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Introduction 

The use of satellites underpins our modern and comfortable lifestyle. These space objects 

orbiting the Earth are used in several areas, including meteorology, telecommunication, space 

science, Earth observation, navigation and space exploration. They offer a unique perspective 

of our planet, they deliver information, enable research and the exploration of unknown space. 

However, the increase of space activities generated a new hazard: space debris. 

More broadly defined, the term space debris or ‘space junk’ comprehends any pieces of 

machinery or debris left by humans in space. As both space debris and spacecraft travel around 

the Earth at tremendous speeds, even the relatively small pieces of debris can cause significant 

damage. Space debris is formed from the unstuck parts of spacecraft and from collisions. 

Although only seven fragmentations have happened that were associated with collisions, this 

number is expected to increase, and collisions will become the dominant source of space junk 

production. 

The escalating danger of space debris threatens our satellites, spacecraft and human lives 

traveling in space. This problem has received greater attention most recently, however, a 

breakthrough solution has not been identified. 

 

Definition of Key Terms 

Launch vehicle: A rocket-powered vehicle constructed to transport a spacecraft to outer space.  

Launch vehicle orbital stage: A part of a launch vehicle left in Earth’s orbit.  

Near-Earth space: The area of space that includes the Low Earth Orbit (LEO) and the 

Geosynchronous Orbit (GSO). 

Low Earth Orbit (LEO): A layer of near-Earth space between the altitude of 160 kilometers and 

2,000 kilometers. 
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Space debris mitigation: Any activity with the target of decreasing the space debris in space 

which can be both regulations, documents and missions as well, is to support the space debris 

mitigation.  

Space debris population: The total amount of space debris orbiting the Earth. 

Fragmentation event: An explosion or a collision of two orbital space objects results in the 

breakup of the objects into smaller pieces, thus creating new pieces of debris. 

 

General Overview 

Since the early 1960s, more than 6370 rocket launches have been completed, which have 

resulted in over 32290 objects traveling in Earth’s orbit that are cataloged and tracked by Space 

Surveillance Networks. Apart from the 2600 inactive satellites traveling in LEO, other space 

objects, including mission-related debris (launch vehicle stages and lens covers), fragmentation 

debris and solid rocket fuel particles are also contributors to space pollution. According to 

statistical models produced by Space Debris Office in December 2022, it is estimated that there 

are: 

• 36,500 objects larger than 10cm, 

• 1 million objects between 1-10cm, 

• 130 million objects between 1mm to 1cm. 

Space debris population increases through three different processes: fragmentation by 

explosion and collision of space objects and detachments of launch vehicle parts of spacecraft. 

There have been well-known examples for both intentional and accidental fragmentation events 

in the history of space activities, such as China destroying its inactive satellite in 2007 and the 

collision between a Russian and a U.S. satellite in 2009.  

The increase of space debris population in low Earth orbit escalates the problem of the Kessler 

Syndrome: the likelihood of collisions 

grows exponentially and so does the 

number of space debris objects 

fragmented from these collisions. Even        

if no more objects are launched into     

space and even if the AIDC Space                               

Debris Mitigation Guidelines are fully 

implemented, the space debris population 

will keep increasing. The figure shows 
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projections regarding the cumulative number of catastrophic collisions in LEO, under two 

scenarios: 1) through an extrapolation model based on past patterns and 2) assuming no more 

objects are sent into space. 

 

Major parties involved 

India: ISRO is an active member of the Inter-Agency Space Debris Coordination Committee 

(IADC) and follows the guidelines recommended by IADC and the UN for space debris 

mitigation, which limit the creation of space debris and address on-orbit collision 

avoidance and post-mission disposal. No space object is left in Earth orbit by Indian 

launch vehicles except for payload adapters, injected payload, and launch vehicle upper 

stages. The Capability for COLLision Avoidance (COLA) analysis and Space Object 

Proximity Analysis (SOPA) for safeguarding its space assets have been built up. What is 

more, India participates in the IAA Space Debris Working Group and the IAF STM Working 

Group contributing to international efforts.  

Russian Federation: The Russian Federation supports the development of the "Compendium 

of Standards for Space Debris Adopted by States and International Organizations", the 

international reference document, and provides information on preventive measures for 

space debris generation. The space activities of Roscosmos are organized with the view 

to ensure the space debris mitigation of the near-Earth space. The intention of the 

country's State Policy in the Fields of Space Activities for the period up to 2030 and 

beyond is to participate in international cooperation, such as investigating and solving 

international problems associated with the technogenic pollution of near-Earth space, 

including the prevention of the formation and disposal of debris from the area of 

spacecraft operational orbits. 

European Space Agency (ESA): The European Code of Conduct for Space Debris Mitigation, 

the IADC Guidelines for Space Debris Mitigation, and the United Nations Treaties and 

Principles on Outer Space are referenced in the administrative instruction of the ESA, in 

"Space Debris Mitigation for Agency Projects". The administrative instruction is similar, 

yet more precise, and meets the same intent as the requirements that are listed in the 

ISO Standards. Accordingly, its space debris mitigation policy is fully in line with the listed 

guidelines. ESA has taken an active role in the elaboration of these instruments through 

its involvement in the IADC and its endorsement of the European Code of Conduct for 

Space Debris Mitigation of 2004. Between the administrative instructions of the ESA 

Director General and the ESA members' or non-members' national mechanisms, there is 

no legal relationship. Although the instruction specifies that efforts shall be made to 



KarMUN 2023 Collective Responsibility 
 

ensure that ESA programs comply with re-entry regulations and procedures in launching 

states. 

United States of America: The National Space Policy provides guidance to all U.S. Government 

Departures and Agencies. The United States Government Orbital Debris Mitigation 

Standard Practice encompasses all program phases to focus on decreasing intentional 

debris releases, accidental explosions, and the avoidance of hazardous collisions.  The 

current procedural requirement represents the culmination of more than 20 years of 

orbital debris mitigation policy at NASA. Standard Practices of the US served as one of 

the primary sources for the development of the IADC Guidelines and the Space Debris 

Mitigation of the Committee. Nasa is a founding member of the IADC and has played a 

leading role in discussion of the issue in the IADC and in the COPUOS as well.  

Its standard sets forth the specific orbital debris mitigation technical requirements for all 

NASA space programs and projects. These requirements cover the main elements of the 

Standard Practices of the US as well as other specific areas, such as the use of space 

tethers. Standard Practices of the US Served as one of the primary sources for the 

development of the IADC Guidelines and the Space Debris Mitigation of the Committee. 

Nasa is a founding member of the IADC and has played a leading role in discussion of 

the issue in the IADC and in the COPUOS as well.  

 

Timeline 

1961 – The first serious satellite fragmentation occurred, creating more than 200 cataloged 

fragments. 

1978 – NASA scientist Donald J. Kessler proposed his theory that describes a scenario of 

cascading space debris collisions (Kessler Syndrome). 

2002 – The Inter-Agency Space Debris Coordination Committee (IADC) published the Space 

Debris Mitigation Guidelines, which were updated in 2021. [1] The guidelines served as a 

baseline for the COPUOS Space Debris Mitigation Guidelines. 

2007 January – China conducted an anti-satellite test against its inactive weather satellite. The 

fragmentation resulted in the increase of trackable space object population by 25%. 

2007 December – The UN General Assembly endorsed the Space Debris Mitigation Guidelines 

of the Committee on the Peaceful Uses of Outer Space. The General Assembly invited UN 

member states to implement these guidelines, however, they are not legally binding under 

international law. [2]  

https://orbitaldebris.jsc.nasa.gov/library/iadc-space-debris-guidelines-revision-2.pdf
https://www.unoosa.org/pdf/publications/st_space_49E.pdf
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2009 – An inactive Russian military satellite collided with an American communication satellite. 

After the incident, the likelihood of space junk-satellite collisions increased to 50% a year. 

2018 – The launch of the RemoveDEBRIS mission aimed at performing different debris removal 

technologies to find the best way to capture pieces of space debris. 

2021 – The ELSA-d Mission was launched by Astroscale. 

 

Previous Attempts to Solve the Issue 

REMOVEDEBRIS 

RemoveDEBRIS project demonstrating a space debris removal with a satellite platform equipped with a 

net and a harpoon constructed to capture space junk. The project was led by the Surrey Space Center 

and co-founded by the European Commission and other project partners. It was launched in 2018 and 

managed to be a successful project. 

CLEARSPACE-1 

The first debris removal mission purchased by ESA with the target 

of rendezvousing, capturing and re-entering an upper part of a 

Vespa, used with Europe's Vega launcher. This spare object left in 

a ‘gradual disposal’ orbit, complying with space debris mitigation 

regulations, following the second flight of Vega in 2013. 

ClearSpace-1 removing the Vespa with four robotic arms 

represents a new commercial sector in space. The launch is 

planned to be in 2026. 

IADC 

The Inter-Agency Space Debris Coordination Committee, founded in 1993, is an inter-governmental 

forum with the participation of thirteen significant space agencies. The Committee set up the Guidelines 

of Space Debris Mitigation, a well prepared document listing the main regulations with the target of 

avoiding increase in the amount of space junk. 

DOCUMENTS WITH THE TARGET OF SPACE DEBRIS MITIGATION 

• IADC Guidelines of Space Debris Mitigation 

• The European Code of Conduct for Space Debris Mitigation 

• The United States Government Orbital Debris Mitigation Standard Practice 

ELSA-D (END-OF-LIFE SERVICE BY ASTROSCALE - DEMONSTRATION) 

The ELSA-d Mission, launched in 2021 by Astroscale, a Japanese company, is the world's first active 

mission dedicated to demonstrating the core technologies to be used for the ELSA program. The ELSA-
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s Servicer is equipped with a magnetic capture mechanism with which it can match the orbit trajectory 

of a larger piece of debris and magnetically dock to push the object into the atmosphere, where it burns 

up. 

 

Possible Solutions 

In order to assess the issue of space debris, we need to have a good understanding of what 

sustainable space environment actually means. The United Nations has defined sustainability 

as “meeting the needs of the present without compromising the ability of future generations to 

meet their own needs”. In other terms, we need to focus on creating a solution that does not 

significantly constrain our technological development but preserves the space environment for 

the next generations. 

An effective solution could be to convert the current guidelines, such as, the IADC and COPUOS 

space debris mitigation guidelines, into binding laws and enforce compliance with them by 

space agencies. 

Another idea to consider could be to promote international cooperation to further develop 

debris-capturing methods, such as the claw capture, net or harpoon capture and the magnetic 

mechanism. These techniques make it possible to remove large debris objects from LEO by 

nudging them into the atmosphere where they will burn due to frictional heat, or pushing them 

out to less congested orbits where the risk of collision is substantially lower. 

Another possibility to examine is to build satellites and spacecraft that have high structural 

resistance to the small, high-speed debris objects. This could be done by strengthening the 

outer walls of the spacecraft or satellite by placing a layer of liquid or gas between its walls, so 

that the impact of a debris object will be less damaging. Although this method does not resolve 

the issue of the increasing space debris population, it is an effective way of protecting space 

vehicles and satellites, and it can also be applied for spacecraft traveling beyond the Earth’s 

orbit. 

An additional solution to destroy small debris objects with the sizes of 1-10 centimeters is to 

apply laser technology. With laser irradiation, the object’s trajectory can be deflected, or the 

debris can be forced on a trajectory through the upper atmosphere, where it will burn up.  

Finally, passivation of satellites at the end of their lives could be a solution to prevent an 

accidental post-mission explosion, and therefore, the creation of smaller debris objects. 
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Astroscale’s ELSA-d Mission 

https://astroscale.com/tag/elsa-d/ 

https://space.skyrocket.de/doc_sdat/elsa-d-chaser.htm 

A visualization showing how the amount of space debris has been increased since the beginning of the 

space age 

https://www.youtube.com/watch?v=O64KM4GuRPk&list=WL&index=6&ab_channel=StuartGrey 

A video about ways to capture space debris 

https://www.youtube.com/watch?v=VIeRpePrWN8&ab_channel=DrBenMiles 
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