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1- Introduction

Space laws have been an integral part of laws and policies since the first aeronautical space shuttle was launched
in 1957. The first flight of Sputnik and the subsequent 5,600 launches of artificial objects into space initiated the
creation of a completely new branch of law, which is space law [1]. Effective international declarations, agreements,
treaties, and conventions are an integral part of implementing space laws that are safe and beneficial to mankind [2].
The global goal of space exploration and the sharing of resources extracted by space miners depends on the effective
implementation of space laws. Sustainable development and economic growth are enhanced along with proper space
mining exploration [3]. Therefore, it becomes necessary to revisit the space laws and try to link the existing
technological progress with the overarching goals of strengthening international cooperation and collaborative
sustainable development for mankind. Regarding international space law, the Committee on the Peaceful Uses of
Outer Space has developed and ratified a number of legal documents, including five key treaties and five principles
(see Table 1) related to outer space [4].
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Table 1. Major treaties, declaration and principles towards space law- Source: (United Nations Office for Outer Space Affairs, 2021)

Treaties Declarations and legal principles
S. No. Title Enforced General Asgembly S. No. Title Enforced General As§embly
Resolution Resolution
1 Outer Space Treaty 10 October 1967 2222 (XXI) 1 Dec'a;fitr']‘;ri‘p‘l’;"ega' 13 December 1963 1962 (XVIII)
2 Rescue Agreement 3 December 1968 2345 (XXII) 2 Broadcasting Principles 10 December 1982 37/92
3 Liability Convention 1 September 1972 2777 (XXVI) 3 Remote Sensing Principles 3 December 1986 41/65
4 Registration Convention 15 September 1976 3235 (XXIX) 4 Nuclear Power Sources 14 December 1992 47/68
5 Moon Agreement 11 July 1984 34/68 5 Benefits Declaration 13 December 1996 51/122

The binding force of space law and the repercussions of misuse of space is a complex scenario. The provisions of the
Space Law flow from concepts born from the Law of the Sea [5, 6]. However, the legal aspects must be sufficiently
precise and transparent to manage and appropriately use space resources for the benefit of all humanity. To achieve this,
several treaties have been adopted since space exploration began in 1957 and progressed since 1960s. These major
treaties govern the conduct of states and other entities in outer space (see Table 1) and are overseen by the United Nations
Committee on the Peaceful Uses of Outer Space (UNCOPUOS) [7]. All of these treaties focused primarily on security
issues that were critical to technologically leading nations that were, in practice, the only ones interested in the
exploration and exploitation of outer space [8—10]. However, the legal aspect has been overlooking the benefit of all
mankind through appropriate legal protection and enhancing the social, economic, financial, and cooperative exploration
of the endless resources in outer space [11, 12].

In terms of regional growth, most regional organizations follow a leading country, with other regional countries
supporting the common goals. Some of the regional unions include the European Union (EU), the South Asian
Association for Regional Cooperation (SAARC), the Association of Southeast Asian Nations (ASEAN), and the African
Union (AU), to name a few. This is further witnessed in terms of the ASEAN region, where Thailand is one of the
leading countries that has developed itself over the past few decades and provides legal and social reforms for both the
Thai population and the ASEAN region [13].

Despite the governmental organizations working towards strengthening the space laws, there has been a
considerable interest from the private sector to explore outer space as well. The governmental organization includes
National Aeronautics and Space Administration (NASA), International Lunar Research Station (ILRS) whereas
private companies include Space X (Elon Musk’s), Space Team (Morgan Stanley’s), Caterpillar Inc., Moon Express
Inc. and Blue origin Inc. This calls for a clear, effective, and adequate space law and regulations to ensure safe space
mining for the resources to be utilized peacefully [14]. The principles utilized in the Laws of the Seas through the
International Seabed Authority (ISA) could be an exemplary guideline to ensure the Common Heritage of Mankind
(CHM) and peaceful space mining [15, 16]. These combined resources and technological advancements would
contribute to the sustainable development of the whole mankind. However, effective space laws are to be implemented
to ensure adequate utilization of space mining.

Although space mining is a problem of the distant rather than the near future, it is already necessary to create
clear principles on which it will be based. Knowledge of the legal framework will help states and other interested
stakeholders plan the development of technology appropriately in order to start exploiting resources located in outer
space, Moon and other celestial bodies as soon as possible. In the past, the International Seabed Authority began
giving nations and other entities plots of land on the ocean floor, although there was no technical capability to extract
resources from the bottom yet. This has led to the acceleration of research into technologies that enable mining at
the bottom of the ocean. Experimental mining has been going on for quite some time, and large-scale mining is
expected to start soon. The same mechanisms should work in relation to space mining: once the legal framework is
in place, many entities will try to develop to start reaping the benefits of space as soon as possible. The basis of this
research is based upon the fact that the benefit of mankind is the epitome of drafting, implementing, and regulating
space mining [17-19].

Thailand, being one of the leading countries in the ASEAN region, is responsible towards the adequate space laws
in Thailand to ensure economic development, cyber security, and the minimization of space debris and any future
disastrous accidents. The Thailand national space master plan (2017-2036) has been implemented in Thailand with
aims towards achieving sustainable development and national security in Thailand [20]. The digital innovations, space
technologies and adequate space infrastructure would ensure social and economic growth in future towards the Thai
economy [21].

The agencies involved in the creation and regulation of Thai space laws and policies are depicted in Figure 1.
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Figure 1. Organizational structure in the Thai Space law

There are several treaties signed by the department of treaties and legal affairs working under the Ministry of Foreign
Affairs related to space law in Thailand. These treaties emphasizes upon the optimal utilization available space resources
with safety and welfare towards Thailand through adequate mining in the outer space inclusive of Moon and Celestial
bodies. These treaties included the Outer Space Treaty of 1967, the Rescue Agreement of 1968, the Convention on
International Liability for Damages Caused by Space Objects of 1972, the Convention on Registration of Objects
Launched into Outer Space of 1975, and the Agreement Governing the Activities of States on the Moon and Other
Celestial Bodies of 1979.

Among the bilateral treaties, Thailand has signed several agreements and Memorandum of Understanding (MOUSs)
with regional and global space agencies and countries. These include the Agreement between the Government of the
French Republic and the Government of the Kingdom of Thailand Relating on Cooperation in the Field of Space
Technologies and Applications in 2000, the Agreement between the Government of the Kingdom of Thailand and the
Government of the Republic of India on Cooperation in the Exploration and Use of Outer Space for Peaceful purposes
in 2002, and the Memorandum of Understanding between the Ministry of Science and Technology of the Kingdom of
Thailand and the Russian Federation and Space Agency on Cooperation in the Field of Space Technologies and Their
Application in 2002.

Thailand has successfully drafted the Thailand Space Affairs Act, B.E. 2535 (2015), which is a continued effort from
the Thailand Space Affairs Act, B.E. 2535 (2009), and is currently in the process of creating a full-fledged space law
and agency infrastructure [22]. The initial draft act includes several ministries, departments, and agencies amalgamated
into an effective infrastructure supporting the Thai space laws. These agencies are led by the National Space Policy
Committee (NSPC) in collaboration with the Geo-Informatics and Space Technology Development Agency (GISTDA)
under the chairmanship of the deputy prime minister (see Figure 1). The act becomes an essential tool to smooth the
planning and implementation of accurate space laws in Thailand. However, the shift towards Covid-19 pandemic has
adversely affected the growth and development of the planning of the space laws in Thailand. There are several ministries
and space laws that need to be streamlined in terms of the effectiveness of the ACT and ensuring the cyber, social, and
economic safety of Thailand. The extended impacts will be upon the neighbouring states; therefore, adequate laws are
to be initiated to ensure minimum damage and maximum advantage for the Thai economy.
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Similarly, in terms of the private sector in Thailand, Small and Medium Enterprises (SMEs) are an integral part of
the Thai economy, contributing towards 56,122 million THB and accounting for 35,600 SMEs, 95% of the SMEs belong
to the small and medium enterprises, and the remaining 5% are among the large-scale industries, among the industrial
sector's contribution towards the space laws in Thailand [23].

These existing frameworks provide the basis for an emerging space mining industry and apt resource extraction,
utilization, and common benefits towards the mankind. The concerns remain with the factors such as legal disputes,
nonbinding treaties that would enhance the vulnerabilities in the space as well as on earth due to space debris damages.

The existing research gap in the field of space mining deals with complexities of several factors working collectively
towards the ineffectiveness of the space laws. This is further extended at the national and regional levels, which have
specific political, social, and economic characteristics. The monetary nature of explorative space mining poses threats
to safety and future conflicts. These threats are enhanced by the multiple stakeholders involved in space mining [24].
With the resources decreasing day by day, pandemic bringing the mobility to a standstill during COVID-19 pandemic
and aggressive nature of political regimes in most parts of the world enhances the vulnerabilities due to inadequate space
laws. This research presents the following research objectives and questions to cover the existing literature gaps:

Analyze the existing space laws and their effectiveness towards mankind.

Do the existing space laws enhance social, economic, financial, cultural and sustainable growth at national, regional
and international level?

What is lacking in terms of legal protection and effectiveness of the space laws?

Will the legalization of space mining eradicate inequalities among countries and support the Sustainable
Development Goals (SDG)?

2- Methodology

The legal doctrine has been utilized in legal research in recent decades to ensure the combined effect of existing
arguments, logical interpretations of literature, and analysis of the collected data (Figure 2) [25]. The legal research
presents a research avenue where the data provides for qualitative analysis to provide for regulatory support towards the
policy makers [26].

Legal Research

Literature Review

A 4

Documentary Research [«

v v
v v v
Legal Case Studies Stakeholders Key Informant
v v v
v v
SWOT t—T > Thematic Areas
v
AHP

Discussions and Recommendations

Figure 2. Flow chart of the methodology

The methodology adopted for this study is a qualitative one with research tools such as key informant interviews and
focus group discussions. The methodology for this research has been documentary and literature review analysis. The
literature provided for the real level data from both government and ground level implications of legal instruments in
Thailand. The enhanced analysis involves the data collected from all the secondary sources. The study area is Thailand,
with emphasis on the regions allocated for the space laws and programs being conducted. The key respondents involved
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several government officials associated with Thai space agencies and departments, along with researchers working in
leading universities, regarding the creation of space laws and their effective implementation in Thailand. The data
analysis will involve classification and content analysis based on the themes and subthemes to analyze and interpret the
findings from the research. The Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis provided for an in-
depth understanding of the existing space laws and learning from this research that would be replicated or adopted in
other parts of the globe.

The SWOT analysis has been integrated with Hierarchical Thematic areas to provide the supporting model to provide
for wholesome recommendations [27-29]. The Hierarchical Thematic areas involve the model structure with
comparative criteria, which is prioritized by the experts and stakeholders in the space law. These experts are random
purposively selected from various organizations, sectors, and countries to provide a wholesome understanding and
prioritization of all the factors derived through the SWOT analysis (Table 2).

Table 2. Profile of the Key respondents

Serial Number Sector Male Female Education Level

1 Government officer 6 4 Graduate

2 Judge 2 2 LLM

3 Lawyer 5 4 LLB; LLM

4 Private Businessman 4 6 Graduate

5 Academicians 3 4 Graduate

6 NGO 2 3 Graduate

7 Law student 3 2 Undergraduate

Total 25 25

3- Results and Discussions

The research finds out that there is negligible existing space law in terms of space mining and resource utilization
thereof. The upcoming public and private initiatives in the field of space mining call for effective and adequate
regulations to ensure sustainable development.

There are several similarities between the Law of the Sea and space law since the principles of sovereignty and central
organization requirement to ensure adequate exploration of the resource for the benefit of mankind (Table 3).

Table 3. Comparison between law of the sea and space law

Law of the Sea Space law

International sea and seabed mining Outer space

Res communis- Territory outside the sovereignty of the State. Related
with the concept of zonation in terms of boundaries of the sea-side States  No sovereignty in the outer space
with coastal or Small Island States.

Adoption of the concepts of the law of the sea to ensure effective

Successful treaty and effective implementation . .
implementation

Environmental norms to check the companies beyond the boundaries of ~ Adoption of these norms to ensure the safety of the space mining
their operations stakeholders

Dispute resolution will be adopted along with the International tribunal
for outer space (hypothetical name) to ensure the transparency of the
tribunal and dispute resolution

Dispute resolution through Tribunal in Hamburg. However, for some
specific norms related sea, the dispute resolution might by arbitration

Accountability- The private public partnership, the accountability lies  Accountability- the similar concept will be implemented in terms of
with the State or the company, who is authorized to use the portion of the  the law of the sea under the authorization of the organization created
seabed. under the new space organization.

In both the Law of the Sea and the Space Law, the state has the right to give the sub-contract of the mining to private
companies. For instance, a contract is signed with the private company for construction, however, this company gives
sub-contract, the final unsatisfactory performance of the sub-contracting company will be still the obligation of the
company that entered the contract.

The basic concepts of the law of the sea could be adopted for the space law as the implication of international security,
sustainable development and benefit of the mankind is associated with both the laws [30]. However, in space law the
sovereignty does not exist at all. This calls for a detailed analysis of each public or private mining contractor to be
authorized under the organization of the outer space law. Any dispute would be resolved with final decision-making
authority residing with the international tribunal for outer space.
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One of the law professors among the respondents added, "The few regulations under the law of the sea are some of
the best exemplary regulations or norms to be adopted in terms of outer space. It ensures safety, transparency,
accountability, and legal protection for both public as well as private parties."

One of the government officers added, "The outer space belongs to the whole of mankind; therefore, we must ensure
the adequate distribution of the profits or benefits earned through space mining. | feel that the accountability must belong
to the state to ensure the regulations are implemented at the state level."”

However, according to this research, it was found that accountability must be with the party who has been authorized
by the space organization. One of the judges added, "The legal framework is the utmost factor to be considered during
the consideration of drafting the details of the treaty and the creation of the tribunal for outer space. The robustness of
the legal framework would ensure peaceful and secure sustainable development through the activities of outer space."

A law student studying international law added, "There must be economic viability in space mining. Otherwise, there
is no need to mine the resources of space. The economic benefits must be shared with the whole of mankind."

The treaty must also involve the sharing of the benefits achieved through space mining among the developing
countries as well. However, the percentage of the profits to be shared will be calculated and determined by the outer
space organization designed under the treaty.

The parties to the dispute are depending on the authorization from the international tribunal for outer space. The
transboundary damage concept of the environmental norms could also be adopted in the space law to ensure
environmental security and sustainable development. The political will of the States to join this treaty and thereof the
international space organization is a must to commence the space mining. This would be under the principle of no
sovereignty in space. Therefore, the state must accept the treaty to commence or initiate the space mining activities. This
further implies to the private companies who will be under the regulations of first the state and then the international
space treaty before they commence space mining.

This would be different in the case of the multinational company, which was created under one of the states; then,
the accountability resides with the registration in the state where this private company is registered [31-33]. However,
these multinational companies could be an independent party under all the regulation/jurisdiction of the outer space
organization. This opens another avenue for the sub-contractors to both the State owned or private company owned, and
then who will be held accountable for any damages. This require to be sorted while the drafting of the outer space treaty.
Under the outer space organization must provide the license to these sub-contracting companies. The hiring of these sub-
contractors will only be allowed once they fulfill all the requirements under the licensing agreement with the outer space
organization. This would ensure the safety and peaceful operation of space mining.

Sustainable development requires the development of all developed as well as developing countries. Salus populi
suprema lex esto by Marcus Tullius Cicero is saying, which implies "The health (welfare, good, salvation, felicity) of
the people should be the supreme law" - that could be used to justify the division celestial bodies into portions and assign
them to States. This could be extended to other entities, so the part of benefits could be given to other developing states
[34]. This space law would ensure the sharing of the benefits, inclusive of knowledge sharing, technological
advancement, preferential rights to explore space mining, and monetary benefits.

One of the respondents from developing countries added, "What is in store for us? Do we really get the benefits, or
do the rich get richer? The treaty should incorporate the actual benefits for our developing country else it is just another
feather in the rich company’s cap."

This treaty will open avenues not only for the developed countries but also for the developing ones. These
developing countries would benefit from the experiences of the developed nations, explore further with international
assistance, and achieve self-sustainability in the future. However, this would take some time to be implemented and
learn the lessons from experiences of developed countries who would initiate the space mining in the commencement
of the space mining activities.

One of the respondents among leading NGOs in Thailand added, “Who controls the space mining? How do we know
the accountability of each involved party? We are not lawyers; we are just here to assist the general people.”

Another NGO’s respondent added, “How can this new treaty ensure that governments (State) will follow the
regulations without corruption? Who will decide the safety regulations? Are you sure the space will not turn into a mad
business world like we have today in global markets?”

The answer to these insecurities lies in the principle of Pacta Sunt Servanda, which strictly implies that when a state
signs the treaty, they are obliged to follow all the deemed regulations under the treaty. All the disputes arising due to
corruption, human negligence, or man-made accidents would be directly processed under the international tribunal for
outer space. However, this would be incorporated wholesomeness in the treaty as well as while setting up the tribunal
regulations. Thus, the rulings of the space tribunals would be ultimate judgments in cases of any disputes arising out of
space.
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The political will of the state is also to be kept in mind while forming the articles of the treaty. For instance, L etat
¢’est moi, a famous quote by the French King Louis the X1V, which implies that the "I myself am the nation." Therefore,
it is necessary for the treaty to ensure that each state’s government must enter the treaty as a state and not as an individual.
This includes the States with both a monarchy and a democratic system.

One of the respondents from the space agency of a developing country added, "My country or state does not have the
resources to do space mining? Are you sure we will benefit from signing this treaty? If not, then why should we sign it?"

This treaty will open avenues not only for the developed countries but also for the developing ones. These
developing countries would benefit from the experiences of the developed nations, explore further with international
assistance, and achieve self-sustainability in the future. However, this would take some time to be implemented and
learn the lessons from experiences of developed countries who would initiate the space mining in the commence ment
of the space mining activities.

Likewise, if the state does not sign the treaty, the reservation of the resource-rich portions of the moon and celestial
bodies would go to the states that signed the treaty before. The possession of the territories assigned by the international
space organization will be held by the state or a private company, which will then have their own space mining agencies
or enter contracts with subcontractors from the private sector. It must be noted that the ownership of this territory still
resides with the international space organization. Thus, the rulings of the space tribunals would be ultimate judgments
in cases of any disputes arising out of space mining.

Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis (Figure 2).

all levels for space laws regulations

* International law assisting +Different levels of technical
creation of treaties expertise.
+Concesus on world peace « Ineffective dispute resolution.
Weaknesses
\ J

(-Existing Legal framework at ) *Lack of common platform

\
( Opportunities
«Economic Viability * Sovereignty
+Sustainable development +Political ill will
+Optimum utilization of space + Accountability
resources
. v,

Figure 3. SWOT analysis for the space laws

Strengths: One of the biggest strengths is the existing legal framework at all levels, may it be international, national,
or local. The effectiveness of these legal frameworks throughout the globe is questionable, but the fact that they do exist
implies the accomplishment of the first step towards the effectiveness of the space law. These frameworks have provided
robust international law, assisting in the creation of treaties and organizations that ensure equal and adequate resource
mining and management on earth as well as in space. The consensus on world peace throughout the globe could be
witnessed through the peaceful satellite system and large networks of communication satellites peacefully operating in
space. Thus, the factor attained through the strengths is the importance of the legal framework, which is coded as S1.

S1- Legal framework

Weaknesses: Despite the active interests among the public and private sectors in space mining and space exploration,
there are several weaknesses that hamper growth and sustainable development. These include the lack of a common
platform for space law regulations, which is a major gap in ensuring adequate sharing of resources as well as the benefits
of space mining to all the States. Several states are found to be lacking in terms of technological advancement and must
rely upon the more advanced, knowledgeable, and technically sound states. The different levels of technical expertise
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results in the in-adequate exploration levels of the States. However, the major weakness resides in the absence of
effective dispute resolution when it comes to the rights of states at the international level. Thus, the major weakness
found is ineffective dispute resolution, which is coded as W1.

W1- Dispute resolution

Opportunities: Several opportunities would be presented through adequate space laws. These include legal protection
for all mankind, economic viability to assist developing states and achieve resilient and sustainable development, which
would be achieved through the implementation of adequate and optimum utilization of space resources. Thus, there are
two major opportunities found through this research, which are coded as O1 and O2.

O1- Economic Viability
0O2- Sustainable development

Threats: The major threat towards the effective space mining resides in the accountability issues pertaining to the
responsibilities of the State, space organization and effectiveness of the legal framework to resolve dispute resolution
effectively and peacefully. The inclination of more resourceful States or private companies which might turn out to
monopolize the space mining. The absence of the principle of sovereignty in space reduces the accountability of the
states, which have their own or sub-contractors for space mining activities. This would be escalated with the possible
political ill will towards benefit sharing arising from the space mining. Therefore, the biggest threat found through this
research is accountability and has been coded as T1.

T1- Accountability

The findings of the SWOT analysis were then shared with the experts in the field of law and implementation of legal
framework at all levels of governance. Based on the final ranking of the experts, it was found that the major factors
affecting the effectiveness of space mining were the legal framework, accountability, economic viability, sustainable
development, and dispute resolution (Table 4).

Table 4. Hierarchical final ranking after the expert ranking

Serial Number Factors Final ranking
S1 Legal framework 1
w1 Dispute resolution 5
01 Economic Viability 3
02 Sustainable development 4
T1 Accountability 2

The discussion presents the amalgamated effect of existing as well as the findings of this research. This research
provides for the bridging of the gaps and ensuring sustainable development through effective space mining and an
adequate legal framework to maintain justice for all mankind [35]. The Declaration on International Cooperation in the
Exploration and Use of Outer Space for the Benefit and in the Interest of all States has considered the needs of developing
countries.

Paragraph 2:

"States are free to determine all aspects of their participation in international cooperation in the exploration and use
of outer space on an equitable and mutually acceptable basis. Contractual terms in such cooperative ventures should be
fair and reasonable, and they should be in full compliance with the legitimate rights and interests of the parties concerned,
as, for example, with intellectual property rights."

It also states that states are free to determine all aspects of their participation in international cooperation in the
exploration and use of outer space on an equitable and mutually acceptable basis. However, contractual terms in such
cooperative ventures should be fair and reasonable, and they should be in full compliance with the legitimate rights and
interests of the parties concerned, as, for example, with intellectual property rights.

The existing legal documents are found to be supporting the following:

e Recognizing the common interest of all mankind in the progress of the exploration and use of outer space for
peaceful purposes,

¢ Believing that the exploration and use of outer space should be carried on for the benefit of all peoples irrespective
of the degree of their economic or scientific development,

e Desiring to contribute to broad international cooperation in the scientific as well as the legal aspects of the
exploration and use of outer space for peaceful purposes,
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e Believing that such cooperation will contribute to the development of mutual understanding and to the
strengthening of friendly relations between States and peoples,

Similarly, the articles under the Treaty on Principles Governing the Activities of States in the Exploration and Use
of Outer Space, including the Moon and Other Celestial Bodies which provide direct guidelines towards sustainable
development are as follows:

Avrticle |

“The exploration and use of outer space, including the Moon and other celestial bodies, shall be carried out for the
benefit and in the interests of all countries, (...) and shall be the province of all mankind.

Outer space, including the Moon and other celestial bodies, shall be free for exploration and use by all States without
discrimination of any kind, on a basis of equality and in accordance with international law, and there shall be free access
to all areas of celestial bodies. (...)”

Thus, article 1 clearly states the benefit of the extracted resources or economic benefits through space mining to be
shared equitably Res communis (or Res communis omnium) “a thing that is for all” (common property not allowing
private ownership); both implying the common heritage of mankind [35]. This would involve years of experience to
learn innovative technologies and implement the space mining projects, especially the developing countries. This space
organization must include the knowledge and benefit sharing concept from the initiation of the space mining legal
framework and processes.

Avrticle 11

“Outer space, including the Moon and other celestial bodies, is not subject to national appropriation by claim of
sovereignty, by means of use or occupation, or by any other means.”

As mentioned earlier, there is no sovereignty in the outer space, this however, would be difficult to understand once
the space organization transfers the rights to use the determined territories by a specific State or company. This would
be followed under the concept of Res extra commercium “a thing outside commerce.” Despite of this, the ownership
resides with all mankind represented by the newly created space organization.

Article VI

""States Parties to the Treaty shall bear international responsibility for national activities in outer space, including the
Moon and other celestial bodies, whether such activities are executed by governmental agencies or by non-governmental
entities, and for ensuring that national activities are carried out in conformity with the provisions set forth in the present
Treaty. The activities of non-governmental entities in outer space, including the Moon and other celestial bodies, shall
require authorization and continuing supervision by the appropriate State Party to the Treaty. When activities are
executed in outer space, including the Moon and other celestial bodies, by an international organization, responsibility
for compliance with this Treaty shall be borne both by the international organization and by the States Parties to the
Treaty participating in such organizations."

Accountability, responsibility, or liability would reside with the States or private companies, or sub-contractors who
will be physically conducting the space mining activities in outer space [36]. However, the liabilities of sub-contractors
will be limited to the contract or agreement with the major contractual party who received the rights to use or mine the
territory on Moon or celestial bodies in outer space. These sub-contractors would require a direct license to operate space
mining in outer space. Therefore, the clear accountability would lay with the parties (both states and private companies)
entering into a contract or agreement with the space organization.

Article VIII

"A State Party to the Treaty on whose registry an object launched into outer space is carried shall retain jurisdiction
and control over such object and over any personnel thereof while in outer space or on a celestial body. Ownership of
objects launched into outer space, including objects landed or constructed on a celestial body, and of their component
parts, is not affected by their presence in outer space or on a celestial body or by their return to the Earth (...)."

Ownership of the space equipment would reside with the state where it is registered to be constructed and used. The
similar jurisdiction will apply to all the other equipment and any accidents arising out of this equipment. For instance, if
one state has their territory on the Moon, it will be treated as the state’s soil in the context of jurisdiction, but the
ownership of the said territory will still reside with the space organization.

Article XI1

"All stations, installations, equipment, and space vehicles on the Moon and other celestial bodies shall be open to
representatives of other States Parties to the Treaty on a basis of reciprocity. Such representatives shall give reasonable
advance notice of a projected visit, in order that appropriate consultations may be held and that maximum precautions
may be taken to assure safety and to avoid interference with normal operations in the facility to be visited."
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The combined space mining operations would enhance the collaboration, knowledge sharing, and economic viability
of all the concerned parties, providing sustainable development and benefits to all mankind. This would empower all the
concerned stakeholders, inclusive of states, contractors, and sub-contractors to explore new avenues and technological
advancements in space mining. The involved parties would be performing under the direct supervision of the signed
contracts between the state and the space organization. This would be extended under the direct supervision of the
concerned state to regulate the space organization’s licensed sub-contractors through adequate security and peaceful
conduct in outer space.

Article XII (...)

“Any practical questions arising in connection with activities carried on by international intergovernmental
organizations in the exploration and use of outer space, including the Moon and other celestial bodies, shall be resolved
by the States Parties to the Treaty either with the appropriate international organization or with one or more States
members of that international organization, which are Parties to this Treaty.”

The new treaty would follow the principle of Lex posterior derogat legi priori and lex specialis derogat legi generali,
which would derogate Article XI1I. All the cases arising from these space mining activities would fall within the scope
of the jurisdiction of the space organization and be finally resolved by the international space tribunal.

These articles clearly implies that the States are under the obligations of following the principle of lus est ars boni et
aequ which was first used by the Romans to describe that the law should be equitable and fair [36, 37]. Eventually, this
principle implies that sustainable development will benefit all mankind through the just and fair implementation of space
mining regulations (Figure 4).

Legal
framework

Dispute

Eﬁect|ve resolution
Space Mining
Regulations

Accountability

Sustainable Economic
development Viability

Figure 4. Thematic areas ensuring effective space mining regulations

Thailand is a growing economy in the ASEAN region. Recent trends have shown a growth in poverty eradication
regimes in the past few decades [38-40]. However, it is essential to effectively involve in the creation of a legal
framework to ensure the apt leadership of Thailand as one of the growing economies in the ASEAN region. These would
ensure sustainable development at both the national as well as regional level through adequate implementation of the
space law in Thailand.

These discussions provide for the overall implication of space mining at the international as well as national level.
Thailand is a growing economy in terms of space law. The sustainable development of Thailand would not only assist
the Thai economy but would in turn assist the other developing states in the region of the Association of Southeast Asian
Nations (ASEAN).

Hierarchical Thematic Areas:

The selected factors obtained from the SWOT analysis were categorized into the Hierarchical Thematic areas with
the assistance and expert opinions of the respondents. These thematic areas are supported by the findings of this research.
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Each theme provides for a detailed discussion to provide for effectiveness of the space mining regulations and to ensure
the prevalence of justice.

Legal framework: The legal framework is found to be the most important and major factor in initiating the legal
protection of all the stakeholders involved in space mining.

Accountability: It is deemed essential that each stakeholder involved in space mining is accountable to ensure full
responsibility by each party involved in space mining.

Economic Viability: The enormous costs involved with space mining call for the viability of the whole process.
This involves the economic viability of both developed as well as underdeveloped states.

Sustainable development: The major output of space mining would be the attainment of sustainable development.
This would then be divided into the SDGs at all levels of governance and regulation.

Dispute resolution; There is a dire need for peaceful and just dispute resolution in a space mining scenario. The
regulations governing space mining must ensure justice for all parties involved. The damages may arise due to
accidents, natural calamities, or any other mishap during space mining.

4- Conclusion and Recommendations

The present research provides an in-depth analysis of the future of space mining in terms of sustainable development
for mankind. The following recommendations are provided with a focus on all three levels of governance and
understanding the implications of the COVID-19 pandemic slowing down legal procedures all around the globe.

For International Level:

A. Initiation of a United Nations treaty: Establishment of a new organization to collect and ensure effective space
laws and regulations.

B. Initiation of creation of a Treaty for space tribunal under organization (A) to ensure protection of the mankind.

C. Jurisdiction and legal competencies must be under the space tribunal. The effects of (A), (B), and other existing
space laws would be applicable to all parties.

D. Accessibility, exploration, and accountability must be directly under (A) and other existing laws.

E. The parties who are allowed to explore space must be inclusive of governments, public and private parties,
however, must abide by (A) and (B).

For Regional Level:

A. Sustainable development of all regional associations around the globe.

B. Binding accession and ratification of the new treaties by the European Union.

C. Binding accession and ratification of the new treaties by ASEAN and SAARC countries.
D.

Binding accession and ratification of the new treaties by African countries, including the African Union (AU),
the Intergovernmental Authority on Development (IGAD), the East African Community (EAC), the Southern
African Development Community (SADC), the Economic Community of Central African States (ECCAS), etc.

E. Binding accession and ratification of the new treaties by other associations of countries, including the Shanghai
Cooperation Organization (SCO), the Community of Latin American & Caribbean States (CELAC), the
Economic Community of West African States (ECOWAS) Commission, and the Economic Cooperation
Organization (ECO).

For National Level:

A. Assumption that there is no sovereignty in the space. It must be implemented that there is no sovereignty in the
space.

. Facilitation of cooperation between public and private parties for exploring and securing space mining.
. Enhancing the space agency’s rights under the national law for economic, financial, social, and cultural benefits.

. Adoption and harmonization of national laws under the space organization 1(A).

m O O W

. Damage and dispute resolution under the moon and other celestial bodies’ mining. However, space accidents
are to be resolved under the existing space laws and treaties.

This study paves the way for future research into the detailed articles and clauses of the space law treaty to ensure
the effectiveness of future space mining. The treaties, which would be under the newly created space organization, would
be the general guardian of all the treaties related to space, both bilateral and/or multilateral. The future of research must
develop a legal framework to ensure resilient and sustainable development for all mankind.
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