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Abstract

Developed countries are now more interested in using and mining outer space for
commercial purposes, and have therefore enacted legislation to regulate their activities in this
regard. The factor that has prompted the major powers is the presence of valuable natural
resources; thus, they are working to mine those resources and bring them to the Earth.
Although it is stated in international space agreements that “government or private entities
cannot possess outer space (such as the moon and other celestial bodies)”, these resources are
not mentioned. Additionally, outer space must be used for the benefit of all mankind. In
recent years, developed countries and private entities have been seeking investment in outer
space, but they may face significant obstacles in terms of the absence of legal protection for
property rights and sovereignty problems in outer space. The article is an analytical study that
describes international treaties and national laws regarding the lawfulness of space mining for
commercial purposes. The study analyses the extent to which these national laws that allow
the commercial use of outer space are compatible with international space agreements
currently available as well as the legal impact of the lack of sovereignty on property rights in
outer space. The study's main findings are the necessity to amend the international space
agreements so that they are harmonious with technological developments and mankind's
ambitions, to exert efforts to remove ambiguities in the existing international agreements
regarding the commercial exploitation of outer space, as well as to invite countries around the
world to draft the texts of new international outer space agreements or to review existing
outer space treaties in a way that gives an opportunity to the countries of the world to access
outer space without discrimination and increases cooperation between them in this regard.

Keywords: Space Mining, Outer Space, international space treaties, commercial exploitation,
national laws
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1. Introduction

The economic and commercial exploitation of outer space is a new ambition of mankind.
The utilization of outer space has undergone major changes due to the escalation of discourse
in developed countries regarding the existence of natural materials in outer space that can be
exploited like platinum, Helium -3, titanium, and solar energy, the value of which is
estimated to be in the trillions of dollars. Access to these natural materials in outer space may
alter economic theory and human life on Earth (Sarnacki, 2014). The world of technology
continues to expand, and is turning science fiction into a scientific reality (Pachankis, 2022a).
Space mining is an interesting example of this phenomenon, as space scientists have realized
that celestial bodies may contain valuable minerals and other natural resources (Lee, 2012).
The dynamic advancement of knowledge, new technologies, resources, and the establishment
of the basics of artificial intelligence will enable humanity to mine space and access the
valuable minerals (Bernat, 2019). Additionally, a number of countries and private companies
are hoping to extract resources and return them to Earth, which raises the issues of property
rights and sovereignty, as well as who can acquire such natural resources from space. The
absence of legal codes to regulate the conduct of private companies and individuals in outer
space may lead to the creation of space wars, which would inevitably result from the
redistribution of such objects and the failure to resolve the issue of private property of space
bodies, which will prevent fair capture of such bodies by those without the legal authority to
do so (Halunko and Didenko, 2019). The lack of regulation of the rights and duties of the
countries and private sectors may create fears over the existence of humanity and the health
of the people residing on Earth, and could have a harmful impact on the environment, which
may lead to political and legal struggles between countries or private sectors (Fouad
Sahraoui, Hadid and Huang, 2020).
However, many countries are unable to participate in outer space activities, particularly
developing and least-developed countries. Although legislation has been enacted by some
countries with regard to the regulation of their activities in outer space such as the US (United
States), UAE (United Arab Emirates), Luxemburg, among others, there is a need for
legislative uniformity regarding how outer space is used and commercial activities are
undertaken by nations.
In addition, one of the most important problems facing the countries of the world is how to
resolve disputes associated with the utilization of outer space, as well as the difficulty of
accessing outer space to investigate the issue and the cost of such investigations (Nnadozie
and Sule, 2022). Therefore, establishing a mechanism for settling disputes related to outer
space so that its decisions are binding certainly provides more opportunities to carry out more
activities in outer space without fear. Certainly, solving outer space problems necessitates the
generation of a new agreement or the revision of international space agreements that are
currently available.

1.1 Significance of the Study:

The desire of several nations to access outer space and advance space technology is
causing global space activity to continually increase. Some of these nations have enacted
national legislation to control their space activities and permit space mining and exploration
for commercial purposes such as the US, Luxemburg, and UAE. They assert that
international space treaties are followed in their space legislation and operations. Therefore,
this research is concerned with analyzing the provisions of the outer space agreements and
national laws pertaining to the use of outer space for commercial purposes on the one hand,
and the extent to which those national laws are compatible with the international space
agreements on the other.
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1.2 Research Problem:

There are ambiguities in international space treaties about commercial space mining or the
use of outer space for commercial purposes as they do not take clearly into account the
interests of humanity as a whole, which could be problematic in the future. However, space
technology is developing rapidly, and the private sector contributes greatly to outer space
activities, allocating large sums of money for their space activities. Despite the vagueness of
international space agreements, several nations have taken legislative measures to control and
safeguard outer space activities including the space operations and activities of their massive
enterprises. However, the extent to which such legislation complies with international
standards and outer space agreements is questionable. Another problem is related to the fact
that not all countries can participate in outer space activities.

1.3 Research Questions:

e Why do some governments support private companies in accessing outer space more than
others? If damage is caused in space because of a private companies’ actions, who will be
held responsible internationally?

e Is a private company able to invest in outer space according to the current international
space treaties? Do commercial mining activities in outer space comply with the current
provisions of international space law?

e Can a mining zone in outer space be claimed as sovereign or private property ?

e Isthe issuance of national legislation by the countries of the world to regulate outer space
activities, including commercial activities, compatible with the currently available outer
space agreements?

e How can the legislation of countries regarding the use of outer space be unified?

The above-mentioned questions will be answered throughout this paper.

1.4 Research Objectives:

The goal in selecting this topic is to shed light on the legal ambiguities surrounding the
commercial practice of outer space in accordance with the current international space
agreements. The study also aims to identify a mechanism that will allow all countries of the
world to participate in outer space activities.

In addition, the research objective is to evaluate international space agreements connected to
the use of outer space by countries of the world and private sectors for economic and
commercial gain as well as to analyze their provisions and terms regarding space mining, the
concept of the common heritage of mankind, and other issues.

Additionally, trying to find a mechanism to unify national legislation in the world with regard
to the use of outer space, whether commercially or for other purposes, is another objective of
the study.

1.5 Methodology:

The research methodology is based on the descriptive, analytical, and critical approach by
presenting international laws, national laws, references, and previous studies connected to the
utilization of outer space and the legality of space mining for economic and commercial
purposes. Additionally, observations and data will be collected regarding the impact of the
lack of sovereignty on the operations of governments and private companies and the
protection of their property rights in outer space, which will subsequently be analyzed to
make recommendations and suggestions at the end of the research. The study endeavors to
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analyze the position of the national laws and international treaties related to the use and
mining of outer space. The study is based on a qualitative method for describing national
laws and international space treaty texts. In addition, the study adopts a comparative study
approach to make a comparison between the international space agreements and the national
space laws of the countries of the world in order to show the extent to which national laws are
compatible with the current international space agreements.

2 .Space mining and resource sharing

Initially, commercial space activities generally focused on satellite communications,
especially telephone and television infrastructures. However, modern business activities have
focused on aerial and geological assessment, remote sensing, launch, and universal
positioning (Pachankis, 2022b). The launch of the Telstar satellite to transmit television
signals across the Atlantic Ocean in 1962 was the first commercial activity in outer space
(Aksel, 2022). The Moon and asteroids are celestial bodies that contain metals. Space-faring
nations are preparing to extract these materials for financial gain. The dream of using space
resources has become a reality and interest in outer space is continually increasing due to the
progress of technology in the field of space and human awareness of the importance of outer
space (Anderson, Christensen and LaManna, 2018). More than sixty countries around the
world now enjoy outer space activities, including Arab countries (worldpopulation-
review.com, 2023). The first space agency in the Arab world was established in the UAE
under the name of the Emirates Space Agency, which launched the first Arab Misbar mission
to Mars in 2020 under the name of Misbar Al-Amal (Kim, 2022). This study will analyze
outer space mining and the sharing of mineral resources with the countries of the world for
the benefit of all human beings.

2.1 Space mining

The world is now aspiring to mine asteroids and other celestial bodies close to the Earth,
in addition to space transportation and tourism. Meanwhile, countries around the world are
turning to private companies and providing satellite and launch capabilities. While
commercial space activity in the private sector is growing at a rapid pace, governmental
activity is decreasing (Dempsey, 2016). The correct use and mining of outer space can ensure
the sustained development of mankind, offer continued energy sources, help realize the role
and status of humankind in the world, and grow the scientific knowledge of people globally
(Yang, 2022). There are several reasons for space mining such as industrial progress, private
profit, and scientific and social advantages (Meyer, 2010).
A question that can be asked is why private entities and governments are seeking to mine
space. Limited resources on the surface of the Earth and the certainty that asteroids have a
profusion of these natural resources have directed scientists to assume that many valuable
minerals such as titanium, platinum, Helium -3, and solar energy, in addition to gases like
hydrogen, nitrogen, and ammonia, can be discovered in abundance in such asteroids and
extracting these natural resources from outer space can add to all resources accessible for use;
for example, one asteroid may contain more platinum than the entire amount collected on
Earth (Sarnacki, 2014). Space mining will change human life on the Earth for the better, as
declared by Chris Lewicki, president of a space mining company (Leon, 2018).
The question is why some governments are supporting their private sectors in accessing outer
space more than others. Economic deterioration may be one of the reasons, and sharing
expenditures of failure between several private and public agencies could be another reason,
as launching a rocket into outer space is not always successful and requires huge capital
(Powell, 2019). Therefore, the main goal of these countries that are trying to engage private
companies to access outer space is to protect their economy from deterioration. For example,
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due to the explosion of Elon Musk’s SpaceX “Starship Rocket” a few minutes after its launch
in April 2023, which was been described as the most powerful space rocket in the world
(Skipper and Gorman, 2023). As a result of the explosion of the SpaceX rocket, Elon Musk's
lost billions of dollars in a single day (Wion, 2023), and this was a key factor in his
development of a rocket ship to take humans to the Moon and Mars (CNN, 2023b).

Before the Cold War, countries had few or no space abilities. However, they now have the
economic and technological capability to improve space manufacturing (Pachankis, 2022b).
Ultimately, the necessity to preclude ownership rights and state appropriation has been
reduced; therefore, the limitations should be avoided to support commercial development in
outer space (Pastorius, 2013). However, there are still economic and legal problems
confronting the utilization of outer space; for example, despite the development of
technology (Saleem et al., 2022), the cost of reaching outer space remains high, which
requires huge capital, and no private corporation can conduct activities in space without the
support, funding and legal regulation at of least one of the states as provided in all of the
treaties on which governments have agreed; the government will ultimately bear the
responsibility for the actions of its citizens (Hertzfeld and Von, 2005). This means that a
country that supports private entities to access space and gives them permission to do so must
also be held responsible for all the work these private companies do. For example, according
to Article (V1) of the liability convention, the applicant state can demand compensation for
damages caused by the launching state whether such damages are caused by private sectors or
governmental entities (1972). Nevertheless, there is no International Tribunal for Space
Affairs to determine damages or amounts for damage. However, due to governments'
obligations under international space treaties, inadequately developed international norms on
space mining, and the lack of an effective international authority (international organization)
controlling space mining operations, it may lead to unilateral decision-making, which could
result in conflicts in outer space. The important point that should be considered is that the
international space agreements only provide for international dialogue, not a legally binding
settlement, of disputes arising in space. For example, according to Article IX, a claim for
damage reimbursement must be delivered to a launching state via diplomatic channels. A
state may ask another state to advocate its interests or make its claim to the concerned
launching state on its behalf if it does not have diplomatic relations with that launching state.
In addition, if both the claiming state and the launching state are UN (United Nations)
members, it may also submit its claim through the Secretary-General of the organization
(Liability Convention, 1972).

2.2 Resource Sharing

Another issue related to sharing resources with the entire world is that mining minerals
from outer space can help as a substitute for those resources that may become exhausted on
Earth, or whose economic value has become very high (Kutaga, 2018). With regard to the
sharing of space resources and their usage for the advantage of mankind, Article (1) of the
Use of Outer Space Treaty provides that space is for all mankind and the use of space should
only be for the advantage of humanity, which remains the core principle in international
space agreements (1967). The treaty imposes a legal obligation on member states, which in
turn provides a general obligation to access those natural resources in realistic circumstances
for all countries (Kaiser, 2017). In addition, the Committee on the Peaceful Uses of Outer
Space (COPUQS), which is one of the largest committees of the UN with 102 member states
that overseas five agreements related to outer space, maintains that outer space must be used
constantly for the benefit of all human beings and peaceful purposes (Kendall and Brachet,
2023).

112 | Vol.21, No.35, 2023



2023 2wl (35) seall ((21) el Laoliadly Ogilall oS515 dlma

Additionally, Article (1) of the Outer Space Treaty clarifies that states cannot seize outer
space on the grounds of sovereignty, occupation, use, or for any other reason. The treaty
stipulates that the utilization and exploration of outer space must be conducted by countries
according to international law provisions and in the interest of strengthening international
collaboration and there must be unrestricted access to all areas of space objects (Use of Outer
Space Treaty, 1967). The international space law recognizes that the Moon and asteroids
cannot be subjected to private property just like the oceans, but what they contain can be
subject to private property, just like fish and treasures that sink to the ocean floor, which
allows private companies to invest in space and to obtain the valuable minerals without
having the right to own the asteroids (Leister, 2010).

The Moon Agreement, which is the most recent outer space treaty, goes further by providing
that “The Moon is the common heritage of mankind”. According to the Moon Agreement, if
one country or its citizens take advantage of lunar resources, it must be shared with the entire
world (Al Ali, 2021). The Moon Agreement has unfortunately only been ratified by a small
number of states, and non-signatory nations are not bound by the pact (Nelson, 2010).

As mentioned under Article (1) of the Outer Space Treaty, exploration of outer space shall be
done for the advantage of all nations, regardless of their degree of scientific or economic
progress, and shall be the province of humanity. However, thus far, the exploration of outer
space by developed countries and private entities has been undertaken for economic and
military interests, and largely not for the benefit of humanity. Although significant progress
has been made in technology related to space, it is still used for economic, military, and
political rivalry purposes (De Zwart and Stephens, 2019). The outer space agreement that was
concluded more than 55 years ago is not consistent with the current state of technological
development, so it needs to be amended in order to reconcile with the aspirations of humanity
to reach outer space and achieve rapid technological development. The potential for
commercial space mining was not taken seriously taken into consideration when the Outer
Space Treaty was signed more than half a century ago.

Outer space activities could soon be economically feasible, and launch fees may drop due to
technology enhancement, as the participation of an increased number of space companies in
space activities has led to intense competition (Reinstein, 1999). Additionally, the United
Nations (UN) General Assembly has urged UN members to set and implement national laws
allowing and arranging continuous oversight of activities of private sector organizations in
outer space (Dempsey, 2016).

3.The legality of the use of outer space for Commercial Purposes

According to the agreements concluded, outer space and celestial bodies cannot be owned
by any country or their commercial companies, although the natural resources contained in it
are not mentioned. The question that arises here is, what is the future of the work of these
countries and giant commercial companies in the field of outer space? Who spends millions
of dollars in order to access and benefit from outer space ?
The legality of mining space by some countries and private companies, investing in outer
space, and international liability, are problems that may be faced by the international
community. According to Article Il of the Outer Space Treaty, no government can claim
outer space or any celestial objects as its own (Outer Space Treaty, 1967). Additionally, the
right to use outer space must be guaranteed for all humanity: as stated in the preamble to the
Treaty, the benefit of all humanity shall be the primary goal of space exploration and
utilization (Outer Space Treaty, 1967). The rationale behind the inclusion of this article in the
Treaty is the fear of exploitation and use of outer space by space-faring countries that reach
outer space before other countries because of their advanced technologies and to prevent
space resources from being used by those countries only for their own benefit. This is also
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emphasized by the preamble of the Liability Convention, which stipulates that the usage and
exploration of outer space must be promoted for peaceful purposes and in the common
interest of all mankind (1972). In this sense, the countries of the world are permitted to use
outer space, but there is a limitation on this freedom, as its use must be for the advantage of
all mankind or all nations of the world.

No country can claim ownership of outer space and celestial bodies as they are beyond the
scope of the country’s territorial sovereignty (Padden, 2022). According to international law
and international norms, all independent states enjoy full sovereignty and control over their
airspace, terrestrial territory, and territorial waters (Kraska, 2022). However, outer space does
not come under the control of the world nations, because of their distance. The lack of
sovereignty in outer space is one of the primary risks in terms of the ability of countries and
private companies to benefit from their investment in space (Nnadozie and Sule, 2022).
However, for most property rights that currently exist in outer space, the lack of sovereignty
has not made problems for them. In particular, “Major Powers” such as Russia and US are
increasingly concerned with the commercial and economic exploitation of natural resources
in outer space, and consequently, legislation has been enacted by those countries to regulate
their work and the work of their private companies in the field of outer space, particularly in
light of the lack of clarity in international rules governing investment in outer space
(Pekkanen, 2019).

One of the things that come to mind is the true meaning of Article II, is it clear or does it
carry more than one interpretation? As opposed to terrestrial lands that may be the target of
national appropriation claims, outer space is prohibited from being appropriated by use or
occupation under Article 11. Nonetheless, Article | explicitly supports states' rights to the
"exploration and utilization™ of space. However, the ambiguity that exists in Article Il is,
does this article apply to private companies or not? Article VI answers this ambiguity, as it
assigns states international responsibility for their non-governmental players, and Article 11
expands this to include private actors (Outer Space Treaty, 1967). This implies that a state is
responsible for exercising control over all private actors. Hence, the area of activity that a
state can regulate without taking possession of space or celestial bodies is where the actual
ambiguity lies. Furthermore, the connection between appropriation and resource extraction is
a contentious issue (Ferreira-Snyman, 2014). The appropriation and extraction of natural
resources are not prohibited under Article Il. Since celestial bodies such as the Moon and
other celestial objects are not subject to national appropriation through claims of sovereignty,
use or occupation, or through any other means, it follows that the intent of Article Il is clear
that states have no right to claim that space as their property (Outer Space Treaty, 1967). For
instance, Dmitry Rogozin, the head of Roscosmos, declared Venus to be a Russian planet.
The announcement was made the day after researchers announced that they had found
evidence of the Earthly gas phosphine in Venus' atmosphere (CNN, 2023a). However, at the
same time, the space treaties forbid states to claim ownership of celestial bodies. Meanwhile,
Russia has also ratified that agreement, which means that the ink on the paper of the
agreement does not actually have much of an impact.

Therefore, the existence of national laws for space mining is necessary. As stated in Article
VI of the Outer Space Treaty, before private companies engage in space activities, they must
obtain permission from their government or country (1967). Therefore, on the one hand, the
development of laws and the issuance of laws by states, especially space-faring countries, to
regulate this matter is necessary. On the other hand, technological development in the field of
outer space has become a reality, and many countries and private companies are seeking
access to outer space, which requires legal regulation that necessitates the issuance of the
National Space Law to define the rights and duties of those countries and private entities who
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seek access to outer space despite the murkiness of the international laws governing
commercial activities and investment in outer space.

4 .National Laws and Outer Space Activities

As mentioned above, it is necessary to have national laws for mining in space, but a
question that arises is, are these laws compatible with outer space agreements or not? With
the passage of the National Outer Space Regulatory Act in the US on November 25, 2015, the
US became the first country to adopt a national law to regulate space mining activities
(peacepalacelibrary.nl, 2023). The US law allows the commercial exploitation of outer space:
according to Title 51 Section (51302b) of the law, private companies must obtain permission
from the government before conducting their activities in outer space (U.S. Commercial
Space Launch Competitiveness Act, 2015), which is consistent with Article VI of the Outer
Space Treaty. However, according to Chapter 513 Section (‘‘§ 51303) of the same law, any
space resource or asteroid resource recovered for commercial purposes must belong to the
citizen of the US who is engaged in the recovery of such resource, including the right to hold,
transport, own, sell and use any space or asteroids resources acquired in compliance with all
applicable legal requirements, including any commitments the US may have on the global
scale (U.S. Commercial Space Launch Competitiveness Act, 2015). This means that
resources taken from extra-terrestrial bodies by US citizens are legally protected as
commercial property. Here, the ambiguity in international space agreements regarding the
appropriation of space resources is evident, as mentioned before in Article 11 of the Outer
Space Treaty, which affirms that the Moon and other celestial bodies are not subject to
national appropriation through assertions of sovereignty, use and occupation, or in any other
way without mentioning outer space resources. On the other hand, outer space must be used
for the benefit of all mankind in accordance with international space law, but here the citizens
of the US have the right to own space resources, sell and use them for their private benefit.
The question that arises here is, does the US act regarding the use of outer space take into
account the interests of all mankind? Of course, the answer is no, as it cares more about the
interests of US citizens. The US Space Act of 1984 constituted legal scopes permitting
commercial companies to progress, launch, and operate space vehicles and orbital satellites;
however, the Commercial Space Launch Competitiveness law of 2015 goes much further
than the Commercial Space act of 1984 by permitting the vision that asteroid mining is lawful
(Blanchette-Seguin, 2016), and it allows US citizens to become involved in exploration for
commercial purposes and to recover resources from outer space (Heise, 2018).
Moreover, Luxembourg created the second national law in the world and the first in Europe
regarding the use of space (Law on the Exploration and Use of Space Resources, 2017).
Luxembourg passed a law governing the use of space resources that acknowledges the
possibility of private enterprises owning those resources (space-agency.public.lu, 2023).
Additionally, in the Arab world, the UAE law was issued as the first Arab space law, where
Article 4 of the UAE legislation on regulating outer space clearly permits the use and
commercial exploitation of space resources (Federal Law on the Regulation of the Space
Sector, 2019). Additionally, Article 18 of the same law also allows the Council of Ministers
to issue a decision to set conditions and instructions to regulate matters related to the
extraction, use, ownership, sale, or purchase of space materials (Federal Law on the
Regulation of the Space Sector, 2019). The US, Luxembourg, and UAE have passed national
legislation offering legal protection to those who wish to acquire, transport, utilize, and sell
materials mined from space.
However, countries like Canada, Australia, Italy, Japan, the UK, Brazil, and Ukraine have
various laws governing space operations but do not have any specific national regulations on
the utilization and extraction of space resources, in contrast to the US, Luxembourg and the
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UAE (Chernykh and Gugunskiy, 2022). There are also countries that do not have laws related
to outer space but do carry out space activities. For example, while Italy does not have
legislation regarding outer space, the Italian Space Agency does exist (Chernykh and
Gugunskiy, 2022).

It is believed that in order to unify the position of national legislation on the use of outer
space and to check the compatibility of national legislation of the countries of the world with
international space law, there should be a council within the framework of a globally
independent organization under the name of the World Outer Space Organization or within
the framework of the UN. The Council which can be created by either concluding a new
space agreement or reviewing available international space treaties, monitors the national
legislation of the countries of the world regarding the use of outer space, whether
commercially or for other purposes, and the Council should verify the compatibility of the
national legislation of the countries with international standards and agreements. The Outer
Space Council should have the power to identify deficiencies in the national legislation of
countries of the world and to identify provisions that are not in line with international space
law. Also, the Council shall have the power to impose a penalty on countries whose national
legislation is not in line with the Outer Space Agreements, after notifying them to reform
their legislation within a reasonable period specified by the Council.

Additionally, the "American Space Renaissance Act" proposed by Jim Bridenstine aims to
reform the country's space infrastructure through the establishment of a "Commercial Space
Transport Office™ and by setting performance-based regulations (Wrench, 2019). Bridenstine
was recently appointed by US President Donald Trump as the 13th administrator of NASA in
2018. NASA’s aim under Bridenstine comprised cooperation between public and private
sectors, far-reaching settlement plans, and stable infrastructure for launches (Wrench, 2019).
Also, NASA has set a new goal for itself to build a strong economy that depends on space
colonies, as it requested 12 companies operating in the field of space trips, including Blue
Origin and Boeing, to study the future of space travel, including the establishment of a strong
economy that relies on flights to Earth's orbit without government funding (blogs.nasa.gov,
2019). This news should be taken seriously considering that behind most of these schemes
are three of the world's richest businesspeople, namely Elon Musk, Jeff Bezos, and Richard
Branson, the creators of Tesla Motors, Amazon, and the Virgin Group, respectively (Hogue,
2023). Jeff Bezos founded his corporation "Blue Oregon™ with the intention of visiting the
moon by 2023, and Elon Musk, through his company "SpaceX", wants to transport travellers
to Mars in 2024, while Richard Branson is also striving to be an important player in this field
(Ferreira-Snyman and Ferreira, 2019). In addition, the FAA (Federal Auviation
Administration) allowed the first private lunar operation in August 2016. It has given
permission for MoonEX, a private American company, to move outside the Earth’s orbit, then
land and move on the Moon’s surface (Blanchette-Seguin, 2016). MoonEXx victoriously
claimed that this decision marks the beginning of a "new era of a continuous lunar
commercial discovery, opening up the vast potential of valuable lunar resources” (Blanchette-
Seguin, 2016). This permission given by the FAA was the first stage in permitting the
MoonEx company to fulfil its objective of conducting space mining for valuable resources
and recovering them to the Earth .

The emergency of space mining as a feasible trade opportunity may raise questions about the
legality of space mining, private property rights, and sovereignty issues. The outer space
treaty prohibits “national appropriation” and provides that the takeover of outer space by any
nation, whether by a claim of sovereignty, occupation, use or other method, is prohibited
(1967). Additionally, as mentioned above, according to Article VI of the Outer Space Treaty,
everything that is launched into outer space is considered to be possessed by the launching
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country, and the possessor is responsible for damage caused by these objects (1967).
Therefore, if there is a responsibility, why does sovereignty not exist ?

The Outer Space Treaty does not directly explain private property rights in outer space.
However, there is still an argument that property rights are forbidden by the Outer Space
Treaty; as mentioned above, according to the treaty provided in Article (1), the exploration
and use of outer space shall be "for the advantage and in the benefit of all"; nevertheless,
there is still an argument in favour of property rights including the private exploitation of
outer space natural resources (United Nations Institute for Disarmament Research (UNIDIR),
2007). The word "use" mentioned in Article (I) can be interpreted as including economic and
non-economic use (United Nations Institute for Disarmament Research (UNIDIR), 2007).
However, the provisions on prohibiting nations from claiming sovereignty over space objects
do not preclude the extraction of resources in outer space by private sectors. The principle of
non-appropriation can be explained as prohibiting ownership and permitting extraction
(Marino and Cheney, 2022). Consequently, it is a flexible principle through which the
international community is free to formulate unique laws governing the extraction of outer
space natural resources, and at the same time, the principle needs to be further clarified in the
future by reviewing existing international space agreements or concluding new space
agreements.

Conversely, Article 11 (1) of the Moon Agreement provides that “the Moon and its resources
are the common heritage of mankind” (Agreement governing the Activities of States on the
Moon and Other Celestial Bodies, 1979), and Article 11 (3) interestingly states that existing
natural resources cannot become "the property of any nations, intergovernmental or non-
governmental organization, the national organization, non-governmental agency, or any
natural person” (1979). Here, it is clear that the Moon Agreement, unlike the Outer Space
Treaty, clearly states that the natural resources of the Moon may not be owned by any
governmental or non-governmental organization, even natural persons. The Moon Agreement
is somewhat more restrictive. However, the Moon Agreement has only been ratified by a few
countries thus far as only 18 countries have ratified the agreement compared with the Outer
Space Treaty that has so far obtained more than 104 ratifications (Genta, 2014). The most
important point is that the US has thus far not ratified the Moon Agreement, so it is
absolutely not bound by the agreement, and therefore, it only follows the legal system of the
Outer Space Treaty (1967), which does not impose strict restrictions on space mining, which
can be considered a significant problem for the Moon convention.

In our belief, in order for all human beings to benefit from outer space in terms of trade or
any other issue, the world needs to generate a new agreement based on the participation of all
countries in the world in outer space activities, as limiting outer space activities to a few
countries in the world should be prohibited. As for how all countries of the world participate
in outer space activities, the countries of the world should be divided into a number of
groups, so that each group is headed by one of the technologically advanced countries in
terms of access to outer space. For example, 45 countries should be placed with China to
participate and supervise outer space activities, and others with Japan, the US, Russia, etc.
and these groups must change their status every four years; for example, these 45 countries
that were with China would be transferred to the US for another four years, and in this way,
all countries can participate in outer space activities and all countries in the world can benefit
from outer space. Subsequently, these countries, over a specific period of time, will acquire
considerable information and good experience about outer space and how to exploit it. In
addition, the new agreement should establish a binding mechanism on how the benefits of
outer space will be divided among all countries .
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Conclusions:

e In recent years, there has been an increase in outer space activities by states and the
private sector, and the number of countries that practice these activities and aspire to
reach outer space has increased, including Arab countries such as the UAE.

e The study concluded that the absence of a council within the scope of the independent
world organization or within the scope of the UN has caused the incompatibility of
national space laws with international space agreements, a difference in the position of
the national legislation of the countries of the world regarding the use of outer space and
the failure to unify the position of the legislation of the countries of the world in this
regard.

e Space mining is expected to solve the universal economic issues of mankind and the self-
interests of the private sectors that invest in space mining. Therefore, countries and
private space companies must not disrupt the interests of all mankind, other nations, the
legal interests of the other private sectors, and environmental standards.

e According to the Outer Space Treaty, private entities have the right to carry out activities
in outer space, as stated in Article VI: the countries responsible for the work of non-
governmental entities in the field of outer space. The countries of the world seek the
participation of the private sector with them in outer space activities because sending
astronauts to space is not always successful, and it incurs very high costs; at the same
time, it is very difficult for commercial companies to reach outer space without the
support of their countries. Additionally, private companies must conduct outer space
activities in all cases under the control of their state because the state ultimately bears
responsibility for all actions carried out by these companies according to Article VI of the
liability convention as mentioned above.

e International conventions on outer space, with the exception of the Moon Agreement,
recognize that the Moon and asteroids cannot be subject to private ownership, but there is
ambiguity about what they contain. Can it be subject to private ownership? Is it
permissible for private companies to invest in outer space and obtain precious metals
without having the right to own asteroids and the moon? However, there are private
companies that are making considerable efforts to undertake outer space activities.

e The establishment of a mechanism dedicated to solving outer space issues such as the
establishment of an international court specializing in outer space cases will help to
increasingly protect the public interests of humanity and prevent global space wars. The
establishment of a mechanism for the settlement of outer space disputes reduces the fear
of using outer space commercially or for any other purpose and the problem of ownership
and lack of sovereignty, and it will certainly increase outer space activities. This can be
achieved by either revising existing outer space agreements or concluding a new
agreement on the resolution of outer space disputes

e The establishment of an international organization for the use of outer space may lead to
space problems being solved and deficiencies that exist in current international
agreements on the use of outer space being fixed.

e An environment conducive to international cooperation linked to the use of outer space
should be created, such as by encouraging space-faring countries to help developing or
least-developed countries in the field of space mining, which will enable the participation
of most countries around the world in space activities, and allow outer space to be used
for the interests of mankind.

e Existing space agreements must be reviewed or a new outer space agreement concluded
to allow all countries of the world to participate in outer space activities, whether
commercial or otherwise, by establishing a mechanism in this regard.
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e The outer space conventions should be revised so that the nations of the world are
allowed to enact national legislation on the commercial or other use of outer space and to
define how and within what framework outer space is used. In addition, it should not be
left to the freedom of countries in the world to enact laws according to their point of view,
and a mechanism should be established to investigate the local legislation of countries
and their compatibility with outer space agreements.

Recommendations:

e The study recommends that developed countries should be encouraged to assist
developing and least developed countries in the field of space mining and establish an
international organization for the use of outer space to protect space and use it for
fulfilling peaceful, commercial, and scientific purposes to serve humankind as a whole
and to solve legal problems that have not been addressed by existing international space
agreements .

e The study proposes the establishment of a council within the scope of an independent
global organization or the UN to unify the position of the legislation of countries
regarding the use of outer space and check their compatibility with international space
law like the TRIPS Council within the framework of the World Trade Organization,
which investigates the compatibility of the intellectual property laws of the member states
of the World Trade Organization with the TRIPS Agreement, and the council can request
member states to disclose their intellectual property law and make their intellectual
property laws compatible with the TRIPS agreement.

e According to Article (1) of the Outer Space Treaty, the states who are party to the treaty
are obligated to share the benefits generated by space exploration and use. Unfortunately,
the agreement fails to specify how the benefits of outer space should be divided between
the countries of the world and does not define a mechanism for dividing those benefits.
Therefore, the study suggests that a mechanism be developed and legal rules established
for the division of joint benefits in international space treaties.

e |t is necessary to amend the international treaties related to outer space such that they are
compatible with technological developments and to invite all countries around the world
to participate in drafting the texts of the new international space agreements. In
conclusion, the countries of the world, especially the developing and least developed
countries, should unify their positions to lay down international legal rules for
determining the scope of the commercial and economic exploitation of outer space and
encourage investors in this field by providing government support and enacting national
legislation.

e The study proposes the enactment of domestic legislation by states to define the rights
and duties of a private entity that conducts commercial activities in outer space. The study
also recommends that Iraq and Arab countries. which do not have a major role in the
exploitation of outer space, enact laws consistent with international standards and
agreements on space on how to use outer space.

e The position of the Moon Agreement is clearer than the position of other agreements
regarding the use of outer space. Therefore, the study suggests that more countries be
encouraged to sign this agreement.

e The study suggests that the issue of using outer space for the benefit of all mankind be
resolved and all ambiguities in this regard in international agreements related to outer
space should be removed. The study prefers to adopt the position of the Moon
Agreement, which states that the Moon and the Moon's natural resources shall be used for
the benefit of mankind.
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e The study proposes the establishment of a binding mechanism that obliges developed
countries to allow other countries to participate with them in outer space activities by
reviewing the outer space agreements currently available or concluding a new agreement
to establish this mechanism and proposing a way to do so.

e To increase the implementation of outer space activities without fear and reduce anxiety
about the future ownership or lack of sovereignty in outer space, the study proposes the
development of a binding international mechanism for the resolution of outer space
disputes by reviewing the international space agreements currently available or through
concluding a new agreement on the resolution of outer space disputes.

e As a final word, the study suggests that outer space agreements are reviewed or a new
agreement should be concluded in this regard so that the countries of the world are
allowed to regulate all kinds of outer space activities from their national legislation while
setting conditions and defining the framework for outer space use and how to take into
account the interests of all mankind and establish a mechanism to investigate the
legislation of those countries and the extent of their commitment to international
standards and outer space agreements.

References:

First: Books

1. Chernykh, I. and Gugunskiy, D. (2022). Space Resource Utilization as Sustainable
Economic Growth Perspectives: Legal Aspects. Translated by A. Inshakova. and
Translated by E. Inshakova. In: New Technology for Inclusive and Sustainable Growth.
[online] Singapore: Springer Nature, pp.165-176. Available at:
https://books.google.ig/books?id=3XFnEAAAQBAJ&pg=PA165&Ipg=PA165&dq=https
://doi.org/10.1007/978-981-16-9808-
8 18+%0D%0A%E2%80%8C&source=bl&ots=cf7__WqiaE&sig=ACfU3U2M_w46yse
yNRXFmV1zrO0i_LROAjQ&hl=en&sa=X&ved=2ahUKEwifh-
bQ_4SAAxXU_SVEDHUTsAMUQ6AF6BAgKEAM#v=0nepage&q=https%3A%2F%2Fd
0i.0rg%2F10.1007%2F978-981-16-9808-8_18%20%20%20%E2%80%8C&f=false
doi:https://doi.org/10.1007/978-981-16-9808-8_18.

2. Lee, R.J. (2012). Law and regulation of commercial mining of minerals in outer space.
Dordrecht: Springer.

Second: Researches and Articles

1. Aksel, K. (2022). Ma Bell: The Mother of Invention in New Jersey. New Jersey Studies:
An Interdisciplinary Journal, 8(2), pp.217-221. doi:https://doi.org/10.14713/njs.v8i2.299 .

2. Al Ali, N. (2021). The problem of the use of natural resources of the Moon and other
celestial bodies for commercial purposes. Gosudarstvo i pravo, (8), p.100.
doi:https://doi.org/10.31857/S102694520016442-7.

3. Anderson, S.W., Christensen, K. and LaManna, J. (2018). The development of natural
resources in outer space. Journal of Energy & Natural Resources Law, 37(2), pp.227-258.
doi:https://doi.org/10.1080/02646811.2018.1507343.

4. Bernat, P. (2019). The Inevitability of Militarization of Outer Space. Safety & Defense,
5(1), pp.49-54. doi:https://doi.org/10.37105/sd.43.

5. Blanchette-Seguin, V. (2016). Reaching for the Moon: Mining in outer space. The NYU
Journal of International Law & Politics, 49, pp. 959-970.

6. Chernykh, I. and Gugunskiy, D. (2022). Space Resource Utilization as Sustainable
Economic Growth Perspectives: Legal Aspects. pp.165-176.

120 | Vol.21, No.35, 2023



2023 2wl (35) seall ((21) el Laoliadly Ogilall oS515 dlma

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

doi:https://doi.org/10.1007/978-981-16-9808-8_18.

De Zwart, M., & Stephens, D. (2019). The space (innovation) race: the inevitable
relationship between military technology and innovation. Melbourne Journal of
International Law, 20(1), pp.1-28 .SSRN: https://ssrn.com/abstract=3446451.

Dempsey, P. S. (2016). National laws governing commercial space activities: Legislation,
regulation, & enforcement. Northwestern Journal of International Law & Business, 36(1),
pp.1-44 .Available at "Commercial Space Activity Law" by Paul Stephen Dempsey
(northwestern.edu).

Ferreira-Snyman, A. (2014). Legal challenges relating to the commercial use of outer
space, with specific reference to space tourism. Potchefstroom Electronic Law
Journal/Potchefstroomse Elektroniese Regsblad, 17(1), p.2.
doi:https://doi.org/10.4314/pelj.v17i1.01.

Ferreira-Snyman, A. and Ferreira, G.M. (2019). The Application of International Human
Rights Instruments in Outer Space Settlements: Today’s Science Fiction, Tomorrow’s
Reality. Potchefstroom Electronic Law Journal, 22, pp.1-43.
doi:https://doi.org/10.17159/1727-3781/2019/v22i0a5904.

Fouad Sahraoui, Hadid, L. and Huang, S. (2020). Magnetohydrodynamic and Kinetic
scale turbulence in the near-Earth space plasmas: a (short) biased review. Reviews of
Modern Plasma Physics, 4(1), pp. 1-33 . doi:https://doi.org/10.1007/s41614-020-0040-2.
Genta, G. (2014). Private space exploration: A new way for starting a spacefaring
society? Acta Astronautica, 104(2), pp.480-486.
doi:https://doi.org/10.1016/j.actaastro.2014.04.008.

Halunko, V. and Didenko, S. (2019). Private International Space Law. Philosophical and
Legal Factors of Approval by the World Community. Philosophy and Cosmology,
[online] 22, pp.16-23. doi:https://doi.org/10.29202/phil-cosm/22/2.

Heise, J. (2018). Space, the Final Frontier of Enterprise: Incentivizing Asteroid Mining
Under a Revised International Framework. Michigan Journal of International Law, (40.1),
p.189. doi:https://doi.org/10.36642/mjil.40.1.space.

Hertzfeld, H. R., & Von der Dunk, F. G. (2005). Bringing space law into the commercial
world: Property rights without sovereignty. Chi. J. Int'l L., 6(1), pp.81-99 .Available at:
https://chicagounbound.uchicago.edu/cjil/vol6/iss1/8.

Hobe, Stephan (2016). The International Institute of Space Law Adopts Position Paper on
Space Resource Mining. Zeitschrift fur Luft- und Weltraumrecht : ZLW, 65 (2). pp. 204-
209. Available at: https://kups.ub.uni-koeln.de/55613.

Hoque, A. (2023). Broadening Opportunities of Space Tourism: Billionaire Group Tour
of Space Piloting Fiction into Reality. Telematique, 22(01), pp. 364-368 .Available at:
https://www.provinciajournal.com/index.php/telematique/article/view/1137 .

Kaiser, S. A. (2017). Legal Protection against Contamination from Space Resource
Mining. ZLW, 66, 282-289 .Available at:
https://heinonline.org/HOL/LandingPage?handle=hein.journals/zlw66 &div=24&id=&pag
e=.

Kendall, D. and Brachet, G. (2023). COPUOS: Current and Future Challenges. Air and
Space Law, 48(Special Issue), pp.1-12. doi:https://doi.org/10.54648/aila2023028.

Kim, D.W. (2022). Mars Space Exploration and Astronautical Religion in Human
Research History: Psychological Countermeasures of Long-Term Astronauts. Aerospace,
9(12), p.814. doi:https://doi.org/10.3390/aerospace9120814.

Kraska, J. (2022). Intelligence Collection and the International Law of the Sea.
International Law Studies, 99(1), pp. 602-637. Available at: https://digital-
commons.usnwc.edu/cgi/viewcontent.cgi?article=3023&context=ils.

121 | Vol.21, No.35, 2023


https://ssrn.com/abstract=3446451
https://kups.ub.uni-koeln.de/55613
https://heinonline.org/HOL/LandingPage?handle=hein.journals/zlw66&div=24&id=&page=
https://heinonline.org/HOL/LandingPage?handle=hein.journals/zlw66&div=24&id=&page=

2023 2wl (35) seall ((21) el Laoliadly Ogilall oS515 dlma

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Kutaga, L. (2018). Space Mining Governance from the Perspective of International
Consultations with regard to Marine Genetic Resources and the Multilateralism-
Unilateralism Dichotomy — Preliminary Considerations. Polish Review of International
and European Law, 6(2), pp. 65-86. doi:https://doi.org/10.21697/priel.2017.6.2.03.
Leister, V. (2010). Economic Governance and Space Law: Emerging Foundations for
Development of Common Pool Resources in Outer Space. Indian Journal of International
Economic Law, 3(2), pp. 64-83 .Available at:
https://imgl.wsimg.com/blobby/go/05156989-4612-4459-967b-
0b66817b7a32/downloads/1cjl8qqpf 531412.pdf?ver=161831392791.

Leon, A. M. (2018). Mining for meaning: An examination of the legality of property
rights in space resources. Virginia Law Review, 104(3), pp. 497-547 .Available at:
https://www.caplindrysdale.com/media/publication/150453 24323 _leon_final_note.pdf.
Marino, A. and Cheney, T. (2022). Centring Environmentalism in Space Governance:
Interrogating Dominance and Authority Through a Critical Legal Geography of Outer
Space. Space Policy, p.101521. doi:https://doi.org/10.1016/j.spacepol.2022.101521.
Meyer, Z. (2010). Private commercialization of space in an international regime: A
proposal for a space district. Northwestern Journal of International Law and Business, 30,
241-261 .Available at: https://scholarlycommons.law.northwestern.edu/njilb/vol30/iss1/8.
Nelson, T. G. (2010). The Moon Agreement and Private Enterprise: Lessons from
Investment Law. ILSA Journal of International and Comparative Law, 17(2), pp. 393-
416 .Available at: https://nsuworks.nova.edu/ilsajournal/vol17/iss2/6

Nnadozie, C.E. and Sule, I. (2022). The Principle of Common Heritage of Mankind in the
Law of Outer Space. Law and Humanities Quarterly Reviews, 1(4), pp. 64-75.
doi:https://doi.org/10.31014/aior.1996.01.04.35.

Pachankis, Y. (2022a). Physical Signals and their Thermonuclear Astrochemical
Potentials: A Review on Outer Space Technologies. International Journal of Innovative
Science and Research Technology, 7(5), pp. 669-674.
doi:https://doi.org/10.5281/zen0do.6618334.

Pachankis, Y. (2022b). Reading the cold war through outer space: The past and future of
outer space. International Journal of Scientific & Engineering Research, 13(6), pp. 826-
829. doi:https://doi.org/10.14299/ijser.2022.06.03

Padden, H. (2022). Does Space Law Prevent Patterns of Antarctic Imperialism in Outer
Space? Global Policy, 13(3), pp.346-357. doi:https://doi.org/10.1111/1758-5899.13104.
Pastorius, C. (2013). Law and Policy in the Global Space Industry's Lift-Of. Barry Law
Review, 19(1), pp. 201-247. Available at:
https://lawpublications.barry.edu/barrylrev/vol19/iss1/7.

Pekkanen, S.M. (2019). Governing the New Space Race. AJIL Unbound, 113, pp.92-97.
doi:https://doi.org/10.1017/aju.2019.16.

Powell, M. (2019). Understanding the Promises and Pitfalls of Outer Space Mining and
the Need for an International Regulatory Body to Govern the Extraction of Space-Based
Resources. Pittsburgh Journal of Technology Law and Policy, 19(1), pp. 1-36.
doi:https://doi.org/10.5195/t1p.2019.229.

Reinstein, E. J. (1999). Owning outer space. Northwestern Journal of International Law &
Business, 20(1), 59-98 .Available at:
https://scholarlycommons.law.northwestern.edu/njilb/vol20/iss1/7.

Saleem, A. N., Noori, N. M., & Ozdamli, F. (2022). Gamification applications in E-
learning: A literature review. Technology, Knowledge and Learning, 27(1), pp. 139-159.
doi:https://doi.org/10.1007/s10758-020-09487-x.

Sarnacki, D. (2014). Property Rights in Space. Texas A&M Journal of Property Law,
2(1), pp.123-146. doi:https://doi.org/10.37419/jpl.v2.11.6.

122 | Vol.21, No.35, 2023


https://img1.wsimg.com/blobby/go/05156989-4612-4459-967b-0b66817b7a32/downloads/1cjl8qqpf_531412.pdf?ver=161831392791
https://img1.wsimg.com/blobby/go/05156989-4612-4459-967b-0b66817b7a32/downloads/1cjl8qqpf_531412.pdf?ver=161831392791
https://nsuworks.nova.edu/ilsajournal/vol17/iss2/6
https://lawpublications.barry.edu/barrylrev/vol19/iss1/7
https://scholarlycommons.law.northwestern.edu/njilb/vol20/iss1/7

2023 2wl (35) seall ((21) el Laoliadly Ogilall oS515 dlma

37. Wrench, J. G. (2019). Non-appropriation, no problem: The outer space treaty is ready for
asteroid mining. Case Western Reserve Journal of International Law, 51(1), pp. 437-462 .
Available at:
https://scholarlycommons.law.case.edu/cgi/viewcontent.cgi?article=2546 &context=jil

Third: Conferences

1. United Nations Institute for Disarmament Research (UNIDIR) (2007). Space Technology
Treaties Security International Instruments Weapons. Conference Celebrating the Space
Age: 50 years of space technology, 40 years of the Outer space treaty: Conference report
2-3 April 2007. Geneva: UN, 2007. - Available at: https://library.au.int/celebrating-space-
age-50-years-space-technology-40-years-outer-space-treaty-conference-report-2-3-3.

Fourth: Legislations and International Agreements

1. Agreement governing the activities of states on the Moon and other Celestial Bodies
(Moon Agreement). New York, 5 December 1979.

2. Convention on International Liability for Damage Caused by Space Objects (Liability
Convention) (1972).

3. The Luxembourg Law on the Exploration and Use of Space Resources of 20 July 2017
entered into force on 2 August 2017.

4. Treaty on Principles Governing the Activities of States in the Exploration and Use of
Outer Space, including the Moon and Other Celestial Bodies (Use of Outer Space Treaty)
(1967) US. Commercial Space Launch Competitiveness Act, Nov. 25, 2015.

5. UAE Federal Law No. 12 of 2019 on the Regulation of the Space Sector.

Fifth: Electronic Resources and Websites

1. blogs.nasa.gov. (2019). NASA, Boeing Media Teleconference Streaming Now -
Commercial Crew Program. [online] Available at:
https://blogs.nasa.gov/commercialcrew/2019/12/21/nasa-boeing-media- [Accessed 1 Jan.
2023].

2. CNN, B. Jackie W. and Adrienne V. (2023b). SpaceX’s uncrewed Starship explodes on
launch attempt. [online] CNN. Available at: https://edition.cnn.com/us/live-news/spacex-
starship-rocket-launch-04-20-23/index.html [Accessed 3 Jul. 2023].

3. CNN, L.K. (2023a). Venus is a Russian planet -- say the Russians. [online] CNN.
Available at: https://edition.cnn.com/2020/09/18/world/venus-russian-planet-scn-scli-
intl/index.html [Accessed 4 April. 2023].

4. peacepalacelibrary.nl. (2023). Space Mining and (U.S.) Space Law | Peace Palace
Library. [online] Available at: https://peacepalacelibrary.nl/blog/2015/space-mining-and-
us-space-law [Accessed 10 Jul. 2023].

5. Skipper, J. and Gorman, S. (2023). Elon Musk’s Starship explodes minutes after first test
flight’s liftoff. Reuters. [online] 21 Apr. Available at:
https://www.reuters.com/business/aerospace-defense/elon-musks-spacex-launches-debut-
flight-starship-rocket-system-2023-04-20/ [Accessed 7 Jul. 2023]

6. space-agency.public.lu. (2023). Space Resources. [online] Available at: https://space-
agency.public.lu/en/space-resources.html [Accessed 1 Jul. 2023].

7. Wion. (2023). Elon Musk loses billions in net worth after Starship explosion, Tesla’s
underperformance. [online] Available at: https://www.wionews.com/business-
economy/elon-musk-loses-billions-in-net-worth-after-starship-explosion-teslas-
underperformance-584620. [Accessed 8 Jul. 2023].

123 | Vol.21, No.35, 2023


https://library.au.int/celebrating-space-age-50-years-space-technology-40-years-outer-space-treaty-conference-report-2-3-3
https://library.au.int/celebrating-space-age-50-years-space-technology-40-years-outer-space-treaty-conference-report-2-3-3

2023 2wl (35) seall ((21) el Laoliadly Ogilall oS515 dlma

8. worldpopulationreview.com. (2023). Countries With Space Programs 2021. [online]
Available at: https://worldpopulationreview.com/country-rankings/countries-with-space-
programs [Accessed 5 March. 2023].

(Sl dy) ows B cwdida & Glawl olag 151 JSlaages JSalesy
SB3L

psSldb e s
p3d>-ddu 3515 / Ll o338

Email:ali.akram@su.edu.krd

S92
Gwdide 3 (50303 Lilawl d 1315 LLeyos di 00305 (KixS 1ok &) 9g39dSics Y99
24 OLBASY > ST 33 Lok (535530 43 O9liwdd awos AbdiFs yad . SE)y)b )54
Glolwl ) fdudS 33 993945y 9 53813 HBY99 yaw 33 yadly diF: oS sawiS3L 945 a0yl
985 GUxoyes 31 OlWga d slgosyts wds wlod OLS Loy $o9lzydw Ligs: LSI0d
JBU 05l Hrindggw wdide d 6905 ydw 33 oieile OlWsdd & g dilkibgyw O9lzyduw
dS 093 095 ydwd) OLE6S 50303 Lilowl s Hiduli aS sdilidgesgh doligdsyy 9db labogds
9 OyKwds S09) (50303 lawl Fogls ds g BilgSL (LAnl) RS>l DL (peS> KHLS uo
0gyad ailugl &) 45 IS Ailidigpmw o9lzydw 95 Lwl So9d L (5 LilSalowls s
24 l0b09ds JASA .Salde pdzydw SN0905)4 $ CdykenSa (50)03 Lilewl diwigl
& Olafgdd & WAl LS 9 9959aSisy LYoy 45 99109 15503 L o9 dilulgs
U9 094 0)945 SWALLS $995499) 4530y 13053 APy 10303 Lilawl & KAy HLxd)d0g
d $)09)4w HIRL 9 Fayluiogt Sk B U slwb sNWHHL gl d ogdmos i
$0943ySecls §3 20094 dylSieds (SA09Ai3i95 diwo2)dy A4S da0943ieS AL N usS0)03 ilawls
SLi)03 993 b & Boybaw HBYsg 3590 b 9 OB ASAlg0395 aobilady 9 aol3gass)
4 Ciwondd d09dia3iss L5 W09)ad ¢ )ik Lwdide § (50303 ilowl iLe)S 9 13515
3 5003 Gilawl Silko)lSa dy 0303 1K) oS sailiilasting Lub 9d5 widz B 0945 S094iaySuds

124 | Vol.21, No.35, 2023


mailto:rzgar.umer@koyauniversity.org

2023 2wl (35) seall ((21) el Laoliadly Ogilall oS515 dlma

P& 009 )Al 50303 Lilawl 4y Bl LilSasdgessl doligdSSy) JaSd i) H))b rwdide
yawd) $309)dw  LigRd Bdulul O)lgdiisd SOsWRSed A Ciwoldd  dogdisdiss
Ay 33 0995%adS K A0gdia3ish A aS SAK)S deliliyes gdl luus0)05 Lilawl dl Lidylaiogls
4 50303 Llowl & Gagli GSasdigesgs deligdSSiy $ogwiay5lgedd igg: Cumsh o
94 399)b LREXAY ¢ W50 150993036 9 POy LBgaSiss JaSd (2eks 4S Sasogxs
Gwdide 51 50303 Gilawl Slidyla 4 wojbdw wdd Oligg sdilidgesss deligdssy)
00 59 LSHE9ASS) Liadyls Jaan Lis iliigg a8 wilsos Igls aogdisiiss £ 9 )ik
Silaba 12 OLY99 §2 Cyituson ©ad)03 Cdyadodd Sciogih d ¢S0y03 Lilewl & Cio)lhdw

4 Ollel A Cuw gl ) 9 (50303 (ilewl & (RindS §

(590395 Lilawl (SAoligdSSIy ¢ S0y0s Lilawl S Lilieyes :oBaulioydw ddgg
Slosties slwb ¢ SB))b sy 5@

$loutll JMizuo M) eLindll (pam dee g ko

psSlab e s
Al =Mo dals/ eiall &S

Email:ali.akram@su.edu.krd

Y- 7

A8 Wiy ¢ o] woliall 2yl sladll (pasing slaskiul siST OV deadiall OlalJl _aigs
3929 Lo Labasll ol 395 LI Jalgsll im0 -duall 1id 5 laahaisl audaisd oly pi Cuias
e 02391 JI yliasls 3ylgall ells zlyil Gl dokems pgd ¢ JUWls dipatll dymplall 35190l
A152Y19,ladVS) (2l sLadll ellad oSay V" &l e pail ddsall laddl SLSSI of go )l
cll3 I ALYl sl 3)lgall 040 453 993 "deols gl dogS> Glid Jub 30 (6y3Y] dyglowd]
doizall Ol Cosas ¢ 853V Olgindl S ez &yl diia) (2l cLadll slasil wox

125 | Vol.21, No.35, 2023


mailto:rzgar.umer@koyauniversity.org

2023 2wl (35) seall ((21) el Laoliadly Ogilall oS515 dlma

JESYI Cum o 8ynS duiic 0382193 96 iU ¢ 2l sLadll $ ekl ] doldl Glilslg
dulys o2 BHle 90 Coudl .2yl cLadll S Baludl JSliveg dshell Goi dgslall dilasdl J]
sladll 8 )l rasidll dueydy dilsiell dubgll oulsilly ddgl wladlaall das dyulo
2 L2l slaall 5yl slasiwdl o Sl dubgll oailedll 030 Glg3 e duwlyll Joi
G9i> e Babudl plasil igilal 31 dwlyadl Yo W3Sy Q> d>biall ddgall =Ladll oLl
Loladll oWyl Jaass 890 32 duwhyll all chogi b sol .2l sladll 5 dslall
A13Y 394201 Jds @0 ¢ Oluiyl Olalkaly & gleiSdl Wlyghdl 2o Ll by Wls a>biall ddgul
A Jgs 83239 ¢ L2l sLadll gyl skl olis desll ddgall SLSWSYI 8 yogasil]
sLadll Glaslas dszle gl G2yl sladll dilsiall Saanl ddgall LSVl yogas dlual
lasd Ogladl 83L)9 ¢ hmai 093 L2 sLadll ] Jsogll sl g guss las ¢ deSliI 2yl

Paall 1id 9 g

nyl Jlsiw¥l cddgl Ladl Olaslsall ¢ 2yl sladl cebaill pasidl: dobiaoll Olaks]
dibgll ouilgill

126 | Vol.21, No.35, 2023



