. If sufficient consensus should be reached in the future 
to conclude new space weapon or security agreements, it might be prudent to countenance 
implementation of ADR technology solely to ADRO, should it have grown to a broadly 
supported organization. 

With regards to self-defense or state of necessity considerations, rapid progress in ADR 
implementation would start to decrease the risk of collisions, thereby lowering the potential 
need for unilateral remediation. ADRO’s founding documents could also contain newly crafted 
mechanisms. Inter alia, they could provide for emergency procedures which would allow 
participating States, or perhaps all States for an equitable fee, to call upon the organization to 
quickly launch ADR capabilities in their stead once sufficient technological capacity and 
capabilities are available to the organization to sustain a quasi-monopoly on remediation. This 
compromise, together with the progressive inclusion of the Draft Guidelines of sustainability, 
could go a long way towards aligning the international community and winning support from 
current persistent objectors336. Going forward, ADRO could then be a powerful tool in 
preventing an escalation towards an arms race in outer space. 

 

5.3 Interim Conclusion 

The relevant binding international space treaties contain significant lacunae on the question 
of space debris and the use of space weapons. The lack of a proper definition of space debris 
means, inter alia, that States of registry maintain jurisdiction and control in perpetuity, limiting 
the number of actors that can perform ADR, and that original launching States will be liable 
for damage caused by debris or by ADR operations. Moreover, ADR technology is inherently 
dual-use. Unilateral remediation development and deployment can cause other space faring 
States to fear for the security of their space assets and start development of offensive space 
weapon capabilities. An arms race in space could be unleashed, wherein the potential for 
conflict, both in space and on the Earth is greatly increased.  

A proposed ADRO can enable States to jointly undertake vital ADR operations in a highly 
cooperative fashion, without the need for prior amendments or protocols to the existing space 
treaties. States can freely offer potential space objects and give explicit consent and prior 
authorization for their removal, while sharing liability for this highly hazardous activity. At the 
same time, the ADRO would function as an institutionalized TCBM that offers a diversified 
forum for reducing mistrust and misunderstandings. Ultimately, the organization could become 
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the predominant ADR operator and so assuage international fears and security concerns, 
thereby sharply limiting the potential of an arms race in outer space. 

 

6. Conclusion 
Outer space is a global commons. Through increased use by a growing number of actors the 
near-Earth orbits are becoming ever-more congested with space debris. Through collisions 
these clouds of junk threaten the long-term sustainable use of outer space. The specific legal 
status of outer space precludes private property regimes as a solution to this tragedy of the 
commons. However, a ‘world space organization’ to govern outer space is equally unlikely to 
find sufficient political support to be formed and there are indications that it would not be an 
effective solution in any case. Instead, a polycentric approach is proposed wherein reputation, 
trust and reciprocal good actions lead to higher cooperation among space actors in the use of 
outer space on all levels, to the benefit of all. 

Current mitigation efforts are fundamentally insufficient to address the long-term debris 
problem as they do little to reduce existing junk. Their non-binding nature combined with 
differing opinions on their level of implementation between States raises additional questions 
as to their effectiveness. Meanwhile, the need for ADR has strong scientific consensus and 
even States are becoming increasingly aware. However, there seems to be a lack of 
sufficiently broad political will to pursue ADR in an urgent manner, compounded by the slow 
decision-making process based on consensus within UNCOPUOS.  

Moreover, gaps in the current space treaties also hinder progress towards actual remediation. 
The lack of a coherent legal definition of space debris and its connection to the term ‘space 
object’ in the space treaties creates a host of undesirable legal consequences ranging from 
conflicting opinions on whether a spacecraft is debris, over ambiguities on the fault and 
damage standard to be applied in case ADR goes awry, to far reaching potential liability for all 
launching States in case of damage. Here too, the way forward is significantly impeded by the 
tedious legislative process within the UN. 

In addition, the paucity of coherent international legal instruments on space weapons and their 
use causes States to be fearful. ADR technology is inherently dual-use and can potentially be 
applied offensively to interfere with a foreign State’s space objects. As a consequence of 
perceived threats to their vital space assets, space faring nations could start a rush towards 
developing offensive capabilities themselves. An arms race in outer space with the potential 
of grave conflict looms large. Proposals for new instruments to manage the use of such 
weapons, either in the form of a treaty, i.e. the PPWT, or non-binding rules of the road, i.e. the 
ICoC, are encouraging, but discord as to their specifics remains. Again, the resolve to place 
further discussions under the auspices of the UN obstructs swift implementation of much 
needed ADR. 

As a solution to these complex and cross-cutting issues, this paper proposed an ADRO with 
the specific mandate to research, design and operate ADR technology and missions. 
Underlying the proposal are the lessons from the polycentric approach that engender 
increased reputation, trust, reciprocity and, ultimately, cooperation to address the debris 
problem. Outside of the confines of the UN, willing States can form an intergovernmental 
organization based on the early INTELSAT program. Through this highly cooperative and 
integrated framework, spearheaded by the major space powers, debris can be efficiently and 
more rapidly remediated while participating developing States can grow their own capabilities 
under a tangible commitment to mitigation standards. In this manner, it is possible to 
collectively create a win-win scenario for all. 
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Subsequently, the increased levels of cooperation and trust will have positive effects on the 
risk of an arms race in space. States can voluntarily offer pieces of debris under their 
jurisdiction and control to ADRO to be remediated. Liability can be shared, which benefits both 
potential liable and injured parties. Through high levels of transparency and centralized 
cooperation on ADR, fears of unilateral offensive implementation of ADR among States can 
be assuaged and the threat of escalation neutralized. Meanwhile, valuable experience and 
knowledge is collectively gained that can be put towards more effective future international 
legal instruments on space debris and ADR with global support.  

Ultimately, if humanity is to truly safeguard the peaceful use of outer space for future 
generations, the problem of space debris can be made into a priceless opportunity for 
international cooperation. 

 

7. List of abbreviations 
Active debris remediation ADR 
Active Debris Remediation Organization ADRO 
Agreement Governing the Activities of States on the Moon and Other 
Celestial Bodies 

Moon Treaty 

Anti-satellite weapon ASAT 
Common-pool resource CPR 
Convention on International Liability for Damage Caused by Space 
Objects 

Liability Convention LIAB 

Draft guidelines for the long-term sustainability of outer space 
activities 

Draft Guidelines 

Draft International Code of Conduct for Outer Space Activities ICoC 
Draft Treaty on Prevention of the Placement of Weapons in Outer 
Space and of the Threat or Use of Force Against Outer Space Ob-
jects 

Draft PPWT 

End-of-life EOL 
European Space Agency ESA 
Geostationary orbit GEO 
Group of Governmental Experts on Transparency and Confidence-
Building Measures in Outer Space Activities 

GGE 

Inter-Agency Space Debris Coordination Committee IADC 
International Law Association ILA 
International Organization for Standardization ISO 
International Space Station ISS 
International Telecommunications Satellite Organization INTELSAT 
International Telecommunications Union ITU 
Low Earth orbit LEO 
Post-mission disposal  PMD 
Declaration on International Cooperation in the Exploration and Use 
of Outer Space for the Benefit and in the Interest of All States 

Space Benefits Declaration 

Space situational awareness SSA 
Space traffic management STM 
Treaty on Principles Governing the Activities of States in the Ex-
ploration and Use of Outer Space, including The Moon and Other 
Celestial Bodies 

Outer Space Treaty OST 

Trust and confidence-building measure TCBM 
United Nations Committee on the Peaceful Uses of Outer Space UNCOPUOS 
(UNCOPUOS) Legal Subcommittee STSC 
United Nations General Assembly UNGA 
United Nations Office for Outer Space Affairs UNOOSA 
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