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Introduction
Beyond the Kármán line lies an enigmatic realm that has never ceased to fascinate the human race ever since the first of us looked up and gazed upon the stars. While intrigued by outer space for a long time, the history of human outer space exploration is a relatively short one, officially commencing only around the mid-1940s. It is nonetheless an eventful journey marked by rapid technological advancements, significant scientific breakthroughs, as well as revolutionary milestones that were formerly inconceivable.
In the contemporary world, space exploration no longer resides solely within the public sector; instead, it is undergoing a gradual transformation in the private sector and becoming increasingly commercialized. While the exclusivity of space exploration is in gradual decline, it is essential to acknowledge that there still remains a significant gap between space-capable nations and emerging space nations. A result of deep-rooted differences on both the economic and technological levels, this gap calls for international efforts aimed at expanding capacity-building and technology transfer for emerging space nations.
This issue is of critical relevance, as what it concerns extends beyond technological advancements in emerging space nations, highlighting the importance of equitable access to space technology and the associated benefits. While the value of space exploration is often defined by access to new scientific knowledge regarding the realm beyond Earth, nowadays, the value of space technology also lies in the insights it provides into unresolved issues on Earth (e.g., sustainable use of natural resources, addressing climate change, etc.). Thus, there remains a highly urgent need to promote equitable development through capacity-building programs and technology transfer initiatives.

Definition of Key Terms 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Access to Space for All
The Access to Space for All initiative, organized by the UNOOSA, is rather self-explanatory – it is a UN initiative aimed at promoting equitable global space technology development. It does so in ways including but not limited to offering support to emerging space nations, promoting the accessibility of space technology, and facilitating collaborative partnerships.
Capacity building
The United Nations defines capacity-building as the process of “developing and strengthening the skills, instincts, abilities, processes and resources that organizations and communities need to survive, adapt, and thrive in a fast-changing world”. Ideally, capacity-building in economically and technologically emerging nations or communities should be characterized by sustainable transformations and the development of independence.
Endogenous capacity
The endogenous capacity of a nation stands for its internal capacity for developing, adapting, and innovating using its domestic infrastructure, technologies, experience, and knowledge in a sustainable and independent manner. In the context of space technology, the endogenous capacity of a nation encompasses its ability to utilize its own resources to carry out space activities and benefit from such activities. To act in accordance with the global theme of sustainability, capacity-building programs should not only focus on short-term technological advancements but also place an emphasis on improving endogenous capacity to achieve long-term self-sufficiency.	
Kármán line
The Kármán line is scientifically defined as the boundary separating the Earth’s atmosphere and outer space; it is generally considered as a line that encircles the Earth at an altitude between 80km and 100km above sea level, although its specific location is not precisely defined. This scientific concept was first developed by the Hungarian-American physicist Theodore von Kármán, who endeavored to discover the specific distance from the Earth at which aircraft could no longer receive support from the force of lift. Any technology designed and used for operations beyond the Kármán line is considered as belonging to the category of space technology.
Public-private partnership (PPP)
PPPs refer to the cooperative initiatives between governmental agencies from the public sector and firms from the private sector. The strength of such partnerships lies in their improved operational efficiency, as innovation from the private sector and regulatory power from the public sector are combined to yield optimal results.
South-South cooperation
South-South cooperation is an international framework for transboundary collaboration, whereby nations in the Global South establish bilateral or multilateral relations that facilitate the exchange of knowledge and technology. This mode of cooperation promotes solidarity among nations in the Global South, leveraging shared resources, skills, and experience to achieve mutual benefits and address common challenges across the political, social, economic, and technological fields. When it comes to space technology, South-South cooperation takes on a crucial role in facilitating the sharing of technical expertise, data, and infrastructure.
Space ecosystem
The space ecosystem refers not to the literal biological ecosystem of outer space, but to the complex systems, stakeholders, and actors that engage in, contribute to, and benefit from space exploration and innovation, as well as activities and resources entailed in the process. A few examples of entities involved in the global space ecosystem include governments, public-sector agencies, and private-sector companies. 
Space technology
An umbrella term for any technology developed with the intention to initiate, conduct, or support activities beyond the Kármán line, space technology encompasses the array of tools, methods, equipment, hardware, and systems employed to enable space exploration, facilitate global communication, enhance observation, and support the utilization of outer space. Such technological inventions, advancements, and innovations are practical applications of scientific knowledge, playing an instrumental part in improving humans’ understanding of the Earth and cosmos. 

Background
Historical background of space technology
The history of space technology began in the scorching heat of the Cold War, an extended period of geopolitical hostility between the capitalist Western Bloc and the communist Eastern Bloc. The Space Race roughly around the mid and late-20th century was sparked off by rising geopolitical tensions. Its commencement between the United States of America (USA) and the USSR set off numerous competitive programs, driving initial breakthroughs in space technology and space exploration. It was around such a period that the 1967 Outer Space Treaty, detailing guidelines for space activity, was established. The context under which the 1967 Outer Space Treaty was created determined that it prioritized exclusivity over equitable development.
Stepping into the 21st century, the entry of space technology into the private sector contributed to reducing exclusivity to a certain extent. However, the commercialization of the space industry simultaneously meant that economic barriers were still present between emerging space nations and space technology. Limited economic capabilities combined with limited technological capabilities remain a significant challenge to emerging space nations in the contemporary world, preventing them from fully accessing the benefits of space exploration.
Realities of Emerging Space Nations
As mentioned previously, the realities of emerging space nations are still characterized by pronounced economic and technological barriers. Obvious obstacles lying in front of these nations include financial constraints and a lack of industrial infrastructure. As LEDCs, most emerging space nations still need to allocate substantial attention to basic infrastructure and raising the living standards of citizens. Consequently, fewer monetary resources are available to be invested in research in space technology. Insufficient governmental funding, in addition to limited facilities (e.g., satellites, mission centers, digital systems, etc.), limits opportunities for technological breakthroughs. This holds back technological advancements and prevents nations from putting ideas into practice.
Furthermore, other underlying difficulties, including underdeveloped regulatory frameworks and a lack of human resources, while not given as much attention, are equally critical. Stemming from limited educational resources, the shortage of engineers and researchers specialized in space science also hinders development. Additionally, this means that emerging space nations may be compelled to recruit professionals from space-capable nations, which increases the risk of developing dependency. Overall, a combination of multidimensional challenges necessitates capacity-building and technology transfer to be carried out in a way that ensures sustainability, cultivates endogenous capacity, and is tailored to the specific economic circumstances of emerging space nations.
International Efforts
Projects and efforts initiated by the international community encompass global cooperative frameworks, international platforms, and multilateral partnerships. Some authoritative agencies in space-capable nations, such as the National Aeronautics and Space Administration (NASA), have been involved in providing training programs open to individuals across the globe. These initiatives can serve a role in facilitating knowledge and skill transfer.
South-South cooperation as well as partnerships between space-capable and emerging space nations – such as the Africa-EU Space Partnership Program (AESPP) – are also currently playing an important part in coordinating the exchange of space knowledge and space technology. While these efforts have yielded successful results, they are far from enough to eradicate technological and economic barriers. Incomplete legal frameworks, professional labor shortages, and limited endogenous capacity remain deep-rooted difficulties that existing partnerships are unable to overcome. More sustainable, multifaceted, and large-scale frameworks and initiatives should still be encouraged in order to further promote equitable development.

Major Stakeholders
National Aeronautics and Space Administration (NASA)
NASA, as one of the most authoritative government-funded space agencies, actively engages in supporting knowledge, skill, and data transfer and coordinating capacity-building workshops and training programs. Specifically, the set of multilateral principles it established in 2020, known as the Artemis Accords, advocates for cooperation and data sharing. While underlying problems such as the risk of long-term dependency do exist, collaboration with NASA can yield great progress and notable results.
European Space Agency (ESA)
The ESA is an influential international actor highly involved in building capacity in emerging space nations and closing the technological gap between space-capable nations and those commencing their journey of space exploration not so long ago. The major areas it focuses on include sustainable training programs, technology transfer through multilateral partnerships, and data sharing. Specifically, it has been engaging in the Africa-EU Space Partnership Program (AESPP) and providing financial support to the EO AFRICA R&D Facility.
Committee on the Peaceful Uses of Outer Space (COPUOS)
The COPUOS is a committee created by the General Assembly back in 1959, established to secure peace, security, and development in space use and space exploration. Not only did the COPUOS contribute to creating the law of outer space, but it has also been serving as a global forum for member states to facilitate international cooperation and adjust the ever-evolving space agenda. This platform is essential for capacity building, as emerging space can benefit from cooperation with space-capable nations through technology transfer, knowledge transfer, and experience transfer.
United Nations Office for South-South Cooperation (UNOSSC)
The UNOSSC is an office under the UN established to promote and coordinate South-South and triangular cooperation. The office underscores three main objectives, with the third – promoting knowledge and technology transfer and capacity building through South-South and triangular cooperation – being especially relevant to the issue that this report focuses on.
Private-Sector Companies
In the contemporary world, aside from public and governmental agencies, a number of organizations in the private sector are also active in the realm of space exploration, gradually transforming it into a commercialized industry. An important asset of private-sector organizations is their possession of advanced technology and innovation supported by the reinvestment of profit. Their contribution in PPPs is indispensable and plays an instrumental part in promoting technological and capacity development in emerging space nations.
United States of America (USA)
	As one of the first states to engage in space exploration, the USA remains a major actor involved in space capacity-building and space technology transfer for emerging space nations. For example, its governmental space agency NASA has been active in coordinating capacity-building workshops and training programs. In addition, as mentioned previously, the establishment of the Artemis Accords further underscores the USA’s involvement in promoting data sharing and international cooperation.
China
	China’s role in space technology capacity-building has become more instrumental over the years, marked by its participation in the International Lunar Research Station (ILRS) alongside the Russian Federation. In addition, the Regional Centre for Space Science and Technology Education in Asia and the Pacific (RCSSTEAP) established at Beihang University has served as a platform for knowledge transfer, its training programs reaching scholars from more than 70 member states.
Japan
	An active provider of capacity-building initiatives, Japan’s partnership with UNOOSA, or, more specifically, the Japan Aerospace Exploration Agency’s (JAXA) partnership with UNOOSA, launched the KiboCUBE program. This program prioritizes establishing academic and research institutions in emerging space nations, equipping a number of member states, including Guatemala, Kenya, Mauritius, and Moldova, with the capability to launch their first satellite. 

Previous Attempts to Solve the Issue  
UNISPACE I
The first in a series of three UN conferences on outer space utilization, UNISPACE I was held in Vienna in 1968 among 78 official member states, alongside multiple international organizations and UN agencies. This conference allocated substantial attention to fostering and reinforcing international collaboration in the realm of space science. Additionally, it prioritized “benefits for all humankind”, promoting benefit of developing nations by proposing the establishment of Expert on Space Applications. This recommendation ultimately prompted the creation of the UNOOSA Program on Space Applications, which initiated capacity-building workshops and training.
UNISPACE II
The organization of UNISPACE II in 1982, fourteen years after UNISPACE I, strengthened the UNOOSA Program on Space Applications, further promoting capacity-training to ensure equitable development. Moreover, it continued the efforts in UNISPACE I to enable developing nations to benefit from space use and exploration by highlighting the importance of building indigenous capacity.
UNISPACE III
Held at the very end of the 20th century, while UNISPACE III mainly focused on environmental protection and sustainable resource usage, it still placed an emphasis on increasing developing nations’ ability to access and benefit from space technology and exploration. Specifically, its promotion of educational training programs continued to promote knowledge and skill transfer.

Possible Solutions  
Establishing international summits
International summits held annually between member states can play an important role in promoting international progress by facilitating experience-sharing, progress-review, and the consolidation of partnerships. For example, space-capable nations can share successful initiatives and technological advancements, while emerging space nations can present their need for technological and financial resources in the subsequent year. This fosters future collaboration between member states with complementary needs and helps to align funding with country-specific strategic plans.
Securing finance mechanisms
Establishing and/or refining funding mechanisms is a prerequisite for equitable development and access, as the economic gaps between space-capable nations and emerging space nations often act as the most significant barrier preventing emerging space nations from fully benefiting from space technology. Sustainable funding from multilateral sources, outcome-based funding, and PPPs, when leveraged suitably and effectively, may serve as the basis for finance mechanisms for space development in emerging space nations.
Expanding existing initiatives
Existing initiatives operated by the UNOOSA or other international organizations, such as Access to Space for All and AESPP, can be further strengthened and expanded to achieve more sizeable outcomes. For example, establishing partnerships between the UNOOSA and private-sector launch suppliers can provide more launch opportunities for emerging space nations involved in the Access to Space for All initiative. 
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