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Abstract:  Space debris is increasing because of increased space research and exploitation, which presents 

a variety of legal issues. This study examines the complex network of international, national, and private legal 

systems as it digs into the legal aspects of the space debris accident. The examination covers topics including 

jurisdictional difficulties, attribution of culpability, and the suitability of current legal processes for handling 

space debris collision aftermath. The report starts out by giving a thorough summary of the existing situation 

with space debris management as well as the concerning increase in collision occurrences. After that, it looks 

at the current international treaties, conventions, and accords that make up the core of space law and evaluates 

how well they work to assign blame and direct court cases when space debris crashes. Specifically, the study 

examines the applicability and flexibility of the Outer Space Treaty, the Liability Convention, and the 

Registration Convention considering current issues. The report also explores the jurisdictional issues raised 

by space debris accidents, considering the probable differences in country legal systems as well as the 

ambiguity surrounding the assignment of liability. The study explores whether the legal complexities resulting 

from space debris accidents require a stronger regulatory structure or a coordinated worldwide approach. 

Introduction 

Space debris (alia as space pollution, space waste, space trash or space garbage) these are the unused human 

made device in space, especially in an earth space orbit that perform a beneficial purpose. These include the 

abandoned spaceships in the non-operation of the spacecraft and left out the vehicle phases of flight-related 

crashes, and are especially numerous in-orbit debris, disjointed space waste from the demolition of the 

abandoned space rocket bodies and aircraft. Further to tumble down man-made object that are waste in the 

course, other examples of space garbage are also breakup from their decay, erosion, and impact, or even a 

paint, stain, followed by liquid ejected from the ships, and burnt the bodywork of the content. Space debris 

poses a danger to aircraft. Space waste is generally a negative externality by which the external costs on the 

others from the starting action launch or utilize a spacecraft in orbit at costs that are generally not considered, 

and do not fully take into account the price of a with the activation of vehicle or the load itself. The evaluation, 

reduction, and possibilities of space waste was done by a few members in the space industry. As noticed till 

2019 in month of October, The US space surveillance network reported nearly around twenty thousand human 

made devices in the earth orbital, adding two thousand two hundred and eighteen working satellites. Although 

these are just the objects large enough to track. AS till 2019, there are more than 128 million for the unused 

debris to lower than 1cm (0.4 in.) in near the earth orbit, approximately 900,000 volumes of debris 1-10 cm in 

size, and about 34,000 debris larger than 10 centimeter’s (3.9 in). As the smallest element of a human made 

space debris (stain, paint, particle size, solid rocket use up gases etc.) are assemble with micrometeoroids, they 

are side by side to together few times mentioned to by space agencies as MMOD (Micrometeoroid and orbital 

debris). Crash with debris have become a danger to spacecraft; minutes of the objects, causing damage similar 

sandblasting, mainly to solar panels and optics like telescope or spacecraft is not a simple to do, it can be 

secured by armored shield. Below two thousand km (one thousand and two hundred) of the earth altitude, 

particle of the waste are thicker than the rocks and most of them are dust from solid rocket motors, the dirt on 

the outside plane of erosion, for example painting of the petals, and is frozen in the heat of the RORSATS 
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(nuclear power satellites) for the differentiation the international space station orbits in the range of 300-400 

km (190-250 km),while the two huge crash of events, a Chinese missile defense in 2007, and a satellites crash 

in 2009, it is located at an altitude of 800-900 km (500-560 km). The ISS has Whipple protection from 

destruction given by small MMODS, however particle of a collision with a probability higher than 1/10, 000 

are prevent by manipulating station. 

HISTORICAL BACKGROUND 

Space waste started to gather a course after the maiden launch of the Sputnik-1 a human made satellite into 

earth orbit in October 1957.However, even before this, furthermore to the natural excretion of the Earth, 

Humans may have constructed excretion, that came as debris, just as in August 1957, in pascal B test. After 

the launch of sputnik, the North American Aerospace Defense Command (NORAD) started to create a database 

Catalog of space devices of all known rocket launches and article achieved orbit: satellites, Safeguarding 

shields and upper stage of launch vehicles. Later, NASA uploaded the updated version of database in two-line-

set-of-elements, and in the initial 1980s the celestrak bulletin board system, re-published them. The pathfinders 

who nourished the database, they will know about all the other space object in earth orbit, which is the output 

of an explosion at a job. Few of them were intentionally given rise to the anti-satellite weapon testing (AST) 

in the 1960's, and others were an output of the exploding rocket in orbit, the remaining fuel is expanded and 

split by the tanks. In sequence to have a better control over tracking NORAD employee john gabbard stored a 

different database. 

While studying the crash gabbard developed the method of predicting the course of their orbital result and 

gabbard charts (or graphs), it is now used on a large scale. These studies have been used to enhance them 

modelling of orbital development and break down. When the NORAD database became made reachable to all 

in public in the 1970s, methods have been evolved for the asteroid belt, which were used in the learning of the 

database of known manmade earth satellites objects. In addition to approach to the debris reduction, where 

period of time and natural gravitational/atmospheric effects help to clean up space debris or on the various 

technical approaches that has been put forward most of which have not been carried out in sequence to reduce 

pollution, many researchers have found that institutional factors-political, legal, economic and cultural 

regulation of games are a major huddle to cleaning in the vicinity of the Earth.  

In 2014, the commercial motivation to lessen pollution was negligible, as the costs of the treatment are not 

assigned to individuals producing it, but rather falls on all users of the space and are built on the human society 

that the advantages of space technologies and knowledge. A numeral of plans has been made to enhance the 

settings for the enhancement of inducement to reduce space pollution. These contains government endorsement 

to make inducement, as well as the companies who are at the starting of the economic benefits associated with 

the reduction of hazardous substances is more hostile than the erstwhile government quality practices orbit. In 

1979 NASA discovered the Orbital Debris Program to research for reduction measure for the impact of space 

garbage in orbit. 

 

Debris growth  

In the 1980s, NASA and other U.S groups tried to control the rise of debris. A sample solution was applied 

by McDonnell Douglas for delta activation vehicle which is when the booster has been removed from the ship 

and cast out of fuel in the vehicle, because of this, it became a source of pressure build-up inside the tank, 

which had caused them to explode and create additional orbital debris. Other countries were slow to implement 

this solution due to the multiple launches of the Soviet Union, the problem increased during the decade. A new 

theory of study has arrived as NASA, NORAD and others have had trouble in sequence to know it better the 

orbital environment, with each modifying the critical numeral of particles of waste in critical mass zoned 

upwards.  Although in 1981 (When the article was updated) the numerals objects, which had a circulation of 

5,000 sensors in the base based deep-space Monitoring System will detect a new object. In the late 1990s, it 

was evaluated that the majority of the 28,000 run facilities had already fallen into disrepair and is approximately 

8,500 last in orbit.  

As of 2005, with up thirteen thousand space devices have been adjusted upwards and a study that have been 

carried out in the year 2006 increased the number to nineteen thousand as an output of AST learning and a 

satellite crash. In 2011, NASA reported that 22,000 devices were being chased. A 2006 NASA model predicted 

that if no new launches took place the space environment would maintain the known population until about 
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2055 and when it would rise on its own. Richard Crowther the UK's Defense Evaluation and research agency 

said in 2002 that he expected the cascade to be to start around the end of 2015. The Nation Academy of sciences, 

summarizes the results from a professional point of view, pointed out that there is a broad consensus that the 

two lanes of LEO, between Nine hundred to one thousand (six twenty miles) and fifteen hundred (nine thirty 

miles) we have already passed the censorious thickness. In 2009 European Air and Space Conference, Huey 

Lewis, a researcher at the University of Southampton has been made public that the danger from the space 

waste would have to grow by 50% over the next ten years, and four over and above than 50 years of age. As 

of 2009, more than 13,000 close links have been maintained in a week. In 2011, US National Research council 

notify NASA that number of orbiting space waste at dangerous level. According to some computer models, the 

number of space debris "has reached a tipping point, and it was at this time, there is enough in orbit to 

continually collide and create even more debris, which increases the danger of aircraft accidents." The report 

calls for the international guidelines to restrict, block it and the research on the removal of the methods.  

LAWS APPLICABLEIn 1957 following the activation of the maiden Satellite SPUTNIK -1 in orbit, has led 

to the formation of the United Nations Committee on the peaceful uses of outer space (COPUS), which is then 

made into two sub-committees, namely: The Legal Sub-Committee scientific and technical Sub-Committee 

COPUS has been progenitor in evolution of international law in space composed of 5 new conventions, namely:  

The Legal Sub-Committee  

The scientific and Technical Sub-Committee  

COPUOS has been progenitor in the development of international law in space, and composed of the five 

conventions, namely:  

Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, including 

the Moon and other Celestial Bodies, also called the Outer Space Treaty 1967:  

This Convention has been modified 110 times has been adopted by 23 countries and is the foundation of 

international space law It ensures that the space is feasible to use and exploration by all the member States, to 

the advantage and in the profit of all countries, and mankind. States are prohibited from placing weapon of 

mass destruction on a heavy body in a direction and/or in outer space or in a different way. By respecting the 

astronauts as the messengers of humanity and mankind and the restricting the use of moon and heavy space 

bodies only for peaceful purposes, the States in charge for the damage that has been caused by the 

administration of a non-state entities, which have been established in space objects.  In addition, the States are 

left out of the chances to make a claim to territorial sovereignty in outer space. 

Convention on International Liability for Damage Caused by Space Objects, also called the Liability 

Convention 1972: 

The damage to the aircraft and by the aircraft shall be controlled by the protocol to the 1972 Convention on 

International Liability for Damage Caused by space objects. In accordance with this agreement, the liability 

for damages caused to individual or property on the land to be absolute in the sense that the country from which 

the spacecraft be activated will be in charge for the damage, even though there was no negligence. This strict 

liability also applies in the circumstances of a colliding between space object with an aircraft defense such as 

reasonable care are not available for the owner of the space craft or to be more exact the activating state on 

whose registry the aircraft is registered This approach makes sense. 
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Everyone, that is the operation of a spacecraft is to be well informed of the truth that it can cause harm 

wherever it is crashes as expecting that the people of the world to be on the guard against the satellite 

that is not realistic. the probability that any specific individual or building will be struck is too minimum 

to justify taking precautions.  

Although far from perfect, the principle of strict liability and for any damage to the earth is simple and 

rational. In space, however, matter is very less. When a spaceship collides with one another then the 

Liability Convention the liability if and only if the spaceship operator is guilty of this to some extents 

have been negligent. But the Convention does not give a good indication of what's negligence in this 

context. Controlling the ship in such a way that it forms a major foreseeable risk to others it is likely to 

be negligent, but in February 2009, a collision with the Russian military satellite Cosmos has been 

described as non-used, which means that it is either broken down or not left with enough of fuel. There 

are a few of non-existence of satellites into orbit, and it is a good practice for the operator to either 

desorb them or put them in a safe low-trajectory before losing the control, this is not always the case. 

Even if it were, it would be hard to argue that nonsuccess to do constitutes negligence.  

While one day, we will develop standards of practice or rules for the space, requiring the space operators 

to ensure that the satellites leave the high traffic orbits at the end of their lives are not in force at present. 

Thus, merely leave unusable spacecraft in earth orbit is undoubtly to rise to the level of negligence. 

Unfortunately, the numeral value of unused spacecraft in earth orbit is rising, with predictable result.  

 Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return of Objects 

Launched into Outer Space, also called the Rescue Agreement 1968: 

In according with the terms and provisions of the convention, the contracting States are obliged to take 

the necessary care to provide for the guarding of the safe return of the astronauts and the spacecraft of 

the objects in the case of disaster, accident, and/or in a state of emergency or Unintentional landing in 

the territory under the jurisdiction of a signatory State or on the high seas, or in any other place under 

the jurisdiction of any State.  

 Agreement Governing the Activities of States on the Moon and Other Celestial Bodies, also called 

the Moon Treaty 1979: 

The treaty provides that the exploration and use of the Moon and its natural resources should be carried 

out in the interests of all countries, and no country can exercise claim. This ensure that the heavenly 

bodies are to be used only for peaceful purposes and that their environment is not damaged. Further, 

any state party that learns about the crash, forced or unintended landing on the moon of a space object 

is not allowed, is supposed to immediately inform the launching State and the Secretariat General of 

the UN. 

 Convention on Registration of Objects launched into Outer Space, also called the Registration 

Convention 1975:  

The aim of the convention is to provide the correct use of outer space. This will require the satellite 

activation State to register space object which is to be launched in or out of earth orbit by means of an 

entry in the appropriate register is established by the State, the establishment of which has to informed 

to the United Nations Secretary-General. Each of the Member registry state as quickly as possible 

provide information about the name of the State, and the date, the place or location of the activation of 

the mark, which is the title, and registration number of the space object, the orbital parameters and any 

other additional information would be needed to the Secretary-General of the United Nations, The 

United Nations Office for Outer Space Affairs (UNOOSA), the body which acts as the secretariat of 

the COMMITTEE shall keep a register of devices launched into space.  
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I. INDIA’S POSITION  

As for India, it should be noted that, even though it signed the 1979 Moon Agreement and has rectifies other 4 

treaties in furthermore to the two related conventions, namely the Convention on the Prohibition of Nuclear 

weapons Testing in the Atmosphere, in Space and Under Water, and the Convention on the Prohibition of 

Military or any Other Hostile Use of such Techniques to ensure that use of environmental modification 

techniques, comprehensive national space law, and policy regulating the operation of space activities 

undertaken by private and public sector, is not yet in place.  

The only legal framework for the space industry in India is to define by the Satellite Communications Policy 

of 1997, as amended by the Remote Sensing Data Policy 2011, the ISRO Transfer of Technology, Policy, and 

the Constitution of India of 1950, as well as the formation of a new organization called the Indian National 

space promotion and authorization center (IN-SPACE).  

II. PROCEEDINGS UNDER SUCH LAWS 

The existing space law has worked thus far because problems have been few and few between, and they have 

been dealt with politely. The risks to property and life will likely increase as more spacecraft take to the skies, 

and the Liability Convention may be invoked more frequently as a result. 

A cluttered sky, on the other hand, poses a hazard to more than simply life and property. While launch 

providers, satellite operators, and insurance companies are concerned about the problem of space debris 

because of its influence on space operations, space sustainability critics assert that space's environment has 

inherent value and is much more vulnerable to destruction than humans on Earth. 

Polluting or mismanaging the environment on Earth, according to majority sentiment, is harmful because it 

harms the ecosystem and living organisms. The same is true for space, even when there is no visible direct 

victim or bodily harm. 

There has been precedent in the past. In January 1978, a malfunctioning Soviet surveillance satellite named 

Cosmos 954 exploded above Canada's Northwest Territories, leaving a radioactive trail on the ground. For a 

year, a US-Canadian recovery team searched approximately 48,000 square miles of area for fragments of the 

spacecraft as part of Operation Morning Light. Following that, the Canadian government presented the Soviet 

Union with a bill for six million Canadian dollars, which the Soviet Union eventually paid roughly half of. 

The Canadians asserted in the Cosmos 954 settlement that the Soviet satellite deposited hazardous radioactive 

material on Canadian soil, triggering the Liability Convention's "damage to property" clause. 

The 1967 Outer Space Treaty and the 1972 Space Liability Convention, in general, answer questions regarding 

what humanity can do in space and who is accountable if something goes wrong. “The Outer Space Treaty 

establishes what international actors are legally permitted to conduct in space, whereas the Liability Convention 

establishes who is liable for damage or harm caused by space objects.” 

The treaty has been ratified by a number of countries, including China and the United States. As a result, if 

parts of the Long March 5B landed on a country that had also signed the Liability Treaty, that country may 

choose to hold China accountable for any damage inflicted, but whether that option would be exercised is 

doubtful. 

III. LEGAL BARRIERS 

Any technology that could help to solve the problem of space debris should be properly investigated. Active 

Debris Removal (ADR), on the other hand, poses political and legal issues. 

Space is an area that is outside of national control. Space, like the high seas, is governed by international law. 

The Outer Space Treaty of 1967, as well as the four subsequent international treaties, established a framework 

and core concepts to guide responsible behavior.  

While technologists may foresee harpoons and nets, space pirates will face international law. A "State of 

registry" maintains authority over any functioning or non-functional space item or component of a space object. 
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Under international law, capturing, deflecting, or interfering with a piece of debris is considered a "national 

activity in outer space," which means that the countries that authorized or agreed to the ADR man oeuvre bear 

international legal responsibility, even if the action is carried out by a private company. Furthermore, if 

something goes wrong (and we all know how difficult space is), the applicable Treaty imposes a liability regime 

on the "launching States," which would include the countries engaged in the ADR vehicle's launch. 

As a result of their obtrusively outmoded nature, existing space law and treaties are, in many respects, barriers 

to addressing contemporary concerns. In 1967, the United States signed the Outer Space Treaty (OST), which 

outlined the most essential Cold War aims in what was then a bipolar celestial struggle. In 1968, the US and 

the Soviet Union added an Astronaut Rescue Treaty to the agreement, followed by the Liability Convention in 

1972. By 1979, both the Moon Agreement and the Registration Convention had become irreversible caveats 

to this system of international law. Since then, governments have been obligated to base space law on this 

paradigm, which has had unintended implications that aren't always beneficial to addressing today's pressing 

issues. 

Five international treaties (the 1967 Outer Space Treaty (OST), the 1968 Rescue Agreement, the 1972 Liability 

Convention, the 1975 Registration Convention, and the 1979 Moon Agreement) signed between 1967 and 

1979, as well as UN General Assembly resolutions since 1982 and national space legislation of more than 20 

countries, form the legal framework for extra-terrestrial activities. On the international level, there has been a 

trend since 1996 to create sets of measures and instruments that reinterpret notions established in previous 

Treaties. 

Because it encompasses the key concepts governing space activities, serves as the framework for the following 

four treaties, and has a significant number of signatories, the Outer Space Treaty is often referred to as a 

"Constitution" of space law (107 signatories as of January 2018). As a result, the Outer Space Treaty is seen 

as embodying elements of customary international law that bind treaty signatories as well as non-signatories. 

Articles I–IV, VI, VII, VIII, and possibly even Art. IX OST are instances of customary rules that have served 

as a framework for later accords on space law formulation. 

Article IX of the OST states that, denounce harmful space contamination, albeit rhetorically and without 

enforcement measures or a clear grasp of what contamination entails. The presence of Articles VI and VII in 

the OST contributes to nations' unwillingness to engage in a conversation on this matter. They establish a 

comprehensive concept of liability in which a state is liable not only for the material it launches, but also for 

any orbital devices launched within its domestic borders by nongovernmental groups. In 1967, when the United 

States and the Soviet Union were the only two nations with actual space capabilities, and their respective 

governments provided launch sites and a basic strategy for the space sector, the clause was a minor point of 

contention. Articles VI and VII impose an enormous amount of liability on governments today, given the 

presence of companies in the space business, as space technology has become an ever-increasing component 

of global commercial operations, and the space community has become increasingly commercialized (and 

eventually privatized). 

Ironically, the similarly out-of-date 1972 Liability Convention further complicated the issue of fault. This 

convention attempted to define negligence in a way that would encourage the international community to 

operate responsibly in space. The tenets of such an agreement, however, must be explicit and enforceable in 

order for it to have a major impact on debris clean-up. This isn't the case at all. The identification of objects 

involved in a collision is the first and most important step in determining culpability. There was no tracking 

equipment available in 1972 that might have had any technological impact on these discussions. Furthermore, 

while the current Space Surveillance Network of the US Strategic Command (USSTRATCOM) has a 

significantly higher capability for detecting and monitoring orbital debris, it is far from perfect and not globally 

accessible. Even if a claimant could precisely identify the party at fault in an orbital accident, the question of 

negligence must still be resolved. The last affirmative step taken by a state in launching a satellite (without 

normal station-keeping man oeuvres) is choosing the orbital parameters; just deploying a spacecraft does not 

constitute carelessness.  Some feel that the Inter-Agency Space Debris Coordination Committee's 

recommendations, extended International Telecommunication Union registration, or the frequent practice of 

boosting payloads to graveyard orbits provide options for assigning guilt to those who fail to follow such 

criteria in the future. However, no global agreement on a dominant, rules-based system has yet been reached. 

http://www.ijcrt.org/


www.ijcrt.org                                                 © 2023 IJCRT | Volume 11, Issue 12 December 2023 | ISSN: 2320-2882 

IJCRT2312295 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c602 
 

Finally, the Liability Convention lacks a defined definition of causation. Because there are no road standards 

in space, we have no way of knowing who was driving in the incorrect lane or who ran a red light (only GEO 

slots require registration with the International Telecommunication Union). Working satellites may also 

regularly traverse over short distances. Is colliding a non-operational piece of debris with a functioning satellite 

that did not eject (move out of the way) contributory negligence? Because there are no conclusive answers to 

such issues, catastrophic events like Fengyun continue to harm near-Earth orbits, and the international 

community has no legal obligation to intervene. The Liability Convention was not formed with the intention 

of defending space; rather, it was a political pact aiming at safeguarding vital national interests in technical and 

judicial domains that are still little understood. Nonetheless, unless there is a substantial legal (and 

consequently economic) incentive to police space, garbage remediation will remain a matter of lip service for 

the great majority of individuals. 

Let us assume, for the purpose of argument, that states sincerely intended to solve this problem and agreed to 

treat each concern stated thus far uniformly. Only a few countries are capable of removing junk from LEO, 

MEO, and GEO (mainly the United States and Russia). Imagine that these governments collaborate on a 

sophisticated method for the remediation of medium to large pieces of non-operational orbital material. Despite 

these attempts, the OST and the Registration Convention do not recognize salvage rights in orbit. Anything 

launched into space remains the property of the entity who launched it, even if it explodes into 5,000 pieces. 

As a result, it is illegal—at the very least without permission—to move or delete any object in space that does 

not belong to the launching state or state of registry doing the activity. In this situation, the regulations of the 

OST's Article VIII, which includes this regulation, may limit Russian or US efforts to clean up trash, assuming, 

of course, that governments can even identify the owner of a given piece of debris, which is a challenging task. 

Not to mention, what if our efforts to clean up debris result in the generation of even more? We'd be obliged 

to return to the circular path in this situation. 

As can be observed, the first major hurdle to space debris clean-up is the complex legal environment, which 

makes inspiring action through accountability and ownership laws confusing and difficult to enforce. To be 

sure, as the demand to fix this troubling problem grows, some solutions are being examined. Damage-

compensation funds, market-share responsibility apportionment, and fault-based rules for damages have all 

been proposed.  Despite the fact that no consensus has been reached, the mere fact that such concerns are being 

considered is a positive sign that the topic of space debris cleanup is getting support. However, unless the 

concerns of liability, ownership, causality, laws of the road, and carelessness are addressed, and orbital debris 

is legally recognized as a problem, motivation for further action will wane. 

IV. TECHNICAL BARRIERS 

So, what can be done about the debris that has already accumulated? On the hardware side, the answer is some 

form of Active Debris Removal (ADR). Recent occurrences, like as the Chinese ASAT test in 2007 and the 

collision of Russian (Cosmos 2251) and American (Iridium 33) satellites in 2009, have heightened public 

awareness (and criticism) to the issue of debris remediation. It's difficult to overstate how terrible the debris 

situation has become as a result of these two events. By collaborating, they were able to boost the amount of 

trackable material by around a third. Despite the huge challenges highlighted in the preceding section, the 

technical community has been tasked with constructing some workable and cost-effective ADR systems for 

implementation within an acceptable but unspecified timeframe. 

However, even something as relatively straightforward as asking designs for ADR concepts becomes entangled 

in a tangle of technological and political issues. This section discusses some of the roadblocks to technical 

progress in this field, with a particular emphasis on the impact of legislative decisions on emerging technology.  

Some space operators have been thinking about and proposing some solutions, but they're still just ideas. A 

wide number of technologies are currently being researched, including: 

Capture Systems: using throw-nets, harpoons, robotic arms: 

a. Throw-nets: EPFL, a Swiss research center, is developing a spacecraft that can catch orbital trash and 

return it to Earth. To gather fragments of space debris, this technique will use a folding conical net. 

b. Harpoons: The concept of a harpoon for catching space debris has already been proposed. At Astrium 

Stevenage, we were able to accomplish some maturity development. 
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c. Robotic arms: The target is captured and stabilised by the robot arm, which is then visualized. The de-

orbit devices are attached to the final docking, which has its own camera. The restocking procedure is 

aided. Mechatronics has developed a state-of-the-art lightweight robotic arm based on the space 

qualified ROKVISS technology already in use on the International Space Station, according to the 

Institute of Robotics and Automation at DLR. 

The majority of these debris-removal methods rely on one or more untested technological technologies. In 

space activities, the Technology Readiness Level (TRL) is used to assess the maturity of emerging technology 

(devices, materials, components etc.). A new technology is not yet ready to be employed. Indeed, the 

system/technology is subjected to experimentation, maturity, and practical testing of the concept before getting 

qualification and license to go into space. This TRL technique can take a long time to master (the scale ranges 

from 1 to 9), and the development costs to reach TRL 9 are substantial. 

The TRL is still low because the notion of ADR has yet to be demonstrated in orbit, and large non-recurring 

expenses must be factored in. Then, once the first debris removal system has been launched into space to 

demonstrate the concept's viability, the follow-on mission will solely fund the recurrent costs, which are the 

costs connected with the serial production of the authorized system. 

The mission cost, as well as non-recurring expenditures related to technological maturation, are included in the 

adoption of an ADR system. For example, a satellite manufacturer has assessed the costs of removing Envisat 

using the chaser concept. Debris removal with a chaser costs over €65 million, but debris removal with a Shuttle 

costs around €30 million. Aside from these removal costs, €135 million is needed to pay the initial spaceship 

building for the system's launch, as well as the launch itself. As a result, development expenses are too costly 

for equipment or satellite makers to support. Even if technical constraints are easily overcome able, economic 

barriers will necessitate financial assistance from institutions in order for enterprises to participate in this 

market.  

We've reached a point in space called a 'critical density,' where there are enough massive objects colliding and 

creating small debris faster than it can be eliminated,' adds Kessler. The Kessler syndrome puts future launches 

and space missions in jeopardy. There are a variety of reasons to address the issue of ADR and seek solutions 

to the aforementioned roadblocks. Is it really so difficult to get over these stumbling blocks? Is it just these 

stumbling barriers that prevent companies from becoming involved? 

The precautionary principle should be applied to the space environment, just as it is to the Earth's environment. 

This precaution could save a lucrative sector that is quickly expanding. The value of a suggested business 

model may be judged by profit preservation. 

Is it difficult to overcome these barriers? 

As a result, one of the most important aspects of developing an ADR market is minimizing or preventing the 

establishment of these obstacles. Potential limitations include cost benefits, capital limits, and government 

policies. In the instance of Active Debris Removal, we uncovered a number of political, legal, technological, 

and economic roadblocks. To promote market creation, efforts should first and primarily be directed at reducing 

political and legal barriers. 

V. CONCLUSION 

Clearly, space debris is a complicated and intrinsically international issue with obvious national security 

ramifications. However, because the material and duty are dispersed across numerous countries, and 

accountability is a key worry for all participants, answers can only come from a global forum. Policymakers 

can deal with technical challenges through finance; such programmes are funded by the political establishment, 

which listens to attorneys and generals. The best way to please that core constituency is to reach a multilateral 

agreement on an international set of standards and programmes that eliminates uncertainty and the possibility 

of legal reprisal for those who want to resolve the issue. This is the pinnacle of space debris clean-up challenges. 

If nations could agree on fundamental negligence principles and rules of culpability in this situation, while 

simultaneously cooperating technologically (as they have done with the International Space Station) to handle 

the issue, the remaining conflicts would not go away. 
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All space powers want to reduce debris damage, and many of the changes are basic, such as designing 

spacecraft to make less and less garbage in the form of paint, spray, or layout, or space satellites of their careers. 

While better coordination of satellite trajectories and the exchange of traffic data may raise national security 

concerns in some cases, it should be doable. The rise of the space litter problem, on the other hand, appears to 

be outpacing any spontaneous development of ethical standards. 

Increased monitoring and situational awareness capabilities will be employed if an agreement on enforceable 

culpability and causation standards is reached. By offering a consistent set of rewarded ground rules, we expose 

the tangles of space debris removal to realistic solutions. If the international community can come together, 

cleaning up space debris becomes a much more promising undertaking. Space garbage will continue to block 

our horizon until then, posing one of the most serious threats humans faces. Furthermore, while the future of 

space law is unknown, it is clear that this is an issue that all spacefaring nations must address immediately, lest 

we find ourselves stranded on Earth under a covering of orbital trash. 
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