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Outer Space Debris: An International 

Obligation to Mitigate and Control 
    

SHAILENDRA SINGH
1 

         

  ABSTRACT 
This research paper will attempt to analyze the causes of space pollution, the international 

measures and obligations of States to reduce this situation, and what can be an effective 

control mechanism in this situation. Various Government and non-Government 

organizations are discussed those are trying to mitigate space debris are ICAD, UN 

guidelines, ESA, and others they all making efforts towards preserving space and 

controlling space pollutants. 
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I. INTRODUCTION 
According to Ulf Mar bold, the first West German astronaut said that our clan is like a constant 

show that propels us beyond the horizon of our experience to conquer new, eventual places. 

lead us into space. Since ancient times, we see the basic nature of human beings to explore their 

environment, but it has been altered according to the degree of exploitation of outer space. Using 

space travel achieves unbridled versatility such as telecommunications, strategy, research, 

travel, and more. Of outer space. Because different countries cause serious global concerns, 

outer space is open to all like Antarctica and the sea, and any country in the international 

community can use it. use and evolve it more. 

“Outer space is infinite it is true in theory but in reality, we can use limited space outer so 

infinite outer space can not be used. There is a thin layer around the earth where we have the 

ability to place stable satellites. A satellite in low earth orbit can reach a maximum altitude of 

about 5000km. which is nearly equal to 10 to 15 percent of the earth’s radius, whereas satellites 

in geosynchronous orbit can reach a maximum altitude of about 36,000km. which is less than 

1/10 of the distance to the moon. Thus, our boundless outer space is really minuscule compared 

with the size of the universe we try to observe”.2 

As now we become more dependent upon space-based systems for remote sensing 

 
1 Author is a LL.M. student at Dharmashastra National Law University, Jabalpur, India. 
2 Johannes Andersen, Astronomy and the Degrading Environment, American Association for the Advancement of 

Sciences table, Vol. 288, No. 5465 (Apr. 21, 2000), pp. 443+445 
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communication and navigation and also placing artificial satellites, it is important that we 

understand the nature of the threat and orbit debris pose to operational satellites and take 

appropriate steps to ensure the sustainable development of near-earth space.3 

II. SPACE DEBRIS POLLUTANT 
Orbital debris is another name for space debris. Space trash is also known as space waste, space 

refuse, and space junk. Space debris refers to all man-made objects launched into space by space 

actors engaged in space-related activities, whether or not these things fulfilled a beneficial 

purpose. There is no legal definition of space debris, which may contribute to the space 

community's unwillingness to embrace a universal one. The Committee on Transportation 

Research and Development of the US National Science and Technology Council believes that 

"orbital debris is a popular rather than legal phrase.".4 

In its position statement on orbital debris, the International Astronautical Institute provides a 

closely related definition that clarifies that "space debris is: 

“Any man-made Earth-orbiting object which is non-functional with no reasonable expectation 

of assuming or resuming its intended function or any other function for which it is or can be 

expected to be authorized, including fragments and parts thereof. Orbital debris includes non-

operational spacecraft, spent rocket bodies, material released during planned space 

operations, and fragments generated by satellite and upper stage breakup due to explosions 

collisions”.5  

As a result, the majority of space trash is created by humans and is a non-functional substance 

in orbit. It's tough to believe that a space pollution problem might occur. However, the rapid 

growth in pollution in space is a major problem that is only becoming worse. Lower-earth-orbit 

space debris endangers spacecraft, astronauts' lives, and the integrity of scientific investigations. 

Dead satellites that re-enter the atmosphere imperil people and property on the ground. 

Many incidents occur as a result of orbit debris. The environment in space is being harmed by 

this junk. There is a greater danger of more debris being formed as a result of collisions with 

space objects, with such fragments lingering in space permanently, posing a greater risk to other 

functional objects in outer space. There are several examples that provide ample evidence 

 
3 Crowther, Richard. “Orbital Debris: A Growing Threat to Space Operations.” Philosophical Transactions: 

Mathematical, Physical and Engineering Sciences, vol. 361, no. 1802, 2003, pp. 157–68, 

http://www.jstor.org/stable/3559307. Accessed 24 Apr. 2022. 
4 Available from: http://orbitaldebris.jsc.nasa.gov accessed 20/05/2022 
5 International Academy of Astronautics. 1999. Position paper orbital debris. International Academy of 

Astronautics: France at p.3. 
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regarding damage done by debris: 

• “In April 1984, the shuttle crew brought back to earth some malfunctioning electronics 

boxes on the Solar Max satellite. National Aeronautics and Space Administration 

(NASA) found the outer surface peppered with around 160 small holes created by fling 

paint chips. 

• On its seventh mission in July 1983, the shuttle orbiter Challenger was hit by something 

that chipped a window. NASA concluded that the damage was done by a tiny (0.2mm) 

flank of white paint, possibly the kind used on U.S. Delta rockets. 

• In July 1981, the Soviet navigation satellite Kosmos 1275 broke up over Alaska in a 

pattern suggesting it had been hit by debris. 

• The Soviet surveillance satellite Kosmos 954, with a nuclear reactor abroad, suddenly 

depressurized and fell to earth over northern Canada in January 1978, also in a way that 

suggested a collision had occurred. 

• The European Earth observation satellite, GEOS-2, suffered an injury to its solar panels 

in 1978, apparently when hit by debris.”  

According to various scholars of space there are many sources by which space debris comes in 

the picture, the main sources of space debris have been categorized into four parts as follows: - 

Inactive payloads 

“These are launched space objects which have become and can not be controlled by their space 

operator for a re-entry to Earth.” 

Operational debris 

“It relates to the materials which are used to carry out the space endeavor which remains in 

space. such debris includes spent and discarded upper rocket stages to provide the necessary 

thrust for the launched space vehicle to enter space.” 

Fragmentation debris 

“Fragmentation source is there is the breakup of a space object as a result of an explosion, 

collision, or for some other cause. This debris is collided with the functional object and creates 

more fragmented debris.” 

Microparticulate matter 

“Microparticulate matter, which consists of particles, gases, and space glow64. This debris is 

generated from different sources, including solid-propellants rocket motors, the surface of in 

https://www.ijlmh.com/
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orbit objects, and manned spacecraft.” 

Now space debris emerged as a chief pollutant of outer space because of this many accidents 

also happen some of which we discussed above. 

Since the launch of Sputnik I in 1957, nearly 5,000 space missions have been carried out by 

national space agencies and NGOs around the world, and even today more than 1,000 spacecraft 

are operating providing essential services for communications, navigation, meteorology, and 

defense. and scientific investigations. of our planet and universe. Due to the growing threats to 

manned spacecraft and robots. For this reason, the international aerospace community has 

worked diligently with considerable success to better define the orbital debris environment and 

devise methods to control its growth.6  

III. INTERNATIONAL APPROACH FOR MITIGATION OF SPACE DEBRIS 
UN Space Debris Mitigation Guidelines that are providing, “information and common 

understanding about the space debris environment poses risk to spacecraft. The rationale of the 

guidelines focuses on the potential of space debris” “To damage spacecraft, leading to loss of 

mission or loss of life. Although the UN guidelines speak of “a prudent and necessary step 

towards preserving the outer space environment for future generations. 

In 1967 the outer space treaty formally treaty, “on principle governing the activities of states in 

states in the exploration and use of outer space including the moon and other celestial bodies, 

is a multilateral treaty that forms the basis of international space law. The main provisions of 

the outer space treaty include prohibited nuclear weapons in space, limiting the use of the moon 

and all other celestial bodies to peaceful purposes, and establishing that space shall be equally 

explored by all the nations.” 

Under Article 1 para 2, 3 and Article 3 of the Outer Space Treaty, “it is the fundamental freedom 

of all states to explore and use outer space. The freedom of outer space is not granted. It is in 

particular ties to the “benefit and interest of all countries”. 

Many space-faring nations realize the problem of space debris and adopted various measures to 

mitigate it. Because space debris is not harmful to only other nations while this debris is harmful 

to those also who are liable for these all kinds of things. So now there is much interest arising 

in nations for mitigating the space debris and they now debating on this issue various initiative 

has been taken by the scientific community and organizations have been set up to debate and 

 
6 Johnson, Nicholas L. “Saving Space: The Multilateral Approach to Orbital Debris.” Georgetown Journal of 

International Affairs, vol. 15, no. 1, 2014, pp. 130–38, http://www.jstor.org/stable/43134273. Accessed 24 Apr. 

2022. 
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promote various guidelines or code of conduct and various measures has been adopted by the 

state and non-state entities. 

United States 

In the early stages, Russia and the United States are both competing and they have launched a 

variety of aerial weapons and have also tested since 2000. The number of objects in orbit larger 

than a bowling ball has increased by almost 10%, of which the United States and Russia both 

contribute about 40 of the total. For this US government. didn't see the need and benefit or 

mention the space junk topic because at the time they weren't aware of the seriousness of space 

junk. But the United States has an important role to play in tracking, cataloging, and modeling 

space debris. NASA has been at the forefront of adjudicating debris reduction efforts within the 

US government with the government's overall civil space regulator, which has developed a 

specific policy and procedural requirement. possible for the attenuation of orbital debris.  

NASA's Orbital Debris Program Office is recognized worldwide for its leadership in solving 

orbital debris problems. This office plays a key role in the scientific and technical 

subcommittees of the United Nations Commission on the Peaceful Uses of Outer Space in 

promoting mitigation guidelines. 

European Union 

In 1975 European space agency was established with the 22member dedicated to the peaceful 

exploration and use of space for the benefit of humankind.7 In 1989 the ESA council passed a 

resolution on space debris, “where the agency’s objectives were to minimize the creation of 

space debris, reduce the risk for manned space flight, reduce the risk on the ground due to 

reentry of space object, reduce the risk for a geostationary satellite. ESA’s launcher directorate 

ESA headquarters in Paris also coordinates the implementation of debris mitigation measures 

for the Ariane space launcher. Over the last few years, ESA developed a debris warning system 

and mitigation guidelines.” 

IV. INTER-AGENCY SPACE DEBRIS COORDINATION COMMITTEE (IADC) 
The inter-agency space debris coordination committee is an international forum of space 

agencies and authorized governmental entities for the coordination of activities that are related 

to the issues of human-made and natural debris in space. The main purpose of IADC is to 

“exchange information on space debris research between the number of space agencies and also 

facilitate opportunities for cooperation in debris research and to identify debris mitigation 

 
7 https://www.esa.int/ 
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options”.8 

The IADC Guidance on Space Debris Containment was created in 2002 as the first international 

document dedicated to the field of Space Debris Containment, based on consensus among IADC 

members. One of the criticisms of IADC's Space Debris Reduction Guidelines is that they are 

voluntary and not legally binding under international law. 

V. INTERNATIONAL OBLIGATIONS AND THEIR ACCEPTANCE  
As a result, primarily space international law on space debris has a significant flaw. There are 

currently laws in place that deal with the usage of space rather than the regulation of debris. 

Many old treaties have been rendered obsolete due to technological advancements. Although 

the rules set by an outer space treaty or registration convention are beneficial, they do not relate 

to the issue of space debris, which means that commercial and government-sponsored space 

missions can continue to generate more debris without restriction. There is no law prohibiting 

or regulating the destruction of satellites in space and the accompanying space debris. The Outer 

Space Treaty prohibits the deployment of nuclear weapons or other weapons of mass distraction 

in orbit. Recently in 2007 the UN reached a consensus on the draft of space debris mitigation 

guidelines and adopted them which are legally not binding under International Law.  

At the UN level, a delegation of the Science and Technology Subcommittee (UNCOPUOS) 

expressed the view that the Subcommittee should consider submitting guidelines for reducing 

space debris as a resolution of the General Assembly. This view was also expressed at the 

UNCOPUOS conference in Vienna in February 2007, “that the states largely responsible for 

the creation of the present situation and thus having the capability to take action on space debris 

mitigation should contribute to space debris mitigation efforts in a more significant manner.” 

VI. CONCLUSION AND SUGGESTION 
In the 21st century, there is a very high chance of space exploration and there is also a very high 

chance to create man-made space debris. Nowadays all nations are exploring space and are 

using very modern technology for launching satellites. Orbital debris is a great threat to 

government and commercial satellite operators and manufacturers. space debris is the greatest 

challenge is about our ability to successfully coordinate and implement in the coming years. 

There is no proper convention under the ambit of legal provisions and statutes under 

international law. So now there is the requirement of the global norm in form of the convention 

which must be developed through common consensus to get a consistent practice by nations. 

 
8 IADC Space Debris Mitigation Guidelines (nasa.gov) 
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There should be a standard draft regarding the space debris mitigation by which it should be 

with the provisions related to data collection of space launching and should be governed by the 

United Nation officers there should be space provisions which it till now is absent from minor 

treaty and guidelines there should be a legal obligation under International Law to mitigate 

space debris and also explore space in a limited manner. 

***** 
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