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bstract: This paper examines the role of space technologies and

research in enhancing the concept of total defence of the Re-
public of Serbia, starting from contemporary changes in the character of
armed conflicts and the growing importance of the space battlefield. The
initial assumption is that effective total defence can no longer be based
solely on traditional land, air and maritime capabilities, but requires the
integration of the space domain as a key source of informational and
technological advantage. Through a theoretical analysis of the concepts
of the space battlefield, astropolitics and space power, the paper con-
siders the geographical and astrostrategic position of the Republic of
Serbia, as well as its actual capabilities in relation to orbital systems and
ground-based infrastructure. Particular attention is devoted to identify-
ing existing scientific and technological potentials, institutional capac-
ities and the possibilities for their integration into the defence system.
The paper indicates that Serbia, although it does not possess launch ca-
pabilities, has significant potential in the development of microsatellites,
ground stations and the application of dual-use space data. The applied
research methods enable a systematic assessment of the potential of
space technologies, their adaptation to the conditions of the Republic of
Serbia and the formulation of application-oriented recommendations for
improving security and scientific and technological development. The
paper concludes that the systematic development of space technologies
and their institutional integration can significantly contribute to strength-
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ening the resilience and functionality of the concept of total defence of
the Republic of Serbia.

Keywords: total defence, space technologies, space battlefield, as-
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Introduction

Total defence represents a system in which the whole of society — the
armed forces, institutions, the economy and citizens — is integrated in
order to prepare for and respond to threats to national security in both peace
and war. It entails the mobilisation of all resources and the coordination of the
civilian and military sectors. In Sweden and Finland, total defence is under-
stood as the joint effort of all sectors of society to respond to an armed attack
and ensure the resilience of the state (Swedish Civil Contingencies Agen-
cy, 2018; Government of Finland, 2017). Singapore has developed a mod-
el comprising six domains of defence — military, civil, economic, social, digital
and psychological (MINDEF Singapore, 2020). Russia applies the concept of
territorial and nationwide defence, the United States the “Whole-of-Govern-
ment” approach, while China implements the policy of “Civil-Military Fusion”,
which links the military and civilian sectors (State Council of China, 2019).

The Strategic Concept of Defence of the Republic of Serbia defines the commit-
ment to engaging the defence system in the protection of national defence interests
through the model of total defence, which implies the comprehensive use of the coun-
try’s own forces and capacities in order to respond to security challenges, risks and
threats (Ministry of Defence of the Republic of Serbia, 2020). In Serbia, total defence
is defined as an “organised and synchronised effort of the whole society aimed at
defending the state”, encompassing military, civil, economic, informational and psy-
chological aspects (Vuji€i¢, 2011). The essence of the concept of total defence lies
in ensuring, through the principle of resource integration, the interaction of various
actors in the field of security and defence: state authorities, the public sector and
non-governmental organisations, private-sector enterprises and local communities
(Milkovski and Bozi¢, 2023).

The Republic of Serbia belongs to the category of small states, with limited natural,
social and technological resources for conducting war. According to Milkovski and
Bozi¢ (2023, pp. 12—14), addressing this problem requires an innovative approach,
since conventional deterrence demands substantial financial resources. Experiences
from contemporary wars have shown that the physical battlespace, as a factor of
armed struggle, has been partially devalued, thereby calling into question the tra-
ditional, unconventional strategy of deterrence through resistance to the adversary
within one’s own territory (Luki¢, 2024). According to Gigovi¢ (2014), information in
contemporary armed conflicts is of the greatest importance in relation to other, tradi-
tional factors of armed struggle. In this respect, space technologies are also becoming
an important element in the conceptualisation of modern total defence — from satellite
surveillance and communications to crisis management and protection against cyber
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threats. The rapidly developing domain of military space operations has become an
increasingly important component of national security and defence strategies not only
of major powers, but also of smaller countries, with space and information technolo-
gies playing a key role (Caso, 2024).

The Republic of Serbia is still not actively involved in the development of satellite
and space programmes, but it possesses institutions and potential for their develop-
ment. This paper analyses Serbia’s position within the space battlefield and the possi-
bilities for consolidating existing scientific and technological capacities, as well as for
developing space technologies as an important element in improving the Concept of
Total Defence of the Republic of Serbia. The methods applied include analysis and
synthesis, the comparative and historical methods, as well as a systems approach.
The research is based on a qualitative analysis of secondary sources and theoretical
modelling of possible institutional solutions in the field of space technologies in sup-
port of the total defence of the Republic of Serbia.

The Position of the Republic of Serbia in
Relation to the Space Battlefield

In the broadest sense, a battlefield represents the space in which an armed con-
flict has been conducted, is being conducted or is being prepared for — on land, at
sea, in the air or in outer space — and encompasses the local, regional and global
aspects of warfare (Gigovi¢, 2024, p. 25). Throughout history, the understanding of the
concept of the battlefield, from a two-dimensional to a multidimensional approach, has
been influenced by the technological and environmental aspects of conducting war.
According to Carl von Clausewitz, the battlefield is the place where all the powers of
war converge, where the army, equipment and strategy meet, and where the fate of
war is decided (Clausewitz, 1832/1976). Gigovi¢ (2014, p. 25) defines battlefields as
the highest strategic category of space in which the human and material resources
of the belligerent parties are engaged. Depending on the operational environment,
a battlefield may be land, maritime, air or cosmic, but it is always characterised by a
heterogeneous structure with mutually dependent and interconnected elements. The
land battlefield, in addition to land itself, includes the coastal area and the airspace
above them; the maritime battlefield includes water areas, islands, straits, the coastal
belt and the airspace above the sea; while the air battlefield, in addition to the atmos-
phere, also includes parts of land containing radar systems, air-defence positions and
airfields (Gigovi¢, 2014, p. 27).

Unlike the precisely defined concepts of the land, maritime and air battlefields,
the space battlefield represents a new dimension that has emerged as a result of the
development of space technologies. The development of satellite systems, anti-sat-
ellite weapons (ASAT) and cyber capabilities has introduced outer space as a new
dimension of contemporary warfare. Everett C. Dolman views space as a strategic en-
vironment of exceptional military importance, enabling surveillance, communications,
navigation and other capabilities necessary for achieving military advantage (Dolman,
2005, p. 50). Although Collins (1998, p. 137) emphasises that the space battlefield is
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characterised by the absence of classical physical and atmospheric limitations, con-
temporary literature points to a significant evolution of this concept. In more recent
strategic approaches, space is increasingly viewed as an operational and warfighting
domain within multi-domain warfare, with emphasis placed on its role in military op-
erations, security strategies and interstate competition (Lambakis, 2022). Lambakis
(2022) particularly stresses that, within U.S. defence and political circles, the reality
has been accepted that space has become a warfighting domain, taking into account
the development of offensive and defensive capabilities by other major powers and
the growing need to maintain strategic advantage in space.

The most significant strategic points of the space battlefield include the equator,
parts of land and water areas gravitating towards it, Low Earth Orbit (LEO), Medium
Earth Orbit (MEO) and Geostationary Earth Orbit (GEQO), as well as the Moon with
its orbit and the Lagrange Points (L1-L5) (Collins, 1998). Taking these aspects into
consideration, the space battlefield may be defined as the highest strategic category
encompassing the space of our planet and the nearest parts of outer space. The
space battlefield encompasses areas on Earth suitable for the basing of launch sites,
control and communications segments, satellite orbits, the Moon, cislunar space and
the Lagrange points of gravitational equilibrium. In the broadest context, geopolitics
and geostrategy are transformed into the new terms astropolitics and astrostrategy in
order to emphasise that outer space is no longer merely a scientific field, but a key
battlefield for global hegemony (Dolman, 2005).

As noted above, contemporary conflicts have a multidimensional character, which
blurs the clear boundaries between different operational environments. This fact re-
quires an integrated approach when addressing the national security of a state in the
broadest context. Understanding the space battlefield and its influence on contempo-
rary armed conflict is becoming crucial even for states such as Serbia, which need
to assess their “astrostrategic” position. Understanding the influence of a country’s
position within the space battlefield is not possible without a clear understanding of
the terms astropolitics, astrostrategy and space power. Dolman defines astropolitics
through the application of traditional geopolitics to the domain of outer space, focus-
ing on the study of the influence of key astrographic locations on military and political
power (Dolman, 2005, pp. 1-2). By contrast, astrostrategy deals with the development
of military and political strategies for controlling key points within the space battle-
field. Oberg defines space power as a combination of technological, demographic,
economic, industrial, military and other factors that enable a state to exert political
influence on other actors and achieve national objectives through activities in space
(Oberg, 1999, p. 10). In this context, the position of the Republic of Serbia will be an-
alysed in relation to the terrestrial and orbital components of the space battlefield, as
well as its technical and research potentials.

The geopolitical position of a state or region represents a complex and variable
segment of its overall geographical position. It encompasses interconnected natural,
economic and politico-geographical factors, through which natural resources, demo-
graphic processes and current cultural and political circumstances are examined as
factors influencing the spatial development and international significance of a given
territory (Gigovi¢ and Sekulovi¢, 2009). In the contemporary era, the position of a
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state may also be viewed through the prism of the space battlefield, that is, through
its role and capacities in the military and security use of outer space. This concept en-
compasses the areas of space security and space warfare, which determine a state’s
ability to project power, or space power, and achieve advantage in space.

According to the U.S. Space Force Doctrine (2020), a state’s position within the
space battlefield depends on several factors:

1. technological capacity — the development and launch of satellites, rockets and

other space systems;

2. military doctrine — the existence of a strategy for the defence and offensive

use of space;

3. international cooperation — participation in organisations such as the NATO

Space Centre and compliance with the Outer Space Treaty;

4. control and protection of satellite infrastructure — especially GPS, telecommu-

nications and navigation;

5. presence in LEO and GEO orbits — as an indicator of the level of development

and control of the aforementioned space segment.

The aforementioned factors affect not only national security in the broadest con-
text, but also the potential of the Republic of Serbia to position itself within the field of
space security at the local, regional and global levels. General geographical factors,
such as latitude and relief, determine a state’s possibilities for developing ground-
based space infrastructure, including locations for satellite tracking or control. The
geographical and latitudinal position of the Republic of Serbia, between 46°11" and
41°51’ north latitude and without access to the sea, makes it unsuitable for the devel-
opment of launch infrastructure. Its geographical position, high population density and
lack of oceanic safety zones constitute key limitations to the development of launch
infrastructure.

Table 1. Serbia’s Position in Relation to Major Global Launch Sites

. . Distance from
Launch site Country Latitude Serbia

Kourou (Guiana) France (ESA) 5°N 8,300 km
Baikonur Kazakhstan (Russia) 46° N 3,300 km
Plesetsk Russia 62° N 3,000 km
Cape Canaveral USA 28° N 8,500 km
Vostochny Russia 51°N 7,000 km
Jiuquan, Xichang, Wen- ; 00 .

chang China 19-40° N 7,500-9,000 km
Satish Dhawan India 13° N 6,800 km

Note: The distances were calculated by the author using the measuring tool in Google Earth Pro.

From a geographical perspective, the Republic of Serbia is relatively close to Eu-
ropean and Russian launch centres, which facilitates logistics, cooperation and the
development of the ground segment (Table 1). Although it is not suitable for direct
launches or for the development of launch infrastructure, its geographical and latitu-
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dinal position enables it to become a regional centre for the reception and processing
of satellite data, as well as for the monitoring of orbital trajectories over Europe and
the Mediterranean. In the light of the astropolitical competition among major powers,
this may also partially influence the position of the Republic of Serbia. Serbia does not
have the prerequisites for its own launch site, but it does possess a geographically
and latitudinally favourable position for the development of infrastructure for communi-
cation, tracking and support of space missions, which gives it the potential to become
involved in European and regional space initiatives. The position of the Republic of
Serbia in relation to major global launch sites may be considered not only from the ge-
ographical aspect, but also through other dimensions. For a state, possessing its own
launch infrastructure has strategic, technological, economic and security dimensions.

According to Robinson (2020, p. 360), an increasing number of states are develop-
ing space capabilities in order to strengthen security and autonomy in the use of outer
space, with particular attention being paid to the protection of space systems and the
development of national space security policies. In this sense, possessing a launch
site provides a state with technological independence, as it enables the autonomous
launch of satellites without reliance on foreign infrastructure, which is crucial in condi-
tions of geopolitical, or astropolitical, crises. The establishment of launch capabilities
represents an important incentive for technological innovation and industrial develop-
ment. The Organisation for Economic Co-operation and Development (OECD, 2019)
indicates that such projects contribute to progress in the fields of aeronautics, rocket
engineering, telecommunications, electronics and materials science, while simultane-
ously increasing employment and economic activity. According to the United Nations
Office for Outer Space Affairs (UNOOSA, 2023), states possessing launch capabilities
acquire greater international influence and may become regional centres for space
cooperation, such as the United States, the Russian Federation, Kazakhstan, the
People’s Republic of China, India and France.

The decision as to which state will be used for launching depends both on interstate
agreements and on the type of projects being implemented. For example, countries
that carry out their projects with NASA or with one of the American companies such
as SpaceX will launch their satellites from the territory of the United States. Countries
implementing projects in cooperation with the European Space Agency (ESA) will use
France’s launch capabilities in French Guiana. The Russian Federation uses its own
services, as does the People’s Republic of China, since a large number of Western
countries avoid launching their satellites from these countries due to concerns about
industrial espionage. Kazakhstan is a country that maintains good cooperation with
both the Eastern and Western blocs and possesses its own launch capacity at Bai-
konur, while launches are increasingly being carried out from India as well, owing to
lower launch costs.

From an economic standpoint, launch sites may offer services to other states and
private companies, support the development of the NewSpace industry and contrib-
ute to space tourism (Space Foundation, 2024). However, the construction of such
infrastructure requires substantial investment and specific geographical conditions —
proximity to the equator, for more efficient launches into GEO orbit; access to the
ocean, due to rocket-stage drop zones; and low population density. For this reason,
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smaller states such as the Republic of Serbia usually focus on developing their own
satellites and ground stations, as well as on cooperation with existing global agencies
and strategic partners.

In addition to its geographical position in relation to the equator and major global
launch sites, Serbia’s position in relation to different types of satellite orbits is also
important for assessing its space potential. According to Blagojevi¢ (2014, p. 51),
satellite orbits are classified by altitude into low orbits, up to 2,000 km; medium orbits,
from 2,000 to 35,786 km; and high orbits, above 35,786 km. Geostationary Earth Orbit
(GEO), located at an altitude of 35,786 km above the equator, enables satellites to
remain in a fixed position above the same point on Earth, which is ideal for telecom-
munications and meteorological purposes. However, this orbit also has certain disad-
vantages — high launch costs, limited orbital space, collision risk and signal latency.

The position of the Republic of Serbia in relation to GEO and LEO orbits deter-
mines its potential for the development of space capabilities. Although Serbia current-
ly has no satellites of its own, its geographical position, technical infrastructure and
scientific potential provide opportunities for future involvement in international space
projects, which would represent a significant step towards strengthening the state’s
security and technological autonomy.

Since the Republic of Serbia is located north of the equator, between 46°11’" and
41°51 north latitude, satellites in Geostationary Earth Orbit (GEO) do not pass directly
over its territory. For Serbia, the most favourable signals from GEO satellites are those
positioned at a high angle to the southeast or southwest. GEO orbit is located at an
altitude of 35,786 km above the equator and enables a satellite to remain permanently
above the same point on the Earth’s surface, which is particularly useful for telecom-
munications, navigation and meteorological observation. However, its disadvantages
include high costs, orbital congestion and signal latency (Blagojevi¢, 2014, p. 53).

With regard to Low Earth Orbit (LEO) and Medium Earth Orbit (MEQO), Serbia does
not have a fixed position in the physical sense, since satellites at these altitudes do
not remain above the same area. Nevertheless, most LEO and MEO satellites have
orbital inclinations greater than 44°, which enables them to pass over the territory of
Serbia several times a day. LEO orbits, ranging from 160 to 2,000 km, with an orbital
period of approximately 90 minutes, are most commonly used by satellites for Earth
observation, climate analysis, urban planning, agriculture and environmental protec-
tion. MEO orbits, ranging from 2,000 to 20,000 km, primarily host satellite navigation
networks such as GPS, Galileo and GLONASS, which enable precise positioning and
time synchronisation.

The Republic of Serbia currently does not possess its own satellites in LEO or
MEO orbits, but it has access to data from European and commercial sources, primar-
ily through the Copernicus programme (EU in Serbia, 2018). These data are used in
the sectors of agriculture and environmental protection, particularly through institutes
such as BioSense and the eAgrar system. In addition, the Mihajlo Pupin Institute and
the School of Electrical Engineering in Belgrade have the potential to develop smaller
ground stations and participate in CubeSat projects, which would enable the direct
reception and analysis of data as part of the MOZAIK satellite project (Planjanin et
al., 2025).

/107



VOJUNO DELO, 2/2026

Although Serbia currently depends on foreign satellites and infrastructure, its ge-
ographical position enables regular overflights by a large number of LEO and MEO
satellites. There is realistic potential for the construction of ground tracking stations,
which would improve the capacities of the Republic of Serbia for military, security,
agricultural and scientific purposes. Geographically, Serbia is excellently positioned
to provide coverage of the Balkans and the south-eastern part of Europe. It is also
technically equipped with available locations characterised by low radio interference,
which is important for communication between the ground station and satellites. Its
developed ICT infrastructure and data centre, which enables storage, together with
the existence of two supercomputers, also allow the processing of incoming data.

The development of such capacities would, over time, enable the provision of
commercial services, such as leasing antenna-system time, satellite data downlink
services, processing of data related to remote sensing of the Earth, as well as the de-
velopment of Space Situational Awareness and Space Traffic Management activities.
The development of this infrastructure, as well as participation in international space
programmes such as ESA, Copernicus, Galileo, the International Lunar Research
Station (ILRS) and the Artemis Programme, could significantly strengthen the techno-
logical and security position of the Republic of Serbia.

From a geostrategic perspective, the Republic of Serbia is positioned in the central
part of the Balkan Peninsula, which enables it to become a regional centre for space
communications. Within the context of the Open Balkan initiative (Chamber of Com-
merce and Industry of Serbia — CCIS, 2021), the development of satellite capacities
and shared infrastructure with neighbouring countries would represent an important
step towards regional technological integration and the strengthening of space se-
curity across the entire region, primarily in the monitoring of natural hazards, natural
disasters and technological and industrial accidents.

Scientific and Technological Potentials of Space
Technologies within the Concept of Total Defence of
the Republic of Serbia

Space technologies play a key role in supporting the missions of modern armed
forces. Their application significantly increases military capabilities in the domains
of surveillance, communication, navigation, reconnaissance, precision guidance and
defence as a whole. The development of space technologies and research extends
beyond their importance for the missions of the Serbian Armed Forces alone and is
becoming increasingly significant in the context of improving the entire system of the
concept of total defence.

The Republic of Serbia, as a small country with limited regional potential, should
direct its technological development and research towards micro- and small satel-
lites, together with the construction of ground stations for communication, tracking
and data collection. The implementation of this initiative, primarily the construction of
a smaller ground station and the development of a small satellite, would require up to
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three years. The necessary preparatory activities would include the establishment of
a working body tasked with making the decision and preparing a strategic document
defining the objectives of the development of a space programme.

Certainly, the construction of a CubeSat and the implementation of such a project
do not require excessive financial investment or time resources. It is therefore esti-
mated that similar projects could be implemented within a period of one to two years,
provided that the necessary infrastructure and human resources are prepared. This
would include the construction of a clean room and assembly workshop, a qualifica-
tion and testing laboratory, the installation of a ground station and preparations for
launch.

For the implementation of a small constellation of CubeSats that could be used for
the purposes of remote sensing of the Earth, estimates suggest a period of up to five
years, with costs ranging between EUR 10 and 25 million for the complete financing of
the required infrastructure, model development, testing, launch costs and operational
management. These stations represent key infrastructure for connecting with national
or partner satellites, thereby enabling technological independence and integration into
international space programmes.

The selection of a location for a ground station on the territory of the Republic
of Serbia is conditioned by a number of technical and geographical criteria: horizon
visibility and minimal obstructions such as hills, trees or buildings; a clear line of sight
to satellites with a minimum elevation angle of 5-15° (Wang et al., 2022); according
to the U.S. Department of Commerce, National Telecommunications and Information
Administration (1999), minimal electromagnetic interference and the use of directional
antennas in order to reduce radio interference; an antenna system with motorised
tracking and adaptability across frequency bands (L, S, X, Ku and Ka bands) (Elfvelin,
2022); Software Defined Radio (SDR) technology and software for predicting satellite
passes (Techavijit & Sukchalerm, 2025); and favourable climatic conditions, with low-
er humidity and minimal precipitation (Efrem & Panagopoulos, 2020). Infrastructure
accessibility implies a stable power supply, internet connection and service availability
(Fuchs & Moll, 2015). Regulatory compliance — permits for radio-frequency bands
issued by the International Telecommunication Union (ITU) and the Regulatory Au-
thority for Electronic Communications and Postal Services (RATEL) — represents
a key condition for the functioning and development of space and satellite systems.

The Republic of Serbia already possesses a historically relevant location for the
development of ground stations — the Satellite Centre in Ivanjica, built in 1974. The
complex contained three antennas, two with a diameter of 32 m and one of 16 m, con-
structed in cooperation with Japanese experts and intended for communication with
geostationary satellites at an altitude of 36,000 km (Infoliga, 2018). The centre was
destroyed during the NATO aggression in 1999 and is no longer operational, but its
remaining infrastructure could serve as a basis for reconstruction and modernisation.

According to the previously listed criteria, Ivanjica fulfils numerous conditions for
the construction of a modern ground station. It is positioned in the mountainous area
of Golija and Javor, with minimal radio pollution and good horizon visibility; it is dis-
tant from larger urban areas, which reduces electromagnetic interference. The re-
vitalisation of the existing technical infrastructure would reduce the overall costs of
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constructing a new station. Nevertheless, certain limitations must also be taken into
account, primarily the obsolescence of the existing technology and the need for full
digitalisation, the unresolved legal status and ownership of the land and facilities, as
well as logistical difficulties related to access and transport of equipment due to the
mountainous terrain. These challenges could be overcome through the introduction of
automated operating systems.

Ivanjica has the potential to become a national centre for space communication,
suitable for LEO and MEO orbits, with the possibility of integration into European pro-
grammes such as Copernicus and the European Space Agency (ESA), particularly its
ground segment infrastructure. Its geographical position, low level of radio pollution
and existing infrastructure represent significant advantages for establishing a Serbi-
an ground station that would serve not only scientific and commercial purposes, but
would also be significant for the country’s security in both wartime and peacetime.

The Republic of Serbia still does not have a formal space agency. A similar situ-
ation exists in Hungary, where space-related issues are handled by two ministries:
the Ministry of Foreign Affairs and the Ministry of National Economy. The Republic of
Slovenia has an Office for Space Affairs within the Ministry of the Economy, while a
similar initiative exists in Croatia. Romania has its own space agency, while in Bulgar-
ia these matters are dealt with by the Space Research and Technology Institute at the
Bulgarian Academy of Sciences. Montenegro, Bosnia and Herzegovina, as well as
North Macedonia, do not have their own institutions dealing with space-related issues.

In Serbia, there are several institutions that may address issues related to the
study of outer space, the development of space technology and satellite systems.
Some of the most important institutions and organisations with a potential or active
role in this field are:

The Astronomical Observatory of Belgrade (AOB) — the oldest scientific institution
in Serbia, founded in 1887, engaged in astrophysics, astronomy and related
disciplines. It is important for education, the popularisation of science and the
development of scientific projects related to outer space.

The Mihajlo Pupin Institute in Belgrade (IMP) — one of the most important scientific
research institutes in the field of information and communication technologies.
It has the potential to develop software and electronic components for satellite
systems, as well as to process data from satellite sources. It has participated
in European research projects, including those within the framework of the
European Space Agency and the European Union.

The Institute of Physics Belgrade (IPB) — a national research institute with a large
number of experts in the fields of theoretical and experimental physics. Although
it is not primarily focused on outer space, it has capacities for participation in
astrophysical and cosmological research.

The School of Electrical Engineering, University of Belgrade (ETF) — a leading
higher education institution in the field of electrical engineering and computer
science. The faculty has capacities for the development of electronics,
telecommunications and computer systems, which are crucial for satellite
technologies. Certain research topics are related to space communications
and signal processing.
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The Faculty of Mechanical Engineering, University of Belgrade (MFB) — possesses
research potential for the design and analysis of mechanical systems for
satellites and other spacecraft.

The Ministry of Science, Technological Development and Innovation of the Republic
of Serbia (NITRA) — adopts strategies and policies for the development of high
technologies. It may be a key actor in initiating a national space programme or
in involving Serbia in international projects.

The Ministry of Defence / Military Technical Institute (VTI) — possesses knowledge
and infrastructure for the development of complex systems, including space-
based surveillance and communications.

The Ministry of Defence / Military Geographical Institute “General Stevan Boskovi¢”
— possesses knowledge and infrastructure for remote sensing, the collection
and analysis of aerial and satellite imagery, and the use of GIS. It may serve as
an important link between the Ministry of Defence and civilian space capacities
in the field of remote sensing.

In the field of space research, Serbia currently does not have a developed national
space programme, but it does possess institutions and expert potential that may pro-
vide the basis for its establishment. The oldest and most significant scientific institu-
tion in this field is the Astronomical Observatory of Belgrade, founded in 1887, which
will mark 140 years of existence in 2027. Historically located in Zvezdara Forest, the
observatory has moved its active observations to Mount Vidojevica due to light pol-
lution. Since 2007, a modern astronomical complex has been operating there, with
several telescopes, including the 1.4 m “Milutin Milankovic¢” telescope, built in 2016.
Today, the AOB conducts research in the fields of planetary science, galactic and ex-
tragalactic astronomy, as well as the monitoring of NEO objects (AOB, n.d.).

Although Serbia has capacity for radio astronomy, it still does not possess its own
radio telescope. In addition to the AOB, outer-space research is also conducted by
the Institute of Physics in Belgrade and the BioSense Institute in Novi Sad, which
uses data from the European Union’s Copernicus Sentinel satellites for agricultural
applications and the eAgrar system (BioSense, 2026). More than 15 non-governmen-
tal organisations and astronomical societies also operate in the country, promoting
astronomy and citizen science.

Among institutionally independent initiatives, the Committee for the Development
of Space Technologies has launched several CubeSat microsatellites in cooperation
with foreign partners. The Research Centre for Space Research and Technologies at
the AOB is working on the first Serbian CubeSat project, MOZAIK, which represents a
step towards the development of domestic satellite technologies (BastionMedia, 2024).
Contemporary space programmes increasingly rely on cooperation between state in-
stitutions and the private sector. Although Serbia does not have a developed space
industry, it has several technology companies and start-ups whose products or tech-
nologies may be applied in the space domain:

Balloonera — high-altitude platforms for experimental research (Krsti¢, 2016);

mBrainTrain — EEG technology applicable under microgravity conditions

(mBrainTrain, 2025);
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Taran Aerospace — development of unmanned aerial vehicles and aeronautical
solutions (Taran Aerospace, n.d.);

Comtrade — software for satellite networks, including support for the BeiDou
system (Comtrade, n.d.).

These examples demonstrate the potential of the NewSpace ecosystem in Serbia,
which may be integrated with academic and state structures in order to accelerate
the development of space capabilities. Serbia is not a member of any international
organisation that systematically deals with space technologies. Memoranda of under-
standing have been signed with Russia (Government of the Republic of Serbia, 2026),
China (NITRA, 2024) and Kazakhstan (Government of Serbia, 2024), and there is
technical cooperation with ESA on certain projects. Nevertheless, Serbia is still not
a member of the United Nations Committee on the Peaceful Uses of Outer Space
(COPUOQS), whose membership it lost following the dissolution of the SFRY in 1992,
which represents an institutional shortcoming in its international positioning.

Scientists from Serbia actively participate in European Copernicus projects, relat-
ed to Earth observation, and Galileo projects, related to navigation. The Astronomical
Observatory of Belgrade (AOB) is involved in the international LSST programme, the
Large Synoptic Survey Telescope (AOB, n.d.), and in the International Lunar Research
Station (ILRS) (China National Space Administration, n.d.) following the signing of a
memorandum with China, which represents a significant step towards international
scientific integration.

Through cooperation with scientific institutions and start-ups, the Serbian Armed
Forces and the Ministry of Defence can develop domestic solutions for satellite sur-
veillance, navigation and secure communication. Participation in ESA projects and
cooperation with other partner countries open up possibilities for the application and
development of dual-use innovations. The University of Defence, the Military Tech-
nical Institute, the Military Geographical Institute and technical faculties and higher
education institutions can cooperate on various projects, which would not only meet
the needs of the Serbian Armed Forces, but also improve the concept of total defence
of the Republic of Serbia.

Possibilities for Integrating Scientific and
Technological Potentials into the Concept of Total
Defence

The Republic of Serbia possesses significant potential for the development of
space technologies and their application within the concept of total defence, as well
as for commercial and scientific purposes. Existing institutional resources, scientific
personnel, technical infrastructure and international partnerships constitute the basis
for the development of an integrated space programme. Serbia has already taken its
first steps in this field through cooperation agreements with the Russian Federation,
the People’s Republic of China and Kazakhstan, as well as through the involvement
of scientific institutions in international projects. However, the key challenge remains
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the absence of an institutional framework that would coordinate and direct all activities

in the field of space.

The establishment of an institutional framework in the civilian sector is an impor-
tant prerequisite before the integration of space technologies and research into the
concept of total defence. In this context, there are two possible institutional options.
The first is the establishment of an Office for Space Affairs within the Government of
the Republic of Serbia, or the creation of a national space agency as an independent
legal entity. The establishment of such an institution requires a systematic approach,
a clear vision and stable funding.

The overall process of establishing national capacities in the field of space activi-
ties requires an integrated and phased approach that combines institutional, norma-
tive, technological and human-resource planning. Starting from clearly defined objec-
tives and identified user groups, it is necessary to build a stable legal and regulatory
framework harmonised with international space law, particularly with the provisions of
the Outer Space Treaty. In parallel, the development of infrastructural and technolog-
ical capacities should be directed towards segments in which the Republic of Serbia
possesses comparative advantages, primarily in the domain of ground segment sys-
tems, microsatellite platforms and the application of space technologies for civilian
and security purposes.

The achievement of these objectives entails continuous international cooperation,
the strengthening of human resources through education and research, and institu-
tional coordination among the state, academic and private sectors. This should ulti-
mately be formalised through the adoption of a comprehensive National Strategy for
the Development of Space Technologies for the period 2025-2035. The establish-
ment of an institution of this type would contribute to:

the development of technologies and innovation in telecommunications, the IT

sector, nanotechnology and energy;

the improvement of education and science, particularly in STEM fields;

the strengthening of economic capacities and the attraction of foreign investment

in the NewSpace industry.

An alternative solution would be for the coordination of space affairs to be as-
sumed by existing ministries, as in Hungary, namely the Ministry of National Economy
and the Ministry of Foreign Affairs, in cooperation with ESA and through the develop-
ment of start-up programmes at universities (ESA, 2026).

When it comes to the defence system, in the event of crises or wartime situations,
the question arises as to which organisational unit of the Ministry of Defence and the
Serbian Armed Forces should play the key role in the use of space technologies. From
the perspective of the concept of total defence, the competent organisational unit
would have the role of integrating all existing military and civilian technological and
research potentials related to space.

Existing solutions differ at the global level depending on the doctrinal and organ-
isational aspects of armed forces, as well as on the size, economic, technical and
space power of states. In the Russian Federation, an integrated branch of the Aero-
space Forces was established in 2015, responsible for the protection of airspace, the
execution of air strikes and operations in space (McCabe, 2016). In 2019, the United
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States military established the United States Space Command (USSPACECOM) and
the Space Force as a separate branch of the armed forces (United States Creates the
U.S. Space Command..., 2020).

According to the document United States Creates the U.S. Space Command
(2020), the United States Space Command (USSPACECOM) employs forces as-
signed from different branches of the armed forces in order to carry out tasks in the
space domain. lts role includes deterring aggression and conflict, protecting the ability
of the United States and its allies to operate in space, providing space capabilities in
support of joint and coalition forces, and developing and improving joint operations in
order to achieve national and allied interests. Through a similar reform, the military of
the People’s Republic of China established the Aerospace Force in 2024, with similar
tasks related to defence in the space domain of the battlefield (Berge & Hiim, 2024).

Nevertheless, the Republic of Serbia, as a small and technologically limited state,
could not apply organisational solutions of the kind established in the armed forces of
large and powerful states. Instead, it would have to establish a Space Defence Cen-
tre within one of the existing organisational units of the Ministry of Defence and the
Serbian Armed Forces. The responsibilities of the Space Defence Centre within the
armed forces of the Republic of Serbia would primarily be coordination, analytical and
protective, rather than offensive, in nature.

The Space Defence Centre would be responsible for monitoring and analysing ac-
tivities in the space domain that may affect national security, including situational aware-
ness of threats from the space domain, or Space Situational Awareness (SSA), the
protection of national and partner space and ground-based capacities, and risk assess-
ment for military and civilian systems dependent on satellite services. Particular empha-
sis would be placed on the integration of space data into existing command-and-control
systems, as well as on cooperation with civilian institutions and international partners for
the purpose of data exchange, training and capacity development.

Within its competences, the centre would also have a role in normative and doctri-
nal development, personnel education and support for national strategies in the field
of space technologies, while strictly respecting international space law and the limited
resource capacities of the Republic of Serbia.

Conclusion

Contemporary security challenges and the transformation of the character of
armed conflicts unequivocally indicate that the concept of total defence can no longer
be viewed exclusively through traditional domains of warfare. Outer space has be-
come a key dimension of the contemporary battlefield, where informational superi-
ority, situational awareness and the resilience of the state in peace, crisis and war
are determined. The analysis shows that although the Republic of Serbia does not
possess launch capabilities or its own satellite systems, its geographical, scientific
and technological position enables meaningful and realistic involvement in the space
domain through the development of the ground segment, micro- and small satellites,
as well as through the systematic application of dual-use space data.
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A particularly significant finding is that Serbia possesses relevant institutional and
human-resource potentials in the academic, scientific research, military and private
sectors, but that their full effect is absent due to insufficient institutional coordination
and the lack of a unified national framework for space activities. In this context, the
development of space technologies should be viewed as a horizontal component of
total defence that connects the military, civil, economic, informational and scientific
segments of society.

The application-oriented part of the paper points to several key recommendations.
First and foremost, it is necessary to establish an institutional framework in the civilian
sector, either through the creation of a national space agency or a separate office for
space affairs, as the body responsible for strategic planning and international coop-
eration. In parallel, within the defence system, it would be appropriate to establish a
Space Defence Centre with a coordination, analytical and protective role, which would
integrate space data into existing command-and-control systems. Practical priorities
should be directed towards the development of ground stations, support for CubeSat
projects, the use of the Copernicus and Galileo programmes, and the strengthening
of capacities for space situational awareness.

Methodologically, the paper demonstrates that the study of the space domain in the
context of total defence requires an interdisciplinary approach that combines military
sciences, astropolitics, technical and information sciences, as well as the legal as-
pects of international space law. Such an approach enables a realistic assessment of
the limitations of small states and the identification of niche capacities in which asym-
metric advantages can be achieved. The systems approach used in this research may
also be applied to the resolution of similar problems concerning the integration of the
potentials and resources of a state into the concept of total defence.

Directions for further research should include a detailed analysis of the economic
justification for the development of national space capacities, modelling the role of
space technologies in crisis management and civil protection, as well as examining
the legal and security risks of the militarisation of space. Future research into the
possibilities of regional cooperation in the field of space security is also of particular
importance, as is the development of doctrinal solutions for integrating the space do-
main into the concept of total defence of the Republic of Serbia.
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Summary

Contemporary security challenges and the transformation of the character of
armed conflicts have led to an expansion of the traditional understanding of
the battlefield and defence. The space domain, as a new and increasingly signifi-
cant dimension of warfare, has become a key source of informational advantage,
situational awareness and technological superiority. Starting from the concept of total
defence, which implies the integration of military, civil, economic, scientific and social
resources, this paper aims to analyse the role of space technologies and research in
improving the total defence of the Republic of Serbia.

The basic assumption is that the effective total defence of small states can no
longer be based exclusively on conventional military capabilities, but requires the sys-
tematic integration of the space domain. The paper relies on a theoretical analysis of
the concepts of the space battlefield, astropolitics, astrostrategy and space power,
as well as on the concept of the multidimensional battlefield in contemporary armed
conflicts. The methods applied include analysis and synthesis, the comparative and
historical methods, as well as a systems approach. The research is based on a quali-
tative analysis of secondary sources and theoretical modelling of possible institutional
and organisational solutions in the field of space technologies in support of the total
defence of the Republic of Serbia.

The paper analyses the astrostrategic position of the Republic of Serbia, taking
into account its geographical and latitudinal position, lack of access to the sea and
absence of conditions for the development of launch infrastructure. It has been es-
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tablished that Serbia, although it does not possess the capacity for direct launches
or the control of key orbital points, has a favourable position for the development
of the ground segment of space systems. Its geographical position enables regular
overflights by LEO and MEO satellites, which provides realistic opportunities for the
development of ground stations for the reception, processing and analysis of satellite
data, as well as for participation in European and international space programmes.

Particular attention is devoted to identifying the existing scientific, technological
and institutional capacities of the Republic of Serbia. The paper shows that, although
Serbia does not have a formal space agency, it possesses relevant potential in the
academic, scientific research, military and private sectors. The Astronomical Obser-
vatory of Belgrade, scientific institutes, technical faculties and higher education insti-
tutions, the Military Technical Institute and the Military Geographical Institute, as well
as the growing NewSpace start-up ecosystem, constitute a basis for the development
of micro- and small satellites, ground stations and the application of dual-use space
data. Historical infrastructure, such as the satellite centre in Ivanjica, has been identi-
fied as a potential basis for the development of a national ground segment.

The application-oriented part of the paper considers the possibilities for the insti-
tutional integration of space technologies into the concept of total defence. It empha-
sises the need to establish a civilian institutional framework through the creation of a
national space agency or an office for space affairs, as well as the establishment of a
Space Defence Centre within the defence system, with a coordination, analytical and
protective role. Emphasis is placed on the non-offensive use of space capabilities,
space situational awareness, the protection of critical infrastructure and the integra-
tion of space data into command-and-control systems.

The paper concludes that the systematic development of space technologies and
their institutional integration can significantly contribute to strengthening the resil-
ience, functionality and sustainability of the concept of total defence of the Republic
of Serbia. Space technologies are identified as a horizontal component that connects
the military, civil, scientific and economic segments of society, enabling small states to
achieve asymmetric advantages in the contemporary security environment.

Keywords: total defence, space technologies, space battlefield, astrostrategy, na-
tional security, Republic of Serbia
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