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Abstract
The next decade will see the advent of a new paradigm in the exploration 
and use of outer space. Change is occurring simultaneously in the economic, 
technological, military-strategic, and environmental spheres, giving rise 
to many unprecedented issues. This paper discusses the role of space 
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activities in the world economy and global security amid current sweeping 
geopolitical changes. A comprehensive analysis of space activities in 
the 2020s shows that their complexity opens up both opportunities and 
threats. The situation requires a revision of existing and conclusion of new 
international treaties on the exploration and use of space and development 
of measures to prevent its militarization. Unless urgent international legal 
issues are resolved, a space conflict will remain quite likely.

Keywords: space activity, space economy, technology, security, innovation-
digital breakthrough, competition. 

MAIN DIRECTIONS IN SPACE PROGRAMS AROUND THE WORLD
Ninety countries were active in outer space in 2022-2023 (compared 
to 50 in the second half of the 2000s), of which 16 have independent 
access to space; 23 implement national space launch projects, including 
with the use of other countries’ cosmodromes; 28 have ground-based 
spaceports (which perform 99 percent of all space launches (Roberts, 
2023)); and another 11 are building them (OECD, 2023). Almost 70 space 
agencies have been created (Steer, 2020; CERL, 2020; World Population 
Review, 2024), about half of them in the past 20 years, and the number of 
commercial space companies is increasing. As the capabilities of space-
based systems improve, military and civilian (including commercial) 
demand for them is rising across the world. This process has been spurred 
partly by the declining cost of space payload delivery by U.S. companies.

As of June 2024, 10,019 satellites were in orbit (Tajikistan CA 
Agency, 2024), two-thirds of which belong to SpaceX; 90 percent are 
deployed in low Earth orbits; 8 percent in geostationary orbit, and 2 
percent in medium and elliptical orbits (UCS Satellite Database, 2023). 
Multi-orbit services, providing links to satellites on different orbits, are 
being developed.

Independent access to space is important for national security. 
It requires rockets, spaceports, and data from C4ISR (Command, 
Control, Communications, Computers, Intelligence, Surveillance, 
and Reconnaissance) and PNT (Positioning, Navigation, and Timing) 
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systems. One’s own satellite navigation system (e.g., the U.S.’s GPS, 
Russia’s GLONASS, China’s BeiDou, the EU’s Galileo) is also ideal.

Military and civilian (especially commercial) systems are becoming 
increasingly codependent, as illustrated by the U.S.’s “2024 DOD 
Commercial Space Integration Strategy,” leading to active ‘strategic 
competition’ (Sushentsov, 2020). 

United States. The most prominent civilian projects are the 
multilateral Artemis lunar program, NASA’s plan for a nuclear reactor 
on the Moon by 2030 (Tonkin, 2022), and Boeing’s development of the 
X-37B spaceplane which, hopefully, will be successfully implemented 
despite reported finance problems. And, of course, we should mention the 
expansion of commercial space activities by U.S. SpaceX, Blue Origin, etc.

China. Key accomplishments include the landing of a spacecraft and 
lunar rover on the far side of the Moon (2019); the Tiangong permanently-
crewed modular space station; and the first satellite using quantum 
communication. Chinese launches have sped up, from 19 launches using 
the Changzheng rocket in 2015 to 55 launches using Changzheng and 
commercial rockets in 2021 (Jones, 2022a). Work is underway to build 
China’s own spaceplane, and to set up solar power stations in low Earth 
(2028) and geostationary (2030) orbits (Jones, 2022b). 

Russia. The following projects are currently planned or underway:
• A national space station by 2033.
• Multi-satellite systems such as Skif (12 satellites) and Marathon 

IoT (264) (TAdviser, 2024; TASS, 2022). Another one is planned 
in the largely-unoccupied very low Earth orbit of about 200 km 
(Vestnik GLONASS, 2023), thanks to the Ekipo corporation’s 
invention of atmosphere-fueled satellite engines.

• Small surveillance satellites (Aviation Explorer, 2022).
• Spaceplanes for the delivery of payloads into orbit. 
• Reusable launch vehicles.
• The Zeus nuclear-powered interorbital space tug.1

1 A space tug is a type of spacecraft used to transfer spaceborne cargo from one orbit to another 
orbit with different energy characteristics. An example would be moving a spacecraft from a low 
Earth orbit (LEO) to a higher-energy orbit like a geostationary transfer orbit, a lunar transfer, or 
an escape trajectory.
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• Lunar exploration. Alongside other countries, including China, 
Russia will participate in the International Lunar Research 
Station, scheduled for 2026-2035. It is planning a nuclear power 
plant for this project which is expected to be active in 2033-2035 
(RIA Novosti, 2024). 

The EU. The European Space Agency (ESA) has launched two 
projects (Genesis and LEO-PNT) within the FutureNav program to 
increase the stability and accuracy of navigation based on satellites in 
low Earth orbits (Parsonson, 2024).

Japan and its Aerospace Exploration Agency (JAXA) have also 
made significant progress in space exploration. Japan’s Basic Plan 
on Space Policy envisages four targets of Japan’s space activities: 
ensuring space security; contributing to disaster management, national 
resilience, and solving global issues; creating new knowledge through 
space science and exploration; and contributing to economic growth 
and innovative improvement. In 2024, Japan created the Space Strategic 
Fund of $6.7 billion for the next ten years (Japan, 2024).

India. The Indian Space Research Organization landed the 
Chandrayaan-3 craft near the Moon’s South Pole on 22 August 2023 
(Jones, 2024), and is planning an orbital station by 2035 and a crewed 
Moon mission in 2040. India has its own launch systems, spaceport, 
and satellites.

KEY TRENDS 
The scale of space activities has increased dramatically for the first two 
decades of the 21st century. Due to the decreased cost of delivering 
payloads into near-Earth orbits (by about 95 percent for uncrewed 
missions and 75 percent for crewed ones) (Pankova and Gusarova, 
2020a) and the development of new ambitious orbital and lunar 
projects, there are now 16 countries with independent access to space 
and 90 involved in space activities (up from 10 in 1970 and 50 in 2008 
(The Space Economy in Figures, 2019)). 

Satellites are now widely used in communication (including the 
Internet), navigation, control and management, surveillance, and other 
civilian and military sectors.
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Private companies are increasingly involved, especially in the U.S.: 
SpaceX, as well as Blue Origin, Virgin Galactic, Rocket Lab, Astra 
Space, Astrobotic Technology, and others. So, space activities are 
being rapidly commercialized, facilitating the transition from 
mainly government-sponsored missions to “a self-sustaining system” 
(Komerath and Nair-Reichert, 2008).

Satellites’ mass production is becoming increasingly efficient and 
scalable, and their in-orbit modification is becoming increasingly easy. 
The efficiency of satellite networks is increasing, and the number of 
users is expanding.

According to our estimates, economic activity in space is growing 
faster than the global economy in general, having reached about 0.5 
percent of it in 2021.

Space-based assets are playing a growing role in military operations, 
and the deployment of weapons into space—especially by the U.S. 
and NATO2—is a growing possibility. All major space powers have 
tested anti-satellite weapons and, at least partly for that purpose, are 
developing directed-energy, microwave, and electromagnetic-pulse 
technology, as well as countermeasures. Aerial warning systems are 
also being upgraded.

Accordingly, military cooperation in space is also being developed, 
especially by the U.S. with the rest of the Five Eyes (Australia, Canada, 
New Zealand, and the UK). The U.S. concluded Enhanced Space 
Cooperation Memoranda of Understanding with the UK in April 2022 
(Erwin, 2022) and Canada in March 2023 (New Space Economy, 2024).

The decreasing cost of payload delivery has spurred the 
development of ambitious space projects, primarily lunar ones, as well 
as orbital and lunar stations.

The abovementioned trends are expanding, and are marked by 
a noticeably growing interconnection between economic issues and 
security problems.

2 This is evidenced, in addition to the development by the U.S. of directed-energy (laser, beam) 
and electromagnetic-pulse weapons, by its refusal to sign the UN resolution on the Prevention of  
Arms Race in Outer Space. Instead, the U.S. proposes to prevent the deployment of nuclear arms 
in outer space only.
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SPACE ECONOMICS 
The military issues of outer space are increasingly intertwined 
with economic ones. The space economy has been on the rise since 
around 2000, driven by government space programs, the entry of 
private businesses into value chains, the digital transformation, and 
technological advances (The Space Economy in Figures, 2019).

As of 2023, estimates of the space economy’s size ranged from $570 
billion (Space Foundation, 2024) to $630 billion (McKinsey, 2024). It 
has been projected to reach $1.8 trillion by 2035 (McKinsey, 2024), and 
$2.7 trillion (Bank of America) or $3 trillion (Goldman Sachs) by 2040. 
Annual growth is projected at 6.84 percent for 2022-2026 (SpaceNews, 
2022), and at 4.3 (UBS), 6 (U.S. Chamber of Commerce), 9 (Bank of 
America), or 9.5 percent (Goldman Sachs) for 2022-2026. 

The space sector is shifting from government predominance to 
a mixed public-commercial “self-sustaining system” (Komerath and 
Nair-Reichert, 2008), in which cooperation between businesses, the 
state, and academia is increasingly important (Red Kite Management 
Consulting, 2021). Experts predict that private sector innovations will 
be the primary source of competitive advantage (Cahan and Sadat, 
2021). But the state will continue to play a major role, primarily as a 
regulator and a stable contractor, providing organizational, financial, 
and legislative support (Markets and Markets, 2023).

Government funding for space programs (Table 1) is increasing: 
$52 billion worldwide in 2008; $75 billion in 2017 (The Space Economy 
in Figures, 2019), $92 billion in 2020 (a record, despite COVID-19), 
$103 billion in 2022 (Broadcast Pro., 2022), and $117 billion in 2023 
(a 15% increase from 2022) (Euroconsult, 2023).

The U.S.’s share of spending fell from 75 percent in 2000 to 62 
percent in 2023, while Asian countries’ share nearly doubled in 
the same period. But the U.S. still accounts for 68 percent of all 
satellites in orbit (of which more than 91 percent are commercial) 
(UCS Satellite Database, 2023), and (for now) retains the lead over 
China in lunar exploration. Americans account for 63 percent 
of all employees engaged in space activities in the U.S., Russia, 
the ESA, and Japan. Washington will try to make every effort to 
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maintain its leadership, including, most likely, through sanctions. 
(Euroconsult, 2023).

Table 1. 
Governmental space budgets, 2023

billion USD % of global total % of US

U.S. 73.20 62.0

China 14.15 12.0 19.3

ESA 8.50 7.3 11.6

Japan 4.65 4.0 6.4

France 3.47 2.8 4.7

Russia 3.41 2.9 4.7

India 1.69 1.4 2.3

At the end of the last century, funding, infrastructure, and 
general technological development were the necessary conditions 
for successful space exploration. However, in the 2020s, innovative 
digital technologies are a necessary but no longer sufficient condition. 
Rapid development requires alliances between states and between 
the manufacturers and users of space technology. China has already 
signed over a hundred cooperative space exploration agreements with 
more than three dozen countries and four international organizations 
(Defense Intelligence Agency, 2019). The U.S. is also pursuing partners 
not only for Artemis, but also for the abovementioned military-space 
alliances (Moltz, 2019). Cislunar space (between Earth and the Moon) 
has come under particular focus.

SECURITY 
Space’s military use is not new, but it is becoming more intense (Wehtje, 
2023).

Many leading spacefaring nations have set up military branches 
dedicated to outer space. That of the U.S. has already arguably become 
critical to its national security (Cahan and Sadat, 2021).

NATO has also paid growing attention to space. Its overarching 
Space Policy (NATO, 2019)—published in 2019 and updated in 2024—
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views outer space as an “operational domain, which will help to ensure 
a coherent approach to the integration of space into NATO’s overall 
deterrence and defense posture” (NATO, 2019). NATO intends to serve 
as a “forum for military-political consultations and information sharing 
on relevant deterrence and defense-related space developments” (NATO, 
2019). The U.S. and NATO are seeking to strengthen allied relations in the 
interests of the U.S. and eventually create a U.S.-centric system in space.

And funding continues to grow worldwide for the military in outer 
space. In 2023, military spending ($59 billion) for the first time became 
the majority of government space spending ($117b) (Euroconsult, 
2023). The U.S. accounted for the overwhelming majority of this 
($38.9b), followed by China ($8.8b), Russia ($2.6b), France ($1.3b), 
and Japan, the UK, the EU, and Germany with over $500 million each. 
The market research company S&S Insider projects global military 
space activities to exceed $91 billion by 2030 (Fig. 1).

Fig. 1. 

Projected militarization of outer space in 2023-2030, billion USD 
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(Support, Defense), By Solution (Ground-based Equipment, Space-based Equipment, Logistics 
& Services), By Regions & Global Forecast 2024-2032”. August 2023. Available at: https://www.
snsinsider.com/reports/space-militarization-market-3633
Note: CAGR = compound annual growth rate.
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In 2024, the U.S. allocated $30 billion to the Space Force, $3.7 
billion more than in 2023. Almost 80 percent of this is for R&D and 
procurement, the remaining 20 percent for personnel and operations.

Space’s militarization is driven by geopolitics, national security, 
technological advances, and military modernization (Markets and 
Markets, 2023). The military use of C4ISR and PNT systems has 
become especially obvious in the Ukraine conflict. 

Digital innovations are crucial in the competition between the leading 
space powers. These innovations include both emerging technologies 
(AI, machine learning, quantum technologies, etc.) and advances on 
traditional ones (improved sensors, directed-energy systems, electronic 
countermeasures, etc.) (Pankova and Gusarova, 2022c).

The militarization of space is harmful for sustainability, as it 
increases the amount of space debris (through the tests of rockets and 
anti-satellite weapons). Space Situational Awareness is thus increasingly 
important, with the main role played by advanced sensors on satellites, 
ground-based telescopes, or special space observation platforms.

*  *  *
The complexity of space activities in the 2020s opens up both 
opportunities and threats (see Table 2).

Table 2. 
SWOT analysis of the international space sector in the 2020s

Strengths
• Unique and special geostrategic location, 

including the scope of use
• High value-added of dual/triple-purpose 

technologies
• Transition from mainly government-

financed missions to a self-sustaining 
system (Komerath and Nair-Reichert, 
2008) featuring greater involvement of the 
private sector and its cooperation with the 
government

• Decisive role in communications, 
navigation, control, intelligence, etc. (C4ISR 
and PNT)

• Scientific significance

Weaknesses
• Vulnerability of space-based assets and 

systems
• Shortage of free frequencies in the 

electromagnetic spectrum
• Lack of broad international cooperation in 

space
• The U.S.’s focus on U.S.-centric system in 

space
• Lack of legal instruments protecting against 

the deployment of non-nuclear strike 
weapons in space and the development 
of anti-satellite systems (Pankova and 
Gusarova, 2022a).

• Commercial regulations need refining
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Strengths
• Effect on cyberspace and information 

security

Weaknesses
• Intensifying competition amid a growing 

dependence on digital and other cutting-
edge technologies

• Shortcomings in training a new generation 
of space industry specialists 

Opportunities (based on the cumulative 
effect from space activities and the results of 
international cooperation in space)

• Cost of launching payloads into orbit is 
decreasing, while the number of countries 
with independent access to space is 
growing

• Exploration of new areas near the Moon 
and between it and Earth

• Reusable carrier rockets; spaceplanes; 
interorbital tugs; smart satellites; systems 
of linked maneuverable satellites

• Launch-on-demand capabilities can be 
enhanced

• Improved efficiency in information 
communications and cyber security

• Increasing autonomy of space-based 
systems, and ground-based control 
systems, a revolution in orbital navigation 
including self-correction, threat-detection, 
and on-board diagnostics

• Neural computers can be “widely used” for 
“detecting abnormal situations, analyzing 
external data and interference,” and 
monitoring space robots (Yeremkin and 
Romanchuk, 2015).

• Hybrid military-commercial networks 
( information, communication, and 
intelligence) within a multilayer space 
architecture

• Possible use of outer space for deterrence 
and defense, as a driver of strategic stability

Threats
• Possible weaponization of outer space, 

including the creation of endo-atmospheric 
interceptors

• Spread of anti-satellite weapons
• Military use of spaceplanes
• Attempts to legitimize the use of force in 

space, primarily by the U.S. and NATO
• Congestion of near-Earth orbits, including 

with space debris and the growing number 
of active satellites

• Vulnerability of space-based systems to 
cyberattacks

• Possible inspection of military satellites 
• Creation of space-based electronic 

countermeasure equipment (Sherbakov, 
2022)

• Possible shift from strategic competition to 
confrontation 

Both the opportunities and dangers arising from growing space 
activities require collective efforts to improve existing, and draft new, 
international treaties on the exploration and use of space, and develop 
measures to prevent its militarization. Unless urgent international legal 
issues are resolved, a space conflict will remain quite likely.

The accelerating polycentricity of global astronautics necessitates 
constant development of a strategic vision of future international 
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space activities—for example, within the framework of the World 
Space Foresight Initiative (ICFI) (Pankova, 2019) to be based on the 
development of national space foresight initiatives.
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