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1. Presentation of the scientific problem, justification of the topicality of the research

Today, knowing and using outer space is essential for our everyday lives. A very small part
of humanity deals with outer space consciously despite the fact that it is almost a century old
modern science. The previously achieved scientific and industrial results paved the way for the
space sector during which the exploitation of the possibilities of the new area will benefit all of
humanity. Space activity is very versatile and today there is no branch of science whit the
highest level of cultivation are not affected by the field of space research. Nonetheless,
geopolitics, as one of these scientific fields, is defined to examine what new challenges
humanity faces in the 21st century. Space science supports the forces, tools and methods already
applied to become even more dangerous or possibly to make completely new conflicts to
appear.

At present, all countries are aware of the comparative advantage of independently applying
and using the results of space research. To the fulliest extent in the military force only the USA
has the capabilities to develop and use technology and methodology based on space science.
All countries have repeatedly and irreversibly faced the fact that improving their own space
capabilities as a separate national security strategy is a must. The self-determination of a country
involves the creation of a new military force that also applies the results of the space industry
and space science. The time of wars fought with conventional means has definitively ended
which in all cases have been replaced by means employed with space support. Today, at the
operational level, it is unimaginable that the main role, from planning and organization to
battlefield confrontation, would not be played by tools completed by space support. As today's
wars and conflicts show many countries are still lagging beind to do this.

It is still depending on humanity for what purposes and in what way we will use the results
achieved during space exploration. Knowing the historical conflicts, we cannot be much more
optimistic. However, thanks to the effects of globalization and interdependence, perhaps we
will be able to resolve the conflicts by interpreting the geopolitical challenges together. This is
still based on the reconciliation forums of Western countries. The years ahead will reveal the
expectation whether will any another country be able e.g. China, the Russian Federation
(hereinafter: Russia) or India to develop their own way of asserting their interests and offer
them to the world as an alternative. In my thesis, I took the main countries capable of space
activities as a basis and I will evaluate their performance one by one as I progress through the

themes of the thesis.



The 21st century has already begun, but we can hardly distinguish whether a modern version
of the end of the 20th century or a new era of humanity could be already observed. After the
first slow decade, the space activities aamounted to significantly from 2010 at global level.
More and more countries - although their geopolitical situation is still not completely clear - are
joining the space race and with the completion of the Chinese space station we can witness a
truly exciting race.

Thanks to the devices developed and used during space activities, due to their contact,
countries that were far away from each other could become "neighbors". Exercising the activity
outside the atmosphere, a spacecraft of any country can come close to the spacecraft of any
other country and can easily generate a conflict between countries that have been separated by
continents and oceans.

Near to the Soviet Union, another challenger — China — joined the opposition to the USA.
In the first decades of the 21st century, others such as the European Union and Japan clearly
wanted to ensure their development based on Western! ideas. At the beginning of the 21st
century, there are significant signs new challenges are emerging for the West and that the USA
is continuously looking for its partner which could be found in the most desirable way of a
forming united Europe.?,?

However, this opposition appears more clearly not in science but in politics. Despite
economic and military counterinterests, the USA carried out many joint scientific activities with
China such as examining the results of the moon landing, or even with Russia. Accordingly, the
EU, including the European Space Agency and Japan also participated in a huge number of
joint projects with Russia and China.

In the 21st century, the West is increasingly spreading its own democratic principles in other
countries. At the same time it must protect itself from external threats.* This also entails the
maintenance of continuous armaments. The growing globalization activity of the West thus
leaves other countries no other option than to secure their regional security.’ In this regard,

every state thniks of war as a defensive role which can be the basis of a preventive offensive in

! Nyugat: nyugati tipusu orszagok, régiok: elsdsorban Eszak-Amerika, EU és EFTA orszagok, Japan, Dél-Korea,
Ausztralia, Uj-Zéland, Tajvan (Kinai Koztarsasag, a tovabbiakban: Tajvan). A disszertacié soran kiilon jelzem a
fogalom bovitését vagy sziikitését az egyes orszdgokra.

2 Burdpa: ESA, EU és EFTA orszagok és ezek eurdpai szovetségesei

3 Zbigniew Brzezinski; Strategic Vision; Basic Books, 2012; p. 4.

4 Francis Fukuyama; The End of The History and The Last Man; The Free Press, New York, 1992; p. 278.

5> Barry Buzan & Ole Waver, 2003. i.m. 8-12.



terms of a given country.® According to this, research in outer space is a national security interest
for all countries. Thanks to this, space activity will start to grow significantly in the next decade
and will maintain dash until the balance is restored.

Satellites used in outer space - for mapping purposes - were already appled by the USA in
the "second" (1966-1969) Korean War. Nonetheless, their true effectiveness was demonstrated
in the Gulf War. Today, many countries - nearly 100 - are connected in several ways to the space
sector. Currently, 10 countries and one intergovernmental organization are only capable of
producing rocket systems suited for leaving Earth's atmosphere.

Today, outer space is presented in all major military, economic and scientific fields. The
scientific results of outer space are now indispensable in the use of everyday technology. These
results are used not only by the great powers, but also by all countries in their daily operations.
Investigations related to the Earth cannot be imagined without space tools, and the experiments
carried out by International Space Station are essential for getting to know our planet in details
and having space travel.

At the beginning of the 21st century, the USA continues to determine the direction of space
activities. It alone has the same results as the other countries combined. At the same time,
activities in outer space are still linked to earthly goals. As I analyzed the sea routes indicated
by Alfred Thayer Mahan in chapter /. The history, role and significance of space activity,
ensuring a presence in outer space is also essential for maintaining a great power position.

According to the current regulations, the resources of celestial bodies located in outer space
are considered as the common heritage of mankind and the results of their exploitation must be
used for the benefit of all mankind.” This phrase forms the basis of many debates between
developed and developing countries as well as the USA and its competitors. The strength of the
conflicts arising from the activities carried out in outer space does not yet threat as harmful as
that is caused by the "terrestrial" conflicts. The next decades may bring about a change. The
21st century cannot pass through without deeper regulation of outer space and becoming a new
and more sophisticated scene of conflicts than before. At the same time, outer space gives

countries an opportunity to prove their strength in another competition instead of waging war

6 Joseph A. Schumpeter; Capitalism, Socialism & Democracy; Routledge Taylor & Francis Group, New York,
2003; p. 352.

7 According to the current regulations, the resources of celestial bodies located in outer space
are considered as the common heritage of mankind and the results of their exploitation must be

used for the benefit of all mankind Lee; Law and Regulation of Commercial Mining of Minerals in Outer
Space; Springer Verlag, 2012; p. 15.



to each other. The necessary hostility - as in the past and sometimes nowadays on terrtorial

claims - concentrates forces on the exploration of outer space.

2. Research hypotheses

In accordance with the examination of the topic I set up the following hypotheses:

1.

After World War II, a completely new field of science appeared, which has an
outstanding role in the resolution of geopolitical conflicts. The USA has had
superiority in space research since the beginning and has maintained this superiority
ever since. The leading role of the USA in the field of space activities is
unquestionable, but at the same time it adequately shares its results with other
countries and inversely expects a similar attitude from others. Without the guidance
of the USA the vision to which we thank the competition in space science would be
lost.

The competition in early days between the USA and the Soviet Union has now
become multipolar in the field of outer space which redifines many previous
geopolitical conflicts and also results in brand new geopolitical challenges. After the
collapse of the Soviet Union, Russia was left alone in the face of the USA, but in the
following decades, several countries began to catch up significantly and in the field
of space activities China or Europe became respectable rivals.

As aresult of space activities the 21st century geopolitical challenges do not change
in their own structure. Alliances and hostilities between countries remain
intrinsically unchanged even after the growing activity of outer space. However, the
situation in China and Russia has changed. Geopolitical conflicts are spreading, but
they are not becoming more serious than they were in the 20th century. Space
activities make conflicts much more refined (sophisticated), and compared to
traditional geopolitical conflicts they are lower in scale and less intense.

Europe plays a significant role in the exploration of outer space and is the only entity
that can actually perform at the level of the USA. Together as an ally they can
maintain a leading role in the 21st century. Russia's space activities are increasingly
limited and are only suitable for ensuring its own sovereignty. China's technological
and economic dependence on the USA and Europe does not make it suitable for

taking over the leading role in outer space.



3. Research objectives

The purpose of the research:

Presentation of the development of outer space research and a summary of the results
achieved so far.

Defining the role of space activities in running conflicts and in the creation of new
conflicts.

Description of the energy sources and the general economic foundations necessary
for activities in outer space.

Examination of the international impact of space activities in the formation of
alliances.

Evaluation of the level at which the USA shapes the development of the global world
and its role together with other Western countries is indispensable.

Presentation of the secondary role of China and Russia in compliance with the
primacy of the USA and Europe.

Introduction of new definitions in order to facilitate social adaptation of domestic
and international space activities.

Compilation and delivery of a bibliography relating to the field of space activities
and the presentation of the legal background.

Definition of dangers and threats identified during space activities.

4. Research methods

The tool system of classical geopolitics is not sufficient to prepare the thesis. While

traditional geopolitics examines the capabilities of every single country on land, water and air,

in the case of outer space a complete geographical interpretation of the Earth needed, with

proposals for the future. By the way critical geopolitics gives us the opportunity to carry out

future research in a specific area, but outer space captures the essence of the Earth as a whole.

The examination of geopolitical factors and the evaluation of geopolitical conflicts can only be

analized comprehensively from the perspective of outer space. Going beyond the traditional

framework of geopolitics I used the systemic geopolitical analysis as a research methodology.®

8 Toannis TH Mazis; Methodology for Systemic Geopolitical Analysis according to the Lakatosian Model (2014);

Forras:

https://www.academia.edu/33792969/LXVI Methodology for Systemic Geopolitical Analysis according to t

he_Lakatosian_model 1; Letoltés ideje: 2023.04.28.; p. 475.




Based on this, I defined the systems and subsystems through which I examined outer
space as a supra system and research activity. I designed the geopolitical factors (military,
economic, political, social) that are reflected by the individual indicators - for example, the
number of armed forces, political system, Gross Domestic Products, legal regulations,
economic line, mineral resources, technology, social preparedness — examining in terms of
space activities. I group the countries and divide them according to their autonomy and
capabilities. I evaluated the examined countries according to geopolitical factors and reduced
their number in regard to their space capabilities placed them in the current situation.

During the dissertation, I examined the countries and regions - as systems - in their
interrelated relationships, during which I determined the development path of the space
capability of the evaluated countries and analyzed the level of the space capability. Going
through the sole investigated systems I analyzed the interdependence of the leading countries
in terms of space capability.

I examined the systems in the context of space activities as a supra system, which
encompasses the geopolitical situation that has been developed or will be developed as a result
of space activities. In the dissertation, I analyzed the subsystems where the given space activity
takes place in a specific geographical location. In the thesis, I also used a mixed research
method, during which I used qualitative and quantitative methods to apply geopolitical factors.
During the analysis I analyzed measurements and statistical data as quantitative and legislation
as well as historical sources as a qualitative method.

I processed and analyzed the data used and written in the scientific literature, then
compared them continuously and summarily one to another during the preparation of the thesis.
I checked the authenticity of the information and data found during the research. The sources
used are mostly general sources available to everyone, so during my analysis there was no
suspicion that they would be questioned or interpreted differently by the literature of Western
countries or Russian and Chinese sources.

I evaluated the materials discovered independently and systematically, drew conclusions
and put them into final form and formulated new research results. In addition to qualitative and
quantitative methods, the research method is unique and the peculiarity of which is the systemic
geopolitical analysis developed by loannis Mazis. I partially used it in my dissertation and
extended in order to achieve the goals. At the same time, due to the unique characteristics of
outer space, the research method is complex and uses several methods or some parts are applied

separately. I combined the systemic geopolitical analysis with the quantitative, qualitative and



comparative methodology, and arrived to my conclusions with the induction method from
subsection to subsection, thereby answering the main questions of my research.

The research objectives based on the selection and continuous maintenance of the
direction of the research method. The central element was a comparison of the USA, Europe,
Russia and China. In the methodology of systemic geopolitical analysis systems are denoted by
countries or, as in the case of Europe, by regions referred to territorial size or division. I used
the designation Europe or EU (including EFTA) or ESA during the dissertation. However, from
the point of view of space activity, they overlap each other and I mean the same region under
them. In some specific cases, | always marked it if I narrowed down the region based on some
aspect, for example to Western Europe. The systems are connected by the subsystems where
specific space activities are carried out such as launch stations, professional organizations or
space stations orbiting the Earth. The final element of the methodology is the "Supra-system"
which gives the peculiarity of the systemic geopolitical analysis. The difference of the "Supra-
system" can also be found in its name, according to which a faint line separates it from the name
"Super-system". In the Hungarian language, both mean a superior system, but designation
"super" means something on top of something and at the same time gives a physical expression
to the word connected with it. Nonetheless, the name "supra" refers more to the term
phenomenon. Based on this, we can talk about an essence-defining and even more a
comprehensive analysis method. Thus, the main element of systemic geopolitical analysis is
space activity, which permeates or embraces the special activities of the countries of the Earth
in a given place and at a given time relating to the nature of the outer space domain.’ I
considered the investigation of this phenomenon to be the main element of my dissertation and
the analysis through the different geopolitical factors (military, economic, political, social)
according to individual geopolitical indicators (e.g. the number of armed forces, political
system, GDP, legal regulation, economic line, mineral resources, technology, social
preparedness). Space activity manifests itself in the most comprehensive way in the countries
of the Earth in accordance with their economies, international relations and political systems.

It is very important to point out that the analysis of each country and region according
to the capability and autonomy detailed in the subsection /.1 Countries participating in space
activities does not refer to the current state, but is undergoing process of the 21st century. This
is the reason why, regrdless of small number of spacefaring countries and the nearly 100

countries directly or indirectly connected with space exploration and no matter how good their

® Amelybe a vilaglir értelmezése érdekében felallitott nemzetkdzi és nemzeti szervezeteket is belefoglaltam, ezaltal
teljes és atfogd modszertant alkottam.



results are, they cannot be the subject of my elaboration. Establishing the existence or lack of
capacity and autonomy is essential in the case of the four most significant countries or regions.
The primacy of the USA, Europe, Russia and China in the field of space activities cannot be
questioned, even if Japan, India or any other countries have also achieved nice results. If a
distinction can be made between the four most developed countries or regions evaluating space
activities or autonomy and capability of countries and regions can be questioned, then the
presentation of the other less developed countries in this way is even more pointless. At the
same time, other countries carry out prominent space activities, so it is definitely necessary to
mention them in each space activity based on their relationship with the four most performed
countries or regions in space activities. The role of other countries has already been analyzed
in chapter 1. The history, role and significance of space activities, from which 1 drew
conclusions for the following chapters. The main direction of the dissertation is limited to the
analysis of processes existing in the present but is continuously operating in the long term
future. Examining the extremism would excessively influence the direction and scope of the
thesis.

Based on the quantitative method, I analyzed the geopolitical factors selected during
which I compared statistical data. Accordingly, I examined the social and economic conditions
for conducting space activities as well as the development of international relations. Due to the
finite number of pages in the dissertation, the four most developed countries or regions with
space activities were not analyzed to the same extent in each chapter. I narrowed the focus of
the study based on specific aspects. At the same time, each space-capable country or region has
been processed to a certain degree in addition to the comparison of major countries or regions.

In order to map the space activities more precisely, I carried out legal and historical research
using a qualitative method. I focused on the process and development of the supra system i.e.
space activities. | analyzed the main legislation as primary sources and with a historical review
of space activity I have already successfully defined goals that indicate the differences between
the four most advanced countries or regions performing space activities. During the
composition of the dissertation, the examination of space activity encompasses the essence of
all chapters. However, the main direction was the determination of the relationship of the four
most developed countries or regions to each other and to set up the leading role in terms of
space activity. In doing so, I examined some "traditional" economic, social, military and
political elements that are at first sight far from space activity, but at the same time form its
basis. Without the "traditional" areas space activity, as today's most complex social and

economic appearance, cannot be imagined. Space activity, overarching the internal interests of
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individual countries or regions, pervades all human behavior in a given geographical area.
Furthermore, within the framework of the qualitative method, I conducted a semi-structured

interview with three public figures who are closely related to space activities.

5. Short description of the research by chapter

In the first six unnumbered chapters of my dissertation, after the introduction to the thesis,
I present the scientific problem and also justify its relevance. I will explain my research
hypotheses, my research goals, the applied methodology and then I will summarize the
literature on the research topic. In the following five numbered chapters, I examine the factors
related to the performance of space activities, focusing as a rule on the activities of the four
most developed countries or regions in the field (USA, Europe, Russia and China).

In chapter 1. The history, role and significance of space activities, 1 define the development
of space activities and the role of the main participating countries. In addition to the importance
of the conquest of the Moon, I analyze the activities of the four most developed countries or
regions with launch vehicle and satellite capabilities and systematized the operations of space
travel and space stations. In chapter 2. The resource demand and economic environment of
space activities, 1 present in separate subsections the availability of minerals and other
conditions that are extremely important in the space industry and related to other industries as
well as the economic background necessary for the performance of space activities. In this
context, I comprehensively analyze the educational and economic enterprise features.

I open the chapter 3. The political and social environment of space activities, international
collaborations with an overview of autocracy and democracy and orginize the new alliances
created as a result of space activities. I examine the political systems in their structure and the
main contradictions among them. I will describe the existing and newly created alliances on the
basis of the missile systems and satellite capabilities already analyzed in the previous chapter.
I begin chapter 4. Dangers and threats created during space activities with an overview of the
weapons that can be used in outer space and then I also analyze global risks in general. In the
subsections that follow, I summarized the role of outer space in reducing threats and analyzed
the legislative background. I paid special attention to the emergence of private companies and
the presentation of space mining as a future challenge. In the second part of this chapter, |
analyzed in detail the relationship between nuclear weapons and space activities. I drew stories
that have occurred and studied the nuclear capabilities and the international agreements that

regulate them.
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I close the series of numbered chapters of my dissertation with chapter 5. Legal regulations
and interviews, in which I comprehensively analyze the current state of legal regulations
affecting space activities. Many legal provisions were also included in previous chapters but
they are related to the basis of the current (sub)chapters to the extent required. This chapter
deals with all the legal regulations are essential for the continuous performance of space
activities. In the rest of the chapter, I review the content of three semi-structured interviews and
connect them with the conclusions found in my dissertation. I honestly asked for the opinions
of three professionals with years of experience in space activities. In each case, at the end of
the numbered chapters, I summarize and evaluate the main results of the research carried out in
the given topic under the title Conclusions. In the chapter Summary Conclusions and New
Scientific Results of the Dissertation, | reflect on the hypotheses formulated at the beginning of
the thesis and on my research goals. This is followed by the Recommendation and The possible
uses of the research results, as well as the References chapters. For the sake of clarity, [ prepared
three lists, these are the list of Publication activities, the list of Figures and tables and the List
of Abbreviations. I attached an appendix to my dissertation which I marked as appendix No. 1.

6. Summary of conclusions

Scientific research applying outer space has an influence on all other scientific fields.
Nowadays, it is no longer conceivable that any sovereign country or other public or private
organization would not come into contact with the results of space research in some way during
its operations. In the activities, carried out in outer space, the USA clearly assumes the leading
role and many other countries are also involved in the exploration of outer space. Countries can
be grouped as developed and emerging countries according to the degree of their ability and
autonomy. Based on the facts examined in the dissertation, I came to the conclusion that only
the USA has full capacity and independence.

At the same time, Europe (the EU, including EFTA countries and the ESA) is similarly
capable of implementing the full spectrum of space activities and integrating the results of space
research into its economy. At the same time, from a technical point of view, it is independent
and plans the direction of its own space activities independently of other countries, but in
accordance with the direction of the US space activities. Russia fell short in the race to conquer
the moon, but its technical capabilities are world-class in many areas and it already
implemented the main space activities decades ago such as the launch vehicle or the space

station. However, in the technical field, it does not meet the extensive and deeper capabilities

12



of the USA and Europe. China is economically too dependent on Western countries and its
technical ability does not meet that of Russia.

The fundamentals of space capability is shaped by rocket technology, of which a given
country can also achieve its other space activities. If one has to ask for help of other countries
for riding, it cannot be considered independent of carrying out space activities. At the same
time, many countries have missile systems but their satellite technology or other space research
activities fall far short of their opportunties. I consider the USA, Europe, Russia and China to
be the main countries or regions that carry out space activities since these countries are suitable
for implementing their political objectives in the field of outer space. For this reason, I reduced
the number of countries with missile capabilities in the dissertation to the four space
superpowers and built the main direction of my thesis around them.

Staying with the examination of autonomy and capability, China and Russia have an
important role in space activities but the assumption that they fully and equally share the space
superpower role of the USA and Europe has been overturned. During the Cold War, the Soviet
Union as a clear leading power was not technically capable of realizing the moon landing, nor
was it economically capable of financing the planned space programs. The Soviet Union was
the second largest economy in the world, just like China today. Russia barely participated in
space activities until the end of the second decade of the 21st century. However, we can state
that Russia's technical ability is advanced enough to keep up with the USA, but its space
activities lag far behind it. China is economically capable of participating in the fight against
the US and Europe to change the world order, for which it also has the political will. However,
its technical ability is clearly demonstrated by the fact that the development of space technology
was fulfilled with Russian, American and European help.

Western European countries clearly took the pioneering role in the development of space
activities. However, in World War II their role forced them to stop. The research that created
the basis of space exploration and carried the possibilities of nuclear weapons led the USA and
the Soviet Union to continue what the warring European countries had begun. Thanks to this,
the development of space research started at the same time as the Cold War. Today, nearly 100
countries have space vehicles, but apart from those dozen countries or regions, in most of the
world we cannot talk about space activities in a broader sense or praise an established space
economy.

The closest to the USA's performance are Japan and Western European countries, whose
outward space travel far exceeds that of Russia and China as well as all other countries.

However, their numbers have not yet reached the number of outward space programs carried
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out by the USA. At the same time, Western European countries provide assistance to Russia,
Japan, China, India and other countries, which suggests that they have complete independence
and that any obstacles or shortages that arise can only understand in the short term. We can state
that in the area of the most significant space programs carried out today - including the return
trip to the moon and the space station projects - China does not have outstanding experience.
Neither does Russia, its activities carried out exclusively on the International Space Station -
Salyut and MIR space stations operating for a much shorter period of time -, it can rely on.
However, Western countries have several decades of scientific and technological development.

The continuous maintenance of space activities requires minerals and other technical
solutions, that can be delivered in a coordinated and comprehensive manner. Currently, supply
chains are structured in such a way that the busiest shipping routes go through China. Thanks
to its population and geopolitical location, China as a major manufacturer and producer of
mineral raw materials provides an excellent solution for the world's space industry to function
without problems. Although China is the world's largest producer of rare earth metals this role
does not make it a monopoly. Many countries have exceptionally large reserves, however,
during the development of the supply chain China assumed the role of world distributor. At the
same time, China can only sell its mineral resources to countries whose industries are advanced
with their technology and they are able to pay for the purchased mineral resources. At the same
time, China suffers from a significant shortage of electronic components, which form the basis
of modern industry in addition to space activities. Based on China's role as a mineral producer
and its place in the supply chain, I came to the conclusion that China's situation made it
vulnerable to its customers and technology suppliers. China's largest customers are rich western
countries and its largest electronics and other technology suppliers are also western countries.
Although China's economic power can exceed that of Russia, the economic power of the USA
and Europe is almost five times that of China. The smaller Western European countries
represent a serious challenge for China, in terms of all indicators, and so far it has not been able
to catch up with these countries either in terms of economic efficiency, economic complexity
or international company structure.

Taking into account the technological developments in the space industry, the USA and
its allies created a new group with the Artemis Agreement, which can bring a boom in the space
industries to countries smaller than China and Russia but at least as developed. The accession
of India, Saudi Arabia, Brazil, Argentina and the UAE to the Artemis Agreement clearly shows
that anti-Westernism as a key word can only be the basis of any alliance in a given period or in

a given situation. Thus, it becomes a wishful thought rather than a cohesive force. China and
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Russia cannot operate a foreign policy in which they are entrusted by more developed or richer
countries with their programs of space activities. It foreshadows the difficulty of cooperation
with other traditional but high-level economic activities. General economic activities compared
to China and Russia can be developed in the same way in any country, even with Western help
too. Thus, on the part of China and Russia, a loose trade relationship with other countries will
not be enough, it is still necessary to use the power to shape the other's policy. This is essential
for cooperation on space activities such as lunar landing under ILRS. Space activities must be
a supportive and community-strengthening program.

The USA, Europe, China and Russia are facing many regions and countries with similar
capabilities, which results in a more fragmented geopolitical situation. The USA and Europe
are currently able to coordinate this. The space industry tasks under the auspices of the UN
mainly cooperating of Western countries, affecting the entire planet, are carried out. China and
Russia do not participate in the expansion of space activities to the same extent as the USA or
Europe. Russia and China are still following the principles that contribute to the development
of their own capabilities and, due to their political system have once again fallen behind in the
integration of achievments into society. This is well illustrated by the number of private
companies and the volume of space industry spending in each geopolitical region. Based on the
above, we must come to the conclusion that both Russia and China just select those elements
of space activity that serve their political interests. However, while in Russia it is sufficient to
demonstrate military power through space technology, for China economic goals are also
important and compared to its size has to participate in several space programs. Thanks to the
political system, both countries have the maintenance of the dictatorship as their primary goal,
so the space programs are also subordinated to this goal.

As a result, the space programs of China and Russia are lagging behind, and the results
achieved so far are mostly based on Western guidelines. The space stations and satellite systems
of China and Russia no longer compete with the space programs of the USA or Western
European countries but rather with the plans of private companies. In my dissertation, I
presented what results China achieved with the help of Russia (Soviet Union), and in addition
to this, how much Western countries helped China's space activities with the joint projects
participated. Overall, we can conclude that after the USA and then Europe, it is not China that
comes next in the space power rankings but still Russia. Of course, from an economic aspesct,
Russia is not capable of the performance that China is capable of, but it is not yet lagging behind
China on technology, although the overall picture of space achievements favors to China. |

proved that the construction of the rocket systems, satellites, constellations and the space station
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was already done in the Soviet era (more than 30 years ago). At the same time, Russia failed to
turn its successes in outer space into geopolitical advantages, and because of its political
organization, analyzed in chapter 3. Political and social environment of space activities,
international cooperation, it was unable to develop a geopolitical relationship with any -
economically developed — country. Thanks to that, for Russia could not assume a leading role
in the field of space activities.

Based on the identification of geopolitical dangers and threats, I came to the conclusion
that outer space is far from receiving the attention in societies that its current or future
particularity can deserve. At the same time, space technology helps to reduce main geopolitical
threats since we can most accurately assess the state of our planet with space instruments
installed in outer space. However, in order for these devices to orbit the Earth extensive space
science is required. The space activity that started in the 20th century will become available to
many countries in the 21st century. These result in new geopolitical conflicts, but they do not
necessarily become more threatening. As a consequence, it can be concluded that the USA
continues to maintain its decades-long advantage in space activities, constantly signaling to
those following that it is not worth taking risks in order to change the world order. Shall a
situation arise where China or any other country takes the leadership over the USA and Europe,
we can agree that we will be dealing with a country that provides a better response to economic
and social challenges. Thanks to this, this response is also reflected in its technical superiority.
No one would mind that. At present, the cooperation between China and Russia can be
interpreted as a defensive behavior rather than an offensive strategy.

In the 21st century, space exploration cannot cause a greater danger or a more
threatening situation than the nuclear weapon of the 20th century. The possibility of using a
nuclear weapon is still negligible, but its destructive effect cannot be averted according to the
current state of space research. It can be concluded that space activity does not draw up an
individual high-risk and single high-threat geopolitical conflict, nevertheless it makes the
settlement and resolution of existing or created geopolitical conflicts to be much more
sophisticated.

Based on the data analyzed in the economic and technical background of the
dissertation, I came to the conclusion that the USA and Europe only have a comprehensive
space industry that affects all areas and ensures social, military, economic and technological
superiority for them. We can also state that the superiority established in the performance of
space activities is based on not economic but on tactical grounds, foresight and future vision. A

sophisticated space capability is an advantage for every country, consequently, if the
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achievement of the most sophisticated space technology was based on economic foundations,
dictatorial countries such as China and Russia would have already set up the money - even at
the cost of social damage - that is necessary for the space activities to establish superiority. The
contrary of the underlying assumption is true, developed society creates the conditions for space
exploration. Apart from the USA and the countries of Western Europe, all other countries follow
the well-trodden path, follow the events of outer space from a decent distance and develop their
space vehicles according to their current strength. China and Russia do not choose a different
field of research, but want to close up with the USA or Europe, which continuously carry out
pioneering tasks. It is open to China and Russia, or any other country, to carry out pioneering
tasks of their own, for example to reach the center of the Earth.

During the analysis of the legal regulations, I found that the national internal regulations
of each country concerning outer space differ and are very incomplete. The UN General
Assembly continuously passes resolutions that serve as recommendations in the development
of the national legislation of the member states as well as shows direction for the incorporation
of international regulations into domestic space policy. Thanks to the small number of
spacefaring countries, there is still time to create a legislative environment, but apparently
neither China nor Russia takes an active leading role in the educational and information-sharing
forums organized by the UN. The most complete answer to comprehensive problems affecting
all countries of the world comes from developed countries. China is the only member of the
G20 - Developing Nations and G33 - Forum for developing countries analyzed in subsection
3.4 New federal systems among the main spacefaring countries, which justifies the image that
it does not yet belong to the developed countries. China is not particularly suitable for a
leadership role. The initiatives, related to the space industry analyzed in chapter 4. Dangers and
threats created during space activities, take place with the participation of the USA and Western
Europe (and not Europe) in a world-wide way.

In my dissertation, I came to the conclusion that, in addition to the USA, Europe has the
organizational reserve that the world needs and I did not find such a significant reserve
presented by Russia and China. India's rise and successful space program make it well
positioned to challenge and even overtake China or Russia.

In summary, we can draw the conclusion that the USA and Western Europe have the
vision to move space exploration forward. The space faring countries economically developed,
politically democratic can significantly support this exploration. If the leading powers do not
understand this and prefer regionalization and blocs then regardless of the level of development

the common language well known by all states and understood and spoken by everyone will
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come ahead: warfare. In the future, no matter how we want to examine the development of

space research in individual countries, we must be mindful of the fact that we are dealing with

an increasingly sophisticated field looking from Earth. Our investigation cannot be limited

solely to the results of current space activities. In order to establish the degree of independence,

we must also examine the pillars, sources and direction of development of the space research

of the given country.

7. New scientific results

1))

2)

3)

4)

I proved that the USA has a comprehensive space capability that no other state has
yet achieved. It has maintained this supremacy since the beginning of the space age,
the 1950s, and there is no sign of any other state catching up in the following
decades. I confirmed that in the field of space activities all countries strive to
partially or fully achieve the space research goals set by the USA, and the USA can

help them in this as well.

I proved that the great powers try to utilize the results of space activities for their
own political and economic purposes during which new geopolitical conflicts
appear. I also confirmed that in the field of space activities, in addition to the USA
and Russia, Europe and China have emerged as key players, and more and more

states want to play a significant role in space activities.

I proved that the new geopolitical conflicts, arising as a result of space activities in
the 21st century, will not become more threatening than they were in the 20th
century. I also proved that more states achieve the necessary capability to carry out
space activities. Thanks to this, space activities become the scene of a more
sophisticated and significant number of geopolitical conflicts. I have proved that
during the performance of space activities the alliance systems are modified and
their borders are more clearly visible which is shown by the side-choice of the
emerging countries, showing up in the closer alliance between the USA and Europe

or Russia and China, too.

I proved that China and Russia are not autonomous actors on space activities and
that the guide line is still the alliance of the USA and Europe. I have established that

Russia cannot compete with Western countries either economically or
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technologically when performing space activities. At the same time, I confirmed that
China depends on the economic and technical support of Western countries and
regions for its space activities, and that it needs Russia's help in developing its space

technology capabilities.

8. Recommendation

Nowadays, the importance of outer space is outstanding in all fields of science. The results
achieved have a direct impact on the Earth and are directly applied in the economic,
technological and social fields.

I recommend my dissertation primarily to scientific professionals committed to activities
in outer space. Due to the rapid spread of space activities, it also provides authentic, objective
and current information for economic, military and political decision-makers. It is hoped, as
myself I used the results of many scientific fields, that the researchers, experts and other
interested parties who follow me will benefit from my dissertation. The dissertation can be used
not only in geopolitics, but also in international relations, international studies, economics or
law courses as well as acquiring basic knowledge in the technical and social sciences. My
dissertation can be useful in the research areas of the University of Public Service's Doctoral
School of Military Science as well as in the training of doctoral students.

The chapters of my dissertation provide appropriate help to those researchers working in
the interdisciplinary field who examine social and economic tasks in relation to each other,
comprehensively and extensively in several countries. I also specifically recommend my
dissertation to those leaders who responsibly make the decisions that establish the country's
long-term development direction. Accordingly I recommend an immediate comprehensive
examination of all areas of society from the point of view of space activities. The topic has
particular importance and in Hungary, or at any university in the world, more and more training
courses are constantly being launched to teach space activities. My dissertation in the field of
outer space helps students participating in basic and master's programs to acquire a
comprehensive knowledge. In Hungary, the ministry(s) supervising space research can also
supplement their professional activities with useful knowledge and connect many elements of

my dissertation with their goals that are already underway or planned in the future.

9. Possible applications of the research results
Although many experts in space activities live in Hungary and therefore the problems of

the new field of science are being processed continuously, there is currently no analysis
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available based on a broad system of criteria in a structure and discussed in similar depth to my
dissertation. During my doctoral training, I partially published the early results of my research
or presented them at various conferences, which materials I constantly updated along with other
materials prepared for educational purposes. They are useful aid to specialists and other
university instructors in their own fields. Thereby shaping the long-term alliances I helped
political and other leaders to examine further my analyzes during their decision-making in order
to evaluate the progress among the countries ahead of them and the pioneering countries. No
country can be sure that the country ahead of it has a better ability to interpret the activities of
pioneer countries than it has itself. In my dissertation, during the analysis of specific space
activities, any state can assess whether, in the long term, it relies on the observations - tools and
methods — of a country ahead interpreting the actions of the pioneering country correctly.
Perhaps one could chooses its own approach to learning about outer space and to incorporating
its results into society.

The research topic encompasses a large area and requires a much more comprehensive
scientific and social collaboration in a given country in order to take a secure position in the
occurence of new geopolitical conflicts. The material of the dissertation can be well used
incorporating some elements of the methodology I have outlined into the decision-making
mechanism. To the future, to analyze the connections more broadly and to determine the
direction in which research or economic activity needs. During my dissertation, I used many
tables and figures to prove the results which can be used for further analysis and to deepen their
knowledge.

My dissertation can certainly be useful material for those who have dealt with space
activities before or for those who have not yet found the connection point between their own
field and some activity in outer space. I consider it that anyone who takes my dissertation into
their hands will most likely find the guiding thread with which I managed to contribute in a
different approach to their field. During the preparation of my dissertation a number of
directions revealed what research areas I should investigate in the future. It is definitely worth
investigating the impact on society and politics in each country. Military and economic use of

space vehicles offers excellent new opportunities as a deeper research activity, as well.
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