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Abstract 

In the last two decades, the global space 
activities have increased manifold 
resulting in numerous benefits for 
humankind through various space-based 
applications, but at the same time 
resulting in some undesired menace to 
outer-space Environment. Space debris 
is the front-runner of space-menace 
caused by active players mostly because 
of the lack of concern to their 
international responsibility. This paper 
will address the issue of Space Debris, 
its status according to International 
treaties and issues surrounding its 
existence and will urge for an 
internationally acceptable legal 
consultation programme by studying 
certain important constituent elements, 
to control and mitigate the threat. 

This paper will first look at the 
definitional aspects of the term 'Space 
Debris' firstly on a technical view point. 
The paper will be scrutinizing the main 
space treaties to bring-out the status of 
Space debris and to show the prevailing 
inadequacies to mitigate this menace. 
Further on, this paper will look into the 
responsibility aspect of contributing to 
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the creation of Space Debris. Even 
though, a clear-cut international 
responsibility is absent at the moment, 
the paper will critically analyze the 
extent to which the state responsibility 
can be inferred and various international 
obligation surrounding this issue. The 
Paper will finally scrutinize the pertinent 
need for an international consultation 
and consensus which make way for a 
multi-party workforce to reduce and 
decrease the threat caused by Space 
Debris. 

Introduction 

In the quest of finding a consensus and 
amicable solution to the issue of 'Space 
Debris'; the first and the most important 
step is to define and understand the issue 
involved in it. Space debris is a one 
simple word which constitutes numerous 
items. Hence, it is required to define 
space debris according to its formation 
and characteristics. There is also need to 
define and understand the legal 
implication of space debris. After 
examining the definitions, paper check 
the ambit of threat that is posed by space 
debris to the future Space missions and 
payloads. 

As there is no internationally accepted 
legal definition for space debris, three 
factors have been scrutinized in light of 
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the space treaties to link space debris to 
state responsibility. First of all the notion 
of 'Space Objects' is analyzed and 
whether space debris can be considered 
as 'Space Objects' and what are the legal 
implication involved in it. Secondly, the 
issue of liability as envisaged in the 
liability convention is looked up. The 
issue of liability will have immense 
importance in case of collision or 
damage that arises from space debris. In 
the same line of thought, the control and 
jurisdiction as envisaged in Outer Space 
treaty also need to be looked into, as lot 
of the debris is accounted for its origin. 

After perusing the definition and the 
risks posed by Space debris, the paper 
will scrutinize the doctrine of State 
responsibility and International 
obligation in the ambit of Space Treaties. 
Article VI and IX of Outer Space Treaty 
is analyzed in view of the threat posed 
by space debris. After analysis several 
issues pertaining to State's responsibility 
to solve the menace of space debris and 
how a state is held responsible for its 
action of creating space debris, the paper 
verify the different options that are there 
to find a solution to the legal tussle. The 
need of co-operation and consultation to 
reach a consensus on the definition of 
space debris and to find a solution to 
mitigate space debris and to take a step 
forward is discussed in the paper. 

Definition and consequence of 'Space 
Debris' 

In simple layman language, space debris 
means any fragments or trash that orbit 
around earth in outer space. There are 
two kinds of debris, namely, 'naturally-
occurring orbital debris' and 'man-made 
debris'. Naturally-occurring debris are 
the meteoroids and man-made debris are 

the ones generated by manned and 
unmanned space program of the world's 
space faring nations and international 
organizations. 

Screening the risk posed by naturally 
occurring debris and man-made debris, 
man-made debris poses much greater 
harm to future space activities than the 
naturally occurring meteoroids. Several 
reasons are pointed out for this. Firstly, 
the meteoroid population is essentially 
consistent, while the quantity of space 
debris is steadily increasing1. Secondly, 
since space debris is largely confined to 
earth orbits, it occupies a much smaller 
volume than do interplanetary natural 
materials " . Thirdly, meteoroids are 
transient through the near-Earth 
environment; space debris is permanent 
in its orbit during its lifetime, thereby 
posing a risk over a greater period of 
t ime 1 1 1 . And finally, as part of the 
universal background through which 
earth passes, the presence of the 
meteoroid population has already been 
accounted for in spacecraft design , v. 

Another important factor that is common 
for all space debris is the decay period, 
which is the length of time an item of 
space debris will remain in outer space. 
The decay period is related to its orbital 
period, that is, the time a space object 
takes to complete one orbit around earth. 
If the orbital period is less than 95 
minutes, natural decay mechanism will 
cause the fragments to decay in a 
relatively short period of time. With 
lengthier periods, space debris can cause 
an "essentially permanent threat" to 
space navigation^ 

For the above mentioned reasons, this 
paper will be solely looking at the debris 
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caused by human activities in outer 
space. 

(a) Definition of Space Debris 

It is to be noted in the first instance that 
international space law does not provide 
for a definition or description of space 
debris. Hence, definition is to be 
ascertained from the characteristics. 

To define space debris and to know its 
characteristics, it needs to be divided 
into different classes depending on its 
formation. Four classes are identified 
and they are: fragmentation debris, 
operational debris, microparticulate 
debris and inactive payloads. 

The first class of space debris, 
fragmentation debris, is formed when a 
man-made space object break up in outer 
space. The break-up can occur as a result 
of explosion, collision or other unknown 
reasons. Fragmentation debris from 
more than 100 identified satellite 
breakups accounts for more than half of 
the catalogued space debris objects in 
the earth orbits and is found at altitude 
below 2,000 km where many 
applications satellites function and 
where all manned operation take place v i. 

One of the most known causes for the 
formation of fragmentation debris is 
explosions in outer space. It can be both 
deliberate and accidental explosion. 
Deliberate explosion result mainly from 
military programmes, wherein the 
explosion are detonated to prevent 
recovery of military intelligence and to 
test new military weapons. Accidental 
explosions are generally related to 
propulsion system failures v " . The 
reasons behind the explosion and the 
deliberate stance in conducting such an 

explosion by any country make it 
responsible for the formation of space 
debris. In the same context, the Anti-
satellite programmes (ASAT) and 
Strategic Defense Initiative (SDI) are 
also reasons for deliberate explosions in 
outer space. The second source of 
fragmentation debris, from collision, 
produces greater quantities of debris 
than explosion fragments. Moreover, the 
debris from collision is too small to be 
tracked and travel at speeds far greater 
than the debris formed from explosion v l". 
There are also several incidents where 
debris fragmentation cannot be pointed 
to a specific cause or incident, which are 
categorized as 'unknown reasons'. 

Debris formed at some stage in a space 
mission is termed as operational debris. 
These are launch hardware and also 
include items placed in outer space, 
accidentally or deliberately, by humans 
during manned missions. The largest 
pieces of operational debris are 
associated with placing satellites in orbit. 
They consist of burnt-out first and 
second stage rocket bodies, orbital 
transfer vehicles (OTVs) and apogee 
kick motors1". 

Microparticulate debris is matters 
consisting of particles, gases and space 
glow. It varies in size from 1-100 
microns". It is estimated that between 10 
billion and thousands of trillions of 
microparticulate debris are present in 
outer space X 1 . The main causes of 
microparticulate debris are solid-
propellant rocket motors, manned 
spacecraft and surfaces of orbiting 
objects. Microparticulate debris are 
caused by three causes in the solid-
propellant rocket motors, which are, the 
exhaust plume during rocket firing, the 
rocket nozzle during the postfire period 
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and from auxiliary hardware. Another 
major source for microparticulate debris 
is from the surfaces of orbiting objects, 
which constitute mainly the coating 
materials, such as, paints and their 
binding agents. Another phenomenon is 
called spaceglow, which can also be 
considered as a potential debris source 
since it interferes with space-based 
optical measurements'"1. 

Lastly, former space mission payloads 
which are no longer in service and 
cannot be controlled by their operators 
constitute debris, termed as 'Inactive 
payloads'" 1 1 1. There are thousands of 
inactive payloads orbiting around Earth 
at altitudes from a few hundred 
kilometers to 100,000 kilometers and 
with orbital lifetimes of many hundreds 
of years or more" l v. 

(b) Aftermath of Space Debris 

After analyzing the definition of space 
debris, this paper is looking briefly into 
the aftermath that is experienced and 
predicted due to space debris. There are 
various levels of risks that space debris 
pose to space assets, future space 
missions and active payloads. Risk and 
impact from space debris depends on the 
size of the debris that causes the impact. 
Possible harms range from loss of the 
capabilities of a satellite sub-system to 
spacecraft obliteration1". With respect to 
the size of the debris, objects of the 
greatest concern are between 0.1 and 
10mm in diameter x v l. Now a days, most 
of the spacecrafts are designed to 
withstand the impact of space debris to a 
certain extend. Even with the design 
protection, spacecrafts and active 
payloads are vulnerable to debris impact. 
In this context, it is to be noted that, with 
speed averaging 10 km/s (more than 

35,000 km/hr), a 0.5 mm chip of paint 
could puncture a standard space suit, 
killing an astronaut engaged in 
extravehicular activity ( E V A ) x v i i . The 
impact could seriously damage a 
spacecraft or destroy a satellite in GEO, 
since the collision would eject from the 
satellite a mass of 115 times the mass of 
the impacting debr is x v m . It is to be noted 
that, risk of collision with space debris is 
becoming a significant factor when 
considering space operations and the 
design of spacecrafts x l x. In the same line, 
there is the need of maneuvering of 
satellite to avoid collision with debris. 
This will increase the quantity of fuel 
stock in the satellite for maneuvering 
and thereby limiting the weight factor 
while designing the satellite. All these 
factors will cause to add-up expenditure 
on debris mitigation technologies for 
space projects and thereby reduce the 
expenditure for other technology 
resources. 

There have been several instances of 
hypervelocity impacts on active 
payloads in space. There has been a 
hypothesis put forward in 1978, called 
cascade effect, as a serious consequence 
to debris impact x x . As per the Cascade 
affect argument, the number of space 
debris in earth orbit increase and thereby 
increasing the probability of collision 
between them, creating secondary debris. 
Once sufficient secondary debris has 
been generated, debris flux will increase 
exponentially with time, even if no new 
objects are placed in orbit x x l . 

Another major risk that is faced due to 
space debris is the interference in the 
scientific and other activities. Space 
debris may interfere with the acquisition 
of scientific data from experiments 
based in space. In the same manner, 
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collision with active payloads and space 
debris could release radioactive 
contamination, which is present in the 
older payloads, and other various waste 
products into the outer space 
environments x x", this has a long term 
repercussion. 

State responsibility and International 
obligation as per Space Treaties 

The basic duty of a State to its fellow 
States is stated clearly in the Roman 
Principle of sic utere tuo ut alienum non 
laeda (use your own as not to injure 
another's property x x l"). In case of space 
assets, every State has the same duty to 
other space faring nations and future 
space ambitious nations. In the same line 
of thought, it is to be noted that, 
principle 21 of the 1972 Stockholm 
Declaration on the Human Environment, 
which is accepted as a rule of customary 
international law, states that 'States have, 
in accordance with the Charter of the 
United Nations and the principles of 
international law, the sovereign right to 
exploit their own resources pursuant to 
their own environmental policies, and 
the responsibility to ensure that activities 
within their jurisdiction or control do not 
cause damage to the environment of 
other States or of areas beyond the limits 
of national jurisdiction X X 1 V ' . First this 
chapter looks into the facets of Space 
Debris that links it to State 
Responsibility. Further on, paper is 
looking into the definition and ambit of 
Article VI and Article IX of the outer 
space treaty. Thereafter the combination 
of the Outer Space Law and general 
principle regarding State Responsibility 
is analyzed. 

(a) Facets of 'Space Debris' relating 
to State Responsibility 

Earlier in the paper, debris has been 
defined according to its origin and 
character. There are different arguments 
in line with its formation and whether 
certain types are considered as debris. 
This paper will be considering all the 
above mentioned formations as debris 
and would figure out its status in legal 
terms. A clear definition of the word 
'debris' will help to overcome the 
confusion and to develop a starting point 
for an international collective mitigation 
action. In this sub-section, three aspects 
of space debris is been scrutinized in 
different angles to link different aspects 
of 'space debris' to State Responsibility: 
(i) 'Space objects' and its application to 
debris, (ii) Issue of Liability for damage 
caused by debris, and (iii) Control and 
jurisdiction of debris 

This paper verifies whether space debris 
can be considered as space objects. For 
the purpose of jurisdiction and control, 
space objects can be defined as an object 
launched into outer space by a state x x v . 
As per Article 1(d) x x v i of the Liability 
Convention, the term 'space object' 
includes component parts of a space 
object as well as its launch vehicle and 
parts thereof. The same description is 
given under Article 1 ( c ) x x v " of the 
Registration Convention. Hence it is to 
be noted that, even through there is no 
one specific definition for 'space object', 
it has been defined generally in the space 
treaties as 'an object launched into outer 
space by a state' for the purpose of 
jurisdiction and control and 'includes 
component parts as well as its launch 
vehicle and parts thereof, for the 
purpose of Liability Convention, 
Registration Convention etc. There are 
so many different arguments, as to what 
are included in the definition of 'space 
objects'. One major issue will be 
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regarding the inactive payloads, whether 
they are considered as space objects. 
Second issue that needs to be verified is 
the 'component parts', which cover 
pretty much all other forms of debris 
formed from a payload. The status of 
inactive satellites and spacecrafts is 
uncertain, since Article I (d) give no 
indication as to whether a payload must 
be active to qualify as a 'space 
objec t ' x x v m . if space object is defined as 
an object designed for use in outer space, 
then inactive payloads would not be 
included in the ambit of space object x x l x . 
Looking into the second issue of 
component parts, it is not been defined 
specifically in any of the space treaties. 
During the space object debate, it was 
suggested that 'all objects which were 
likely to give rise to liability' be 
included as 'component p a r t s ' x x x . But 
there is certain other explanation 
whereby, it excludes any objects in or 
attached to a space object which do not 
'facilitate the objectives of the launch' or 
would not be 'conducive to the 
successful operation of the space 
object'X X X I. It should also be noted here 
that the fragmentation debris and 
microparticulate matter will only make 
the debate more complex. 

Coming to the second legal issue of 
'Liability of damages caused by debris', 
it is to be noted that, all the space debris 
have been left because of the activities 
of the space faring nations. Hence, it can 
be said that there is a blanket 
responsibility of all the space faring 
nations to be liable for the damage 
caused by the debris. As per Article VII 
(b) of the Liability Convent ion x x x i i , 
operational state is derived and extends 
'from the time of [the] launching or at 
any stage thereafter until its decent'. As 
there is no descent for space debris, and 

as it is left behind in outer space, 
liability can be carried over to the 
launching state of the space debris, if the 
damaged caused due to collision of a 
space debris can be proved and there is 
adequate proof of its origin. 

Article VIII of the Outer Space Treaty 
states 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, 
and over any personnel thereof, while in 
outer space or on a celestial b o d y ' x x x m . 
As the term space debris is not 
mentioned specifically in Article VIII, 
the simple issue that needs to be 
addressed is the fact whether space 
debris comes under the scope of Article 
VIII. The test of 'effective control' could 
be established as a means for 
distinguishing active satellite from 
inactive payloads X X X I V . According to 
DeSaussure x x x v , the obligation to co
operate, provide mutual assistance and 
have due regards for the corresponding 
interests of other states limit the absolute 
nature of the provisions in Article VIII. 
Furthermore, the rights of ownership 
include the rights of possession, use and 
disposal, thereby denying a right of 
encroachment without the consent of the 
State of registration x x x v i. 

(b) Ambit of Article VI of Outer 
Space Treaty 

As per Article VI of the Outer Space 
Treaty x x x v i i : 

State Parties to the Treaty shall bear 
international responsibility 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-
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governmental entities, and for assuring 
that national activities are carried out in 
conformity with the provisions set forth 
in the present treaty.... 

This is a clear statement of international 
responsibility for the activities carried 
out in outer space by nation states and 
other international organizations. These 
outer space activities also include the 
making of space debris. Hence, as per 
Article VI of Outer Space Treaty, the 
States are internationally responsible for 
damages caused by the space debris in 
the outer space. Sentence 1 of Article VI 
is intended to ensure that all space 
activities, no matter who conducts it, is 
carried out according to the rules of 
international law; there by bringing the 
consequence within the jurisdiction of 
the State undertaking the activity. In 
addition, States cannot devolve their 
Article VI responsibility""™". 

One of the biggest drawbacks which 
crept into Article VI, is the non 
establishment of a specific regulatory 
regime necessary for attribution of the 
international responsibility for which the 
principles are provided. Even though, 
outer space is a global commons, 
whereby use and exploration is "for the 
benefit and in the interest of all 
countries" X X X 1" transcending national 
boundaries x l , the traditional approach 
can "never ensure... protection ...of the 
outer space from pollution""1'. Hence the 
principle envisaged in Article VI should 
be viewed in such a way that, the legal 
obligations flowing from the principle of 
international responsibility as a 
commitment to protect the interests of 
Earth and outer space, as well as the 
interests of individual nation states. 
Thereby, States have the responsibility 
for protection of outer space 

environment and at the same time 
protect the national interest for space 
activities. 

(c) Article IX of Outer Space 
Treaty and State responsibility 

The root of Article IX of Outer Space 
Treaty"1" is the avoidance of harmful 
contamination and also adverse changes 
in the environment of the Earth resulting 
from the introduction of extraterrestrial 
matter and it also deal with harmful 
interfere with the activities of other state 
parties. There are real difficulty in 
defining the terms, like, 'harmful', 
'contamination', and 'interference' x l 1" . 
States undertaking scientific, 
commercial or public service space 
activities are obliged to avoid harmful 
forward and backward contamination 
and to adopt measures, where 
appropriate, for avoiding such 
contamination x l l v . But, it need to be 
noted that, during the drafting of Outer 
Space Treaty, protection offered in 
Article IX sentence 2 was never meant 
to apply to environments of Outer space, 
the Moon and celestial bodies per se x l v . 
Even then, priority ranking was given to 
possible environmental harms; this was 
to avoid interference of one activity with 
another's x l v i . 

An argument was put forward that the 
word 'avoid' was used instead of 
'barred' thereby allowing for harmful 
contamination by default x l v " . In this 
context it need to be seen that, even 
though the word avoid is used, there by 
not barring the whole procedure and 
scientific advancement, it cannot be 
considered as a license to do 
contamination if there is no other option 
and the states cannot withdrew itself 
from the obligation of contamination. 
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Article IX of the outer space treaty 
attempts to regulate the freedom to use 
and explore outer space environment and 
to make sure that the outer space 
environment is not contaminated. But 
the drafting of the article shows that the 
drafters have only taken a scientific 
approach and not an environmental 
approach. The activities are prohibited 
only to avoid interference with future 
missions and to limit and control 
activities which harm the system. If it 
was a sole environmental approach, 
there would have been a complete ban 
and more stringent regulation with 
straight forward usage of banning 
provision. 

State Responsibility and need of 
International legal consensus 

The principle of State Responsibility of 
States is portrayed by a leading authority 

xlviii. 
as : 

The Chief need of the principle 
of responsibility today is a clear 
statement of the rules of international 
law, a more precise definition of what 
obligations the State has under that law. 
The problem is not so much due to the 
fact that States refuse to respond to their 
obligations, as that they are unable, in 
many instances, to agree upon what 
those obligations are. 

Hence, the most important need in the 
context of responsibility of states is a 
clear statement of the rules of 
international law. 

(a) Need for clear International 
obligations for fixing State 
Responsibility 

As per Article 2 of the Draft Article on 
'Responsibility of State for 
Internationally Wrongful Ac t s ' x l l x , it is 
stated that: 

There is an internationally wrongful act 
of a State when conduct consisting of an 
action or omission: 

(a) Is attributable to the State under 
international law; and 

(b) Constitutes a breach of an 
international obligation of the 
State 

It is thus asserted that, there is a need of 
rules or regulations either prohibiting or 
regulating a specific act or omission to 
attribute international responsibility. In 
Spanish Zone of Morocco Claims case1, 
Judge Max Huber said that, 
"Responsibility is the necessary 
corollary of a Right. All rights of an 
international character involve 
international responsibility". Hence, 
every state has duty to respect the rights 
of other states to make a claim on one's 
own right. This is very important with 
respect to space debris, as every space 
faring nation have a duty to respect the 
rights of other states. 

There is a lack of clear definition of the 
word space debris in international law. 
Even though the term have been defined 
in technical sense, with out a clear 
definition of different types of space 
debris, with rules and regulations either 
prohibiting or regulating specific acts or 
omission; Obligation cannot be 
attributable on States, thereby lacking 
the authority to fix international state 
responsibility. 

An analogue is taken from the decision 
of Corfu Channel case'1, where in, it was 
decided by the court that, Albania is 
guilty of failure of duty to warn 
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international shipping against the mining 
of its territorial waters, and said that 
"these grave omission involve the 
international responsibility of Albania". 
Hence it is summarized that, state 
responsibility is a duty on the part of 
state to observe general obligation that 
are undertaken and is concerned 
primarily with prevention of any breach 
of such obligation. Therefore, it can 
inferred in general terms from Article VI 
of Outer Space Treaty that states shall 
bear international responsibility for 
national activities and formation of a 
space debris is also part of that national 
activity and the state have a duty 
towards other states not to pollute outer 
space and a duty o warn other states 
about the Debris and the risk it posses to 
other states. 

From the above discussion, it is clear 
that there is a need of consultation and 
consensus need to be reached regarding 
definition of space debris and other 
related issues. 

(b) Common interest, Co
operation and Consultation 

Article 1 of Outer Space Treaty states 
that, "the exploration and use of outer 
space, including the moon and other 
celestial bodies, shall be carried out for 
the benefit and in the interests of all 
countries, irrespective of their degree of 
economic or scientific development". 
The need of common interest is both the 
end and means. It is an end in so far as 
"the law which imposes upon him the 
obligation of respecting the rights of 
others in order that his rights may be 
respected, is based upon the common 
interest of all the members of the 
political group to which the state 
belongs". It needs to be noted that, if 

there is a conflict between the individual 
and common objective, common 
interests should take precedent over 
individual objectives. 

Paragraph 6 of the Legal Declaration1" 
states that, "In the exploration and use of 
outer space, States shall be guided by the 
principle of cooperation and mutual 
assistance and shall conduct all the 
activities in outer space with due regard 
for he corresponding interests of other 
States. If a State has reason to believe 
that an outer space activities or 
experiment planned by it or its national 
would cause potentially harmful 
interference with activities of other 
States in the peaceful exploration and 
use of outer space, it shall undertake 
appropriate international consultations 
before proceeding with any such activity 
or experiment..." 

The principles of co-operation and 
consultation have been upheld through 
the declaration. Hence, in the collective 
interest of all the nations, it is the duty of 
each and every space faring nation to 
come forward and form a common 
interest to reach a consensus on the issue 
of space debris. 

(c) Step Forward 

There are so many various factors that 
need to be scrutinized and analyzed to 
reach a consensus on space debris. This 
paper have perused several factor 
involved in the jig-saw and here under is 
putting forward some of the most 
fundamental flows that need to be 
rectified. There is already technical 
definition of Space debris on various 
angles, as to formation, size, ingredients 
etc. But there is not even a single 
international legal definition which 
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clearly state space debris as a whole or 
even the constituent parts. Therefore, the 
first step is to define and reach a 
consensus on a legal definition of space 
debris. There is a need to identify the 
space debris that causes the damage so 
that the state responsible for the 
particular debris can be held responsible 
for the mishap. The identification of 
space debris will encourage the space 
faring nations to consult with each other 
share the information and work together 
to void collision and for future debris 
mitigation progammes. 
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