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Introduction
Humans have made significant progress in the exploration of space for the last few decades, and it is difficult to believe how the world would look without the discoveries and innovations space brought to us. We, humans, have been exploring space since October 4th, 1957, when the first artificial satellite was launched into outer space by the Union of Soviet Socialist Republics (U.S.S.R). The Cold War between the United States and U.S.S.R was the start of space exploration, and after that many other countries, especially the More Economically Developed Countries (MEDCs) started to follow the trend of space exploration. Furthermore, it is now common to see businesses relating to space exploration equipped with various technologies such as space rovers, manned spacecraft, and satellites. Even at this moment, there are more than 7500 satellites orbiting the Earth according to the United Nations Office for Outer Space Affairs (UNOOSA). Space exploration not only helps us to address fundamental questions about our place in the Universe, but it also brings innovative changes to the world by using a high level of technical skills in outer space. Satellites, being one of the most common space technologies are served for diverse purposes such as internet communications, weather forecasting, television, radio signal, and many more. 

On the other hand, the rapid increase in the number of satellites launched into outer space is being considered an issue. Due to the excessive number of satellites orbiting the Earth, collisions are made, creating space debris. Defunct Satellites and collided satellites not only create sky pollution in outer space, but they can further damage the ozone layer and the Earth’s Sea surface temperature and cause chemical pollution to the atmosphere. It is also crucial to understand that the environmental damage caused by satellites can affect all living organisms on Earth including us. Therefore, it is crucial for the Environment Commission to devise effective and pertinent solutions that will stop and prevent the continuous environmental damage caused by the satellites, considering our future generation, and the importance of protecting our mother Earth.
Definition of Key Terms

LEDCs

LEDCs refer to less economically developed countries and are countries that are highly vulnerable to economic and environmental shocks.
MEDCs

LEDCs refer to more economically developed countries and are countries that have good education, health, and higher employment rates.
Satellite
Artificial satellite is a human-made object that can be launched into orbit using rockets. Natural satellite can be considered as any celestial body in space that orbits around a larger body. This resolution will be focusing on artificial satellites.
Orbit
Orbit is a curved path that spacecraft or celestial object moves around a planet or a star.
Spacecraft
Spacecraft is a vehicle or device which is used for moving and operating outside the earth’s atmosphere.

General Overview
Causes of increasing number of satellites

The number of satellites orbiting the Earth has increased continuously since 1957 and it has been increasing exponentially for the past few years. Although only 58% of the satellites are actively orbiting the Earth, the records from 2022 show there are still approximately 5,500 active satellites orbiting the Earth, which can be considered as extremely high. According to the extreme growth in the number of satellites, it has been predicted that by 2030, there will be more than 58,000 satellites launched into outer space. There are multiple factors for the increasing number of satellites, and the factors deeply relate to the development of space technologies in recent years. Furthermore, the increase in satellite accessibility, and the various purposes and benefits that satellites bring to us are also other factors that contribute to the growing number of satellites in outer space.

History of commercial activity in space
Commercial space exploration started in the 1950s, which was when space exploration was proved possible, and this was when countries started to create policies on allowing commercial activity in space. For example, in the United States, the Communications Satellite Act of 1962 declared the rights of private companies and owners and permitted the operation of commercial satellites. Policies as such for space exploration and commercial space technology were aimed at encouraging the commercial exploration of space. The first privately founded rocket Conestoga was launched in 1982 by Space Services. Following the Conestoga, the first private subcortical human spaceflight was launched in 2004. Especially during the last 15 years, commercial space technology expanded immensely and tripled to $110 billion in 2005 and $357 billion in 2020, and it is crucial to be aware of the history of commercial activity in space to understand the flourishment of space exploration in the recent years.

Flourishment of space exploration in the recent years 
One of the major causes of the increasing number of satellites is the flourishment of space exploration during the past few years. In 2019, Elon Musk has founded the Space Exploration Technologies Corporation, known as SpaceX. SpaceX acts as a commercial launch provider and has allowed 3,000 satellites to be launched into outer space, which provided satellite access to 40 countries. Another Earth observation company named Planet has also contributed to launching more satellites into space by using high satellite technology which could capture 1.2 million high-resolution images of the Earth every day, and has become another well-known commercial launch provider. As more businesses and companies opened for space exploration, the number of satellites orbiting the Earth has doubled in the last 2 years. Flourishment of space exploration businesses was possible due to the accessibility of launching satellites. Previously, not many governments were able to afford the launching of satellites, however, accessibility to launching satellites has increased as commercial launch providers like SpaceX were founded which lowered the price of launching satellites. Due to that reason, it is even possible for startups and students to launch satellites for just a few thousand dollars.

Diverse purposes of satellites

The diverse usage of satellites can also be considered for the cause of rapid growth in the number of satellites. Experts suggest that the increasing number of satellites is due to advancements in satellite technology to receive various kinds of data. Positive environmental aspects of launching satellites into Earth’s orbit are that satellites could warn against forest fires, monitor industrial sites for greenhouse gas emissions, and even can collect data relating to agriculture. Since satellites show a global view of the planet, it is used to collect various information and data about the Earth. The space technology of using satellites as a tool to gather data made significant progress over the last 15 years and led to exponential growth in the number of satellites in outer space.
Consequences of increasing satellites

Satellites creating space debris

Space debris, also known as space junk, is a major environmental problem that is caused by satellites. Satellites have an expected life of 5 to 10 years, and if the number of satellites increases then there will be a massive amount of space debris created in outer space. On August 2021, European Space Agency (ESA) tracked approximately 29,210 pieces of space debris, however, the numbers are likely to be much higher statistically. Space debris can be made when satellites collide with one another while orbiting, which means if more satellites are orbiting the Earth, there will be higher chances of satellites colliding and leading to creating more space debris. In 2009, an inactive Russian satellite collided with an active American satellite approximately 804 km above Siberia. This resulted in approximately 2,000 pieces of debris at least 10cm in diameter, and even thousands of smaller pieces entering the Earth’s atmosphere. This case has proved that a single collision between two satellites can result in a great discharge of space debris and influence the Earth’s atmosphere.


Environmental Damage
Space debris from satellites are normally located in low Earth orbit, which is a zone 2,000km away from Earth’s atmosphere. Since this zone is where most of the satellites are launched, the space debris from collisions is more likely to enter the Earth’s atmosphere. It is known that the debris from collisions can still be found in certain areas, such as the Altai region of eastern Serbia. This region includes debris from highly toxic residue and unsymmetrical dimethylhydrazine (UDMH) which is a carcinogen dangerous to living organisms. Furthermore, most of the satellites are aluminum and chlorine, therefore aluminum and chlorine from re-entering satellites can damage the ozone layer and experts suggest that aluminum in low Earth orbit zone can create little temporary holes in the ozone layer. Because ozone layers protect the Earth from harmful UV radiation, the ozone layer should not be damaged by space debris. Otherwise, harm in ozone layers can lead to problems such as an increased risk of cancer and eye damage, especially for humans. Moreover, if the ozone layer gets affected by space debris, then this could lead to ozone depletion, causing ultraviolet radiation. Ultraviolent radiation is known to have a significant impact on the marine ecosystem, therefore ultraviolent can harm the phytoplankton which is the base of the marine food web. Increased ultraviolent can lead to widespread animal population dying, and cause stress to marine life. Lastly, ozone layer plays a significant role to the climate of the Earth, so damage in the ozone layer can ultimately lead to climate changes as well.
UN Involvement, Relevant Resolutions, Treaties and Events

The United Nations is fully aware of the severity of the increasing number of satellites and has made significant involvement to address the issue. The first treaty is known as the “Outer Space Treaty” which includes principles governing the activities of states in the exploration of Outer Space signed in 1967. In 1987, Montreal Protocol on ozone-depleting substances treaty was signed by all countries of the world. Since 2000, The United Nations Committee on the Peaceful Uses of Outer Space has paid special attention to the issue of minimizing space debris caused by satellites to prevent any environmental damage to Earth. Discussion on the Space Debris Mitigation Guideline was supported by the General Assembly in 2007, and the national and international legal aspects of space debris mitigations were also discussed by the Legal Subcommittee. Furthermore, in 2012, Active Debris Removal (ADR) was carried out by the United Nations Office for Outer Space Affairs (UNOOSA) which was an action of removing obsolete spacecraft or fragments of spacecraft from satellites. Moreover, in 2022, the United Nations General Assembly passed a resolution on banning anti-satellite tests (ASAT), which is the action to destroy satellites to reduce the number of space junk. Lastly, Agenda for 2030 space technology and the implementation shows that UNOOSA is aware of the constellation in launching satellites and shows their willingness to protect outer space by limiting the monitoring of commercial space activities. It has not been long since the hazardous environmental aspects of space debris created by satellites were discovered, therefore the UN involvement to conceive solutions for this issue has been mainly happened over the last 20 years and will be continued.
Timeline of Events
	Date
	Description of event

	October 4th, 1957
	First artificial satellite launched by U.S.S.R

	1967

1987

2007

2012

2018

2022
	Outer Space Treaty signed

Montreal Protocol signed by all countries by the General Assembly

Space Debris Mitigation Guideline supported by the General Assembly

Active Debris Removal carried out by UNOOSA

United Nations Office for Outer Space Affairs passed resolution on supporting the sustainable development goals

United Nations General Assembly passed resolution on banning ASAT


Previous Attempts to Resolve the Issue

Previous attempts to resolve the issue of environmental damage caused by the increasing number of satellites in Earth’s orbit are listed below.

To address the destruction of the ozone layer, there has been an attempt to protect the ozone layer by establishing the Montreal Protocol on ozone-depleting substances in 1987. This is known as the most successful environmental treaty signed in the history of the United Nations since it was signed within all countries. Furthermore, this protocol is considered a success since it showed a significant decrease in the Ozone-Depleting Potential (ODP) and ozone-depleting gases in the atmosphere. Although the treaty was signed on ozone-depleting substances, the substances are mainly focused on the substances that are released on Earth's surface, rather than focusing on the hazardous substances that are released from space debris. EU legislation on ozone-depleting substances is known as the strictest and most advanced. While the Montreal Protocol only regulates the production of these substances, EU legislation prohibits their use. Furthermore, they have set regulations on licensing requirements and monitors for exports and imports of ozone-depleting substances.  

Active Debris Removal (ADR) was carried out by the UNOOSA in 2012, and it has been an efficient way to decrease the number of space debris in outer space. According to the ESA, if the continuous removal actions start in 2060, it will only have 75% of the beneficial effect compared to starting active removal action at this moment. Passive Debris Removal (PDR) was also carried out, which was to destroy smaller debris. ADR can be carried out by creating a spacecraft that could help clean up space debris, for instance, the United Kingdom Space Agency (UKSA) has commissioned a high-technology spacecraft that was designed to pluck inactive satellites out of orbit. Moreover, in 2025 and 2026, the Clearspace-1 will be launched to the low Earth orbit by the ESA to remove space debris. Regarding that only 58% of the satellites launched in outer space are active and can be active for only 10 years or less, using technology and spacecraft to remove inactive satellites has been an effective method to decrease the number of satellites in the air and decrease space debris which will prevent damage to the environment and the ozone layer. 

In 2022, the General Assembly passed a resolution banning ASATs. Countries that were against this resolution were China, Russia, and the United States, being the countries producing the largest number of satellites. This resolution was passed recently, therefore the effectiveness cannot be evaluated, however, considering that if anti-satellites are banned, then it will likely decrease the amount of space debris in the low Earth orbit because it is preventing satellites from being destroyed. By preventing collisions of satellites, the ozone layer can be protected since fewer collisions of satellites means there will be less space debris that will negatively impact the environment.
Possible Solutions
It is important to understand that the possible solutions for this issue will be mainly focused on MEDCs rather than LEDCs since MEDCs are the countries that launch most of the satellites into outer space. However, it is still crucial for all member states to come up with a solution for this issue since this issue deeply relates to the environment, which can affect all of us. 

One of the possible solutions to the issue can be actively removing satellites in low Earth orbit using spacecraft that can remove satellites. The MEDCs, can cooperate and financially support the space agencies such as, National Aeronautics and Space Administration (NASA), ESA and the United Nations to investigate space technology that could remove satellites. In this way, the most critical objects could be removed from the low Earth orbit to reduce the possibility of collisions. However, the removal process requires a plan according to the target selection based on the mass, area, and cumulative collision risk, therefore needs advanced technology and sufficient investigation. LEDCs can also support MEDCs with the investigation and share discovered technologies through international meetings and conferences. 

Secondly, member states can monitor hazardous chemicals that satellites could contain. The hazardous chemicals include chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), and hydrobromoflurcarbons (HBFCs), which can be extremely dangerous to the ozone layer, therefore member states should create guidelines and set limitations to the chemicals that satellites can contain. Member states can further create international treaties that can be followed by all member states and can even raise public awareness to address the issue that the materials of satellites can bring to the environment.

Moreover, limiting the number of commercial satellites will be another possible solution to minimize the environmental damage that satellites can bring. The Outer Space Treaty signed in 1967 includes that outer space should not have any ownership and limitations. There are no official resolutions or treaties passed on limiting the number of commercial satellites, therefore it is crucial to make the regulations stricter. The regulations can be stricter by setting guidelines and certain requirements that businesses and commercials should follow before launching the satellites. Doing so, it would stop the rapid growth in the number of satellites and minimize the environmental damage that satellites can bring to the Earth.

Lastly, raising public awareness would be another solution to solve the issue. Raising public awareness to citizens, creating educational programs, and starting campaigns on the issue of environmental damage that satellites will bring more interest to future generations that could realize the severity of the issue and work towards for effective solutions.

Bibliography

Andrews, Hillary. “Why a Spacecraft Claw Was Built to Clean up Space Junk.” Fox Weather, Fox Weather, 26 Oct. 2022, www.foxweather.com/earth-space/spacecraft-claw-clean-up-space-junk. Accessed 5 Feb. 2023
Aygul.duysenhanova. “United NationsOffice for Outer Space Affairs.” Space Debris, www.unoosa.org/oosa/en/ourwork/topics/space-debris/index.html#:~:text=The%20United%20Nations%20Committee%20on,Committee's%20Scientific%20and%20Technical%20Subcommittee. Accessed 5 Feb. 2023
Ben-Itzhak, Svetla. “Analysis | Companies Are Commercializing Outer Space. Do Government Programs Still Matter?” The Washington Post, WP Company, 11 Jan. 2022, www.washingtonpost.com/politics/2022/01/11/companies-are-commercializing-outer-space-do-government-programs-still-matter/. Accessed 5 Feb. 2023
Dunbar, Brian. “What Is a Satellite?” NASA, NASA, 6 May 2015, www.nasa.gov/directorates/heo/scan/communications/outreach/funfacts/txt_satellite.html#:~:text=There%20are%20two%20different%20types,around%20a%20body%20in%20space. Accessed 5 Feb. 2023
“The History of Space Exploration.” National Geographic Society, education.nationalgeographic.org/resource/history-space-exploration. Accessed 5 Feb. 2023
Kirvan, Paul. “What Is a Satellite?” Mobile Computing, TechTarget, 15 Nov. 2021, www.techtarget.com/searchmobilecomputing/definition/satellite#:~:text=There%20are%20hundreds%20of%20satellites,research%20and%20data%20gathering%20purposes. Accessed 5 Feb. 2023
Luke, Charlotte. “What Is Space Junk and How Does It Affect the Environment?” Earth.Org, Earth.Org, 6 Sept. 2021, earth.org/space-junk-what-is-it-what-can-we-do-about-it/#:~:text=But%20how%20does%20space%20junk,detrimental%20effects%20on%20Earth's%20environment. www.unoosa.org/oosa/en/benefits-of-space/environment.html. Accessed 5 Feb. 2023
“Protecting the Ozone Layer.” Climate Action, climate.ec.europa.eu/eu-action/protecting-ozone-layer_en. Accessed 5 Feb. 2023
Salas, Erick Burgueño. “Number of Active Satellites by Year 1957-2021.” Statista, 10 Feb. 2022, www.statista.com/statistics/897719/number-of-active-satellites-by-year/#:~:text=This%20statistic%20illustrates%20the%20number,3%2C291%20active%20satellites%20in%202020. Accessed 5 Feb. 2023
Shanklin, Will. “UN Resolution: Please Stop Blowing Things up around the ISS.” Engadget, 8 Dec. 2022, www.engadget.com/un-measure-space-debris-asat-satellite-tests-223049818.html#:~:text=The%20United%20Nations%20General%20Assembly,debris%20from%20a%20Russian%20ASAT. Accessed 5 Feb. 2023
“Space Technology and the Implementation of the 2030 Agenda.” United Nations, United Nations, www.un.org/en/chronicle/article/space-technology-and-implementation-2030-agenda. Accessed 5 Feb. 2023
“Surge in Satellites Speeds Space Race for Data.” The Forecast By Nutanix, www.nutanix.com/theforecastbynutanix/industry/satellite-market-trends#:~:text=The%20number%20of%20satellites%20orbiting,appetite%20for%20space%2Dbased%20data. Accessed 5 Feb. 2023
SVadmin. “What Were the Main Space Achievements Achieved to Date.” Blog Espacial, 26 Jan. 2023, planetariodevitoria.org/en/estrelas/quais-foram-as-principais-realizacoes-espaciais-alcancadas-ate-hoje.html. Accessed 5 Feb. 2023
“To Cheaply Go: How Falling Launch Costs Fueled a Thriving Economy in Orbit.” NBCNews.com, NBCUniversal News Group, www.nbcnews.com/science/space/space-launch-costs-growing-business-industry-rcna23488. Accessed 5 Feb. 2023
“What's the Environmental Impact of Space Debris and How Can We Solve It?” World Economic Forum, www.weforum.org/agenda/2022/07/environmental-impact-space-debris-how-to-solve-it/#:~:text=The%20environmental%20dangers%20of%20such,alumina%20into%20the%20upper%20atmosphere. Accessed 5 Feb. 2023
Page 2 of 3 | Research Report
DIMUN XIII Research Report | Page 1 of 1

