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Abstract:

Abstrakt:

The article is a thematic sequel of a previous work addressing the
concept of Multi-Domain Operations (MDO) in the context of modern
warfare. It highlights the differences in the conceptual approaches to
MDO as applied by the U.S. Armed Forces and NATO in response to
current security challenges. The study outlines the shift by NATO and
the U.S. from traditional joint operations to integrated strategies within
respective operational domains. Based on a literature review and content
analysis of doctrinal documents, it identifies a fundamental difference
in the conceptual approaches of NATO and the U.S. to MDO. While the
U.S. approach emphasizes a military-oriented model that generates
synergistic effects through coordinated operations and technologically
driven dominance, NATO’s framework favours a comprehensive civil-
military model of strategic integration.

Clanek je tematickym pokracovanim predchozi prace zabyvajici se obec-
né multi-doménovymi operacemi v kontextu moderniho valéeni. Identi-
fikuje rozdily v koncepcnich pristupech k multi-doménovym operacim,
tak jak je uplatnuji ozbrojené sily USA a NATO v reakci na soucasné bez-
pecnostni vyzvy. Studie nastifiuje posun USA i NATO od tradi¢nich spolec-
nych operaci k integrovanym strategiim v ramci prislusnych operacnich
domén. Na zakladé reSerse literatury a obsahové analyzy doktrindlnich
dokumentt identifikuje zasadni rozdil v koncepcnich pristupech NATO
a USA k multi-doménovym operacim. Zatimco americky pfistup klade
dliraz na vojensky orientovany model, ktery generuje synergické efekty
prostfednictvim koordinovanych vojenskych operaci a technologicky fri-
zené dominance, ramec NATO uprednostriuje komplexni civilné-vojensky
model strategické integrace.
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INTRODUCTION

The article examines critical divergences in the Multi-Domain Operations (MDO)
concepts as they are implemented in the U.S. Armed Forces and NATO, in the context
of contemporary conflicts. Today, these distinctions are increasingly obsolete. Modern
warfare is shaped by multidomain operations, where the battlespace is continuous and
non-linear. The combination of new technology and new operational concepts, the rapid
evolution of disruptive technologies - such as artificial intelligence, nanotech, biotech,
UAVs, autonomous systems, drone swarms, smart munitions, and loitering weapons -
have resulted in a paradigm shift in the conduct of warfare and have reflected the ongo-
ing Revolution in Military Affairs (RMA). (Jordan 2016)

In response to evolving global threats, the U.S. Army updated its strategic approach in
2017 by introducing the concept of Multi-Domain Battle. This concept was subsequently
refined into what is now known as Multi-Domain Operations (MDO), reflecting the ope-
rational application of respective national concepts and doctrines. MDO are designed to
address competition and conflict with near peer adversaries such as China and Russia
across all operational areas including physical, virtual, and cognitive dimensions. On the
other hand, the NATO concept of MDO implies the capabilities of the armed forces to
operate in the areas of air, sea, land, cyber and space, according to the five domains re-
cognized by NATO, and also the operational dimensions, which include the non-military
means, such as diplomacy, economics and the media. As a result, the modern appro-
ach to warfare requires adapting doctrine, force structure, and command and control to
operate effectively across the interconnected operational domains: land, air, maritime,
cyber, and space. Thus, both U.S. and Allied concepts of MDO are intended to go beyond
the currently implemented doctrines that define the use of forces in joint operations,
where individual services act independently and sometimes in isolation, even if their
actions are well-coordinated. This traditional approach assumed that fully integrating all
forces and actors in an operation was nearly impossible due to various constraints, such
as political, economic, operational, and timing/resource challenges.
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1 METHODOLOGY

The ongoing analytical study addressing operational domains and MDO in the context
of modern warfare is the result of comprehensive research conducted by the Centre for
Security and Military-Strategic Studies and supported by the Ministry of Defence of the
Czech Republic, titled Long-Term Development of Organization — Armed Conflict (DZRO
OZKON).

The methodology of the analytical study is based on a literature review aimed at
mapping, summarising, and assessing background information on U.S. and NATO appro-
aches to MDO. Notably, the method applied in this phase of the study is virtually identical
to that used in the previous phase. As in the first part of the study, a detailed search was
conducted of unclassified documentation and publications available from open sources.
For this purpose, databases managed by relevant national and NATO institutions were
used to identify pertinent documents (see Table 1 — List of Databases Used for Literature
Research). Based on the identified subject-matter publications (see List of References),
a literature review and content analysis were conducted to extract findings specifically
related to the operating environment, operational domains, and approaches to MDO.

Table 1: List of Databases Used for Literature Research

U.S. Army Training and Doctrine Command (TRADOC) https://armypubs.army.mil

US Defense Technical Information Center https://discover.dtic.mil/

UK Defence and Armed Forces https://www.gov.uk/defence-and-armed-forces
Institut de Recherche Stratégique de I'Ecole Militaire (IRSEM) https://www.irsem.fr/

Joint Air Power Competence Centre (JAPCC) https://www.japcc.org/

NATO Science and Technology Organization (NATO STO) https://www.sto.nato.int/Pages/default.aspx

2 US CONCEPT OF MULTI-DOMAIN OPERATIONS

The U.S. Army originally published the concept Multi-Domain Battle: Evolution of
Combined Arms for the 21st Century, 2025-2040 (TRADOC ARCIC, 2017) with the aim of
countering adversary capabilities to deny and disrupt access and freedom of movement
(Anti-Access/Area Denial - A2/AD) of Allied forces over long distances in the air, mari-
time, land, and cyber domains (Jones and Diaz de Leon 2020). The initial conceptualisa-
tion of the multi-domain approach, as a new concept of military operations, originates
from the U.S. military-focused model, which introduces a complex perspective on joint
operations across all domains.
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2.1 Origins of the U.S. Concept

From the U.S. Army’s perspective, MDO are encompassed within the broader concept
of joint operations, which includes the traditional domains of air, sea, and land, as well as
the newer domains of information, cyber, and space. In this sense, MDO is understood
in a narrower interpretation as operations that involve multiple domains (Jones and Diaz
de Leon 2020). MDO can be considered a further evolution beyond joint operations,
the concept of which can be traced back to the Second World War, such as in combined
operations - for example, the use of air, naval, and land forces for large Allied landings.
The U.S. doctrinal perspectives on different levels of war have, since the 1970s, applied
to all forms of warfare - land, sea, and air - and have had an impact on all services: Army,
Air Force, Navy, and Marine Corps. There is an underlying unity of basic principles and
fundamentals that applies to all forms of organised conflict (Romjue 1984).

According to many U.S. analysts, the term Multi-Domain Battle was primarily used to
optimise ground combat at the operational and tactical levels and is often regarded as
the spiritual successor to the U.S. Army’s 1980s doctrine Air-Land Battle (Wille 2019).
Air-Land Battle was developed in response to the threat posed by the Soviet Red Army in
Europe and was initially introduced in Field Manual 100-5 in 1982, with a revised version
published in 1986 (Richardson 1997). Although conceived for the European theatre, it
was later employed operationally during the First Gulf War against Saddam Hussein’s Iraq
in 1990-1991 (Black 2022). The challenge faced by the U.S. Army, in collaboration with
the U.S. Air Force during the development of the doctrine, was to establish effective co-
mmand and control (C2) of forces capable of defeating an adversary on the scale of the
Soviet Red Army by integrating manoeuvre across the traditional air and land domains.
Nevertheless, some sceptics argue that the Multi-Domain concept is merely a new coat
of paint applied to the earlier Air-Land Battle doctrine, which had already emphasised
the fully three-dimensional nature of modern warfare by integrating sea, air, land, and
space systems to defeat an adversary (Perkins and Olivieri 2018).

On the other hand, the operational execution of Air-Land Battle during the First Gulf
War in 1991 served as confirmation that U.S. technological superiority translated into
multi-domain dominance (Wille 2019; Diaz de Leon 2021; Black 2022). This outcome
sparked a broader debate in the 1990s regarding U.S. military doctrine in the context
of the Revolution in Military Affairs (RMA), understood as the application of scientific
and technological advancements to force structure and methods of warfare, with the
objective of fundamentally transforming the conduct and nature of war.

In reaction to the RMA, and under the influence of Chinese strategic thought in the
1990s, the concept of asymmetric warfare gained prominence. It referred to undeclared
conflict between actors of significantly unequal military or financial power, in which the
weaker actor - often lacking conventional capabilities - employs irregular or innovative
methods to exploit the vulnerabilities of a militarily superior opponent. The aim is to
transform weakness into strategic advantage by striking unexpectedly, creating psycho-
logical shock, and undermining the stronger actor’s freedom of action. This approach
aligns with the Chinese concept, which refers to the intelligent and innovative use of
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existing capabilities to defeat a seemingly much stronger adversary by exploiting physi-
cal, technological, or societal vulnerabilities.

2.2 Contemporary Characteristics of the U.S. Concept

The current concept of MDO was born with the observation that the future war would
not have the aspect of the conflict in Afghanistan or Iraq, given the rise in Chinese mi-
litary capabilities, and that it would therefore be necessary to dominate adversaries in
the traditional domains of land, air or sea, but also to ensure the US superiority in cyber-
space, including the information and electromagnetic fields, and outer space. The MDO
concept builds on the Army Operating Concept ! and associated learning to identify how
the Army, working as part of the Joint Force, will operate against these peer adversaries
to maintain U.S. interests, deter conflict, and, when necessary, prevail in war. The pur-
pose of the Multi-Domain Battle concept is to drive change and design for the future
Army. It will provide the foundation on which TRADOC conducts capabilities-based asse-
ssments to refine required capabilities, identify gaps, and determine potential capability
and policy solutions for future forces. (TRADOC ARCIC, 2017) The concept provides a de-
tailed description of potential adversary actions and outlines the priorities of the U.S.
Army, the other forces, and the government community for capability development in
preparation for and implementation of MDO during the 2025 - 2040 timeframe.

The original U.S. concept of Multi-Domain Battle evolved into the current Multi-Do-
main Operations Concept (Judson 2018) through the U.S. Army TRADOC study published
in December 2018. (TRADOC ARCIC 2018) The term battle was replaced with domain as
it more accurately reflected the U.S. Army’s vision of joint warfare. However, the founda-
tional idea remained focused on how the U.S. Army can integrate land combat into joint
force coordination against highly capable adversaries - leveraging all available firepower
- and how the U.S. Armed Forces can regain overmatch in an increasingly complex and
contested operational environment.

In the final doctrine the U.S. Army (FM 3-0, 2022) defines MDO as the combined arms
employment of joint and Army capabilities to create and exploit relative advantages that
achieve objectives, defeat enemy forces, and consolidate gains on behalf of joint force
commanders. The new FM 3-0 acknowledges that the operational environment encom-
passes not only the air, land, and maritime domains, but also space and cyberspace. It
emphasizes that the U.S. Army operates across the physical dimension, applies influence
in the information dimension, and achieves victory in the human dimension.

Military formations will be designed to leverage comparative advantages across
these three dimensions. The FM 3-0 states as well that all operations are multidomain

1 From U.S. TRADOC's perspective, the Army both depends on and supports air and naval forces across
the land, air, maritime, space and cyberspace domains. Thus, the Army Operating concept describes how
future Army forces, as part of joint, interorganizational, and multinational efforts, operate to accomplish
campaign objectives and protect U.S. national interests.
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operations. Army forces employ organic capabilities in multiple domains, and they conti-
nuously benefit from air and maritime strategic transportation and space and cyberspa-
ce capabilities that they do not control, including global positioning, satellite communi-
cations, and intelligence, surveillance, and reconnaissance (ISR).

The doctrine will require the U.S. Army to understand how land forces affect the other
four domains and how capabilities employed in those domains impact outcomes on the
ground. The document (FM 3-0 2022, 1-18) explicitly states that: Within the context of
an operational environment, a domain is a physically defined portion of an operational
environment requiring a unique set of warfighting capabilities and skills. Land operations
require mastery of terrain and ground manoeuvre. Cyberspace operations require maste-
ry of digital information systems and computer code. Space, air, and maritime operations
likewise require specific capabilities and skills, which manifest themselves in separate
Services within the joint force. Although most domains align with the skills developed in
a particular Service, no Service focuses entirely upon or exerts total control of that single
domain during operations. However, the domains present very different conditions of
warfare and require the specialized warfighting skills developed by the different Services
and subcomponents within each of the Services.

3 NATO APPROACH TO MULTI-DOMAIN OPERATIONS

Multi-domain is the concept which has been largely used in recent years to integrate
the new cyber and space domains? within the approach to military operations beyond
the traditional domains of land, sea and air and with the consequent extension of the
battlefield. This discussion is even more challenging when working with allied partners
because NATO has not yet published in its reference document (NSO 2023) a compre-
hensive definition for the term - multi-domain. It does have a definition for Operating En-
vironment, which seems to be used interchangeably with the domain in numerous NATO
publications. However, its definition seems to be more along the lines of conditions and
factors than the closer environment term, which aligns with the various recognised ope-
rational domains within NATO (land, sea, air, and cyberspace). (JAPCC 2019, 2)

NATO has traditionally lagged several years behind in adopting concepts developed by
the U.S. Armed Forces, and the concept of MDO is no exception. The approach and cor-
responding doctrines of MDO, as previously developed by the U.S. Army, have also been
adopted by NATO, and a similar concept is currently being explored by several Allied na-
tions. As with the U.S. approach, NATO’s multi-domain concept is intended to integrate
all feasible actions to produce the desired effects across all five operational domains.

However, it is not simply a matter of copying and pasting a U.S. concept developed
at the joint level. NATO has incorporated the principles of MDO into its own strategic

2 Cyberspace was identified by NATO as a domain at the NATO Warsaw Summit in 2016. The Alliance
recognized that a cyber-attack can cause damage comparable to an armed attack and therefore can
become a case of collective defense within the meaning of Article 5 of the Washington Treaty.
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framework, while the UK has developed a closely related model known as Multi-Do-
main Integration. France, Germany, and other Allied nations are actively studying these
concepts and adapting them to their national contexts. Strategic competitors, especially
China and Russia, have also developed their own doctrines. China has long promoted its
model of unrestricted warfare integrating military and non-military tools of statecraft.
Russia, drawing from its Cold War experience and further shaped by the so-called Gera-
simov Doctrine (Galeotti 2016; Spisak 2020), has implemented hybrid warfare strategies
aimed at political destabilization and influence. MDO aim to provide a comprehensive
response to such methods. The ongoing conflict in Ukraine, which in fact began in 2014,
serves as a practical case study for understanding how Russian hybrid warfare methods
have been applied, both through implementation and omission.

3.1 Generic Implications of the Multi-Domain Operations Concept

The NATO approach to MDO includes a proactive posture beginning in the phase of
diplomatic confrontation between states, employing deterrence capabilities in coordi-
nation with political and military instruments of power. It considers the actions of state
and non-state actors that seek to increase the level of competition while remaining be-
low the threshold of armed conflict. Deterrence of adversarial behaviour that threatens
Allied civil and military interests is achieved through the comprehensive use of diploma-
tic, political, and economic channels, while simultaneously demonstrating superiority in
the employment of capabilities across the cyber, electromagnetic, and space domains.
The information domain is likewise recognised as a contested environment in which
NATO must implement strategies to counter disinformation, prevent the malign use of
digital platforms, and mitigate efforts aimed at destabilising Allied societies by exploiting
social, ethnic, or national divisions.

Should it no longer be possible to contain competition below the threshold of armed
conflict, NATO’s multi-domain approach enables the design and execution of operations
aimed at penetrating Anti-Access/Area Denial (A2/AD) environments. These operations
seek to degrade, disrupt, or defeat adversary A2/AD systems, thereby enabling free-
dom of movement and access through integrated strategic and operational manoeuvres.
While MDO involve high levels of technological advancement, particularly in cyber, spa-
ce, and the electromagnetic spectrum, their military application requires deep transfor-
mation in terms of integrated defence planning process. In 2021, NATO’s Military Com-
mittee tasked the two Strategic Commands, i.e. Allied Command Transformation (ACT)
and Supreme Headquarters Allied Powers Europe (SHAPE), to develop an initial concept
for MDO that would integrate the Allied strategic view of how forces should operate
together at the speed and scale required by modern operations. Both ACT and SHAPE
collaborated with Allies and partners to consider the meaning of MDO for NATO and its
implications for Alliance forces.
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Shortly after that, in March 2022, ACT, in collaboration with the respective centres?
and the UK Ministry of Defence, organised the first conference on MDO to provide great-
er clarity on the work that needs to be done. The main conclusion was that the concept
of MDO is not simply a conventional military tool. This concept needs to be introduced
within a broader diplomatic, military, and economic framework. The second conclusion
emphasised the urgency of implementing the Alliance’s digital transformation, which
must deliver a more effective command and control architecture - a project that has
been underway for about a decade and without which the concept of MDO would lack
coherence. ACT developed the following working definition of MDO: Orchestration of
military activities, across all domains and environments, synchronized with non-military
activities, to enable the Alliance to create converging effects at the speed of relevance.
This definition was developed over years through consultations with National Military
Representatives and other military and civilian partners. Within NATO, MDO represent
the military focus on achieving objectives across all domains and environments, ac-
knowledging that many actors collectively contribute to success. Regarding the NATO
approach, one of the typical commonalities that has persisted throughout the develop-
ment of the MDO concept has been the intention to systemise and synchronise all ac-
tivities across all domains. That being said, an important consideration in multi-domain
operation-related developments is the harmonisation with non-military organisations
and member state assets not under a commander’s direct control.

3.2 Specific Aspects of Alliance Approach to Multi-Domain Operations

The Alliance’s approach to MDO is designed to go well beyond merely expanding the
joint approach by incorporating the Space and Cyber domains. It seeks to achieve a level
of integration that enables the Alliance to seize and maintain the strategic and opera-
tional initiative. This approach aims to synchronize actions across all five operational
domains, orchestrating and amplifying available capabilities to exploit surprise, achieve
convergence, and ensure success. The ultimate goal is to generate freedom of mano-
euvre within the functional battlespace, producing effects across the physical, virtual,
and cognitive dimensions. This requires the effective integration of mutually supporting
forces to provide the Alliance with diverse options to address disadvantages in one ope-
rational domain by adapting, shifting, and strengthening other operational domains and
exploiting opportunities through multi-domain operations (NSO 2022).

To this end, the Alliance’s approach to MDO aims to optimize the full spectrum of ca-
pabilities, integrating them across all domains to maximize expected operational effects.
Additionally, ACT supports various conceptual development initiatives on this subject
through the Multinational Capability Development Campaign (MCDC), including the
project Multi-Domain — A Multinational Understanding. This effort is also supported by

3 ACT operates the Joint Analysis and Lessons Learnt Centre in Lisbon (Portugal), the Joint Force Training
Centre in Bydgoszcz (Poland) and the Joint Warfare Centre in Stavanger (Norway).

10
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the Joint Air Power Competence Centre (NATO Centre of Excellence — CoE) through the
development of the Joint All-Domain Operations (JADO) project. NATO’s MDO concept
is derived from the U.S. MDO framework and was defined by ACT at the request of the
NATO Military Committee as: the direction of military activities across all domains and
environments, synchronized with non-military activities, to enable the Alliance to deliver
convergent effects at the speed of relevance (NATO C2 COE 2022).

Recent NATO doctrine formally recognizes the critical role of information and commu-
nications technology in the conduct of modern warfare (Jones and Diaz de Leon 2020). In
current NATO terminology, the term Joint Operations refers to activities involving at least
two separate services of the armed forces and is not limited to the specific domain(s) in
which those activities occur. At the NATO level, the term MDO is broader and more flexi-
ble than the U.S. Army’s interpretation, as it is adapted differently by each NATO mem-
ber state. There is a pressing need for NATO to clarify MDO terminology and definitions,
particularly for the less doctrinally mature domains of space and cyberspace, as well as
to ensure a coherent chain of command. This is particularly crucial at the strategic-politi-
cal level, where decision-makers must receive clear, concise, and actionable information.

4 CONCEPTUAL DIVERGENCES BETWEEN

NATO AND U.S. CONCEPTS

A fundamental distinction between NATO’s and the U.S. Army’s approach to MDO
lies in how superiority across operational domains is conceptualized and pursued. Whi-
le the U.S. Army traditionally emphasizes achieving temporary and local superiority in
critical domains to enable decisive operations, NATO’s emerging approach accepts that
permanent domain superiority is unlikely against a peer or near-peer adversary. Instead,
the focus shifts toward maintaining freedom of action across all domains, enabling the
Alliance to seize fleeting opportunities through the convergence of effects created by
synchronized actions across domains.

In this context, NATO’s concept foresees, where necessary, the development of auto-
nomous actions by individual components - temporally and spatially limited - to gene-
rate opportunities that can be exploited by other components. This approach redefines
MDO innovatively, emphasizing the simultaneous combination of diverse capabilities
and recognizing that each operational context must be understood as unique and indivi-
sible across domains. This differentiation arises particularly from the intersection of the
Cyber and Space domains with traditional domains, and from the cross-cutting nature of
operations in the information environment.

4.1 Key Distinctions Between NATO and U.S. MDO Concepts

Based on an analytical study of relevant literature, critical elements were identi-
fied as key differentiators between the NATO and U.S. approaches to MDO (see Table

11
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2 — Detailed description of identified differentiators). These include: Strategic Autonomy,
Definition of MDO, Resource Availability, Conceptual and Doctrine Development, Level
of Integration, Command and Control (C2), Technological Integration, Decision-Making,
Logistic Support and Sustainment, and Definition and Terminology. These elements were
selected due to their direct impact on the formulation, implementation, and operationa-
lization of MDO across strategic, operational, and tactical levels.

The analysis revealed that while both NATO and the U.S. acknowledge the multi-do-
main character of modern warfare, they diverge in how these domains are conceptua-
lized, prioritized, and integrated. These differences shape not only capability develop-
ment and doctrinal alignment but also the feasibility of joint and combined operations
under a unified MDO framework. Understanding these aspects is essential for enhancing

interoperability and coherence among Allied forces.

Table 2: Detailed description of identified differentiators*

MDO Concept Elements

U.S. Approach

NATO Approach

Strategic Focus

Orientation on strategic competition
with peer adversaries (e.g., China,
Russia), emphasizing deterrence
and high-end conflict.

Primarily focused on collective defence, resilience,
and crisis response within an alliance framework.

Strategic Autonomy

High; can operate independently
across domains

Collective; depends on unity among
diverse member nations

Definition of MDO

Clearly defined and doctrinally
established (e.g., via
TRADOC Pam 525-3-1)

Still evolving; varies among member states
and lacks a unified NATO-wide definition

Resource Availability

Large budget and national
military assets for dedicated
MDO capability development

Resource constraints across members;
pooling and sharing are necessary

Conceptual
Development

More advanced and formalized,
with doctrine and experimentation
actively shaping force development.

Still evolving; conceptual discussions ongoing
with limited integration into formal doctrine.

Doctrine Development

Unified and rapidly updated
U.S. Army doctrine

Fragmented; national doctrines differ
and NATO harmonization lags

Level of Integration

High degree of joint and
interagency integration

Multinational integration with varying
levels of interoperability across allies

Command and
Control (C2)

Emphasizes seamless integration
under a single joint commander with
unity of command across domains.

Operates under consensus-based decision-
making with national caveats, making
integrated C2 more complex.

Technological
Integration

Leverages cutting-edge technologies
(e.g., Al, autonomous systems,
cloud computing) for rapid
cross-domain synergy.

Adopts technologies cautiously, aiming for
interoperability among diverse national capabilities.

4 Due to the limited extent of the article, a full survey of research findings is not included. This part of the
analysis is available upon request from the author.
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Accelerated decision-making
cycle, supported by defence
planning automated software
system and Al technologies.

Decision-Making Slower due to need to make consensus among allies

Designed for rapid, decentralized
Operational Autonomy | operations with mission command
and high decision-making autonomy.

More structured and deliberate, constrained by
political consensus and varying national policies.

- Global force projection capability Dependent on host-nation support
Logistic support . L s S
A with prepositioned stocks, and multinational coordination;
and Sustainment . - X .
rapid deployment enablers. mobility constraints persist.

S Uses “Multi-Domain Operations” Employs “Multi-Domain Operations” more
Definition and - et .
Terminolo, (MDO) emphasizing convergence loosely, often synonymous with “multi-

8Y across all warfighting domains. domain effects” or “integrated deterrence”

An interim result arising from the analysis of the identified differentiating elements
indicates a fundamental divergence in the conceptual foundations of NATO and U.S.
approaches to MDO. While both actors acknowledge the multi-domain nature of con-
temporary conflict, the U.S. approach is characterized by a predominantly military ori-
entation, focusing on achieving strategic and operational initiative through technological
superiority and force integration. In contrast, NATO adopts a comprehensive approach,
combining military means with political, diplomatic, and economic instruments in accor-
dance with its alliance-based structure. The common denominator in NATO’s concept is
the emphasis on civil-military synergy and multinational coordination, whereas the U.S.
concept rests on unilateral readiness and warfighting dominance. Recognizing this di-
vergence is essential for advancing Allied interoperability and coherence in future MDO.

4.2 Summary of Key Differences between NATO a U.S. Concepts

A crucial finding stemming from the content analysis of relevant thematic articles and
publications is the identification of a principal difference between the U.S. and NATO
concepts, which subsequently implies other aspects influencing their divergent approa-
ches to MDO. This crucial difference lies in the military/civil character of the instruments
of power employed to achieve strategic objectives:

1. The U.S. approach to MDO is primarily focused on achieving operational and strate-
gic initiative through the employment of military power, particularly in high-inten-
sity conflict scenarios against peer adversaries. It emphasizes rapid, decisive action
through dominance across all operational domains - land, air, maritime, cyber, space,
and the information environment - focusing on technological superiority to disrupt
enemy defences, fracture cohesion, and regain advantage within the operational
environment.

2. the NATO approach aligns more closely with a comprehensive model of multi-do-
main engagement. It seeks to combine military power with civilian instruments of
power - including diplomacy, information, and economic tools - to achieve strategic
initiative and accomplish key tasks outlined in the NATO 2022 Strategic Concept. This

13
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reflects NATO’s multilateral character, emphasizing cohesion, deterrence, and resil-
ience through political-military integration rather than pure warfighting dominance.>

CONCLUSION

The outcomes of the analysis highlight that the common denominator of both the
NATO and United States approaches to MDO lies in their advancement beyond the cu-
rrent military doctrines of joint operations. They focus on the synergistic effect generated
by the coordinated conduct of operations across the conventional, cyber, and space do-
mains - which also include the information and electromagnetic environments - and on
the ability to produce effects across all three dimensions: physical, virtual, and cognitive.

Success in MDO depends on the integration of all involved factors, particularly mili-
tary capabilities. It is clear that achieving perfect integration of all capability elements
in the field is nearly impossible due to various constraints - political, economic, operati-
onal, and related to resource timing - that prevent the simultaneous use of all available
assets. Instead, this approach relies on cross-domain synchronization to maintain strate-
gic advantage and initiative over the adversary.

Thus, an effort to improve the capabilities of military units to strengthen their ope-
rational effectiveness, interoperability, and multi-purpose, is a necessary prerequisite
leading to victory. The application of joint standards and military art embodied in mili-
tary doctrines undoubtedly contributes to increasing the combat potential of the armed
forces as such. (Zizka 2024, 4)

Therefore, there is a need to evolve the current concept of joint and combined ope-
rations towards a new non-linear paradigm across domains, especially in light of the
extraordinary evolution of technologies used in decision-making processes, sensors,
and weapon systems. Both concepts highlight that an effective response to threats in
a multi-domain environment also requires strong integration of all Main Capability Are-
as, allowing for the synchronization of effects through the establishment of synchronized
command and control structures that guarantee both unity of command and, where
necessary, interaction between the strategic, operational, and tactical levels.

Understanding the strengths and dependencies of joint capabilities in each domain is
fundamental to a multi-domain, combined arms approach to operations (FM 3-0 2022,
1-18). To understand security threats while managing effective and timely responses
capable of generating stable real-time effects in both physical and virtual operational
domains, the armed forces must possess the capabilities to ensure harmonization and

5 According to the official NATO website, the principles of the comprehensive approach - coherence of
actions, civil-military interaction, and engagement with external partners - are integral to the activities of
NATO Headquarters’ Crisis Management Task Force as well as the NATO Command and Force Structures.
Military means, although essential, are not sufficient on their own to address the many complex
challenges to security. The effective implementation of a comprehensive approach to crisis situations
requires contributions from nations, international organizations, and non-governmental organizations in
a concerted effort.
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synchronization of actions and effects. However, it is not possible to generate concrete
multi-domain defence capabilities without a decisive and coordinated acceleration of
the ongoing process of capability integration - an evolution inevitably embedded within
the very concept of MDO.

Thus, both MDO concepts also clearly emphasize the need to develop corresponding
military capabilities, with particular importance placed on those capabilities structured
within the Main Capability Areas of Command and Control (C2) and Inform (intelligen-
ce services), which play a fundamental role. The Main Capability Areas identify what
NATO’s military organisation must be able to accomplish to cover the full range of the
Alliance’s military missions and to guarantee NATO’s military effectiveness and freedom
of movement. The development of the Main Capability Areas within the Capability Hie-
rarchy took into account existing and accepted capability frameworks from NATO nations
and other established capability frameworks and taxonomies (SHAPE/ACT 2015). The
publication defines the Main Capability Areas as an essential link between NATO core
tasks and NATOQ’s defence planning. These areas identify what NATO’s military organi-
sation must achieve to support the full scope of Alliance military missions and ensure
effectiveness. On the other side, the biggest barrier to get a higher degree of interope-
rability is the lack of a common military capability terminology across the alliance to de-
scribe the multi-domain operating environment, and to communicate changes in that en-
vironment. (Watling 2019, 31) The U.S. needs to support the development of a common
military capability terminology, a common systems architecture for sharing situational
awareness, and the training required to enable allied formations to understand critical
capabilities and how to leverage them. In this context, supporting the leadership of the
NATO Defence Planning Process is preferable to challenging it.

The U.S. Armed Forces and NATO European allies must fully leverage each nati-
on’s unique capabilities to seize the current window of opportunity to build a multinatio-
nal force capable of MDO, with sufficient readiness, authority, interoperability, and force
posture to effectively compete below the threshold of armed conflict, deter aggression,
and, if necessary, prevail in open conflict should deterrence fail.

This work was supported by the Centre for Security and Military Strategic Studies
from the project DZRO-CBVSS22-OZKON in 2025.

The author declares that there is no conflict of interest in connection with the pub-
lication of this article and that all ethical standards required by the publisher were
accepted during its preparation.
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Abstract: In military operations, there is increasing emphasis on multi-domain
operations (MDO) across land, sea, air, space and cyberspace, with
technology and cognitive domain operations playing key roles. However,
it remains unclear how NATO can optimally prepare officers for MDO.
We applied a military design thinking method in an international
setting, involving participants from diverse professional backgrounds
(government, academia, industry, and military), all experts in Command
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and Control, to design a blueprint for an operational-level MDO training
program. This blueprint outlines the tasks, knowledge, skills and attitudes
required for MDO, and describes the conditions for such a training
program. Our findings provide valuable insights for developing MDO
training programs for NATO officers.

Abstrakt: Ve vojenskych operacich je kladen stale vétsi dliraz na multi-doménové
operace (MDO) v pozemni, ndmorni, vzdusné, vesmirné a kybernetické
doméné, pricemz klicovou roli hraji technologie a operace v kognitivni
dimenzi. Stale vsak neni jasné, jak mlze NATO optimalné pripravit du-
stojniky pro MDO. Poufili jsme metodu vojenského designového mysleni
v mezinarodnim prostredi a zapojili jsme ucastniky z rznych profesnich
prostfedi (vlady, akademické obce, prlimyslu a armady), ve vsech pfi-
padech odborniky na veleni a fizeni, abychom navrhli plan vycvikového
programu MDO na operacni Urovni. Tento plan nastifiuje ukoly, znalosti,
dovednosti a postoje potfebné pro MDO a popisuje podminky pro tako-
vy vzdélavaci program. Nase zjisténi poskytuji cenné poznatky pro rozvoj
vycvikovych program MDO pro dustojniky NATO.

Keywords: Education & Training; Preparedness; Military operations.

Klicova slova: vzdélavani a vycvik; pripravenost; vojenské operace.

INTRODUCTION

The term “Multi-Domain Operations” (MDO) is beginning to resemble a complex phy-
sical concept like dark matter: there is a vague idea what it means, and there is a mass
of lay and specialist opinion that does little to clear the “conceptual clouds”. In this ar-
ticle we do not lift these conceptual clouds. Instead, we look at the concept from the
viewpoint of decision-making in military operations, and propose a way to deal with the
consequences of MDO. To do so, we sidestep the phenomenological discussion on MDO,
and examine the consequences for decision-making. Theoretical hardliners may suggest
that it isimpossible to say meaningful things about the consequences of a concept when
it is not fully understood or clear. We argue that if this were true, we would have to reject
much of applied science since many meaningful applications rest upon fundaments that
are not fully understood. For example, to remain in the field of physics for a moment
longer, anyone turning on a light in a dark room may start wondering whether the light
is a particle or a wave, but this person can also use the light to do something else.

In this paper MDO was considered from a decision-making perspective, and therefore

the origins of MDO were explored. Within the military context, five domains of MDO are
typically discerned: land, sea, air, space and cyberspace (Lund-Hansen and Reilly 2024).
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NATO defined MDO as the coordination of military activities across various operatio-
nal domains, where these activities are integrated with non-military actions, facilitating
the ability to achieve specific military objectives at optimal times and locations (NATO
2023; Cannon 2024). Diaz de Léon (2021, 92) argued that MDO is a continuation of the
1980s concept of “Air-Land Battle”, a challenge that rose from the need to “...defeat an
enemy of the scale of the Soviet Red Army by integrating itself into the joint fight across
the traditional physical maneuvering domains of air and land”. To successfully combat
the Soviet Union all possible fire-power was needed, irrespective of its origins on land
or in the air. That means that at the heart of the problem there is the need to integrate
traditionally separate spheres of operation and decision-making. Integration is thus the
Achilles heel of MDO. People with vastly different trainings, specializations, paradigm
and/or policy frames need to understand their unique differences and shortcomings as
well as strengths. For a commander this poses a vexing problem: how to make decisions
while knowing only part of the job - and being in command of people who do know that
missing part?

The current MDO concept goes beyond the air-land integration challenge. Sea, space
and cyberspace can be added, increasing but not fundamentally altering the integration
problem. Added to this incremental problem there are two new challenges: technology
and the cognitive domain. Regarding technology:

“Today, the MDO deals with the threat from the latest commercial technology and
leveraging the same, as well as the most advanced technology, to improve command
and control of forces” (Diaz de Léon 2021, 92). Technology, and the speed with which it
develops, creates a fundamental challenge because it introduces new territory that no
commander can hope to oversee without the input of specialists in the decision-making
process. To a certain extent the modern battle cannot proceed without technology asse-
ssment of own forces and that of the enemy.

Cognitive domain operations, including psychology and public information operati-
ons, add another fundamental challenge. The battlefield is no longer the place whe-
re metal tries to destroy metal. The cognitive dimension greatly increases a comman-
der’s domain of responsibility. Cognitive warfare is

“..an unconventional form of warfare that uses cyber tools to alter enemy cognitive
processes, exploit mental biases or reflexive thinking, and provoke thought distortions,
influence decision making and hinder action, with negative effects, both at the individual
and collective levels” (Claverie and du Cluzel 2022, 2).

Where technology and the cognitive domain meet, as in artificial intelligence and ma-
chine learning, the requisite knowledge extends far beyond anything taught at military
academies and higher staff schools.

From the viewpoint of decision-making, depending on traditional command and con-

trol (C2) and traditional staff-procedures in which the commander is assumed to be the
most knowledgeable soldier in the room, is insufficient. A commander must depend on
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the inputs of many specialists whose knowledge he/she does not share, and in many
cases does not understand. Educating officers to the point that they master all the nece-
ssary domains would be similar to clean the Augean stables, it would require enormous
amounts of schooling in so many different disciplines that the time to create a philoso-
pher-commander who understands everything is humanly impossible.

However, we believe that commanders can learn to make swift and appropriate de-
cisions within MDO by consistently obtaining timely and accurate information from ex-
perts in various fields and by skillfully coordinating their operations with commanders
from other domains, without needing to be subject matter experts in all specializations
within all domains themselves. To ascertain the requisite knowledge, skills, and attitudes
(KSA) that a commander must acquire for this challenging endeavor, and to elucidate
the conditions that such a training program must fulfill, we engaged participants of the
international NATO Command and Control Centre of Excellence (NATO C2COE) 2024 con-
ference. Through the implementation of military design thinking (MDT) methodology,
they collaboratively shaped a training program for MDO officers at operational level.

1 RESEARCH METHODOLOGY

We applied an MDT method in order to shape a NATO training program for MDO offi-
cers at operational level, in which the tasks to be performed and the KSA to be trained
are specified. The conditions of this training program are defined as well.

1.1 Miilitary design thinking method

Hornstra et al. (2024a) devised an innovative MDT method (refer to Appendix A) sui-
table for designing organizational innovation in the military setting, including shaping
novel training programs for officers. We adapted this MDT approach to fit within the
constraints of a conference setting.

The MDT method that was implemented for the challenges presented in this paper,
incorporated the following modifications compared to the original method of Hornstra
et al. (2024a, 2024b). The STARTEX and Design thinking retreat phases (i.e. Reconnai-
ssance, Development and Consolidation phase) were all conducted in consecutive se-
ssions on the same day. Therefore, the format and objectives of the MDT session were
explained to the participants in the STARTEX instead of the Reconnaissance phase. Given
the time constraints, we limited each of the Design thinking retreat phases from 90 to
60 minutes. For the same reason, we replaced the two one-hour presentations of senior
officers, in both the Reconnaissance and Development phase, with a 10-minute presen-
tation of a senior officer at the beginning of the Reconnaissance phase.
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Additionally, we aimed to engage as many conference participants as possible in this
session. However, due to the overwhelming interest, to maintain manageable oversight
of the MDT process, we divided the participants into two groups of equal size: imple-
menters and observers. Implementers were to engage in the MDT process. Observers,
on the other hand, were to monitor the performance of the MDT process with the aim
of providing feedback to implementers regarding the interim and final results during the
plenary sessions. Each group (implementers and observers) was designed to have appro-
priate representation of both senior and junior members, while also ensuring a balanced
inclusion of civilian and military personnel.

Furthermore, because this implementation of the MDT method was not conducted
within the context of a military exercise, in the Reconnaissance phase, we did not asso-
ciate the MDT process (performance reflection) with a military exercise (performance).
Moreover, there was no necessity to differentiate among various types of learners in this
context. Finally, there was no specific requirement for a transition from heterogeneous
to homogeneous subgroups during the MDT process. Table 1 outlines the phases and
corresponding key steps of the MDT method that we employed in this study.

Table 1: An MDT method to shape military training programs, derived from Hornstra et al.’s (20243,
2024b) MDT method

Phase Key steps per phase

STARTEX 1) Study available documents to determine the unperceived
learning needs of the target learners (prior to session).

2) Explain format and objectives of MDT session to participants.
3) Conduct a survey among implementers to determine perceived
learning needs of target learners, whereas observers only complete
the personal background information questions of this survey.

4) Ask each implementer to interview one implementer with two
informal questions about the intended training program.

Design thinking retreat: 1) Provide a 10-minute relevant presentation of a senior officer.
Reconnaissance 2) Provide implementers with data generated in the STARTEX

phase and ask them to study the data individually.

3) Ask implementers to review data and to brainstorm ideas in subgroups.

4) Ask implementers in subgroups to engage in divergent thinking and brainstorming
about the data sources in order to generate as many ideas as possible about
impediments and enablers for learners to attend the activities of the training
program, where implementers per subgroup mark the ideas on sticky notes.
5) Let implementers plenarily inventory, thematically

group and qualitatively assess the ideas.

6) Ask observers to provide feedback to implementers.

Design thinking retreat: 1) Ask implementers to break up into same subgroups and develop an optimal set of
Development activities, based on generated, grouped and assessed ideas in Reconnaissance phase.
2) Ask implementers in the subgroups to present

plenarily their suggested training program.

3) Ask observers to provide feedback to implementers.

4) Take notes and facilitate open discussion to clarify ideas.

5) Merge common themes from the several suggested training

programs into an initial group of ideas for the training program.
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Design thinking retreat: 1) Ask implementers to break up into same subgroups to generate and
Consolidation refine solutions for the initial group of ideas for the training program.
2) Challenge ideas about solutions and provide feedback.

3) Ask implementers in subgroups to pitch plenarily their main solution.
4) Ask observers to provide feedback to implementers.

5) Ask implementers to refine their main solutions.

6) Compliment publicly the subgroup on best solution.

7) Plan further refinement and piloting of solutions.

Implementation 1) Implement solutions developed during design thinking retreat.

1.2 Participants

The MDT session participants constituted a subset of the attendees from the annual
multi-day NATO C2COE 2024 conference on C2. This group consisted of junior and senior
NATO officers as well as civilian and military scientists, all C2 experts. For further infor-
mation regarding the participants, refer to Table 3 in the Results section.

1.3 Setting

The MDT session Applying Military Design Thinking as a flexible C2 method to MDO:
Shaping a training program for NATO officers was conducted as part of NATO C2CO-
E’s 2024 conference program, which was titled that year NATO Multi Domain Operations
Synchronisation - C2 Implications: How to achieve converging effects in the continuum
of competition?. The MDT process was executed on November 19, 2024, at the military
barracks Majoor Jan Linzel Complex in The Hague, the Netherlands.

1.4 Procedure

Three researchers (SH, JH, SN) supervised the execution of the MDT process. Table 2
displays the time table of the successive phases of this process. In the next sections, we
described the proceedings of the STARTEX, Reconnaissance, Development and Consoli-
dation phase in detail.

Table 2: Time table of the MDT process as executed during the NATO C2COE 2024 conference

Phase Time (p.m.)
STARTEX 1.15-1.35
Break 1.35-1.45
Reconnaissance 1.45-2.45
Break 2.45-255
Development 3.05-4.05
Break 4.05-4.15
Consolidation 4.15-5.15
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1.4.1 STARTEX phase

The session began with an overview of the format and a detailed explanation of the
objectives of the MDT session. Adhering to the principle of just-in-time information, it
was briefly noted that four immediately subsequent sessions would be conducted. The
objectives of the MDT session were (1) experiencing the MDT process as an agile C2
method and (2) designing the blueprint of an innovative NATO training program for MDO
officers at operational level.

Subsequently, we delineated the difference between unperceived and perceived lear-
ning needs of the target audience, meaning NATO officers conducting multi-domain ope-
rations (i.e. MDO officers). Unperceived learning needs are those of which participants
may not be aware, whereas they are cognizant of perceived learning needs. To mitigate
the possible unperceived learning needs, prior to the actual session, we described the
contemporary MDO challenges, as set out in the Introduction section. Additionally, to
address the perceived learning needs and to initiate the thinking process among im-
plementers about the intended training program, we performed a five-minute needs
assessment survey and a ten-minute peer interview. The survey (refer to Appendix B)
comprised nine closed-ended questions and three multiple-choice questions. Subse-
qguently, implementers were given two questions to facilitate informal peer interviews in
pairs. The questions administered were When you think about the preparation of MDO
officers at operational level, what do you think we should definitely / definitely not inclu-
de in a NATO training program? On the contrary, observers only completed the personal
background information questions of the survey.

1.4.2 Reconnaissance phase

To further stimulate the thinking process, a senior officer provided a presentation
about NATO MDO. Implementers were then provided with data generated during the
STARTEX phase, encompassing both unperceived and perceived learning needs. Initially,
implementers were instructed to individually study these data sources. The implemen-
ters were then divided into two subgroups of equal size. Each subgroup was structured
to ensure an adequate representation of both senior and junior members, as well as
a balanced inclusion of civilian and military personnel. They were directed to review the
data and brainstorm ideas. This activity involved divergent thinking and brainstorming
to generate numerous ideas regarding the impediments and enablers for training MDO
officers at operational level. Each idea was recorded on a sticky note by implementers.
These notes were collected afterwards within each subgroup, yielding numerous dis-
tinct, though frequently ambiguous and disjointed, ideas. Following this, implementers
were instructed to catalog and thematically categorize all the ideas during a plenary se-
ssion, while observers provided feedback.

1.4.3 Development phase
Following the completion of the Reconnaissance phase, we transitioned to the De-
velopment phase. Implementers were instructed to reassemble into the same two
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subgroups and utilize the ideas developed during the Reconnaissance phase to create
an optimal set of training activities. To facilitate this process, and with the aid of a format
provided in Appendix C, implementers were then assigned to identify the tasks of MDO
officers at operational level; the necessary KSA for each task; and the components of the
new training program for these MDO officers, which includes the KSA required for each
MDO task. Next, each subgroup presented their proposed training program in a plenary
session, while observers offered input again. The researchers documented the presen-
tations and facilitated an open discussion to elucidate the ideas. The researchers then
synthesized the common themes from both proposed training programs into an initial
set of ideas for the training program.

1.4.4 Consolidation phase

Upon completing the Development phase, we advanced to the Consolidation phase.
Implementers were directed to reorganize into the same two subgroups as in the prior
phase. They enhanced and refined the initial set of ideas for the training program deve-
loped during the Development phase. The researchers circulated among the subgroups
to critically evaluate the ideas and offer constructive feedback.

Thereafter, each subgroup of implementers presented their proposed training pro-
gram in a plenary session, still adhering to the format outlined in Appendix C. During
these presentations, both researchers and observers provided feedback, leading to the
final revisions of the proposed training programs. The highest-ranking officer among the
researchers publicly commended the subgroup of implementers with the best training
program. Finally, participants were informed that the research team would consolidate
the components (i.e. intended tasks to be performed and KSA to be trained) and con-
ditions of all proposed training programs into a single comprehensive training program,
which could serve as the blueprint for a NATO training program of MDO officers at ope-
rational level.

1.5 Data analysis

We utilized SPSS (version 28.0.0.0) to analyze the quantitative data of the survey.

2 RESULTS

From the MDT process, we present the following data: personal background infor-
mation of participants, perceived learning needs, and components and conditions of
a NATO training program for MDO officers at operational level. For all instruments in this
study, the response rate was 100% (implementers: 18/18; observers: 18/18).
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2.1 Personal background information of participants

To place the findings of this study in the appropriate context, personal background
information of the implementers and the observers is first presented in Tables 3 and 4,
respectively. This background information was gathered through the introductory nine
closed-ended questions of the needs assessment survey. Several civilian participants re-
ported having a military background. Nevertheless, we classified their professional sta-
tus based solely on their current civilian roles.

Table 3: Personal background information of implementers

Question N=18

Country of origin Denmark: 1
France: 1
Germany: 2
Greece: 1
Ireland: 1
Italy: 1
Norway: 2
Romania: 1
Sweden: 1
The Netherlands: 3
Turkey: 1
Ukraine: 1
USA: 2

Highest level of education completed Bachelor: 3
Master: 14
PhD: 1

Age 30-39 year:
40-49 year:
50-59 year:
60-69 year:

v w

Professional status Civilian: 8
Military: 10

Military rank OF-6: 1
OF-5:4
OF-4:1

0-5:2
0-4:1

OR-7:1

Military branch Air Force: 3
Army: 4
Navy: 3

Civilian expertise Command and Control: 1
Data / Al / Cybersecurity: 5
Operations assessment: 2

Civilian position Advisor / consultant: 3
IT architect: 2
Manager: 3
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Organization

CMK Global Consultancy: 1

Danish Ministry of Defense: 1

Dutch National Cyber Security Centre: 1
Infodas: 1

Mandiant Google Cloud: 1

Microsoft: 2

NATO Allied Command Operations: 1

Table 4: Personal background information of observers

Question

N=18

Country of origin

Canada: 1

Estonia: 1

France: 1
Germany: 1

Italy: 1

Norway: 1
Portugal: 1

Spain: 2

Sweden: 5

The Netherlands: 4

Highest level of education completed

Bachelor: 3
Master: 11
PhD: 4

Age

30-39 year: 0
40-49 year: 3
50-59 year: 10
60-69 year: 5

Professional status

Civilian: 9
Military: 9

Military rank

OF-5:2
OF-4:5
OF-3:1
OF-2:1

Military branch

Air Force: 2
Army: 4

Civil Guard: 1
Navy: 2

Civilian expertise

Business development: 1
Decision-making: 1

Command and Control & Operations: 3
Operation analysis: 2

Signal intelligence: 1

Technology and innovation: 1

Civilian position

Analyst: 2

Business developer: 1
Manager: 2

Scientist: 4

Organization

Canadian Joint Warfare Centre: 1
Helmut-Schmidt-University: 1
Lockheed Martin: 1

Netherlands Organisation for Applied Scientific Research (TNO): 1

Rohde & Schwartz: 1

Saab AB: 1

Swedish Armed Forces: 1
Swedish Defence University: 2
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2.2 Perceived learning needs of implementers

The data of the perceived learning needs concerning MDO at operational level were
gathered through a needs assessment survey and paired peer interviews. Table 5 pre-
sents the data from the needs assessment conducted among the implementers. These
data were collected through the three multiple-choice questions of the needs assess-
ment survey, in which multiple answers were possible for each question.

Table 5: Needs assessment - Perceived learning needs of implementers

Question

N=18

What types of professional development
are you currently spending time on to gain
more insight into MDO at operational level?

Military exercises: 13
Education and Training: 6
Performing research: 7
Literature: 10
Conferences: 16
Podcasts: 5

Other: 1 (wargame)

What types of professional development
do you need to gain more insight
into MDO at operational level?

Military exercises: 15
Education and Training:11
Performing research: 6
Literature: 18
Conferences: 5

Podcasts: 2

Other: 1 (wargame)

What factors may prevent you from gaining
more insight into MDO at operational level?

Lack of opportunities: 10

Lack of time: 10

Lack of motivation: 2

Lack of clear expectations from commander / organization: 6

In Table 6, the data from the implementers’ paired peer interviews are displayed. The
responses regarding the areas that require / do not require training were systematically

categorized.

Table 6: Peer interviews - Perceived learning needs of implementers

Question

N=18

When you think about the preparation
of MDO officers at operational level,
what do you think we should definitely
include in a NATO training program?

1) Definition of MDO concepts.

2) Description of domains (including space, virtual and cognitive).
3) Synchronization / Interoperability / Interaction across NATO
members and domains, including non-military actors.

4) Relationship between MDO and C2.

5) Effects thinking.

6) Data collection / Knowledge management / Information sharing.
7) Technology (e.g. Al) in support of MDO.

8) Cybersecurity.

9) Application of MDO to real-world operations.

10) Collective (i.e. cross-domain) training.

11) Cultural competencies (soft collaboration skills).

When you think about the preparation of
MDO officers at operational level, what
do you think we should definitely not
include in a NATO training program?

1) Excessive emphasis on theoretical aspects.

2) Excessive emphasis on technical aspects.

3) Hierarchical structures and inflexible procedures.
4) Limitation to physical domains.
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2.3 Components and conditions of NATO training
program for MDO officers at operational level

As the final outcome of the MDT process, the implementers have formulated the
components and conditions of a NATO training program for MDO officers at operational
level. These findings are presented in Table 7. The implementers did not determine the
required KSA for each task individually, but rather identified a comprehensive set of KSA
that collectively enable the performance of the intended MDO tasks. Similarly, the con-
ditions for the entire training program have been specified.

Table 7: Components and conditions of a NATO training program for MDO officers at operational
level

Tasks to be performed Knowledge / Skills / Attitudes to be trained Conditions
1) Cross-domain Knowledge - Cross-domain collective
stakeholder - MDO concepts training
analysis - Basics of all domains - Not overly theoretical in
- Relevant military doctrines orientation
2) Cross-domain - Abilities of industry, governments - Not overly technical in
team building and academia orientation
- Coherence of cross-domain effects - Clear connection to real-world
3) Information - MDO of opponents operations
sharing
Skills
4) Coordinating and - Cultural soft skills
enhancing the - Collaborative soft skills
effects of one’s - Team building soft skills
own domain in - Interpersonal soft skills
relation to the - Innovation management skills
effects of other
domains, and Attitudes
reciprocally - Trust in other experts and other
domains
5) Anticipating MDO - Open to innovation
of opponents

3 DISCUSSION

This study aimed to shape an innovative NATO training program for MDO officers at
operational level by applying the MDT methodology tailored by Hornstra et al. (20244,
2024b). MDO necessitates an effective orchestration and synchronization across do-
mains and environments. Such an exhaustive approach requires multi-domain training
and exercises. By employing MDT as a human-centric, collaborative process we explored
ideas and narrowed them into viable training options.

The key findings are described in Table 7 as an overview of tasks, KSA and conditions
for a MDO training program on a comprehensive level rather than task-specific. This is

29



Vojenské rozhledy ¢. 2/2025 From Battlefield to Classroom

in line with the cross-disciplinary perspective on MDO itself. Officers who are tasked
in planning, conducting and evaluating MDO must be able to work cross-domain to be
effective. Officers trained in a single-domain expertise need to make the shift to adapt
to and adopt a multi-domain approach. As one participant aptly explained with a meta-
phor: “How can you expect to win a chess match if you can only see two rows of chess
pieces?”. In the next sections, we discuss the key findings: the KSA to be trained and the
associated conditions for such a training program. Although participants stressed that
the entirety of the KSA is necessary to perform adequately the entirety of the MDO tasks
cohesively, for illustration purposes, we linked below each of the KSA to be trained to
an acknowledged task (i.e. cross-domain stakeholder analysis, cross-domain team buil-
ding, information sharing, coordinating and enhancing the effects of one’s own domain
in relation to the effects of other domains and reciprocally, and anticipating MDO of
opponents).

3.1 Knowledge to be Trained

For MDO officer training, one of the key areas of knowledge to address is the esta-
blishment of a common understanding between cross-domain stakeholders of the ba-
sic MDO concepts: definitions, roles, rules and processes in combination with the use
of interoperable technology. The goal is not to have individual interpretations but to
build a clear, shared understanding that all officers can align with. This shared knowledge
forms the foundation for effective C2 and action across all domains, ensuring that all
officers work together with the same goals and approach in mind.

The participants of the MDT process underscored the importance of cross-domain
stakeholder analysis, where officers must identify key actors across domains and under-
stand their capabilities and influence on military operations. Understanding and coor-
dinating the effects of one’s own domain in relation to other domains is essential to
guaranteeing that actions complement and reinforce each other rather than operate
in isolation. However, we cannot expect a MDO officer to be a modern military vari-
ant of the Renaissance concept of the homo universalis. MDO officers do not need to
be experts in every domain, but they must understand the foundational principles of
each domain. For example, Air Force officers should be aware of both cyber threats and
opportunities, even if their primary expertise is in air operations. After all, a cyberattack
on enemy air defense systems can create vulnerabilities, making it easier for aircraft to
strike ground targets. To effectively leverage such opportunities, officers must under-
stand the harmony between domains through both technical enablement and a strate-
gic mental framework for synchronization.

Another key area of knowledge is understanding relevant military doctrines. It is im-

portant to establish connections between these doctrines, ensuring that they align with
MDO principles. Moreover, keeping doctrines up to date is crucial, as they provide the
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framework for operations and guide decision-making. Officers must be familiar with both
current doctrines and any updates, as this helps adaptability across different domains.

MDO is not limited to merely military domains but also involves the synchronization
of actions and capabilities from non-military (i.e. civilian) sectors. By comprehending
what actors such as tech companies, universities and defense contractors can contribu-
te, officers can better leverage their strengths, synchronize efforts and influence them
or be influenced by them. Insights into these abilities is important for effective cross-do-
main team building in order to enhance overall performance in MDO.

The results of the MDT application identified the task of anticipating the MDO of
opponents, which is necessary for staying ahead of adversaries rather than losing the
initiative. If officers only know their own side, it will likely lead to failure. Consequently,
it is just as important to recognize and anticipate the opponent’s MDO strategies, capa-
bilities and potential actions. Without a comprehension of adversary MDO strengths and
weaknesses, officers may fail to effectively counter threats and exploit opportunities.

3.2 Skills to be Trained

According to the results of the MDT application, the development of soft skills (e.g.
cultural, collaborative, interpersonal and team building) is important to teach during
a MDO course in order to foster adaptability, collaboration and innovation. Over the
years, the military has cultivated a distinct culture. Even within the traditional three
domains, cultural differences have posed significant challenges. These challenges are
further complicated by the involvement of non-military actors and varying effects. MDO
officers must be proficient in working with experts from diverse fields and domains to
promote seamless cross-domain coordination. As the nature of MDO constantly evol-
ves, agility in team structures is essential, allowing teams to quickly adapt to changing
operational demands and maintain effectiveness in complex scenarios. While the chain
of command remains important, the rigid command-and-obey model is not sufficient
anymore with individuals from various backgrounds and perspectives. As a consequen-
ce, soft skills are essential for officers to acknowledge and navigate these differences,
facilitating effective cooperation across military and civilian sectors.

Additionally, the participants highlighted the importance of innovation management
skills for MDO, given the swiftly changing landscape of contemporary warfare that de-
mands ongoing adaptation and the incorporation of novel technologies (Lund-Hansen
and Reilly 2024). These skills empower military leaders to adeptly coordinate and exploit
advancements across multiple domains (Armstrong et al. 2024). Furthermore, innovati-
on management cultivates an environment of creativity and problem-solving, which is
indispensable for tackling the intricate and unpredictable challenges encountered on the
multi-domain battlefield (Lund-Hansen and Reilly 2024).
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3.3 Attitudes to be Trained

In ongoing conflicts, we witness the rapid emergence of new weapons and unexpec-
ted technological advancements. New technologies, including the omnipresent appli-
cation of drones, are increasingly shaping military operations. The speed with which
such new technologies occur require a nimble and agile attitude, in both mindset and
actions. MDO officers must therefore develop an open attitude towards innovation in
order to stay ahead of trends, adapt to new tools and integrate them into MDO. Even
with emerging technology, such as artificial intelligence and near real-time availability
of data and communication from tactical to strategic commands, MDO remains funda-
mentally human-driven. As a result, trust among humans and trust in systems remains
essential for mission success (Wrigley, Mosely and Mosely 2021). Nonetheless, traditio-
nal military training often fosters suspicion toward external expertise, as the instinct is
to keep everything within the commander’s control. In a rapidly changing environment,
this approach is no longer feasible. Effective information sharing, along with trust and
collaboration, is crucial for integrating insights from different stakeholders to achieve
desired converging effects in MDO. While many younger officers may be familiar with
and born into a world where innovation and emerging technologies are readily available,
the ability to embrace and use new ideas and tools is crucial. Grounded in trust possibly
beyond their comfort zones, today’s military officers need to move past old-school app-
roaches, and be willing to accept and capitalize upon new technologies.

3.4 Conditions of Training Program

The findings of the MDT session indicated that, contrary to what is often the milita-
ry training practice, a MDO training program should be designed to address the needs
of different branches collectively, rather than being tailored to specific branches. Only
in this manner do officers from diverse backgrounds come to understand each other
and each other’s domains thoroughly. In other words, MDO experts should teach as
they preach. Furthermore, there is a need to balance theory and practice. By avoiding
overly theoretical or technical approaches, the MDO program should remain relevant to
practical real-world endeavors. Wargaming using scenarios from stakeholders may help
to develop interactive and experimental learning platforms that allow trust-building and
cross-domain coordination and alignment.

3.5 Strengths and Limitations of this Study

This study has some strengths. The participants in the MDT session were all C2 ex-
perts. Moreover, they came from various nations, were at different stages of their ca-
reers and had diverse professional backgrounds (government, academia, industry, and
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various branches of the military). This diversity in perspectives on MDO stimulated and
facilitated discussions and idea development in the group process, thereby enriching the
outcome of the MDT run. Additionally, previous research on the MDT method with the
aim of creating training programs for officers was limited to a military exercise context
(Hornstra et al. 2024b). This study demonstrated that the MDT method can also be de-
coupled from a military scenario and applied in the form of an expert meeting within, for
example, a conference setting.

However, there were some limitations as well. The MDT run was conducted in a time-
-limited session at the NATO C2COE 2024 conference reducing the comprehensiveness
of the discussion in each MDT phase. In addition to that, participation in the MDT se-
ssion was voluntary and open to all conference attendees. This setup may have introdu-
ced selection bias.

3.6 Further Research

In this study, an innovative MDT method was used to collaboratively develop compo-
nents and conditions for a training program for MDO officers at operational level. MDT
is an iterative phased group process that combines brainstorming and divergent thinking
to generate a broad range of ideas. These ideas are subsequently refined and systemati-
cally narrowed down to viable solutions that can be practically implemented. However,
there are other methods that offer advantages in analyzing problems and finding solu-
tions as well. For example, round-table Delphi methods likewise prioritize generating,
testing and refining solutions. Future research could investigate whether understanding
different aspects of and generating solutions for a training program for MDO officers
through a Delphi method would offer new insights into shaping such a program. Future
research could also examine through a retro analysis on a known training setting, asse-
ssed and addressed in a classical manner, whether the application of MDT could lead to
a quicker and/or better outcome.

CONCLUSIONS

This study highlights the current paradigm shift in problem-solving approaches within
the military context, emphasizing not only the search for solutions using known methods
but also questioning which methods are best suited to achieve the desired outcomes.
Moving away from typical military hierarchical decision trees, the study advocates for
the inclusion of divergent thinking to contribute to solutions for complex and volatile
problems. This approach aims to accelerate the decision-making process, enabling mili-
tary organizations to stay ahead of evolving situations by employing a faster well-known
Orientation, Observation, Decision and Action (OODA) loop. The MDT method provides
a concrete framework to achieve these goals. However, it is crucial to recognize that at
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some point, a decision must be made to implement the MDT method into the actual
planning and execution processes. This raises the question of how much certainty of
success for the execution of an MDT run is required to make such a decision. In any case,
this study has demonstrated that the MDT method provides the opportunity to colla-
boratively design the blueprint of a military training program, in this instance for MDO
officers at operational level, together with experts. Finally, NATO has not been idle in
the development of MDO training programs. For instance, NATO School Oberammergau
(2024) has scheduled new MDO courses in 2025 to improve operational readiness in
the MDO field. We believe that the findings of this study can assist educators in further
enhancing their MDO training programs, thereby better preparing NATO officers for their
current duties within the MDO context.
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Appendix A —Phases and corresponding key steps of the military design thinking method (2024a)

Phase Key steps per phase

STARTEX 1) Study available documents to determine the unperceived
learning needs of the target learners (prior to session).

2) Conduct a survey among the participants to determine
the perceived learning needs of the target learners.

3) Ask each participant to interview one participant with two
informal questions about the intended training program.
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Design thinking retreat: 1) Provide two one-hour relevant presentations of
Reconnaissance senior officers (immediately prior to session).

2) Inform the participants on design thinking retreat’s format.

3) Link the military operation of the exercise (performance)

to the MDT process (reflection on performance).

4) Provide the participants with the data generated in the
STARTEX phase and ask them to study the data individually.

5) Ask the participants to review the data and to

brainstorm ideas in heterogeneous subgroups.

6) Ask the participants in the subgroups to engage in divergent
thinking and brainstorming about the data sources in order to
generate as many ideas as possible about impediments and enablers
for learners to attend the activities of the training program, where
the participants per subgroup mark the ideas on sticky notes.

7) Let the participants plenarily inventory, thematically

group and qualitatively assess the ideas.

Design thinking retreat: 1) Provide two one-hour relevant presentations of

Development senior officers (immediately prior to session).

2) Ask the participants to break up into homogeneous subgroups
and develop an optimal set of activities for different types of
learners (e.g. learners from different units), based on the generated,
grouped and assessed ideas in the Reconnaissance phase.

3) Ask participants in the subgroups to present plenarily their
suggested training program for their type of learners.

4) Take notes and facilitate open discussion to clarify ideas.

5) Merge common themes from the several suggested

training programs for the various types of learners into

an initial group of ideas for the training program.

Design thinking retreat: 1) Ask the participants to break up into the same

Consolidation homogeneous subgroups to generate and refine solutions

for the initial group of ideas for the training program.

2) Challenge ideas about solutions and provide feedback.

3) Ask participants in subgroups to pitch plenarily their main solution.
4) Provide feedback on main solutions.

5) Ask participants to refine their main solutions.

6) Compliment publicly the subgroup on best solution.

7) Plan further refinement and piloting of solutions.

Implementation 1) Implement the solutions developed during the design thinking retreat.

Appendix B — Needs assessment survey (2024b)

12 questions.

Duration of maximum 5 minutes.

General

1) COUNTIY: oottt et et e ettt e e ebe st e bes bt eaeeaeeae e sesaes st ateebensesesbes st asseaesbessasetsrsaanas

2) Highest completed degree of education (cross out what
does not apply): Bachelor / Master / PhD

3) AL (YBAIS): ettt ettt ettt et et ettt sete et e s bt et aaeebe e neaaet et easeteeteanatens
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4) Professional status (cross out what does not apply): Military / Civilian

Military (if applicable)

5) MIIEAIY FANK: oottt ettt et sttt essae e be s eabeb st eae et st easesasensene

6) MIlITArY DraNCR: ..ottt ettt et st r s s ete st et aessasetesrennas

Civilian (if applicable)

7) CIVIlIAN @XPEITISE: ..ottt ettt et et ettt eeteebe e et b s sas et ete e sessesesaaseaenn
8) CIVIlIaN POSITION: ..ottt ettt ettt st r et saeeve e e et s ereaseteebenanenns

9) Civilian OrZaNIZAtiON: ......vcuieiie ettt ettt et sttt te et ea et et seae et snanans

Professional development

10) What types of professional development are you currently spen-
ding time on to gain more insight into MDO at operational level? Please
check what applies to you (multiple answers possible).

o Military exercises

0 Education and Training

o Performing research

O Literature

o Conferences

O Podcasts

4 01T OO OO T PSSRSO

11) What types of professional development do you need to

gain more insight into MDO at operational level? Please check

what applies to you (multiple answers possible).

o Military exercises

0 Education and Training

o Performing research

O Literature

o Conferences

0 Podcasts

I @ 11 o 1T O OO OO O OO RO RRTRRPRRE
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12) What factors may prevent you from gaining more insight into MDO at ope-
rational level? Please check what applies to you (multiple answers possible).

0O Lack of opportunities

O Lack of time

O Lack of motivation

0 Lack of clear expectations from commander / organization

Appendix C - Format for Development phase (2024b)

Tasks: Knowledge, Skills, Attitudes (KSA): Component NATO training program:
What should we What should we know and what What should we have to train for that?
perform?! should we be able to do (per task)?
Task 1 Set 1 of KSA Component 1 (Task 1 and KSA)
Task 2 Set 2 of KSA Component 2 (Task 2 and KSA)

o

>

<Q

©

_§ Task 3 Set 3 of KSA Component 3 (Task 3 and KSA)

©

9]

Qo

o

®

o Task 4 Set 4 of KSA Component 4 (Task 4 and KSA)

a

>
Task 5 Set 5 of KSA Component 5 (Task 5 and KSA)

! Describe as many tasks as necessary (possibly more or less than 5).
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Abstract:

Abstrakt:

This article presents a formal economic framework for assessing the
sustainability of prolonged attritional warfare. Using the ongoing Russian
invasion of Ukraine as a case study, the paper models the interaction
between military production and consumption (losses) to evaluate
the limits of state endurance under sustained conflict. The core of the
analysis is a differential function of the war economy, defined as the net
capacity to sustain operations over time, which is the difference between
production and losses. This function is embedded within a theoretical
construct that distinguishes between sustainable and unsustainable
operational regimes, marked by critical thresholds of system exhaustion.
Through a combination of regression analysis and symbolic modelling,
the paper demonstrates how Russia’s current attritional strategy may be
approaching a structural breaking point. The findings offer a conceptual
and empirical basis for evaluating wartime industrial resilience and may
inform strategic policy and conflict forecasting.

Tento prispévek predstavuje formalni ekonomicky ramec pro hodnoce-
ni udrzitelnosti pfi dlouhodobém opotfebovavacim valceni. Na prikladu
probihajici ruské invaze na Ukrajinu modeluje interakci mezi vojenskou
vyrobou a spotfebou (ztratami), aby zhodnotil meze odolnosti statu
v podminkach trvalého konfliktu. Jadrem analyzy je diferencialni funk-
ce valecné ekonomiky, definovana jako Cista schopnost udrzet operace
v Case, ktera predstavuje rozdil mezi produkci a ztratami. Tato funkce je
zakotvena v teoretické konstrukci, ktera rozliSuje mezi udrzitelnymi a ne-
udrzitelnymi operacnimi rezimy a je charakterizovana kritickymi mezemi
vyCerpani systému. Na zakladé kombinace regresni analyzy a symbolické-
ho modelovani prispévek ukazuje, jak se soucasna ruska strategie vycer-
pavani maze bliZit bodu strukturalniho zlomu. Zjisténi nabizeji koncepcni
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a empiricky zaklad pro hodnoceni odolnosti valeéného primyslu a mo-
hou byt podkladem pro strategickou politiku a predvidani konflikt(.

Keywords: Attritional Warfare; Defence Economics; Regression Analysis; Strategic
Sustainment; War Economy.

Klicova slova: opotrebovavaci valka; ekonomika obrany; regresni analyza; strategicka
udrzitelnost; valecna ekonomika.

INTRODUCTION

Despite being undesired and unwilling, attritional warfare, under certain circumstan-
ces, may become a strategic choice. In the case of Ukraine, assessing the enemy’s re-
solve, resources, and capacity to replenish losses becomes essential for predicting the
war’s course. Kyrylo Budanov, head of Ukraine’s Directorate of Intelligence, in one inter-
view during the 2024 Annual Yalta European Strategy meeting, suggested that Ukraine
could enter the final stages of its conflict with Russia, potentially concluding between
late 2025 and early 2026, assuming that Russia is on the road to exhausting its resources
for waging war (TuweHko 2024).

This study examines how long a state can sustain war efforts under the strain of attri-
tional warfare. Using the Russian-Ukrainian conflict as a case study, it seeks to estimate
the point at which military production can no longer meet losses, signalling operational
collapse. The aim is to provide a practical, data-driven model for assessing economic
sustainability in prolonged conflicts, aiding strategic decision-making where manoeuvre
warfare is not feasible.

The concept of economic endurance developed in this paper has significant implicati-
ons for conflict behaviour. As states approach their endurance threshold (marked as 6),
the range of strategic options narrows. Actors facing systemic unsustainability are more
likely to modify their strategic preferences, not necessarily because of a change in politi-
cal will, but due to material constraints. This aligns with theories of costly signalling and
coercive bargaining, where battlefield attrition alters perceived resolve and bargaining
power (Fearon 1995).

This research intends to contribute to the body of knowledge on defence economics
by providing econometric analysis to support strategic decision-making. It highlights the
value of economic tools and resources over a doctrinal (maneuverist) perspective in spe-
cific circumstances, such as the war of attrition, a phase in which the Russia-Ukraine
conflict has been, practically since its inception (i.e., February 2022).
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1 METHODOLOGY

1.1 Aim, Methodology, Purpose and Scope of the Research

This research aims to estimate the duration for which the Russian military can sustain
effective operations (offensive and defensive) given current trends in the consumption
of military resources (i.e. the trends during the two years of the armed conflict between
2022 and 2024).

To achieve that aim, we established three objectives.

. The first objective (0,) is to develop a detailed theoretical and graphical repre-
sentation of the war economy function. In this manuscript, the war economy function
represents the core mathematical construct developed to capture how a state’s military
capacity evolves during prolonged attritional warfare. The research is based on the pre-
mise that, in the case of Russia, the war economy, including the defence industrial base,
provides the resources necessary to wage war efforts and sustain military (operational)
activities, including defence industry production, refurbishment of stocked equipment,
maintenance, and foreign aid.

. The second objective (0,) is to determine when the Russian war economy rea-
ches “the breaking point”, i.e. exceeds the system’s endurance threshold. This signifies
the threshold at which the war economy can no longer sustain the required production-
-to-consumption ratio, directly affecting military and combat power. The research also
aims to identify factors influencing the rate of change in this ratio.

. Finally, the third objective (0,) is to use available data to assess the current state
of the Russian war economy and to predict how long it can sustain its war efforts before
a breakdown occurs.

The research aims to provide a theoretical model to support decision-makers in eva-
luating the strategic viability of attritional warfare, especially when manoeuvre-based
strategies are impractical.

In terms of scope, our attrition warfare model is focused on analysing (primarily) Ru-
ssian capabilities in terms of resources and production against losses between 2022 and
2024, with a 2026 horizon. While omitting the solid part of the DOTMLPF-I spectrum
in capabilities (NATO 2016), our study aims to encourage strategic planners (strate-
gists) to recognise that attritional warfare, although undesirable, may be viewed as an

1 DOTMLPF-I spectrum consists of eight components: Doctrine, Organisation, Training, Materiel, Leadership,
Personnel, Facilities, and Interoperability. This framework outlines the fundamental elements necessary
for effective capability development.
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opportunity under specific circumstances. The scope of our research was intentionally
limited to one operational domain, land, and a few capability areas, specifically “en-
gage” and “sustainment” (NATO BiSC 2016), to simplify our approach. The complexity of
waging warfare, developing strategies and operational plans, and ensuring sustainment
(including the defence industrial base and logistics) is significantly higher. This has to be
considered, potentially in parallel with scenario analysis.

1.2 Theoretical Framework

The research combines mathematical modelling and econometric techniques to ana-
lyse the dynamics of a war economy in an attritional style of conflict. From theoretical
and methodological perspectives, the study builds upon a broad volume of literature.
Regarding defence economics, the main framework for analysing war economies draws
from Todd Sandler’s and Keith Hartley’s Handbooks on Economics of Defence, Volume 1
(Hartley and Sandler 1995) and Volume 2 (Sandler and Hartley, 2007). Elaborations on
defence economics also include Ron Smith’s studies on military production and econo-
mic sustainability (Smith 2009; Smith 2014). Regarding the economic modelling of de-
mand and supply, the production-to-consumption ratio analysis, our research attempts
to align with classical economic equilibrium theories, particularly those found in works
such as Paul Samuelson’s “Foundations of Economic Analysis” (Samuelson 1983) and
Gerard Debreu’s “Theory of Value” (Debreu 1972), The use of elasticity to determine the
sustainability of the war economy is rooted in economic dynamics and calculus-based
optimisation models, as detailed in works like Chiang and Wainwright’s “Fundamental
Methods of Mathematical Economics” (Chiang and Wainwright 2005). The graphical
models and logarithmic trend equations align with established methodologies in ma-
thematical economic modelling, as detailed in works like Ekeland and Temam’s “Convex
Analysis and Variational Problems” (Ekeland and Temam 1987).

Regarding econometric techniques, the trendlines and regression models used to
analyse production and consumption rates, we used standard econometric tools such
as those developed by William Greene in “Econometric Analysis” (Greene 2003) and
Jeffrey Wooldridge in “Introductory Econometrics” (Wooldridge 2002). The methodolo-
gy examining the trajectory of production and losses over quarters leverages principles
of time-series analysis, as deliberated in “Time Series Analysis” by James D. Hamilton
(Hamilton 1994), while using data to validate trends in the war economy empirically re-
lates to the empirical analysis frameworks outlined in “Mostly Harmless Econometrics”
by Angrist and Pischke (Angrist and Pischke 2009).

Conceptualising attritional warfare models stems from concepts of attritional war-
fare and its implications for resources and economic dynamics, which can be found in
historical and strategic analyses, such as Trevor Dupuy’s “Attrition: Forecasting Battle
Casualties and Equipment Losses in Modern War” (Dupuy 1990). Manoeuvre as a way
of waging warfare has traditionally been presented as a superior approach to attrition,
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characterised as incremental, costly, and time-consuming. NATO’s doctrine for Land
Operations AJP 3.2 favours the “manoeuvrist approach” as “the land component’s ope-
rational philosophy” (NSO 2022 37). The U.S. Marine Corps’s Warfighting concept consi-
ders manoeuvres as a “state of mind” and “philosophy for ‘fighting smart’” (USMC 2018,
4-26).

Waging quick and efficient military operations to achieve political objectives is a de
facto standard in interstate armed conflicts. The two sides of the Russia-Ukraine war are
no different. However, neither Russia nor Ukraine achieved its objectives quickly in 2022,
nor did Ukraine succeed in a counteroffensive in the summer of 2023. Since then, the
war in Ukraine has evolved into a war of attrition.

Military operations in an attritional conflict differ significantly from those in a war of
manoeuvre. Rather than aiming for a decisive victory through swift and strategic move-
ment, attritional warfare prioritises the gradual destruction of the enemy’s forces and
their capacity to replenish combat power while safeguarding one’s resources (Vershinin
2024). A war of attrition may be characterised as a sustained effort where warring sides
seek to progressively deplete each other’s resources (including manpower) and resolve
(the will to fight). Attritional warfare aims to impose relentless losses on the enemy over
an extended period, ultimately rendering the opponent unable to continue the fight.
Over time, exhaustion or resource depletion compels one side to retreat or surrender
(Dupuy 1987).

2 RESULTS

2.1 Economic Modelling of the Dynamics of Attritional Warfare

To model the material dynamics of attritional warfare, we begin by formalising the
structure of available military resources at the onset of sustained combat. This requires
disaggregating the total pool of usable weaponry into specific components that reflect
their operational status and origin, providing a clearer picture of how these resources
are mobilised, deployed, and replenished over time. The total quantity of weaponry
available for engagement at any given time Q,(t) can be defined as:

Qurlt) = Quolt) + Qui{t) + Qpilt) + Qpe{t), Qp (), Qpi{t)

where:
R denotes Russia
Q,.= Total quantity of weaponry available for engagement
Q,,= Quantity of weaponry in operational use (immediately deployable)
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Q.. = Quantity of weaponry from foreign aid or imports

Q,,= Quantity of newly produced weaponry ready for use

Q.. = Quantity of weaponry in strategic reserves or stocks (including older versions)
Q,,,= Quantity of weaponry under maintenance or refurbishment (expected to return
to service)

Q,,= Quantity of assets in transit or awaiting deployment (e.g., in logistics pipeline)

This modular approach enables the monitoring of how Russia’s weapon stock evolves,
not only through production but also through the mobilisation of reserves, maintenance
throughput, and foreign resupply.

For modelling purposes, we define Q, (t) as the nominal pool of potentially available
weaponry not currently in operational use, but expected to become available through
mobilisation, repair, or deployment: Q, (t) = Q,(t),Q,,(t), Q. (t), representing the pool
of potentially available weaponry that is not yet in active use but could be deployed.

To reflect actual usable capacity, we subtract losses over time:
QRA(t) = QRT(t) - QRL(t)

where Q,, denotes the actual available force, and Q, represents cumulative battle-
field losses, obsolescence, or degradation.

After the onset of conflict, Q,, naturally trends downward due to sustained losses.
Only Q,, (domestic production) and Q,, (foreign imports) can grow, making them vital
for long-term sustainment. Meanwhile, Q, , (maintenance and repair) acts as a shock
absorber, slowing the rate of decay but not reversing it. Also, Q, (t) has a logistics delay
factor before becoming operational, while Q,,(t) - Q. (t + At) over time, assuming
successful repairs.

Point B marks the onset of a resource-driven phase of warfare, where initial stockpiles
and capacities give way to sustained drawdowns and must be backed by new production
or external inputs.

So:

e AtPoint B, Q,(t) is at its maximum practical level.
e After Point B, Q, (t) (losses) begin to rise.
e Unless replenished via Q,,, Q.. or Q,,, the system begins degrading

At Point B, the war economy enters a phase where the total available military arsenal
(Q,,) becomes a critical measure of strategic viability. This point represents the transition
from pre-war accumulation and mobilisation to sustained resource depletion through
attritional warfare. The available stock at B includes operational systems, reserves, im-
ported arms, and those under maintenance or in deployment channels. Point B repre-
sents the threshold where most pre-war military assets, including reserves, imports, and
domestic production, have been integrated into the system and are either operational

44



Vojenské rozhledy ¢. 2/2025 Economic Sustainment in Attritional Warfare

or positioned for deployment. Thus, we express total weapon availability at this baseline
as:

Q@ (t) = Qo) + @ (1), Q% (1), Q1)

It has to be emphasised that @°,_ (t) and Q®_(t) are not distinct sources at Point B be-
cause they have already been allocated to one of the above four categories. In addition,
weapons received through foreign aid (Q,,) and those from pre-war production (Q,,)
are assumed to have been absorbed into either operational use or reserve stockpiles.
While we include Q,, in the structural model, we do not incorporate it empirically in this
analysis due to the uncertainty and inconsistency of available data on foreign military
aid. See, for example, arms and ammunition transfers from North Korea (Balmforth and
Zafra 2025; Bermudez et al. 2024). This omission does not affect the internal logic of
the model, as Q,, could be treated as an additive component to Q,, (new production).
However, in real-world applications, incorporating accurate and timely data on foreign-
-supplied weaponry would provide a more precise picture of sustainment capacity and
trend dynamics, especially in conflicts where external support plays a substantial role.

In our model, from point B onward, Russia must rely on new flows, i.e., Q,(t), Q,(t)
and recycled stock via Q,, (t), to offset attrition. Sustained mismatch between losses (Q,
,(t) and replenishment will accelerate degradation beyond the baseline level. This base-
line state reflects the peak aggregate of usable military assets. From this point onward,
attrition begins to erode the available quantity (Q,,(t) = Q,(t) - Q,,(t)). Sustainability
increasingly depends on the flow capacity of Q,(t), Q,(t) and Q,, (t). These are the only
mechanisms capable of replenishing battlefield losses after B.

While our model focuses on the quantification of military resources, it is essential
to emphasise that warfare, particularly in its planning and conduct, cannot be redu-
ced to a mere comparison of quantities. Operational effectiveness, tactical innovation,
leadership, morale, geography, and chance all play decisive roles that are not easily
captured in theoretical frameworks. Nonetheless, the availability and sustainability of
military resources constitute a foundational constraint on a state’s ability to wage and
endure prolonged conflict. Our approach does not attempt to simulate the full comple-
xity of warfare; rather, it provides a conceptual and analytical model for understanding
the dynamics of attritional warfare, where the balance between production, losses, and
replenishment becomes a critical determinant of endurance over time. By isolating the
resource dimension, we aim to illuminate how material constraints interact with strate-
gic horizons, even in wars shaped by factors far more complex than material constraints
alone.

In the context of warfare, the economics of attrition can be understood as the im-
balance over time between the rate at which military capabilities are consumed (C),
through combat losses and wear, and the rate at which they are replenished through
production and supply (P). It is, therefore, the net difference between what a state can
produce and what it loses in military resources over time.
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Maintaining an adequate supply (P > C), the warring side is better positioned to pre-
vail in an attritional type of conflict. Figure 1 presents a graphical representation of this
relationship, where the x-axis represents time (t), measured in quarters (Q), while the
y-axis represents Net Sustainment Capacity (NSC), defined as the difference between
military production and consumption.

NSC(Q)=P(Q)-C(Q)

By sustainment, we understand “the provision of logistics and personnel services re-
quired to maintain and prolong operations until successful mission accomplishment”
(Defense Acquisition University 2024). We use the term “sustainment” whenever possi-
ble to distinguish it from “sustainability”, which is used extensively in concepts such as
sustainable development.
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Figure 1: Graphical representation of the War Economy Function in attritional warfare

The two thresholds are E and &. E denotes the point where production (still) equals
consumption, and the war efforts are still sustained. The other is , which denotes the
capacity under which the system reaches the “breaking point” (e.g. collapse) at time
U,, or the moment when the cumulative unsustainability D, exceeds the critical thre-
shold 6 (theta):

D (U,)=0

Our simplified model assumes a fixed endurance threshold (8); however, in real-
-world applications, 8 is unlikely to be static. Instead, it is more plausibly a dynamic value

46



Vojenské rozhledy ¢. 2/2025 Economic Sustainment in Attritional Warfare

influenced by a range of contextual factors such as national morale, inflation rates, acce-
ss to global trade, and political stability.

To enhance the model’s realism and predictive power, 8 could be reconceptualised
as a time-dependent function: 6(t) = f(political stability, external support, morale). This
would allow for a more adaptive threshold that reflects the fluidity of wartime resilience.
Moreover, 6 could be empirically estimated by examining historical cases of systemic
exhaustion under prolonged attritional pressure, such as the U.S. withdrawal from Vi-
etnam or the fall of the Afghan government in 2021. Such calibrations would ground
the model in real-world precedents and strengthen its applicability to current or future
conflicts.

The definitions of £ and ¢ are detailed as follows:

Symbol Meaning Type Interpretation

The last point in time at which the war economy is
still sustainable - that is, when P(Q)>C(Q). Beyond
E, the system enters unsustainability mode.

Equilibrium Temporal variable
threshold (in time) (e.g., quarter index)

Scalar value (e.g., The maximum cumulative deficit the system
Endurance threshold . .
0 (in magnitude) unit count, resource can absorb before collapse. Once the integral
g capacity) D, exceeds 6, the system collapses at time U,

Under the assumption that industrial production (i.e. supply) cannot fully compensa-
te for wartime consumption (i.e. demand), we posit that the duration of conflict (started
at the baseline point B) leads to a decline in the production-to-consumption ratio (P/C).
Following that trend, it reaches the Equilibrium threshold, denoted as point E, which
represents the last moment at which the country is able to maintain its war efforts (mi-
litary operations) with production continuing to match or exceed consumption. Up to
this point, the war economy has operated in a “sustained mode” , meaning the system
remains in a dynamic equilibrium. Beyond point E, the system, therefore, transitions into
an “unsustained mode” , where military demand exceeds production capacity, leading to
a depletion of resources.

Net Sustainment Capacity represents the war economy function, where P(t) is the
rate of military production and C(t) is the rate of consumption, at time t (also expressed
in quarters Q).

w, (t)=P(t)-C(t) (1)

This equation would be different in “real circumstances”, comprising also foreign aid

(for example, from North Korea) as A(t). However, for the sake of simplicity and due to
the limited data available, we intentionally omitted that variable.
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w_ (t)=P(t)+A(t)-C(t)

The cumulative sustainment capacity or total net production effort during the sustai-
nable phase of the war economy function, over a time interval [B, E], can then be repre-
sented as:

D, = [Jw.()dt  (2)

If w_ (t)<0 for extended periods (i.e., consumption and losses consistently exceed pro-
duction), the system enters an unsustainable regime, quantified by the cumulative defi-
cit D, progressing toward systemic failure (i.e. collapse) at the time U.,.

When the war economy function reaches the point U, defined as E + 1, it enters an
unsustainable phase in which the ratio P(t)/C(t)<1 holds persistently, indicating that losses
(demand) outpace replenishment (supply). During this phase, the war economy function
remains negative, and cumulative unsustainability over time can be modelled as:

Dy = [iwe(t)dt (3)

Where:

e D, is the total unsustainable war effort (the accumulated demand or resource pre-
ssure after the critical threshold “E”.

e U, denotes the point in time at which the accumulated deficit exceeds the sys-
tem’s endurance threshold, rendering continued conflict unsustainable.

The use of integral calculus in this model is not merely symbolic but vital for capturing
the temporal nature of attritional warfare. Unlike discrete battles or supply events, attri-
tional dynamics develop continuously over time, with losses and replenishment gradu-
ally adding up. By expressing production and consumption (losses) as functions of time,
and integrating over a specified interval, we can model the total net sustainment of the
military system. This method reflects the true reality of modern warfare: states do not
lose or gain military capacity in isolated instances, but through a constant flow of mate-
rial and human resources, driven by the rhythm of combat and logistics.

Once the unsustainability integral D reaches the system’s endurance threshold at
time U, the state cannot expect to continue the war efforts effectively?, because the
war economy is no longer functioning adequately to provide the needed resources. As

2 |t has to be emphasised that this critical threshold is qualitative and context-dependent (i.e., system-
specific, and not numerically fixed)
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a result, the warring side that reaches this state is poised to lose in the war of attrition
because the burden is too heavy to bear.

Our second objective (0,) is to determine when the country will reach the sys-
tem’s endurance threshold at time , and what factors affect the speed of change. To
achieve this, we analyse the elasticity of the function, as shown in Figure 1.

We define sustained war economy (D_) of the function f(w,) as:
P/C>1 (4)

and unsustained war economy D, of the function f(w,) as:
P/C< 1 (5)

We concluded that the war economy function f(w ) is highly elastic and sensitive to
changes in the production-to-consumption ratio (P/C), as illustrated in Figure 1, which
shows the case of the consistent decline in sustainment capacity over time.

Building on this theoretical foundation, Figure 2 illustrates the velocity of the War
Economy Function, defined as the rate of change in Net Sustainment Capacity (NSC).
Negative velocity indicates that consumption (losses) persistently exceeds production
(replenishment), resulting in a continuous decline in NSC and pushing the system toward
the critical failure threshold at time U, .

When the P/C ratio falls, the NSC declines. With the estimated logarithmic trend, the
rate of decline diminishes over time. Mathematically, the persistence of unsustainability
is captured by the velocity of the war economy function,

v(Q) = %U’(Q) —Cc(@=P(Q)-C'(@Q) (6)

Empirically, using quarterly data, we approximate v by the first difference ANSC(Q)
= NSC(Q) - NSC(Q-1). A persistently negative velocity, therefore, reflects ongoing un-
sustainability (i.e. losses exceed production), even as the rate of decline may diminish
with time.
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Figure 2: The velocity of Russia’s Net Sustainment Capacity
Source: Data from Table 9

Note: Figure 2 illustrates the velocity of Net Sustainment Capacity (ANSC), defined as
the quarter-to-quarter change in the balance between Russian military production and
battlefield losses. The x-axis represents quarters from Q1 2022 to Q4 2024 (timeline of
the war), and the y-axis shows the velocity of Net Sustainment Capacity (ANSC), i.e., the
change in the production—loss gap from the previous quarter. Negative values indicate
that the gap widened, while positive values indicate that it narrowed. Unlike the earlier
theoretical illustration, this figure is derived directly from the empirical data presented
in the Appendix tables.

Negative values in Figure 2 indicate periods where losses increased faster than pro-
duction, accelerating the erosion of Russia’s war economy. Positive values reflect tem-
porary slowdowns in this decline, usually due to increased production or reduced losses.
Although fluctuations are visible, the overall pattern confirms persistent instability: NSC
remains negative throughout the period, and velocity repeatedly dips below zero. This
demonstrates that the Russian war economy is not only unsustainable at the level (Figu-
re 1) but also subject to volatile and often accelerating decline, underscoring its structu-
ral vulnerability in a prolonged attritional conflict.

We conclude that as the production-to-consumption ratio (P/C) decreases, the burden
of attrition increases, forcing the system closer to the critical threshold . Mathematically,
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once the function has entered the unsustainable regime , velocity (as defined in equati-
on 6) remains negative, indicating persistent decline, although its magnitude diminishes
over time. The system ultimately converges toward the endurance threshold at U,

lmfw)@=0 @

i.e. as the war economy function approaches the critical point , it reaches the endu-
rance threshold 6. This trend would only reverse if consumption (losses) decreases, or if
overall production exceeds consumption.

Once the system has entered the unsustainable regime (D), the condition

v(Q)<0=P(Q<C'(Q) (8)

holds, meaning that the marginal growth of losses outpaces the marginal growth of
production. This is equivalent to the inequality:

dp _ dC
g  dq

®

A reversal of the trend would require non-negative velocity, i.e.

dp dc
Q20525 (10)

while a reversal of the cumulative deficit would require production to at least match
consumption:

C(Q-P(Q)=0=P(Q)=C(Q) (11)
Under the estimated logarithmic trends, however, these conditions are never met:
PP(Q-C(Q=Q—-121844 <0,
P(Q) — C(Q) =(—1218.44)InQ — 793.84 <0 (VQ=>1) (12)

Where YQ means “for all” or “for every”. It reads: P(Q)-C(Q) is negative for all quar-
ters Q greater than or equal to 1.

Thus, within the observed period, both the slope of the Net Sustainment Capacity
and its level remain negative. The Russian war economy is therefore locked into persi-
stent unsustainability unless a structural change reduces consumption or significantly
increases production.

51



Vojenské rozhledy ¢. 2/2025 Economic Sustainment in Attritional Warfare

2.2 Empirical Analysis of the Sustainability of the War Economy

Building on the theoretical framework, our third objective (O,) is to utilise empirical
data to assess the current state of the Russian war economy. We drew loss data from
Minfin3 (Minfin, 2024) and matched it with production estimates for the same catego-
ries. Where official production figures were unavailable, we approximated values using
Cooper (2024) and Cavoli (2024).

This data is shown in tables A1-A3. Next, we considered the production of the same
three parameters that the Russian military-industrial complex produces. These are
shown in Tables A4-A7. We then compiled the losses according to all parameters into
a single function, referred to as the “function of production” (f1). Following this step,
the same three parameters and their respective data showing losses are used to create
a “function of consumption” (f2). Combining the movements from both functions, based
on the data in Table A7, we designed a graphical representation (Figure 3) of the regre-
ssion-based trendlines for Russian military production and losses.
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Figure 3: Regression-based trendlines of Russian military production and losses between 2022
and 2024
Source: Logarithmic regression on data in Table A8

3 Minfin.com.ua is a private financial portal that provides information on currency exchange rates, banking
services, investment options, and financial news in Ukraine. While it offers valuable financial data and
tools, it is not affiliated with the Ukrainian government.
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Note: The figure displays logarithmic regression trendlines for Russian military pro-
duction (positive values) and battlefield losses (plotted as negative values) from Q1 2022
to Q4 2024. The x-axis represents quarterly intervals, expressed as the natural logarithm
of time (In(Q)), and the y-axis represents the number of military platforms (aggregated
tanks, armoured vehicles, and artillery). The figure shows that production values consis-
tently lag behind consumption values, indicating that the Russian war economy remains
structurally unsustainable throughout the observed period.

For modelling purposes, we defined the baseline (Q4 2021) as the point of equilib-
rium, where production and consumption are assumed to be equal, while amortisati-
on effects are held negligible (ceteris paribus). In reality, pre-conflict consumption was
negligible, but this assumption provides a neutral reference point for the sustainment
function. These baseline conditions yielded the initial equation for war economy sustain-
ment (D).

f, (Q=f, (Q=1=D_(13)

From point (D ), the function f, (Q) can be assumed to follow the trend line approxi-
mated by the regression analysis:

f1(Q) = 468.56 In(Q) + 296.06, and thus lim f1(Q) = +o0 (14

Q-

Equation (14) defines the regression function for production. Its limit as Q—>ee is un-
bounded, meaning that if the war continued indefinitely, production would rise without
bound under this trend.

The second function f,(Q), can also be assumed to follow the trend line achieved
through the regression analysis as:

f2(Q) =1687.00 In(Q) + 1089.90, and thus lim f2(Q) = +oo (15)

Q—o0

Taken together, these regressions imply that in every quarter of the observed period
(Q1 2022—-Q4 2024), production remains below consumption. Formally,

NSC(Q) = P(Q) — C(Q) = (—1218.44) InQ — 793.84 < 0 (VQ > 1).

This means that P(Q) < C(Q) throughout the sample, and the equilibrium point E,
where production and consumption would be equal, lies outside the observed window.

Both functions reasonably follow their estimated trend lines, with coefficients of
determination (R?) indicating a moderate statistical fit. Equations (14) and (15) reveal
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a widening gap between production and consumption, with estimated losses consistent-
ly exceeding output. This empirical pattern supports the conclusion that the Russian war
economy function(w,) is unsustainable (D ) and is moving toward the critical breaking
threshold (U,).

The regression analysis yields the following trendlines for Russian military production
and losses over time (Q1 2022-Q4 2024):

P(Q) = 468.56 In(Q) + 296.06 (R2= 0.45, SEE = 413.80)
C(Q) = 1687 In(Q) + 1089.9 (R2=0.58, SEE = 1146.10)

Where: R?= the coefficient of determination, and SEE= Standard Error of the Estimate

To construct the dataset for the regression analysis, we organised the timeline of the
conflict into twelve sequential quarters (Q1 2022—-Q4 2024), assighing each quarter an
integer index (Q = 1...12) to serve as the temporal variable. We then applied the natural
logarithm transformation to Q to capture the non-linear trajectory of production and
consumption over time, consistent with the logarithmic regression model employed.
Production and consumption (losses) values for each quarter were extracted from Table
A7, which aggregates Russian military output and losses across three key categories:
battle tanks, armoured vehicles, and artillery systems. These data were compiled into
a structured dataset (Table A8), which contains the quarter label, the logarithmic time
variable In(Q), and the corresponding production and consumption figures. This data-
set formed the empirical basis for estimating the regression equations and interpreting
the sustainability of the Russian war economy under conditions of prolonged attritional
warfare.

The results indicate that the consumption (losses) function exhibits a somewhat
stronger fit (R?) than the production function, although both models reveal clear directi-
onal trends. The relatively high standard errors point to volatility in production and con-
sumption values, underscoring the need for cautious interpretation in strategic planning.
These findings also confirm that the Russian war economy is structurally unable to supp-
ly its military with the required resources (tanks, armoured vebhicles, and artillery), as
quarterly losses consistently exceed quarterly production.

3 DISCUSSION

The findings indicate that the Russian war economy is structurally unsustainable, as
military production consistently lags behind battlefield losses. The regression trends de-
monstrate a continued progression toward the endurance threshold, reflecting the ina-
bility of internal production to compensate for rising attrition rates.
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We acknowledge that the empirical data used in this study are approximate and, in
many cases, classified. Moreover, the aggregation of platforms such as tanks, artillery,
and armoured vehicles is not a fully adequate way to capture the complexity of warfare.
Nevertheless, our intention is to apply defence economics, with its empirical aspects,
to provide insights that can support strategic planning. In this regard, the value of our
approach lies less in the precision of the figures than in the modelling framework itself,
which offers a useful tool for strategic planning under conditions of uncertainty.

This unsustainability is not merely a logistical issue but a strategic vulnerability. It
supports the hypothesis that modern attritional warfare may exhaust a nation’s warfigh-
ting capacity regardless of tactical performance. The function’s sensitivity to production-
-consumption ratios confirms the high elasticity of war economies in prolonged conflicts.

These results also highlight the necessity of external support and strategic prioriti-
sation of sustainment over doctrinal preferences. In the case of Ukraine, for example,
attritional endurance may present an opportunity rather than a constraint, depending
on external aid and internal resolve.

However, the model presented in this research rests on the assumption of a closed
economic system with internally driven production and losses. This assumption is a ne-
cessary simplification for theoretical clarity, but does not fully account for significant
exogenous variables, notably, foreign military support. For instance, extensive North Ko-
rean munitions deliveries to Russia, documented since mid-2023, have supplied an esti-
mated 4.2 to 5.8 million artillery rounds and rockets across 64 shipments, likely contribu-
ting to 750 monthly containers (Armenzoni et al., 2025). These shipments offset internal
production constraints, enabling sustained Russian artillery use on the battlefield. This
reality introduces a substantial deviation from the idealised function used in this paper.

As such, while the internal unsustainability of Russia’s war economy is evident, ex-
ternal support can delay or even temporarily obscure systemic economic failure. This
reinforces the importance of consistent and scaled Western aid to Ukraine in maintai-
ning military equilibrium and countering Russia’s quantitative advantage gained through
alliances with states like North Korea. Thus, while the model remains valid as a frame-
work for endogenous sustainability, its application in real-world contexts must be com-
plemented by political-economic intelligence on foreign resupply dynamics.

The theoretical model developed here quantifies operational tipping points and of-
fers a replicable approach to evaluating other war economies facing prolonged resource
depletion. The relevance of any similar model depends on the context and the dynamics
of war, whose nature and evolving character, with its inherent uncertainty, is widely dis-
cussed in military theory, particularly by Carl von Clausewitz (1984).

Another conceptual parallel can be drawn between Clausewitz’s notion of the “culmi-

nating point” and the “endurance threshold” (8) developed in our model. While origina-
ting from different domains (Clausewitz’s from strategic theory and ours from economic
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modelling), both concepts describe the critical juncture at which continued offensive
action becomes unsustainable. The comparison below outlines the similarities and diffe-
rences between these two thresholds in terms of definition, nature, underlying mecha-
nisms, and outcomes.

Comparison of Clausewitz’s “Culminating Point” and the authors’ “Endurance Thre-
shold (8) may be presented as:

Concept Cl itz’s “Culminating Point” Authors’ Model “Endurance Threshold” (6)

The point at which the strength of an advancing | The point at which cumulative losses exceed

Definition force declines to the point that it can no longer a state’s capacity to replace them, rendering
achieve a decisive victory and may risk defeat. further war effort unsustainable.

Nature Strategic / Operational Economic / Quantitative

. Caused by overextension, logistical Caused by the imbalance between

Mechanism o . L .
limits, friction, or moral decay. military losses and production.

Effect Offensive turns into vulnerability; it Military capacity collapses; continued
requires consolidation or retreat. operations become non-viable.

Systemic exhaustion and likely

Result Strategic failure is not recognised or mitigated. defeat in a war of attrition.

The endurance threshold (8) functions analogously to Clausewitz’s culminating point,
but with clearer economic measurability. In bargaining models, this point may correlate
with an increased willingness to negotiate, especially if actors perceive continued figh-
ting as unsustainable. Thus, economic modelling of 8 can inform when a state might shift
from maximalist demands to settlement-seeking behaviour.

Attritional warfare shifts the nature of strategic signalling. While high losses may pro-
ject commitment, a prolonged inability to replenish resources can weaken credibility. In
our model, once the P/C ratio declines persistently, continued combat may signal despe-
ration rather than resolve. This reversal could invite adversaries to escalate offensives or
delay negotiations, anticipating further decay.

CONCLUSION

This research establishes a comprehensive theoretical and empirical framework to
analyse the dynamics of war economies during attritional warfare. Applying the attritional
warfare model to the Russian-Ukrainian war highlights critical points of unsustainability
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within the Russian war economy, characterised by a growing disparity between military
production and consumption. Our model, considering available data and related trends,
indicates that Russia’s war of attrition is currently (at the end of 2024) unsustainable,
approaching the endurance threshold. In the military context, that would characterise
the state where the combat power is limited to the point where it cannot achieve mili-
tary and political goals.

The regression analysis reveals a moderate correlation between production trends
and consumption trends. The results indicate that Russian military production cannot
keep pace with escalating losses, confirming the unsustainability of the war economy.
It, however, remains relevant under specific circumstances, which include the conti-
nuing will to fight on the defending side (in this case, Ukraine), continuing and sustained
production of military capabilities (including platforms, armament, ammunition, equip-
ment, training and maintenance, among others) or aid from outside (which is currently
the case with the Western support to Ukraine). Generally, the model and analysis pre-
sented in this research require the existence of specific and measurable trends to be
relevant for supporting strategic decision-making. Consequently, the main contribution
of the research to defence economics is its methodology.

By focusing on the rate of change in Net Sustainment Capacity (NSC), this analysis pro-
vides a practical tool for intelligence and strategic forecasting. Monitoring how quickly
production falls behind losses allows analysts to identify early warning signs of systemic
strain and to estimate when, in this case, Russia may approach its endurance threshold
(B). The persistent negative trend observed in the model underscores the structural un-
sustainability of the Russian war economy, where losses consistently exceed production,
even if foreign aid can temporarily delay collapse. Translating these economic dynamics
into measurable indicators enables policymakers to better calibrate support, antici-
pate negotiation windows, and exploit adversary vulnerabilities in a prolonged war of
attrition.

From a policy standpoint, economic sustainment models can inform the timing and
scale of aid. In the case of Ukraine, support aimed at prolonging Russia’s path to the 8
threshold could induce earlier Russian willingness to negotiate. Conversely, misestima-
ting the threshold risks prolongs a costly conflict without strategic gain. Future research
could integrate the endurance threshold into dynamic models of conflict bargaining to
better predict negotiation windows. Additionally, empirical calibration of 6 across past
conflicts could offer new tools for forecasting conflict resolution timing.

Key contributions include (1) identifying critical thresholds of economic sustainabi-
lity in war, (2) emphasising the importance of internal resource allocation and external
support to sustain prolonged engagements, and (3) offering a methodological approach
to assess war economies in similar conflicts. This makes the research a valuable tool
for understanding the longevity and limitations of attritional warfare, offering insights
that extend beyond the specific case of the Russian-Ukrainian conflict. Future applica-
tions of this model could assist policymakers and military strategists in forecasting and
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addressing the economic challenges of prolonged armed conflicts and provide attritional
warfare as a relevant strategic choice.

The authors received no financial support for the research, authorship, and/or pu-
blication of this article.

The authors declare that there is no conflict of interest in connection with the pu-
blication of this article and that all ethical standards required by the publisher were
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Appendix A: Data source

Table Al: Battle-tank losses by the Russians between 2022 and 2024

Year Quarter No. of lost platforms
2022 Q1 414
Q2 952
Q3 777
Q4 677
2023 Q1 585
Q2 428
Q3 661
Q4 1281
2024 Q1 1003
Q2 1113
Q3 784
Q4 566
Source: According to available data (Armed Forces of Ukraine 2024)
Table A2: Russia’s armoured-vehicle losses between 2022 and 2024
Year Quarter No. of lost platforms
2022 Q1 889
Q2 1985
Q3 1213
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Q4 1135
2023 a1 897
Q2 887
a3 1123
Q4 2096
2024 a1l 2234
Q2 2226
a3 787
Q4 1776

Source: Aaccording to available data (Armed Forces of Ukraine 2024)

Table A3: Russia’s artillery system losses between 2022 and 2024

Year Quarter No. of lost platforms
2022 Q1 231
Q2 480
Q3 601
Q4 624
2023 Ql 662
Q2 1479
Q3 2315
Q4 2005
2024 Ql 2601
Q2 3517
Q3 4256
Q4 1975

Source: According to available d

ata (Armed Forces of Ukraine 2024)
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Table A4: Russian production of battle-tanks between 2022 and 2024

Year Quarter No. of produced platforms
2022 Ql *175
Q2 *175
Q3 *175
Q4 123
2023 Q1 186
Q2 243
Q3 270
Q4 328
2024 Q1 360
Q2 387
Q3 **300
Q4 **300

Source: According to available data (Wolff et al. 2024). Approximated values are marked with an
asterisk (*).

Table A5: Russian production of armoured vehicles between 2022 and 2024

Year Quarter No. of produced platforms
2022 Ql *236
Q2 *236
Q3 *236
Q4 585
2023 Q1 814
Q2 1020
Q3 1069
Q4 1251
2024 Q1 1290
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Q2 1409
Q3 479
Q4 *479

Source: According to available data (Wolff et al. 2024). Approximate values are marked
with an asterisk (*).

Table A6: Russian production of artillery platforms between 2022 and 2024

Year Quarter No. of produced platforms
2022 Ql *45
Q2 *45
Q3 *45
Q4 45
2023 Ql 63
Q2 79
Q3 82
Q4 98
2024 Q1 102
Q2 112
Q3 38
Q4 *38

Source: According to available data (Wolff et al. 2024). Approximate values are marked with an

asterisk (*)

Table A7: Combined Russia’s production and consumption of tanks, armoured vehicles and

artillery
Year Quarter Production Consumption
2022 Ql 456 1543
Q2 456 3417
Q3 456 2591
Q4 753 2436
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2023 Q1 1063 2144
Q2 1342 2794
Q3 1421 4099
Q4 1677 5382
2024 Ql 1752 5382
Q2 1908 6856
Q3 817 5827
Q4 817 4317

Source: Aggregated data from tables Al to A6
Note: In the empirical model, consumption (C) denotes the magnitude of losses and is treated as
positive (tables report raw losses as positive counts).

Table A8. Quarterly Russian military production and consumption with logarithmic time index
(Q1 2022 - Q4 2024).

Quarter In(Q) Production Consumption
Q12022 0.000000 456 1543
Q2 2022 0.693147 456 3417
Q3 2022 1.098612 456 2591
Q4 2022 1.386294 753 2436
Q12023 1.609438 1063 2144
Q2 2023 1.791759 1342 2794
Q3 2023 1.945910 1421 4099
Q4 2023 2.079442 1677 5382
Q12024 2.197225 1752 5382
Q2 2024 2.302585 1908 6856
Q32024 2.397895 817 5827
Q4 2024 2.484907 817 4317

Source: Aggregated data from Table A7
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Table A9. Quarterly Russian Military Production, Losses (Consumption), Net Sustainment Capa-

city (ANSC), and Velocity (2022-2024)

Quarter Production Consumption NSC Velocity (ANSC)
Q12022 456 1543 -1087

Q2 2022 456 3417 -2961 -1874
Q3 2022 456 2591 -2135 826
Q4 2022 753 2436 -1683 452
Q12023 1063 2144 -1081 602
Q2 2023 1342 2794 -1452 -371
Q32023 1421 4099 -2678 -1226
Q4 2023 1677 5382 -3705 -1027
Q1 2024 1752 5382 -3630 75
Q2 2024 1908 6856 -4948 -1318
Q3 2024 817 5827 -5010 -62
Q4 2024 817 4317 -3500 1510

Source: According to data derived from Table A8

65



Vojenské rozhledy ¢. 2/2025 DOI: 10.3849/2336-2995.34.2025.02.066-097

Peer-reviewed

(Re)Framing the Frontlines: The Role of Strategic
Communication in the Russian-Ukrainian War

(Re)Formulovani frontovych linii: Role strategické
komunikace v rusko-ukrajinské valce

lulia-Alexandra Cojocaru?, Marinel-Adi Mustata®

1 “Carol I” National Defence University, Bucharest, Romania

Abstract:

Abstrakt:

66

This paper examines the role of strategic communication in military
operations, with a focus on its impact during the first year of the Russian-
Ukrainian war. Using a process-tracing methodology, the study explores
whether Ukrainian strategic communication was decisive in resisting
Russian attacks. Our findings indicate that strategic communication
functioned as a central component of Ukraine’s defence. Effective
messaging mobilized broad support from diverse actors, including state
entities with no regional stakes and non-state contributors such as
civilians, volunteer fighters, and organizations, driven by motivations
beyond self-interest. Ukraine’s resilience stemmed not from a deceptive
Russian strategy (i.e., a lack of genuine intent to engage in a full-scale
war), but from its bold counter-offensive, bolstered by international aid -
support amplified and sustained by the strategic communication efforts
that shaped global perceptions and secured critical assistance.

Tento ¢lanek se vénuje roli strategické komunikace ve vojenskych opera-
cich se zamérenim na jeji dopad v pribéhu prvniho roku rusko-ukrajin-
ské valky. S vyuZitim metodologie sledovani procesu studie zkouma, zda
byla ukrajinska strategicka komunikace rozhodujici pfi odolavani ruskym
utokam. Nase zjisténi ukazuji, Ze strategicka komunikace byla ustredni
slozkou obrany Ukrajiny. U¢inna komunikace mobilizovala $irokou pod-
poru rlznych aktér(i, vCetné statnich subjektl bez regiondlnich zajma
a nestatnich prispévatelld jako civilistd, dobrovolnych bojovnik( a orga-
nizaci, ktefi se fidili motivacemi nad ramec vlastnich zajm(. Odolnost
Ukrajiny nebyla dlsledkem klamné ruské strategie (tj. absence skutec-
ného zaméru vést valku v plném rozsahu), ale jeji odvazné protiofenzivy
podporené mezinarodni pomoci — podporou, ktera byla posilena a udr-
Zovana strategickym komunika¢nim usilim, jez formovalo globalni vnima-
ni a zajistilo zasadni pomoc.
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INTRODUCTION

The role of strategic communication in hybrid warfare has frequently been discussed
in the literature in a largely speculative manner (Wallenius and Nilsson 2019). This paper
aims to address this gap by empirically analysing the role of strategic communication in
supporting military operations within a hybrid security context, focusing on the first year
of the Russian-Ukrainian war.

Scientific advancements have given rise to disruptive technologies while shifts in stra-
tegic thinking reveal a growing emphasis on soft (and sharp) power. These evolutions
have contributed to the emergence of new forms of hybrid warfare, including informa-
tional, psychological, and cognitive operations. In response, military analysts advocate
for a comprehensive re-evaluation, reframing, and modernization of existing conceptual
frameworks in security and defence studies. These efforts should prioritize generating
actionable knowledge to effectively inform and support decision-makers in crafting re-
sponses that meet the demands and challenges of contested and rapidly changing ope-
rational environments.

A recurring theme in both theoretical and practical discussions emphasizes the sig-
nificant potential of strategic communication in tackling the complexities arising from
the evolving phenomenon of hybrid conflicts. In response to critiques regarding the lack
of empirical studies addressing strategic communication theory in security and defen-
ce studies, this article aims to identify existing data that either support or weaken the
relevance of this conjecture. To achieve this aim, we conducted a process-tracing case
study, analysing the extent to which Ukraine’s strategic communication contributed to
the achievement of its security and defence objectives during the first year following
Russia’s invasion.

We argue that the empirical study of strategic communication theory is essential, espe-
cially in the context of the ongoing Russian-Ukrainian war. By examining Ukraine’s efforts
to shape its narrative and engage diverse stakeholders, researchers can uncover testable
insights into effective communication strategies during crises. This understanding not
only contributes to the refinement of theoretical frameworks but also offers evidence-
-based practical lessons for governments and organizations managing complex security
and geopolitical challenges.
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1 BACKGROUND — A CONCISE LITERATURE REVIEW

From a multidisciplinary perspectivel, strategic communication is defined as “the pur-
poseful use of communication by an organization to fulfil its mission” (Hallahan, et al.
2007, 3). Over time, the study of strategic communication has provided clarity on various
aspects of its theory, such as the deliberate and intentional nature of specific practices,
the goal-oriented approach to achieving predefined outcomes, and the involvement of
practitioners who communicate in the public sphere on behalf of communicative enti-
ties. Accordingly, specialists offer a comprehensive definition of strategic communicati-
on as “the practice of deliberate and purposive communication that a communication
agent enacts in the public sphere on behalf of a communicative entity to reach set goals”
(Holtzhausen and Zerfass 2013, 74). This definition highlights the primary objective of
strategic communication, which is to maintain “a healthy reputation for the communica-
tive entity in the public sphere” (Holtzhausen and Zerfass 2015, 4).

While it is widely accepted that strategic communication has its roots in the military
domain (Paul, 2011; Farwell, 2012; Holtzhausen and Zerfass, 2015; Nothhaft and Schal-
zel, 2015), this niche has been rather excluded from the multidisciplinary approach due
to its possible associations with notions such as manipulation and control, propaganda
or information warfare (Holtzhausen and Zerfass 2015, 12; Zerfass, et al. 2018, 489-490;
Wallenius and Nilsson 2019, 404). Nevertheless, the military perspective has gained
much interest in current expert debates (Zerfass, et al. 2018, 489-490), as it offers a mo-
rally acceptable alternative to the use of force within a conflict, while providing cost-
-effective means of pursuing and achieving security objectives (Zerfass, et al. 2018, 489).

In the field of security and defence studies, strategic communications? is often de-
fined in ways that align with military approaches. Bolt and Haiden’s (2019) definition
is particularly influential: “a holistic approach to communication based on values and
interests that encompasses everything an actor does to achieve objectives in a contes-
ted environment.” Also, In NATO terminology, strategic communications represents “the
coordinated and appropriate use of NATO communications activities and capabilities
in support of Alliance policies, operations and activities, and in order to advance NA-
TO’s aims” (NATO Strategic Communications Centre of Excellence n.d.). Furthermore,
another understanding of the concept is that of strategic communications mindset,

1 The first issue of The International Journal of Strategic Communication debuts with an article in which
the authors analyse key aspects of strategic communication from the perspective of six disciplines:
management, marketing, public relations, technical communication, political communication, and
information/social marketing campaigns (Hallahan, et al. 2007, 3). In addition, debates on this topic
also gained interest in other domains, such as health communication, environmental communication, or
business communication (Holtzhausen and Zerfass 2013, 74).

2 |tisto be noted that within the literature there is an alternation between “strategic communication” and
“strategic communications”. The plural form is most often used in the military literature. While there is
no certain conceptual difference generally admitted, Farwell (2012, xviii) points out that in the emerging
phase of the field, “public affairs had used the term ‘strategic communications’- plural - but limited the
meaning of that term to informing, not influencing”. Today, within NATO documents, there is a consistency
of using the plural form of the term.
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which holds that everything communicates. This perspective views military capabilities
and activities not merely as tools for physical effect, but as communicative acts in their
own right —aimed primarily at producing cognitive effects rather than serving as ends in
themselves (NATO Standardization Office 2023, 12).

In line with existing definitions and approaches, this study conceptualizes strategic
communication as a comprehensive and deliberate process that integrates both words
and actions to achieve desired effects - such as influencing target audiences, shaping
the information environment, reinforcing institutional credibility, and supporting ope-
rational objectives. This understanding aligns with NATO’s doctrine, which emphasizes
coherence between communication and behaviour, and is particularly pertinent in ad-
dressing contemporary military and security challenges.

Amid the rapid evolution of hybrid warfare, one of the most critical roles of strategic
communication in contemporary security studies lies in its potential to effectively addre-
ss hybrid threats. While a substantial body of literature examines the theoretical foun-
dations of strategic communication in the context of hybrid warfare (e.g., Heap, Hansen,
and Gill 2021; NATO Standardization Office 2023; The Hague Centre for Strategic Studies
n.d.; Boswinkel et al. 2022; Kertysova, Rademaker, and Sweijs 2019), empirical research
on how specific strategic communication activities determine desired effects in actual
conflict settings remains scarce. Scholars encounter major limitations in studying strate-
gic communication effects in the military domain due to imprecise and inconsistent me-
asures of effectiveness, challenges in establishing causality, methodological constraints,
operational complexity, and restricted access to classified information (Wallenius and
Nilsson 2019, 407-408).

Empirical research on the effects of strategic communication in conflict settings
underscores its pivotal role in shaping operational outcomes, public perception, and
institutional legitimacy. Studies on military engagements such as the Iraq War reveal
how strategic messaging was employed by the U.S. Department of Defense to influence
public opinion and sustain policy support through impression management techniques
(Audia, Rousseau and Stimmler 2023). Within hybrid warfare, strategic communication
has been shown to function as a critical tool for integrating psychological operations and
countering disinformation, particularly in the context of the Russian—Ukrainian conflict
(Salnikova, Sivokha and Ivashchenko 2019). NATO's strategic response during the 2014
Ukraine crisis further illustrates the use of coordinated messaging and public diplomacy
to mitigate adversarial narratives and reinforce alliance unity (Uzun 2021). At the organi-
zational level, effective communication strategies have been linked to enhanced resilien-
ce and leadership credibility in defence institutions (Kacata 2016), while broader sectoral
analyses in Ukraine point to strategic communication as a linchpin in the adaptive capa-
city of national security frameworks (Kushnir and Izhutova 2021). Despite these insights,
specialists argue there remains a notable deficiency in empirical research demonstrating
the practical effectiveness of strategic communication in real-world military operations
(Wallenius and Nilsson 2019), suggesting a gap between theoretical expectations and
operational evidence.

In this context, the primary aim of our paper is to contribute to bridging the gap in
the literature by empirically examining the role of strategic communication in support of
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military operations within the framework of hybrid warfare. To achieve this, we conduc-
ted a process-tracing case study focusing on the first year of the Russian-Ukrainian war.

2 METHODOLOGY

The rationale for the case study was to assess whether empirical evidence supports
the theoretical proposition that, in the context of hybrid conflict, the effective use of
strategic communication alongside military actions significantly contributes to achieving
security objectives.

At the outset, it was essential to establish the criteria for selecting a case suitable for
this study. Accordingly, we identified four preliminary conditions: (a) the conflict under
analysis must be of a hybrid nature; (b) at least one of the actors involved must have
employed strategic communication during the conflict; (c) it must be possible to clearly
identify and articulate the primary objective of the actor utilizing strategic communicati-
on; and (d) the outcome of the conflict must already be known.

Given that the Russian-Ukrainian war, started with Russia’s invasion on February 24,
2022, has already been demonstrated to involve both conventional and unconventional/
hybrid actions (lonitd 2023; Marahrens and Schrofl 2024), and considering Ukraine’s ex-
plicit emphasis on strategic communication efforts — primarily aimed at countering and
preventing the Russian threat — we considered this conflict as the most appropriate and
relevant case for analysis.

We identified Ukraine’s primary security objective as defending the independence
and sovereignty of the Ukrainian state against Russian attacks. Given that the war was
ongoing at the time of the research, our analysis focused exclusively on its first year.
Ukraine’s resistance during this period can be considered anomalous, given the signifi-
cant power disparity between the two states. Based on the outcome of the war’s first
year, it can be assessed that this objective was achieved. For clarity and fluency throu-
ghout the paper, we encapsulated this outcome using the phrase Ukraine resisted.

We set out to determine whether Ukraine’s strategic communication played a decisive
role in achieving this outcome, or whether other factors (variables) were more critical,
rendering strategic communication relatively irrelevant in meeting this security objecti-
ve3. To address this aim, we employed a process-tracing case study methodology, which
is specifically suited for analyzing a hypothesis in relation to competing explanations.

3 An essential aspect to highlight for a proper understanding of this study is that, in essence, Ukraine
employs strategic communication as a tool to globally articulate and promote its commitment to
democratic values. Consequently, during the war, strategic communication can be viewed as a means of
national defence, effectively emphasizing the protection of democratic principles and targeting audiences
that uphold democracy at its core.
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3 RESULTS

The process-tracing research design consisted of seven predefined steps (Ricks and
Liu 2018), as follows:

3.1 The first step: formulating the main and the rival
hypotheses, based on theories existing in the literature

The main hypothesis was: (H1) Ukraine’s effective engagement in strategic communi-
cation has played a decisive role in securing the support of Ukrainian citizens and various
international actors, thereby contributing significantly to the achievement of its primary
security objective: resisting (defending) against Russian attacks.

This hypothesis is framed through the lens of both hybrid conflict theory and strategic
communication theory. Hybrid conflict theory posits that modern warfare strategies en-
compass a range of measures beyond traditional military actions, which are synchroni-
zed and combined to achieve specific strategic outcomes (Hoffman 2007; Hoffman 2009;
McCuen 2008; Cullen and Reichborn-Kjennerud 2017). This approach is evident in the
Russian-Ukrainian war, where both actors have employed a mix of offensive and defen-
sive measures - informational, economic, and political - alongside military actions (lonita
2023; Marahrens and Schrofl 2024). Meanwhile, strategic communication theory asserts
that the effective implementation of strategic communication activities plays a critical
role in achieving the security objectives of the communicator (Paul 2011; Farwell 2012;
NATO Standardization Office 2023).

Rival hypotheses (RH)*:

RH1 - The entities providing support to Ukraine acted out of their own self-interests -
rather than being influenced by Ukrainian strategic communication - ultimately contribu-
ted to the achievement of Ukraine’s primary security objective: resisting and defending
against Russian attacks.

This hypothesis is grounded in realist theory, which highlights the centrality of power,
security, and self-interest in shaping the behaviour of actors within the international
system. According to this theory, in a competitive and anarchic global environment, sta-
tes prioritize their own security and survival, which are the primary factors driving the
actions of international actors (Wohlforth 2010).

RH2 - Russia’s deceptive approach, characterized by a lack of genuine intent to engage
in a full-scale war - employing only a small fraction of its arsenal and primarily aiming to
deter Ukraine from aligning with democratic values - contributed to Ukraine’s ability to
resist after the first year of the conflict.

4 |n the early stages of this study, we formulated a larger number of rival hypotheses, but, according to the
guidelines from the literature, we only tested those that rely on existing theories and concepts, and which
would have had a strong enough relevance to counter the main hypothesis.
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The theoretical foundation of this hypothesis is rooted in the theory of (Russian) mili-
tary deception, known as maskirovka, which outlines how Russia has historically develo-
ped and employed various tactics of deception and disinformation in warfare to mislead
opponents and achieve its strategic objectives. In this case, the hypothesis assumes that
Russia’s military operation in Ukraine is primarily driven by imperialistic ambitions, ra-
ther than the officially stated objectives for the invasion - such as protecting ethnic Ru-
ssians or countering a “neo-Nazi” government in Kyiv — as argued by specialists (Marples
2022).

3.2 The second step: defining the timeline for analysis
and sequencing events within this period

To provide essential context for the analysed process, we began with February 2014,
marking the start of Russia’s illegal annexation of the Crimean Peninsula. Although the
focus of the study is on the actions undertaken during the first year of the war, data co-
llected from February 2014 to February 2022 serves to strengthen the argument for the
relevance of the case study. This timeline demonstrates that the first two preliminary
conditions are met: (1) an ongoing conflict between the two states, which began in 2014
with Russia employing hybrid warfare tactics against Ukraine, and (2) one of the states,
Ukraine, actively engaging in strategic communication as part of its efforts in this war>.
The conflict between the two states escalades in February 2022 into a full-scale hybrid
warfare, with Russia’s military invasion of Ukraine (implying both conventional and un-
conventional means).

We opted to analyse only the first year of the war, as eligible data can be collected for
this timeframe, and as Ukraine’s resistance might be assessed as a security peculiarity®
even only for this period.

3.3 The third step: construction of the causal graph

A causal graph is a tool which establishes the independent variables, thus focusing
on the link between the explanation and the outcome in question. Thus, we revisited

5 Relevant evidence for the case can be assessed within this timeframe, such as Ukraine’s declared
intention to align with democratic values in opposition to Russian autocratic principles, under whose
influence it had been for a long time. During this period, Ukraine began making significant efforts in this
direction, including initiating projects to modernize and equip its military, implementing reforms in the
legislative framework related to security and defence, establishing various projects and partnerships for
international cooperation with Western states, and enhancing its strategic communication efforts.

6 Some specialists argue that “Ukraine’s ability to survive the brutal onslaught of a full-scale Russian military
invasion in February 2022 might appear to have been little short of a miracle” (Sanders 2023).
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the hypotheses stated in the first step and constructed a causal graph for each of them
(Figure 1).

-I Ukraine resists

Russia attacks Ukraine efficiently Ukrainian citizens and
Ukraine engages StratCom international entities provide aid

Russia attacks ,| International actors provide aid due lo Ukraine resists
Ukraine their own interests upon Ukraine

Russia attacks Russia acts in a deceitful way, employing only a small

. » fraction of their arsenal, without actually intending to -I Ukraine resists
Ukraine =

start a war of full conquest

Figure 1: Possible Causal Pathways Leading to Ukraine’s Resistance During the First Year of War

3.4 The fourth step: identifying alternative choices or events

This step refers to the possible changes in the situation if, at one of the given mo-
ments, other decisions had been made or other events had happened than the ones that
actually occurred. We identified the following alternatives:

. Ukraine could have been constrained by capacity or have decided not to employ

strategic communication.

. International actors could have had no interests of their own in the region

. Russia could have acted more forcefully (excluding nuclear weapons).

3.5 The fifth step: counterfactual outcomes

This step is closely connected to the fourth step, and involved identifying counter-
factual outcomes that would have occurred if the previously identified alternatives had
been realized within the scenario. This step is crucial, as the analysis of hypothetical
predictions requires the consideration of at least one plausible alternative outcome; wi-
thout it, no real choice has occurred, making process-tracing unnecessary (Ricks and Liu
2018, 844).

To accomplish steps 4 and 5, (i.e. identifying alternative choices and counterfactual
outcomes), we revisited each hypothesis presented in the causal graph, and formulated
the following alternative decisions:

(AH1) Had Ukraine not employed strategic communication, it would not have secured
the support of Ukrainian citizens and international actors necessary to achieve its stra-
tegic defence objective.

(ARH1) If international actors did not have their own interests in the region, they
would not have provided Ukraine with the support necessary to achieve its strategic
defence objective.
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(ARH2) If Russia had acted more forcefully (excluding the use of nuclear weapons),
Ukraine would not have been able to resist its attacks for an entire year.

The counterfactual statements above show that other decisions were possible with
different corresponding outcomes. Thus, the hypotheses stated are adequate.

3.6 The sixth step: collecting data for testing the main hypothesis

This step entailed systematically collecting data on the key moments and events re-
levant to the main hypothesis (Ricks and Liu 2018). According to the methodological
framework, the collected data must then be categorized into distinct groups based on
whether they are (1) necessary and/or (2) sufficient for validating the causal inference
under analysis (Collier 2011). It is important to note that assigning data to these catego-
ries is largely subjective, relying on the perspective and interpretation of the researchers
conducting the study (Collier 2011). Furthermore, the nature of the data supporting
a particular hypothesis determines the type of test it should undergo. Collier (2011),
drawing from a model adapted by Bennett (2010) and originally proposed by Van Evera
(1997), identifies four empirical test categories for evaluating hypotheses: straw-in-the-
-wind, hoop, smoking gun, and doubly decisive.

To perform the tests, we have formulated the hypotheses, detailed the clues that can
support them (the data collected), and formulated the inferences — what can be dedu-
ced from the data analysis — and finally, the conclusion has been drawn regarding the
level of acceptance of the tested hypothesis (Collier 2011).

Ricks and Liu (2018, 845) described the testing process based on the criteria of nece-
ssity or sufficiency, as follows:

° Straw-in-the-Wind Test — this test is applied when the data identified for testing
a hypothesis are vague, providing only a preliminary indication of the relevance or irre-
levance of x in producing y (probable or plausible inferences);

° Hoop Test — this test is used when the evidence suggests the necessity of x in
causing y but does not establish that x alone was sufficient to determine y;

° Smoking-Gun Test — this test is applied when the data indicate the exclusive
sufficiency of x in causing y but do not demonstrate that x was necessary for y to occur;

° Doubly Decisive Test — this test is employed when independent pieces of eviden-
ce collectively establish both the necessity and the exclusive sufficiency of x in determi-
ningy.

To lay the groundwork for a more in-depth analysis, we first delineate the conditions
under which Ukraine’s strategic communication efforts can be considered efficient. Dra-
wing on established theoretical frameworks (NATO Standardization Office 2023), strate-
gic communication is deemed effective when a state actor deliberately aligns its actions
and communicative outputs (including messages, themes, and narratives) with its core
values in pursuit of its strategic interests. These efforts are directed at specific target
audiences, with the aim of shaping their perceptions in ways that lead to subsequent
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changes in attitudes and behaviours. When successful, this process contributes to the
achievement of the actor’s strategic objectives.

Our analysis proceeds from the working assumption that Ukraine’s strategic commu-
nications were designed to generate distinct information effects across multiple audien-
ces. In addressing international governments and decision-makers, the likely objective
was to influence policy by framing support as a necessary investment in security and de-
mocracy; in relation to foreign publics, to foster empathy and sustain solidarity; for po-
tential volunteers, to inspire direct participation in Ukraine’s defence; for Russian elites,
to raise the perceived costs of complicity in the war; and for states seeking neutrality,
to underline the risks the conflict poses to global stability and interdependence. Fra-
ming the analysis around these presumed information effects allows us to better grasp
how Ukraine’s strategic communications operated as an extension of statecraft, closely
aligned with its broader diplomatic and military practices.

Thus, we expanded the causal mechanism for the main hypotheses as in Figure 2:

Russia attacks Ukraine engages Ukraine
Ukraine StratCom resists
(A1) promotes its core values and strategic objectives, (B) Observable perceptual changes (C) Observable behavioural
(A2) aligns these values and objectives with 1ts actions occur among these audiences, outcomes occur among these
and commuricative outputs, ™ atinibutable to Ukraines strategic | audiences, in accordance to
(A3) aiming target-audiences communication efforts and Ukraine's strategic communication
objectives efforts and objectives

Figure 2: The causal mechanism for the main hypothesis

To evaluate the effectiveness of Ukraine’s strategic communication during the first
year of the war, this study employs a process-oriented analytical framework grounded
in empirical evidence. The analysis is structured around three interrelated phases that
reflect the core mechanism by which strategic communication operates. First, we as-
sess (A) the extent to which Ukraine has (A1) articulated its core values and strategic
objectives, (A2) ensured coherence between its actions and communicative content wi-
thin this framework, and (A3) targeted specific audiences through their efforts. Second,
we examine (B) evidence of perceptual shifts within those audiences attributable to
Ukraine’s messaging strategies. Third, we assess (C) the extent to which these perceptual
changes translated into tangible behavioural outcomes that advanced Ukraine’s princi-
pal strategic objective — namely, to resist the Russian attacks by mobilizing international
support and the reinforcement of societal resilience.

Thus, we began collecting data to assess the three propositions of the first variable,
A, which posits that Ukraine has: (A1) articulated its core values and strategic objectives;
(A2) ensured coherence between its actions and communicative content within this fra-
mework; and (A3) targeted specific audiences through these efforts.

A1l: Ukraine’s core values and intentions to accede to a democratic path, towards
EU and NATO integration, can be documented since 2014, when pro-Russian President,
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Viktor Yanukovych, is forced by circumstances to leave Kiev following the Euromaidan
protests, being thus relieved of his duties (Encyclopaedia Britannica n.d.). The same year,
onJune, 27", the “Association Agreement between the European Union and its Member
States, of the one part, and Ukraine, of the other part” (EUR-Lex 2023), is signed, an
agreement meant to confirm EU’s support for Ukraine in its efforts towards democra-
tization and good governance. The document clearly states Ukraine’s commitment to
common values with the EU member states, “namely respect for democratic principles,
the rule of law, good governance, human rights and fundamental freedoms, including
the rights of persons belonging to national minorities, non-discrimination of persons
belonging to minorities and respect for diversity, human dignity and commitment to the
principles of a free market economy, which would facilitate the participation of Ukraine
in European policies” (EUR-Lex 2023, Preamble).

A2: Starting with March, 2015, the StratCom Ukraine project is being launched in
support of the Ukrainian government’s efforts to combat Russian threats and to pub-
licly showcase Ukraine’s efforts to transform and modernize towards democratic values
(StratCom Ukraine n.d.). A whole series of StratCom campaigns and sub-projects carried
out by the Ukrainian authorities have been publicly presented, showing what concre-
te actions have been undertaken and what results have been achieved, trough speci-
fic communicative outputs, such as: “Army. Rebirth” (Stratcom Ukraine n.d.); “Counte-
ring Gender-Based Violence in Conflict-Affected Regions of Eastern Ukraine” (Stratcom
Ukraine n.d.); “Like. U” (Stratcom Ukraine n.d.); “#MyUkrainels” (Stratcom Ukraine n.d.);
“Let my people go!” (Stratcom Ukraine n.d.); “Exhibition Warrior. Freedom Through the
Ages” (Stratcom Ukraine n.d.); “Demobilization 2016” (StratCom Ukraine n.d.); “Corrup-
tion in the army kills” (Stratcom Ukraine n.d.); “Invictus Games Team Ukraine” (Stratcom
Ukraine n.d.).

During 2016, through the joint efforts of the National Security and Defense Council
of Ukraine, the Ministry of Information Policy of Ukraine, the NATO Information and
Documentation Center and the StratCom team, a model for the integration of strategic
communication within the state system was developed, and proposed a series of re-
forms in government communication, the development of public diplomacy, crisis com-
munication systems, and a professional system of educating communication specialists
(StratCom Ukraine n.d.).

On July 9, 2016, NATO and Ukraine sign the Comprehensive Assistance Package for
Ukraine (NATO 2016), and on June 8, 2017 Ukrainian Parliament votes to restore NATO
membership as a strategic foreign policy objective of the country (NATO 2022). This co-
mmitment is being reinforced on February 21, 2019, when an amendment to the Consti-
tution of Ukraine enters into force, establishing NATO membership as a strategic foreign
and security policy objective (Brooke-Holland 2024). On June 12, 2020, North Atlantic
Council recognised Ukraine as an Enhanced Opportunities Partner (NATO 2020). On
September 14, 2020, President Zelenskyy approves the new National Security Strategy,
acknowledging Russia as an aggressor state, prioritizing the strengthening and develop-
ment of the defence sector, aiming NATO membership and deepening the EU cooperati-
on (Service of the Deputy Prime Minister of Ukraine 2020).
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Thus, it can be clearly stated that since 2014 Ukraine has remained committed to
democratic values and to the democratization process, which is proven not only by their
communicative outputs but also by all their diplomatic, military, economic efforts and
other actions, in this period until the beginning of the war.

As our analysis regards the first year of the war (February 2022 — February 2023), we
want to assess whether these StratCom efforts continue during this period, and to what
extent are they effective for Ukraine’s security objective.

Thus, we collected a large series of data within this timeframe, and briefly presented
them in the table below, showing the connection between the Ukrainian public requests
(mainly addressed by President Zelenskyy), their reasoning, and the targeted audiences.

We also track whether and to what extent these requests have led to (B) changes in
perceptions among the target audiences (raising awareness) and whether they eventu-
ally responded to the requests — which would indicate (C) a change in behaviour (from
not acting to supporting).

Table 1: Ukraine’s Public Requests During the First Year of the War, their Reasoning, and the Tar-
geted Audiences?

Ukraine’s public Al, A2. A3.
requests Reasoning requests on democratic values and principles8 Target audiences

® “Anyone who wants to join the defence of
Ukraine, Europe and the world can come and

fight side by side with the Ukrainians against the e Ukrainian citizens and diaspora
Russian war criminals” (McKernan 2022) ® Foreign volunteers

A call to national * “friends of peace and democracy” (McKernan 2022) ® Fighter volunteers

and international ® “This is the beginning of a war against Europe, against

volunteers to join European structures, against democracy, against

the fight against the | basic human rights, against a global order of law,

Russian invasion rules and peaceful coexistence” (McKernan 2022)

e According to a 2016 decree, “foreigners had

the right to join the Ukrainian army for military
service on a voluntary basis” (McKernan 2022).

* key message on the platform for enrolment as

a volunteer to join the international legion of defence
of Ukraine — “Freedom is a choice. Join the brave!”
(Ministry of Foreign Affairs of Ukraine n.d.).

® “We have nothing to lose but our own

freedom” (Bella and Timsit 2022).

7 Some parts of this table have been presented in another work of the first author (Cojocaru 2023, 19-20).

8 The quotations analysed were systematically collected from a larger sample of speeches and statements
by President Zelensky and other Ukrainian officials. From this broader corpus, only the most reliable
and widely disseminated sources were selected and verified through established international media and
official channels, and, when possible, cross-checked across multiple outlets.
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Ukraine’s public

Al, A2.

A3.

sanctions on Russia

requests Reasoning requests on democratic values and principles8 Target audiences
® “Zelensky urged U.S. companies still doing business
in Russia to leave.” “American companies must e World leaders
leave Russia’s market because it is flooded with e Decision makers, Stakeholders
our blood” (Public Broadcasting Service 2022) © NGOs, Companies
Imposing of ® «In a speech to the Italian Parliament [...] Zelenskyy

urged the country’s MPs to freeze all assets belonging

to the Russian elite and to declare a full trade embargo,
starting with oil. He said: “You know very well who orders
troops to go to war and who propagates this. Aimost all
of them use Italy as a place to rest. Do not be a resort
for murderers”» (Solomons and Wynn-Davies 2022)

Financial aid
and military
capabilities

® “Zelensky asks Europe for more aid, calls

Russia the ‘biggest anti-European force’

in modern world” (Amaro 2023)

® “The sooner we get heavy long-range weapons and
our pilots get modern planes, Emmanuel, the earlier
our pilots can get modern planes, Olaf, the more
powerful will be our tank coalition” (Amaro 2023)

® “Your money is not charity. It’s an investment in the
global security and democracy that we handle in the
most responsible way.” (Le Monde with AP 2022)
 “Iranian deadly drones sent to Russia in hundreds
became a threat to our critical infrastructure. That is
how one terrorist has found the other. It is just a matter
of time when they will strike against your other allies if
we do not stop them now.” (European Pravda 2022)

® “The world is too interconnected and too interdependent
to allow someone to stay aside and at the same time to
feel safe when such a battle continues. Our two nations
are allies in this battle and next year will be a turning
point, | know it — the point where Ukrainian courage
and American resolve must guarantee the future of
our common freedom, the freedom of people who
stand for their values.” (Liptak and Vazquez 2022)

e Allies

This analysis reveals that Ukraine’s public requests — primarily articulated through
President Zelenskyy — were mainly reasoned upon democratic values and principles.
These appeals were directed toward a broad target-audience, encompassing both Ukrai-
nian citizens and the international community.

A closer examination of President Zelensky’s speeches reveals several recurring stra-
tegic narratives that frame Ukraine’s strategic communication during the war.

First, Ukraine positions itself as the frontline defender of democracy and the rules-ba-
sed international order. The war is portrayed not as a local conflict, but as “the beginning
of a war against Europe, against European structures, against democracy, against basic
human rights, against a global order of law, rules and peaceful coexistence.” (McKernan
2022) In this narrative, Ukraine’s resistance becomes a universal struggle for civilization

itself.
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Second, the theme of shared responsibility and collective security is foregrounded.
Phrases such as “Freedom is a choice. Join the brave!” (Ministry of Foreign Affairs of
Ukraine n.d.) or “Your money is not charity. It’s an investment in the global security and
democracy” (Le Monde with AP 2022) frame Ukraine’s cause as a common burden: allies
are reminded that their own safety is at stake. Neutrality or inaction is rejected as illu-
sory “the world is too interconnected and too interdependent to allow someone to stay
aside and at the same time to feel safe.” (Liptak and Vazquez 2022).

Third, a narrative of moral legitimacy versus criminal aggression is sustained. Russia is
consistently described as a terrorist state, a “criminal” and “anti-European force,” while
Ukraine is portrayed as the embodiment of courage and moral clarity. This framing supp-
orts diplomatic efforts to isolate Russia politically and economically, for example through
calls to freeze oligarchs’ assets or impose embargoes.

From these narratives emerge several core messages:

. Ukraine is defending not only itself but also global freedom, democracy, and
security.

Russia represents criminality, terrorism, and existential threat to civilization.
Support for Ukraine is not charity but an investment in collective safety.
Inaction is impossible: every state and individual must choose a side.

Ukraine is courageous and determined, but requires solidarity, weapons, and
sanctions to prevail.

Another crucial aspect of Ukraine’s strategic communication is the use of imagery —
both rhetorical and visual — to reinforce these narratives. Rhetorically, Zelensky employs
powerful metaphors: the Russian market “flooded with our blood,” or Russia and Iran
as “two terrorists” reinforcing each other. He also relies on binary contrasts — freedom
versus tyranny, bravery versus murder — that distil complex geopolitical realities into
stark moral choices. Visually, Zelensky has consistently adopted wartime symbolism. His
olive-green military T-shirt, worn in addresses to national parliaments and international
organizations, conveys authenticity, solidarity with ordinary soldiers, and a refusal to
perform politics as usual. Similarly, his choice of backdrops often austere settings in Kyiv
under bombardment project resilience and credibility. Ukrainian communication has
also strategically tailored video appeals to foreign audiences, invoking their historical
traumas — Pearl Harbor for the U.S. Congress, the Berlin Wall for the German Bundestag
(Dyczok and Chung 2022, 153-155), thereby creating shared symbolic frames. Finally,
the promotion of the “International Legion” with slogans such as “Join the brave!” and
the circulation of images of foreign volunteers reinforce the idea that Ukraine’s cause is
universal and open to all.

Through this interplay of strategic narratives, core messages, and rhetorical as well as
visual imagery, Ukraine has constructed a communicative framework that transforms its
war of survival into a global struggle for freedom and order.

These communicative efforts are coherent with Ukraine’s broader actions/deeds,
most of which have been diplomatic in nature and carried since 2014, aimed at securing
international support and integration (see pp. 7-8, Al and A2).

Thus, we consider that the data collected are sufficient to demonstrate that the first
variable (A — A1, A2, A3) is valid in this case study.
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Further, we examined existing evidence of (B) perceptual shifts within these audi-
ences (Ukrainian citizens and international actors — stakeholders, authorities, citizens,
mass-media decision makers), attributable to Ukraine’s messaging strategies (StratCom).
Thus, we analysed a series of polls and surveys, reflecting changes in public opinion (do-
mestic and international) on the war in Ukraine.

Domestic shifts of perception — A Ukrainian sociological institute has conducted a sur-
vey on the dynamics of Ukrainians’ trust in state institutions, comparing data from 2021,
2022 and 2023 (KIIS 2023). The results of the 2022 survey show how the level of trust
has increased for most indicators (except the church and the Russian media), compared
to the previous year, as follows: for the army: from 72% in 2021 — to 96% in 2022; for
the president: from 27% in 2021 —to 84% in 2022; for the national police: from 30% — to
58%; for the Ukrainian media: from 32% — to 57%; for the government of Ukraine from
14% — to 52%; and for the parliament of Ukraine/Verkhovna Rada: from 11% — to 35%
(KIS 2023). Next year, the results of the survey show how, compared to the previous
year, the trust of Ukrainian citizens in the institution of the army is maintained at the
same percentage (96%), and also a high percentage of trust in the commander of the
armed forces — 88% have trust (KIIS 2023). Moreover, a poll conducted in Ukraine ten
months after the start of the war shows how public opinion is interested in the economy,
politics and the war, and that 69% of citizens are willing to endure the problems associa-
ted with the war until Ukraine achieves victory, highlighting the optimism of Ukrainians,
67.9% of whom believed at the time that their lives would improve during 2023 (KIIS
2023). It can be noted that, from a majority negative perception of 55.8% and only 6.6%
positive in 2021 in terms of public opinion regarding the efficiency of the state, the si-
tuation has improved significantly, reaching a majority positive proportion of 46.6% and
26.1% negative in 2022 (KIIS 2023). At the same time, more than 95% of the respondents
of this poll were confident in Ukraine’s victory in the war with Russia, and 63.8% of them
assess international support as being of great importance for Ukraine’s defence, and
32.1% as being of medium importance (KIIS 2023). In other words, Ukrainians’ motivati-
on to fight against the Russians in the first year of the war is high. This is also confirmed
by the results of another survey, conducted to gauge public opinion on the cost-effecti-
veness of committing to the liberation of Crimea, where the majority of respondents
(68%) said yes, even if it would mean prolonging the war and reducing international
support (KIIS 2023).

International shifts of perception — Statista has conducted a report on public opi-
nion on various aspects of the Russian-Ukrainian war, based on a sample of 19,000 re-
spondents from 27 countries, which found that nearly three-quarters of respondents
worldwide believe that their nations should receive refugees from Ukraine (Statista
2023). According to IPSOS (2023), there is also a majority agreement in international
public opinion on supporting Ukraine in this war. Thus, a report on international public
opinion, conducted almost one year after Russia’s invasion of Ukraine, shows that a large
majority of the world’s citizens agree that their states should continue to provide supp-
ort to Ukraine (70%), take in Ukrainian refugees (66%), exclude Russia from major spor-
ting competitions (66%), believing that a lack of state involvement will encourage Russia
to carry out such aggressive activities in other parts of Europe or Asia (63%), maintain
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sanctions against Russia — despite the efforts they as citizens have to bear in limiting the
heating of their own homes (67%), and finding it worthwhile to spend more on fuel, in
exchange for support in defending the sovereignty of a wrongfully attacked state (53%)
— even though they are aware that their states do not have the necessary funds to lend
to Ukraine (64%) (IPSOS 2023).

Media shifts of perception — Zelenskyy played an important role in countering Russi-
an misinformation and positioning mass media as a platform for strengthening support
for the Ukrainian cause. His interventions helped redirect international media attention
from predominantly amplifying Russia’s perspective and President Putin’s statements to-
ward highlighting Ukraine’s narrative and his own appeals. As a result, Zelenskyy emer-
ged as a central and increasingly credible source of information on the Russian—Ukraini-
an conflict. This visibility contributed to a gradual reframing of international discourse,
shifting emphasis from a “Crisis in Ukraine” to “Russia’s war against Ukraine”. Moreo-
ver, his media engagement can be seen as one of the factors that supported a broader
change in global responses, which evolved from hesitation about confronting Russia to
the adoption of coordinated international sanctions and restrictions against the aggres-
sor state (Dyczok and Chung 2022).

Thus, we consider that the data collected are sufficient to validate variable B, and
demonstrate the link between it and the first variable (A).

Third, we assess (C) the extent to which these perceptual changes presented above
have turned into tangible behavioural outcomes —i.e. had mobilized national and inter-
national support. To do this, we revisited the public requests initially presented (Table 1)
and collected data for each of them, which we have briefly presented in Table 2.

Table 2: Ukrainian Public Requests During the First Year of the War, the Support Received, and the
Supportive State and Non-State Actors?

Ukraine’s public State and

requests Support received non-state actors supporting Ukrainel?
A call to national o National and international volunteers: more e Ukrainian diaspora and

and international than 20.000 fighters from 52 countries, as foreign citizens

volunteers to join per November 2022 (Guarino 2022) o fighter volunteers from 52 worldwide
the fight against the ® In 2022 Spain created a Training Coordination countries — US and 24 Western States,

Russian invasion Centre in Toledo, a programme meant to train up (Abend 2022), (Statista 2023)

to 400 Ukrainian conscripts once in two months,
as part of the European Military Assistance
Mission in support of Ukraine. 24 EU countries
have offered training modules and personnel; by
the end of 2023, the mission will have trained
30,000 Ukrainian soldiers (Reuters 2023)

9 Some parts of this table have been presented in another work of the first author (Cojocaru 2023, 19-20).
10 In hierarchical order.
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Ukraine’s public

State and

sanctions on Russia

requests Support received non-state actors supporting Ukraine1®
Sanctions on Russiall United States, Switzerland,
® Since February 2022, the United States has imposed | New Zealand, United Kingdom,
Imposing of over two thousand list-based sanctions on Russia, Belgium, EU, Australia, Japan,

with the total continuing to rise after February
2023. Switzerland placed the second largest number
of list-based sanctions on Russia after that date,
followed by New Zealand, United Kingdom, Belgium,
Australia, Japan and Poland (Statista 2023).

® Organizations worldwide imposed 10,608
restrictions on individuals from Russia. Furthermore,
3431 list-based sanctions were placed on

entities over that period (Statista 2023).

Poland (Statista 2023).

Financial aid
and military
capabilities

Foreign aid

e Bilateral Aid donations

Central and Eastern European (CEE) countries
donated the most significant percentage of
their gross domestic product (GDP) to help
Ukraine until January 2023. (Statista 2023)
Estonia contributed nearly 1.1 percent of GDP
in bilateral aid, followed by Latvia with almost
one percent of GDP. Among countries outside
CEE, the United States donated the largest
share of GDP. (Le Monde with AP 2022)

Estonia, Latvia, Lithuania, Poland,
United States, Bulgaria, Norway,
United Kingdom, Canada, Czech
Republic, Slovakia, Denmark,
Portugal, Germany, Netherlands,
Sweden, Austria, Finland, Slovenia,
Luxemburg, Greece, France, ltaly,
Croatia, Belgium, Spain, Switzerland,
Hungary, Australia, Ireland, Japan,
Cyprus, Taiwan, Malta, Turkey, New
Zeeland, South Korea.(Statista 2023)

o Military capabilities

“The United States committed to provide

nearly 23 billion Euros worth of military aid

to Ukraine until November 2022, followed by
Germany, the United Kingdom, and several
other Western countries.” (Statista 2023)

o US representatives: “Helping equip our friends

United States, Germany, United
Kingdom, Poland, Canada, Netherlands,
Sweden, Italy, Latvia, Turkey, Estonia,
France, Australia, Norway, Denmark,
Czechia, Finland, Lithuania, Croatia,
Belgium, Slovakia

(Statista 2023)

in Eastern Europe to win this war is also a direct
investment in reducing Putin’s future capabilities
to menace America, threaten our allies and contest
our core interests” (Thomas and Andrew 2022)

We consider the collected data sufficient to demonstrate that the targeted audien-
ces changed their behaviour — from inaction to action, specifically by providing support
to Ukraine — in alignment with Ukraine’s strategic objectives. Thus, the third variable
(C) is empirically supported, and the connection among all three variables is likewise
substantiated.

Thus, we have shown that for each proposition of the theory (A, B, C) there is empi-
rical data confirming the presence of the independent variables, and we have advanced
a possible explanation of the causal relationship between them and the outcome. Ho-
wever, this does not fully confirm the validity of the theory in this case study, since there
are rival hypotheses that may combat the tested theory, according to which the same
result (Ukraine’s resistance after the first year of war) could have been obtained under
different circumstances.

11 Thefulllistcanbefoundat URL: //www.statista.com/topics/9087/russia-ukraine-war-2022/#topicOverview
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In line with the methodology, we next proceeded to testing the main hypothesis
against the rival hypotheses.

Testing the Main Hypothesis

Based on the data collected for the main hypothesis (H1), we determined that the
hoop test would be the most appropriate method for testing it. For the hypothesis to
pass the test, there must be data indicating that x was necessary for causing y (i.e., wi-
thout X, Y could not have occurred). While passing the test affirms the relevance of the
hypothesis, it does not confirm it. Conversely, for the hypothesis to fail the test, there
must be data indicating that x was not necessary for causing y (i.e., x certainly did not
contribute to causing y, and y could have been determined with certainty in the absence
of x). Failure of the test eliminates the hypothesis. Additionally, inferences for rival hy-
potheses suggest that if the hypothesis passes the test, it weakens the rival hypotheses,
whereas if it fails, it strengthens them (Ricks and Liu 2018, 845).

To perform this test, we have also analysed data on the balance of forces between Ru-
ssia and Ukraine at the onset of the invasion to determine whether the engagement of
strategic communication was necessary. The alternative hypothesis posits that if Ukraine
had possessed military power comparable to Russia’s, strategic communication would
not have been necessary for resistance during the first year of the conflict.

Prior to the February 2022 invasion, the International Institute for Strategic Studies
(11SS), the RAND Corporation, and the Swedish Defense Research Agency simulated war
games and conducted campaign analyses of how a short, sharp conflict between NATO
and Russia would unfold. The results indicated that at least in the first phase of fighting,
Russian forces would likely defeat NATO and national troops in Northern Europe (Dalsjo,
Jonsson and Norberg 2022).

According to conventional military theory, one way to predict the outcome of a war
is by applying the force ratios law. This law is commonly associated with the 3:1 rule,
which states that achieving success when attacking a prepared defensive position typica-
Ily requires an offensive force to have three times the number of troops as the defenders
(Christian 2019; Davis 1995).

To support this analysis, we consulted The Military Balance of 2022 (The International
Institute for Strategic Studies 2022, 6) and a set of statistics produced by Statista (Sta-
tista 2023). These sources reveal that Russia’s military power was significantly superior
to Ukraine’s at the time of the invasion, across most key indicators. Specifically, prior to
2022, Russia had more than four times as many active military personnel as Ukraine. Its
arsenal included 13 times as many aircraft, four times as many armored vehicles, and
a naval fleet 16 times larger than Ukraine’s (Statista 2023). Furthermore, in 2021, Russia
ranked fifth globally in military spending, allocating nearly 66 billion USD, compared to
Ukraine’s nearly six billion USD (Statista 2023). On average, Russia’s military strength at
the time of the invasion was four times that of Ukraine’s.

By late 2021, in November, Russia initiated a large-scale action near Ukraine’s border,
significantly increasing its military presence in the region and showcasing its capacity to
mobilize both troops and civilian and military infrastructure (The International Institute
for Strategic Studies 2022, 6). Experts have estimated the force ratio between Russia
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and Ukraine at the start of the war to be approximately 4:1, with scenarios predicting
outcomes favorable to Russia at the end of the first year of the conflict (DiMarco 2022).

Additionally, the urgent and repeated appeals of the Ukrainian president to the in-
ternational community for support in defense efforts underscored the inadequacy of
Ukraine’s defense capabilities to withstand Russian attacks on their own.

The presented data confirm that the force ratio between Russia and Ukraine at the
beginning of the invasion was heavily in Russia’s favour. Consequently, it was essential
for Ukraine to secure support from its targeted strategic audiences. This included Ukrai-
nian citizens, who contributed human resources for defence, as well as various interna-
tional entities. These entities encompassed global citizens, who facilitated the mobili-
zation of international fighters, managed the influx of Ukrainian refugees, and donated
funds or goods. Additionally, non-governmental and governmental organizations, profit
and non-profit entities, state actors, and supranational organizations played a critical
role. Their contributions included financial resources, military capabilities, humanitarian
aid, and the imposition of sanctions on Russia, which effectively restricted its funding
and capabilities.

At this stage, the hypothesis supported by the interpretation of the data can be articu-
lated as follows: the support received by Ukraine was necessary to achieve the objective
of resisting Russian attacks. However, the hypothesis cannot be fully validated at this
point, as it remains possible that the support Ukraine received was not the result of its
strategic communication campaigns. Instead, it could have been driven by the self-inte-
rests of the actors providing the support, interests unrelated to the defence of democra-
tic values or the aspirations of states seeking to align with those values.

In other words, the hypothesis passes the straw-in-the-wind test, indicating some
relevance, but the data is not sufficiently compelling to pass the hoop test. Therefore, in
line with the methodological guidelines, it is necessary to proceed with testing the rival
hypotheses.

3.7 The seventh step: identifying data for testing rival hypotheses

This step will be carried out in the same way as the previous step, but will emphasize
alternative explanations. The objective of this step is to eliminate as many alternative
hypotheses as possible, leaving only one (at most two) of the hypotheses initially menti-
oned as the most likely (Collier 2011).

Testing the Rival Hypotheses

® RH1 — The Straw-in-the-Wind Test examines data suggesting a possible connection
between Ukraine’s resistance and the fact that entities providing aid to Ukraine did so
based on their own interests in the region, rather than as a result of strategic communi-
cation efforts.

According to realism theory, the behavior of actors in the international system is
primarily shaped by their security and survival needs, with states focusing on power
and self-interest (Wohlforth 2010). Ukraine’s geographical position holds strategic
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importance, as it lies on the border between Russian territories and NATO/EU alliances,
making its alignment with either side a significant geopolitical advantage. Additionally,
Ukraine controls a substantial portion of the Black Sea coastline, offering states that
establish military, economic, or trade partnerships with the country enhanced access to
the Wider Black Sea region. Notably, NATO member states — key supporters of Ukraine
during the war — had expressed interest in cooperation with Ukraine even prior to Russi-
a’s invasion (Atlantic Council 2019).

Under these circumstances, the data suggest that the support Ukraine received du-
ring the war may be attributable to the strategic interests of certain actors in the regi-
on, independent of Ukraine’s strategic communication campaigns. Thus, the hypothesis
passes the straw-in-the-wind test.

Following this result, we go further with testing the same hypothesis with the hoop
test, thus gathering data according to which self-interest was a necessary condition for
the entities that provided aid to Ukraine. To test this hypothesis, we have resorted to the
collection of counterfactual data.

Beyond the national interests that a state-actor may follow, we bring into account
the fact that non-state actors (which cannot manifest national interests) have also pro-
vided substantial support to Ukraine, i.e.: civil society — which has mobilized in various
forms of volunteering and provided support for refugee management, set up campaig-
ns and centres for donations, or psychological counselling; at the same time, non-go-
vernmental financial organizations, which have donated substantial amounts, or non-
-profit non-governmental organizations, which have provided humanitarian support, as
well as the world’s large corporations, which have ceased their activities and partner-
ships with Russia (Dalsjo, Jonsson and Norberg 2022) have substantially contributed to
Ukraine’s support.

Nevertheless, data shows how by February 2023, 40 governments supported Ukraine,
including: all G7 and EU member states (31), as well as Australia, New Zealand, Norway,
South Korea, Switzerland, Turkey, India, China and Taiwan (9), and EU institutions, in the
form of military support, financial support, humanitarian assistance, sanctions imposed
on Russia, training for soldiers to fight in the war, etc. (Trebesch, et al. 2023).

The fact that non-state actors supported Ukraine, and also that state-actors that are
not members of any military coalition/organizations, and that have not shown or expre-
ssed interests in the region — thus risking an attack by Russia, as threatened by President
Putin (Faulconbridge 2022) — indicates that they acted on the basis of motives other than
self-interest (alternative possibilities would be: belief in international order, empathy,
civic spirit, altruism — effects that can be augmented by strategic communication).

Thus, from the interpretation of these cues we deduce that national interest (state
or supra-state) was not necessary for the supporting entities to do so (since there were
also actors who cannot manifest such interests and who provided substantial support).

In this case, hypothesis RH1 fails the hoop test, being eliminated, and thus reinforcing
the other hypotheses H1 and RH2.

e RH2 — The straw-in-the-wind test examines data suggesting that Russia may
have acted in a deceitful manner (i.e., lacked the genuine intent to engage in a full-scale
war), which could correlate with Ukraine’s resistance.
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A first clue supporting this test is Russia’s longstanding history of employing coercive
strategies such as maskirovka, realpolitik, and reflexive control (Adamsky 2024). Another
clue comes from the theory of coercive diplomacy, which explains how an actor may use
limited force either to deter an adversary from specific actions or to compel submission
to conditions favorable to its own interests (Jentleson 2010). The interpretation of these
clues supports the notion that Russia may have acted in a limited and strategic manner,
potentially contributing to Ukraine’s resistance.

However, a counterfactual interpretation of additional clues provides an alternative
perspective. Despite Russia’s initial superiority in military capabilities (Statista 2023), the
Russian military sustained significant losses during its attacks (Coleman, Gal, and Sha-
yanne 2022). Meanwhile, Ukraine bolstered its military strength significantly through in-
ternational support (Forum on the Arms Trade 2022). Furthermore, the extensive sanc-
tions imposed on Russia by governments, corporations, and other entities (Funakoshi,
Lawson, and Deka 2022) have severely impacted its economy (Sweet and Hussein 2022).
These factors destabilized the initial balance of power, allowing Ukraine to supplement
its strength while Russia’s capabilities were diminished beyond initial estimates.

Additionally, Russia’s repeated threats to use nuclear weapons (Faulconbridge 2022)
— a move considered an extreme measure by experts (Myre 2022) — highlight a sense
of desperation on the part of the Russian leadership to leverage all available means of
deterrence (CBS News 2022). This further suggests that Russian resources, excluding its
nuclear arsenal, were limited.

Moreover, Russia’s attempts throughout the first year of the war to proclaim or annex
Ukrainian territories, including the initial attack on Kyiv, indicate that its invasion was not
merely a limited operation to assert regional presence. Instead, it reflects an effort to
expand its influence and borders.

Given that the existing data does not support the idea that Ukraine’s resistance was
due to Russia’s coercive strategy, but rather highlights that Russia underestimated the
strength of Ukraine’s counteroffensive (significantly bolstered by international support),
this hypothesis fails the straw-in-the-wind test.

Next, we return to the main hypothesis to assess whether it can be validated as
a necessary condition12, using the new data and inferences derived from the previous
analysis.

The Hoop test: Given that Ukraine’s resistance during the first year of the war relied on
the support it received, and considering that we have ruled out the explanation that this
support was driven solely by self-interest on the part of the supporting actors (citizens,
states, and non-state entities), we focus on whether strategic communication was essen-
tial to mobilizing that support. Moreover, since no counterfactual evidence suggests that
such widespread support could have been achieved in the absence of Ukraine’s strategic

12 Given that our analysis is limited to understanding the decisive role of strategic communication
in contributing to the fulfilment of a security objective (Ukraine’s resistance), it is not needed to
demonstrate also the sufficiency of the strategic communication variable for determining the outcome.
Thus, undertaking the smoking gun test is irrelevant for our research.

86



Vojenské rozhledy ¢. 2/2025 (Re)Framing the Frontlines

communication efforts, we argue that these campaigns were a necessary condition for
Ukraine’s resistance. In this sense, the main hypothesis passes the hoop test.

CONCLUSIONS AND DISCUSSION

Based on the findings of the case study, we present the following conclusions:

. Ukraine could not have achieved its objective of defending the state without the
support it received during the first year of the war; therefore, this support was a nece-
ssary condition for its resistance.

. The motivation for providing support to Ukraine was not solely based on the
self-interest of the entities involved, as some state actors had no explicit interests in the
region or its political dynamics. Furthermore, several actors and entities — such as civili-
an populations, volunteer fighters, non-profit organizations, non-governmental financial
organizations, and corporations — that cannot inherently pursue self-interest also provi-
ded substantial support.

. Ukraine’s resistance cannot be attributed to a deceitful strategy by Russia. In-
stead, Ukraine’s bold counter-offensive, bolstered by international support, caught Ru-
ssian decision-makers by surprise.

° The effective use of strategic communication was a necessary condition for
Ukraine to achieve its strategic objective of defending itself during the first year of the
war with Russia.

In summary, the strategic communication efforts undertaken by Ukraine since early
2015 significantly contributed to the state’s ability to resist during the first year of the
war with Russia. These efforts proved effective in positively influencing the perceptions
of strategic target audiences, as the values embedded in Ukraine’s messaging promoted
justice, human rights, freedoms, and the broader set of democratic principles.

We argue that Ukraine’s military actions were strongly supported by its strategic co-
mmunication campaigns, which played a pivotal role in achieving the primary security
objective of defending the state. Furthermore, the strategic communication initiatives
helped strengthen Ukraine’s security culture, as evidenced by the attitudes of Ukrainian
citizens, who displayed a profound moral commitment to defending their country’s inte-
grity and sovereignty, even at the cost of their lives.

Beyond achieving its strategic objective of state defense, Ukraine’s strategic commu-
nication campaigns also yielded additional benefits. These campaigns effectively built
a strong international brand for Ukraine, positioning the country as a symbol of the glo-
bal fight for freedom and democracy and as an exemplar of courage admired worldwide.
Another critical outcome of these efforts was the significant sympathy Ukraine garnered
from international authorities and populations. This sympathy translated into actionable
support, both direct and indirect. Direct support included the donation of arms, funds,
troops, medical services, psychological counseling, food, and clothing. Indirect support
involved sanctions imposed on Russia, international protests against Russian actions,
dissemination of Ukraine’s strategic messages through global information campaigns,
the rapid mobilization to develop infrastructure for Ukrainian refugees, and efforts by
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various entities, including religious organizations, to appeal to Vladimir Putin to cease
the offensive operation.

Under these circumstances, Ukraine has gained a level of influence in the internatio-
nal security environment far exceeding its pre-war standing. The lessons drawn from this
conflict will likely serve as a lasting example of the potential of strategic communication
in supporting military actions within a hybrid operating environment.

Reflecting briefly on a counterfactual scenario may also help underline the role of
strategic communication in Ukraine’s resistance. Had Ukraine not engaged in effective
communication, several consequences would likely have followed. Internationally, the
absence of a coherent Ukrainian narrative would have left more space for Russian frames
to dominate media coverage, potentially reinforcing perceptions of the conflict as a re-
gional crisis rather than an attack on the international order. Without Zelensky’s visible
appeals and symbolic presence, the momentum behind Western assistance —including
weapons deliveries, sanctions, and humanitarian support — might have developed more
slowly, or less extensively. For foreign publics, the lack of emotive storytelling and image-
ry could have reduced empathy and pressure on governments to sustain costly measu-
res against Russia. Domestically, the absence of a unifying voice might have weakened
morale, undermining Ukraine’s ability to mobilize resilience in the face of overwhelming
force.

While these outcomes cannot be proven with certainty, the counterfactual scenario
suggests that strategic communication served as an enabling condition for Ukraine’s re-
sistance: not sufficient in itself, but essential in amplifying diplomacy, sustaining allian-
ces, and framing the war as a struggle of global significance.

In concluding this case study, it is important to consider additional factors that may
have contributed to Ukraine’s resilience. As Sanders (2023) highlights, one key factor
was Ukraine’s military reform, initiated in 2016, which transformed the Ukrainian Armed
Forces (UAF). This transformation included the adoption of NATO-compliant concepts,
programs, and normative documents, substantial equipment acquisitions, advanced mi-
litary training capabilities, the creation and transition to a modern logistics system, and
other significant improvements (Ministry of Defence of Ukraine 2017).

One of the primary limitations of our study lies in the challenge of generalization, im-
posed by the unique historical, political, and cultural factors inherent in the case study.
These factors are deeply embedded in the context and cannot be extricated, thereby
significantly reducing the generalizability of the results. Consequently, it is necessary to
acknowledge from the outset that the findings and conclusions drawn from the analysis
of the Russian-Ukrainian war cannot be applied to most if not all hybrid conflicts.

Additionally, the nature of military sciences imposes constraints on research metho-
dologies. For instance, experimental methods are limited by the inability to recreate
the conditions of armed conflicts, meaning most theories in this field can only be tested
post-factum. Another significant limitation is data availability. Researching an ongoing
conflict, as in the case of the Russian-Ukrainian war, presents challenges in accessing
comprehensive and reliable data. Military data is often classified, and one of the key ac-
tors involved (Russia) cannot be regarded as a fully reliable source of information. These
factors have inevitably impacted the depth of the study.
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In light of these constraints, a potential future research direction could involve con-
ducting a broader comparative study. Such a study could examine the efficiency of stra-
tegic communication in achieving security and defence objectives by comparing the
results of this research with findings from similar case studies on hybrid conflicts with
differing contextual variables. Analyzing the differences and similarities in the effects
observed across these cases could significantly enhance the understanding of this topic.

Furthermore, longitudinal studies tracking the long-term effects of strategic commu-
nication engagement in hybrid warfare could provide valuable insights into the dynamics
of informational, psychological, and cognitive warfare. By examining how communicati-
on strategies evolve and adapt over time in response to changing conflict conditions, re-
searchers could identify patterns and models to inform future strategic communication
efforts.

Finally, we argue that the integration of military sciences and communication sciences
is essential for understanding the contemporary information environment, managing
emerging global conflicts, and fostering peace. This fusion of disciplines is critical for
building a more comprehensive body of knowledge on the interplay between strategic
communication and hybrid warfare in today’s complex geopolitical landscape.
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Clanek predkladd prvni systematickou analyzu vzdélavani v oblasti
kognitivni odolnosti v resortu Ministerstva obrany CR, jeho? vyznam
narlstd v kontextu soucasnych hybridnich hrozeb. Prostfednictvim
metodologické triangulace (analyza dokumentt, dotazniky, rozhovory)
vyzkum mapuje pokryti relevantnich témat na vsech urovnich formalni-
ho vojenského vzdélavani v rdmci resortu. SWOT analyza odhaluje exis-
tenci zaklad(l pro rozvoj kognitivni odolnosti, ale i absenci systematické-
ho pristupu k této problematice. Z vysledk( vyplyvaji tfi hlavni vyzvy pro
transformaci vzdélavaciho systému: systematizace pristupu, personalni
zabezpecdeni a modernizace infrastruktury. Studie vytvari empirickou bazi
pro strategickd doporuceni k posileni resilience vojenského personalu
vuci informacnim a psychologickym operacim.

This article presents the first systematic analysis of cognitive resilience
education within the Czech Ministry of Defence, which is growing in
importance in the context of contemporary hybrid threats. Through
methodological triangulation (document analysis, questionnaires,
interviews), the research maps the coverage of relevant topics across
all levels of formal military education. The SWOT analysis reveals both
existing foundations for cognitive resilience development and the absence
of a systematic approach to this issue. The results highlight three main
challenges for transforming the educational system: systematisation of
the approach, personnel resources, and infrastructure modernisation.
The study establishes an empirical basis for strategic recommendations
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to strengthen military personnel resilience against information and
psychological operations.

Klicova slova: dezinformace; hybridni hrozby; kognitivni odolnost; kritické mysleni;
vzdélavani vojenského personalu.

Keywords: Disinformation; Hybrid Threats; Cognitive Resilience; Critical Thinking;
Military Personnel Education.

uvoD

Rostouci komplexita bezpecnostniho prostredi, charakterizovana zejména narlstem
hybridniho plsobeni, klade zvySené naroky na kognitivni odolnost ptislusnikd ozbroje-
nych sil. Tato skutecnost vyZaduje systematicky pristup ke vzdélavani v oblasti kognitivni
odolnosti napfi¢ celym spektrem formalniho vojenského vzdélavani. Zatimco technickym
a fyziologickym aspektlm vojenskeé pripravy je tradicné vénovana zna¢na pozornost, roz-
voj kognitivni odolnosti predstavuje relativné novou vyzvu pro vzdélavaci systémy ozbro-
jenych sil (Anton 2016; Daskalov 2018). Schopnost kriticky myslet, rozpoznavat dezinfor-
macel, orientovat se v medidlnim prostoru a odoldvat psychologickym manipulacim se
stava klicovou soucasti vojenské pripravenosti (Bay, Batrla a Twetman 2020; Kozyreva,
Lewandowsky a Hertwig 2020). Jeji rozvoj je pfitom Uzce propojen jak s obecnym za-
mérenim vojenského vzdélavani na kvalitni leadership, tak s aktudlni mezinarodné po-
litickou situaci a intenzivnimi dezinformacnimi aktivitami zamérenymi na ozbrojené sily
(Gallacher a kol. 2018).

Tento clanek predstavuje prvni systematickou analyzu soucasného stavu vzdélavani
v oblasti kognitivni odolnosti v resortu Ministerstva obrany CR. Zaméfuje se na identi-
fikaci silnych a slabych stranek stavajiciho systému, stejné jako pfileZitosti a hrozeb pro
jeho dalsi rozvoj. Zjisténi poskytuji empiricky zaklad pro formulaci doporuceni k systema-
tizaci vzdélavani v oblasti kognitivni odolnosti v resortu MO. V SirSim kontextu pak pfi-
spivaji k porozuméni specifickym vyzvam spojenym s budovanim resilience vojenského
personalu vici hybridnimu plsobeni.

1 Vyzkumnici i experti pouZivaji v této oblasti celou fadu pojmd, jako jsou dezinformace, fake news ¢i
propaganda. Autofi se Fidi konceptualnim ramcem dokumentu Rady Evropy, ktery operuje s terminem
sinformacni neporadek” (information disorder) sestavajicim ze t¥ komponent: dezinformaci, misinformaci
a malinformaci. Zatimco dezinformace jsou informace, které jsou ,nespravné a zamérné vytvorené za
Ucelem poskodit osobu, socidlni skupinu, organizaci ¢i zemi”, misinformace jsou sice informace nespravné,
avsak jejich plvodci je netvofi s cilem zpUsobit Ujmu. Malinformace jsou informace fakticky spravné,
jejichz cilem je zpUsobit djmu konkrétnimu subjektu (Wardle a Derakhshan 2017, 20). Pravé dezinformace
jsou primarnim objektem zajmu autor( jako zasadni komponenta hybridniho plsobeni sméfujici na fadu
cilovych skupin, véetné vojaka.
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Oblast kognitivni odolnosti vaci hybridnimu plsobeni je ve vyzkumu relativné nova,
pri¢emz vétsi pozornosti se ji dostalo zejména s konceptem kognitivniho valceni. Kont
a kol. (2024) ve svém vyzkumu dospéli k zavéru, Ze zkoumani toho, proc lidé véri dezin-
formacim, nebo je sdili, je vhodné pravé skrze koncept odolnosti. Odolnost vici dezin-
formacim definuji jako ,,schopnost, kterd se projevuje v procesu stretu s dezinformaci
a vede bud ke zpochybnéni, nebo k rozpoznani dezinformace a jejimu naslednému od-
mitnuti”. Podobné koncept definuje Splidsboel Hansen (2017, 35), jako ,,schopnost ustat
tlak vci rlznym Sifenym nazoram”.

Grahn a Taipalus (2024, 14) na zakladé systematické reserse literatury definovali ko-
gnitivni bezpecénost jako ,stav a proces, kdy nezadouci Skodlivé vlivy nebo manipulace
nejsou schopny pozménit lidskou kognici a kterého Ize dosdhnout kombinaci znalosti
a situacniho prehledu s cilenymi ¢innostmi.” Pro ucely tohoto ¢lanku budeme nadale
pracovat pravé s definici kognitivni odolnosti dle Grahna a Taipaluse. V tomto vyzkumu
nas zejména zajima role vzdélani na posilovani kognitivni odolnosti vici rliznym aspek-
tdm ovliviiovani. Mauer (2022) napfriklad spojuje kognitivni odolnost se tfemi faktory,
kterymi jsou vzdélani, kritické mysleni a zakladni ddvéra. Kont a kol. (2024) identifikovali
12 rlznych faktorq, které jsou spojené s odolnosti ¢i zranitelnosti osob vici dezinforma-
cim, z nichz nékteré (napf. znalosti ¢i pouzivani médii) Ize do vétsi ¢i mensi miry ovlivnit
pravé skrze vzdélavani. Zaroven vsak tento vycet naznacuje, Ze ochrana/obrana proti
dezinformacim vyZzaduje mnohem vice vstupnich bodl nezZ jen skrze vzdélavani. Kozyre-
va, Lewandowsky a Hertwig (2020) identifikovali ¢tyri vstupni body k feseni digitalnich
vyzev, jako jsou napriklad dezinformace: (1) pravo a etika, (2) technologicka reseni, (3)
vzdélani véetné digitalni gramotnosti a (4) behavioralni a kognitivni intervence s cilem
posilit kognitivni kompetence lidi témto tlakiim vystavenym.

Prislusnici ozbrojenych sil se stavaji ter¢em rtznych vlivovych aktivit nejen jako bézni
¢lenové spolecnosti, ale také specificky jako vojaci (Bay, Batrla a Twetman 2020; Galla-
cher a kol. 2018; Norri-Sederholm a kol. 2020; Packova 2023: 67), coz vede k novym po-
Zadavkim na jejich vzdélani a vycvik. Anton (2016) vznesl pozadavky na vycvik, ktery by
vojakim dodal potfebné kognitivni dovednosti v kontextu hybridniho valéeni. Vzdélani
pak definuje jako ,proces, kterym transformujeme teoretické znalosti vojaka do kognitiv-
nich dovednosti”. Mezi tyto dovednosti radi naptiklad kritické mysleni, feseni probléma,
komunikacni kompetence ale také seberegulace i tolerance k nejednoznacnosti (srov-
nej také Daskalov 2018). Singer a kol. (2022) pak v kontextu pouZivani socidlnich médii
upozornili na dosavadni opomijeni poZzadavku na budovani digitalni gramotnosti v rdémci
ozbrojenych sil, pficemz tento vycvik by mél svym obsahem presahovat kazdorocni sko-
leni v oblasti kybernetické bezpecnosti. Autori doporucili spiSe cestu individualnich lek-
ci pro samostudium doplnénych vycvikem napfiklad formou fizenych diskusi v mensich
skupinkach uvnitf armady (tzv. ,hip-pocket training”). Jak uz bylo zminéno vyse, kogni-
tivni odolnost vsak neni spojena jen se vzdélanim a kritickym myslenim, ale také zakladni
divérou (Mauer 2022). Jakékoli vzdélavaci aktivity tak maji svoje limity, pokud nejsou
doprovazeny ¢innostmi a zménami na makrourovni celé spolecnosti.
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Z uvedeného je patrné, Ze budovani kognitivni odolnosti vyZaduje rozvoj souboru do-
vednosti a oblasti, které jsou navzajem Casto Uzce propojeny. Tyto zrucnosti a oblasti
budou predmétem vyzkumu v predloZzeném c¢lanku.

. Kritické mysleni je soubor schopnosti, ktery zahrnuje posuzovani a interpretaci
informaci, vyvhodnocovani argumentt a vyvozovani informovanych zavérd. Soucasti kri-
tického mysleni je informacni gramotnost, ktera se UZeji zaméfuje na schopnost vyhleda-
vat, vyhodnocovat, ovérovat informace a eticky je sdilet. Kriticky myslici clovék se snazi
prekonat vlastni kognitivni zkresleni, vidét svét takovy jaky je (ne pouze to, co vyhovuje
jeho domnénkam ¢i svétonazoru) a rozpoznat manipulativni techniky. Vyzkumy ukazu-
ji, Ze kritické mysleni pomaha odhalit fake news (Machete a Turpin 2020), nepodloZe-
na tvrzeni (Ballovda Mikuskova 2019), dezinformace a misinformace (Gilmour 2024). Za
soucast kritického mysleni je povaZovana taky schopnost argumentace, ktera spociva ve
zdlvodnovani urcitych tvrzeni nebo ¢inli (Bowell a Kemp 2002). VyuZiva k tomu principQ
logiky, kde zavér logicky vyplyva z jednotlivych premis (Schmidt, Sedik a Taliga 2018).
Pokud tomu tak neni, dochazi k tzv. argumentaénim faul@im (Sedy 2024), které se stavaji
nastrojem skryté manipulace.

. Védeckd gramotnost spociva v dovednostech, které umoznuji ¢lovéku pocho-
pit, jak funguje svét. Je to zplsob mysleni zaloZzeny na zékladnich védeckych principech
a postupech. Clovék, ktery mysli védecky, rozlisuje mezi nazory, domnénkami, teorie-
mi a fakty, priCemz své usudky zaklada na faktech a ovéfitelnych objektivnich dikazech
(Cavojova 2019). K védeckému mysleni ma blizko analytické mysleni, jako? systematicky
pfistup k rozhodovani a reseni komplexnich problému. Zahrnuje rozlozeni problému na
Casti, zkoumani podobnosti a souvislosti mezi nimi véetné téch kauzalnich, identifikova-
ni trend(l a vzorc( stejné tak i mozného dalSiho vyvoje a vyhodnoceni moznych feseni
(Coursera 2024). Analytické mysleni uci pracovat s informacemi, abychom mohli ¢init in-
formovana rozhodnuti. Vyzkumy ukazuji, Ze analytické mysleni snizuje viru v konspiracni
teorie (Swami a kol. 2014), fake news (Bronstein a kol. 2019) a odprostuje nase usudky
od emoci a zkratkovitého rozhodovani (Pennycook, Fugelsang a Koehler 2015).

. Medidlni gramotnost je definovana jako ,,schopnost ziskavat pristup k médiim
a chapat a kriticky vyhodnocovat rizné aspekty médii a mediélnich obsah(,” (EU 2009).
Vztah mezi medialni gramotnosti a kognitivni odolnosti byl opakované prokazan (viz
Liepniece 2022, Jolls 2022, Hwang, Ryu a Jeong 2021). Vyzkum autor(i Huang, Jia a Yu
(2024) kuprikladu ukazuje, Ze zvySovani medialni gramotnosti zlepsuje odolnost vaci mi-
sinformacim tim, Ze zvySuje schopnost rozliSovat je, snizuje tendenci uvéfrit jim a sdilet
je.

. Digitdlni gramotnost zahrnuje schopnost ziskat, pochopit, vytvofit a komuniko-
vat informaci bezpecné a zodpovédné prostrednictvim digitalnich technologii, ¢imz Gzce
souvisi s pocitacovou, medialni a informacni gramotnosti a v koneéném dusledku s ko-
gnitivni odolnosti (viz Law a kol. 2018). Digitalni gramotnost je spojend predevsim s bo-
jem proti dezinformacim a fake news v digitalnim prostredi (viz EU 2022, Eccles a Dingler
2021).

. Strategickd komunikace je obecné definovana jako “Gcelné pouZiti komunikace
organizaci za Ucelem naplnit jeji poslani” (Hallahan a kol. 2007). Obecnéji vsak odkazuje
ke koordinaci vsech informacnich aktivit, tedy aktivit s potencialem ovliviiovat vnimani,
postoje a chovani cilovych skupin. V kontextu hybridniho plisobeni narlsta na dlleZitosti
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schopnost armady komunikovat jednotné, idedlné v souladu se stanovenymi strategicky-
mi narativy.

. Kybernetickd a informacni bezpecnost zahrnuje pravni, organizacni, technické
a vzdélavaci prostredky smérujici k zajisténi ochrany kybernetického prostoru. Zaroven je
jejim cilem zajisténi dlvérnosti, integrity a dostupnosti informaci v kybernetickém pro-
storu (Jirdsek, Novak a Pozar 2022). Kognitivni odolnost se s touto oblasti Uzce proling,
nebot predstavuje schopnost jednotlivetl odolavat psychologickym aspektim kyberne-
tickych utokd, jako jsou manipulativni phishingové kampané ¢i cilené dezinformace (Bjo-
la a Papadakis 2020).

. Prevence pred extremismem ma v prostfedi ozbrojenych sil zvlastni vyznam
vzhledem k moznym negativnim dopad(lim extremismu a trestnych ¢in( z nendvisti na
soudrznost jednotky a jeji vnimani svého nasazeni ve vojenské operaci (Smolik 2010,
Mares 2018, Haugstvedt a Koehler 2021).

. Prevence pred korupci zahrnuje zavadéni systémovych opatreni a etickych stan-
dardd, které brani zneuZiti moci ¢i pravomoci k osobnimu prospéchu. Tato oblast pfimo
souvisi s kognitivni odolnosti, kterd pomaha jednotlivciim identifikovat a prekonavat psy-
chologické faktory podporujici korupéni jednani (Dupuy a Neset 2018).

. Dusevni zdravi je definovano jako ,pocit pohody, v némz kazdy jedinec naplniuje
svij vlastni potencial, zvlada bézny Zivotni stres, miZe pracovat produktivné a plodné
a je schopen prispivat k prospéchu své komunity” (NZIP 2025). Mentalni problémy vcet-
né uzkosti, paranoie, deprese, traumatu ¢i narcismu a dalsich, byly opakované oznace-
ny za jedny z rizikovych faktord, které zvysuji zranitelnost lidi vici konspiraénim teoriim
(RAN 2024, Moyer 2019, Martinez a kol. 2022).

2 METODOLOGIE

Vyzkumny design byl koncipovan jako explorativné-deskriptivni studie systematic-
ky mapujici vzdélavaci aktivity napfi¢ vzdélavacimi institucemi resortu obrany v CR. Do
vyzkumu byly zahrnuty vSechny klicové vzdélavaci instituce resortu: Univerzita obrany
(akreditované vzdélavani na vSech fakultach a kariérové kurzy na Centru bezpecénost-
nich a vojensko-strategickych studii), Velitelstvi vycviku-Vojenska akademie ve Vyskové
a Vojenska stredni Skola a vyssi odborna skola Ministerstva obrany v Moravské Trebové.
Tento cileny vybér zajistil pokryti kompletniho spektra vojenského vzdélavani od stfedo-
Skolské urovné az po nejvyssi kariérové kurzy, coz umoznilo provést vertikalni i horizon-
talni analyzu systému vzdélavani ke kognitivni odolnosti.

Vyuzity byly tfi hlavni metody sbéru dat (dokumentovd analyza, dotaznikové Setreni
a polostrukturované rozhovory), jejichz volba zavisela na konkrétnim pfipadu a byla pre-
devsim ovlivnéna dostupnosti studijni dokumentace a dotazovanych osob. Idedlni pripad
z hlediska komplexniho pohledu na zkoumanou problematiku predstavuje soubézné vy-
uziti vSech tfi metod neboli triangulace datovych zdrojl (Denzin 2017).

V prvni fazi vyzkumu byla provedena systematicka analyza dostupnych dokumenti,
zahrnujici studijni plany, sylaby predmét( a dalsi kurikularni dokumenty, coz autorim
umoznilo identifikovat formalni strukturu vzdélavani v oblasti kognitivni odolnosti a urdit,
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zda a v jaké mite jsou sledované oblasti zahrnuty do oficialnich vzdélavacich program.
Ve druhé fazi byly distribuovany strukturované dotazniky osobam odpovédnym za vzdé-
lavani v rdmci jednotlivych instituci. Zvlast opodstatnénym byl tento pfistup v pfipadé
Vojenské stredni Skoly a vyssi odborné skoly Ministerstva obrany v Moravské Trebové,
kdy autoti neméli pristup ke studijni dokumentaci. V jinych pfipadech poslouZil dotaznik
k ovéreni a doplnéni dat ziskanych ze studijni dokumentace. Dotazniky byly zaméreny
na praktickou realizaci vyuky v oblasti kognitivni odolnosti, pouzivané vyukové metody
a subjektivni hodnoceni silnych a slabych stranek v této oblasti. V pfipadé nutnosti zis-
kani hlubsiho vhledu do problematiky byly s nékterymi klicovymi aktéry vzdélavaciho
procesu realizovany polostrukturované rozhovory. Osnova rozhovoru byla vytvorena na
zakladé predchozi analyzy dokumentl, pripadné vysledk(i dotaznikového Setreni, coz
umoznilo cilenéjsi zaméreni na identifikované mezery a nejasnosti. Tento pristup umoz-
nil zachytit kontextualni faktory a zkusenosti, které ¢asto nejsou zachyceny v oficidlnich
dokumentech (Galletta 2020).

Ziskana data byla zpracovana pomoci kvalitativnich analytickych postup( véetné te-
matické analyzy, metody nabizejici dostupny a teoreticky flexibilni zplsob kvalitativni
analyzy (Braun a Clarke 2006). Cilem bylo identifikovat klicové vzorce a témata souvi-
sejici s kognitivni odolnosti. Pro syntézu a interpretaci vSech ziskanych poznatk( byla
aplikovana SWOT analyza, ktera predstavuje etablovany metodologicky nastroj pro stra-
tegické hodnoceni komplexnich systém (Helms a Nixon 2010). SWOT analyza umoznuje
systematicky identifikovat a kategorizovat vnitini faktory (silné a slabé stranky) i vnéjsi
vlivy (prileZitosti a hrozby), coZ poskytuje strukturovany ramec pro komplexni evalua-
ci soucasného stavu a empiricky zaklad pro formulaci strategickych doporuceni. Tento
analyticky pristup byl v minulosti Uspésné aplikovan jak v kontextu vzdélavani (Thomas
a kol. 2014), tak v oblasti bezpecnostnich studii (Prunckun 2015) a dokonce i specificky
v oblasti vojenského vzdélavani (Li, Wang a Gang 2019).

| pfes snahu o metodologickou rigordznost ma tento vyzkum urcita omezeni. Absen-
ce longitudindlniho sledovani neumoznuje zachytit dynamiku zmén ve vzdélavacim sys-
tému. Nelze rovnéZ opomenout subjektivitu respondentt v dotaznicich a rozhovorech,
ktera mlze Castecné ovlivnit vysledky, ackoli v nékterych pfipadech byla minimalizovana
triangulaci dat. Navic autori do hloubky nezkoumali obsah jednotlivych lekci, spise se
zaméfili na to, zda vlbec jsou dané oblasti a dovednosti ve vyuce pokryty a jak celkové
jejich vyuku posuzuji klicovi aktéri.

3  MAPOVANI VZDELAVACICH AKTIVIT V RESORTU OBRANY

Pro strukturovanou analyzu zjisténych poznatkl byl zvolen format SWOT analyzy, kte-
ry umoznuje systematicky kategorizovat a vyhodnotit ziskana data. Zjisténi jsou rozdéle-
na do c¢tyr klicovych kategorii, které reflektuji vnitini a vnéjsi faktory pozitivné nebo ne-
gativné ovliviujici vzdélavani v oblasti kognitivni odolnosti v resortu obrany. Silné stranky
(Strengths) a slabé stranky (Weaknesses) reprezentuji vnitfni faktory, které vychazeji
z internich charakteristik vzdélavaciho systému resortu MO a jsou tak pfimo ovlivnitelné
vlastnimi aktivitami organizace. PrileZitosti (Opportunities) a hrozby (Threats) naopak

103



Vojenské rozhledy ¢. 2/2025 Vzdélavani v oblasti kognitivni odolnosti v resortu MO CR

predstavuji vnéjsi faktory determinované sirSim bezpeénostnim, spolecenskym a politic-
kym kontextem.

3.1 Silné stranky soucasného systému

Nejvyznamnéjsi silnou strankou soucasného systému je jeho vertikalni integrace —
pokryva vzdélavani od stfedni Skoly pres vysokoskolské studium az po kariérové kurzy
(celoZivotni vzdélavani), coz umoziiuje postupny rozvoj kompetenci v oblasti kognitivni
odolnosti napfic celou kariérou profesionalniho vojaka.

Dalsi vyznamnou silnou strankou je kvalifikovany personal. Resort ma obecné k dispo-
zici zkusené lektory, ktefi v sobé jedine¢nym zplsobem kombinuji akademickou exper-
tizu s praktickymi vojenskymi zkuSenostmi. Toto propojeni je zvlasté cenné v kontextu
vzdélavani v oblasti kognitivni odolnosti, kde je potfeba abstraktni koncepty prevadét
do prakticky vyuzZitelnych dovednosti. Standardem jsou rovnéz mezinarodni zkusenosti
lektor(i, coZz umozniuje prenos dobré praxe a zvySovani kvality vyuky. Navic je mozné vy-
Zadani lektora z jiné instituce v rdmci resortu obrany, pokud urcité téma dana instituce
nedokaze pokryt z vlastnich zdroja.

Analyza rovnéz ukazala, Ze v systému existuji solidni zaklady pro budovani kogni-
tivni resilience. Rada predmétl napii¢ véemi zkoumanymi institucemi obsahuje prvky
kritického mysleni (vyhledavani informaci/zdrojt, prace s informacemi a s daty, hledani
dikazl aj.), argumentace (véetné praktické formy vyuky v podobé diskuzi a psani ese-
ja) a analytického mysleni (informacni analyza, kvantitativni analytické metody aj.). Na
vsech drovnich vzdélavani jsou pokryta i témata kybernetické bezpecnosti (na Univerzité
a na Akademii vymezeno i jako samostatny kurz), dusevniho zdravi (psychohygiena, zvla-
dani zatéze, stresu a emoci, relaxacni techniky apod.) a prevence pred extremismem.
Nejvyraznéjsi rozdil v mire pokryti napfic institucemi byl zaznamenan u védeckého my-
Sleni, které je vyucovano zejména v akreditovaném vzdélavani na fakultach Univerzity
obrany. Casto rovné? dochazi k prolinani jednotlivych témat, kdy kupfikladu medidlni
gramotnost se nékdy uci spolecné s informacni gramotnosti a kritickym myslenim.

Z hlediska formy vyuky ma resort dobré zkusenosti s implementaci novych vzdélava-
cich prvkd a metod. At uZ jde o vyuzivani e-learningovych platforem nebo realizaci prak-
tickych cviceni (napt. wargaming uplatiiovany v kariérovych kurzech Univerzity obrany),
existuji pozitivni zkusenosti s inovacemi ve vzdélavani. Tyto zkuSenosti jsou cennym za-
kladem pro dalsi rozvoj vzdélavani v oblasti kognitivni odolnosti, protoze ukazuji schop-
nost systému adaptovat se na nové pozadavky a implementovat moderni vzdélavaci pfi-
stupy. Pravé moznost ovlivnit formu vzdélavani maze hrat klicovou roli v systému, kde
neni prilis prostoru pro zavadéni novych témat do sylabd. | stavajici témata lze vyucovat
formou, kterd bude ve studentech podnécovat kritické mysleni a povede k pochopeni
souvislosti a rozvoji mékkych dovednosti, véetné prace s informacemi, spi$ nez k pouhé-
mu zapamatovani. Zvlasté cenna je schopnost propojovat teoretickou vyuku s praktic-
kym vycvikem, coZ je dano specifickym charakterem vojenského vzdélavani.

V neposledni fadé existuje moznost reagovat na aktudlni vyzvy prostfednictvim pra-
videlnych prednasek v rdmci prevence rizikového chovani, vojenské odborné pfipravy
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a metodickych zaméstndni soucasti resortu MO/ACR. Pfednasky se uskute¢riuji néko-
likrat za rok pro staly stav i pro studenty vojenskych vzdélavacich zatizeni a pokryvaji
i oblasti, které jsou soucasti kognitivni odolnosti. V rdmci stfedoskolského odborného
vzdélavani pak existuje dobra praxe, kdy Vojenska stfedni Skola dokaze rychle a pruzné
reagovat na vyskyt rliznych nezadoucich jevl. Podstatna je pfitom forma téchto skoleni,
které Casto probihaji formou diskuse v rdmci pravidelnych tfidnickych hodin za Gcasti
tfidniho uditele a vychovatele. Jedna se tak o pfirozenou a nenasilnou formu Skoleni
(jakychsi ,hip-pocket training”), ktera je v souladu s dobrou praxi feseni problém( typu
dezinformaci i v zahranici (Singer a kol. 2022).

3.2 Slabé stranky soucasného systému

Nejzasadnéjsi slabou strankou je absence systematického pristupu k vzdélavani v ob-
lasti kognitivni odolnosti. Relevantni témata jsou Casto fragmentovana mezi rlizné pred-
méty, chybi jejich vzajemna koordinace a navaznost. Vyznamnym problémem jsou také
nedostatecné Casové dotace pro vyuku témat souvisejicich s kognitivni odolnosti. Sta-
vajici kurikula jsou jiz nyni velmi zaplnéna a snaha o zaclenéni novych témat narazi na
konkurenci téch stavajicich. Tento problém je zvlasté patrny v kariérovych kurzech, kde
omezena doba trvani kurzu vytvari silny tlak na efektivni vyuZiti dostupného casu. V dud-
sledku toho vznikd omezeny prostor pro inovace ve vyuce a hlubsi rozvoj kompetenci
v oblasti kognitivni odolnosti.

Vyznamny problém predstavuji omezené kapacity, a to jak personadlni, tak materialni.
Z technického hlediska se jako slabina jevi limity stavajici infrastruktury. Néktera pracovi-
$té disponuji zastaralym vybavenim, coZ vyznamné omezuje mozZnosti vyuZiti modernich
vyukovych metod vcéetné pokrodilych simulaci a interaktivnich vzdélavacich nastroja. Di-
gitalizace vyuky také neni na optimalni drovni, coZz komplikuje efektivni implementaci
modernich vzdélavacich pristup a omezuje kuptikladu moznosti distan¢niho vzdélavani
v této oblasti.

Z hlediska personalniho, navzdory tomu, Ze resort disponuje kvalifikovanym perso-
nalem, specialistl v oblasti kognitivni odolnosti je nedostatek, coz mGze komplikovat
zavadéni novych vzdélavacich program( nebo forem vyuky. Existujici personal je jiz nyni
znacné vytizen a pridavani novych povinnosti bez adekvatniho posileni personalnich ka-
pacit povede k pretiZzeni a nasledné tak s sebou nese riziko snizeni kvality vyuky. Tento
problém je o to zavaznéjsi, Ze budovani expertizy v oblasti kognitivni odolnosti je dlou-
hodoby proces.

Kromé samotného nedostatku specializovanych lektort se resort potyka i s generac-
nimi rozdily v p¥istupu k novym metodam vyuky. Cast persondlu projevuje odpor ke
zménam a inovacim ve vzdélavani ¢imz vytvari prekazky v implementaci modernéjsich,
interaktivnéjsich a obecné vhodnéjsich forem rozvoje kognitivni odolnosti (srov. Bell
a Reigeluth 2014). Skepse personalu se navic netyka pouze novych vyukovych metod, ale
i samotnych témat, jako je kritické mysleni ¢i medialni gramotnost. V disledku rezistence
vici zménam, kterd je charakteristicka pro kazdy zavedeny systém, ozbrojené sily a vzdé-
lavani nevyjimaje (Johnston a Stolberg 2022, Zweibelson 2024), existuje realné riziko, ze
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planované zmény budou implementovany pouze formalné, bez skutecného pochopeni
jejich vyznamu a potrebné hloubky.

Implementaci potfebnych zmén rovnéz komplikuji nékteré systémové prekazky.
Rigidni organizacni struktury, nadmérna administrativni zatéz a sloZitost koordinace
mezi rliznymi slozkami resortu v nékterych pfipadech znesnadriuji zavadéni inovaci ve
vzdélavani. Tyto strukturdlni prekazky jsou Casto hluboce zakorenéné v systému a jejich
prekonani vyzaduje dlouhodobé systematické Usili anebo osobni angaZovanost nejvys-
Siho veleni. Nadmérna byrokratizace a komplikované procesy v ramci resortu obrany
ovliviiuji i efektivni vyuZivani moznosti zahrani¢niho vzdélavani pedagogického persona-
lu. Schvalovaci procesy jsou zdlouhavé, coZ limituje moznost pruzné reakce na aktualni
vyzvy a nabidky ke spolupraci.

3.3 PrileZitosti pro rozvoj vzdélavani ke kognitivni odolnosti

Klicovou pfilezZitosti pro systematicky rozvoj vzdélavani ke kognitivni odolnosti v re-
sortu obrany je probihajici transformace vzdélavani, zejména na Univerzité obrany. Re-
akreditace studijnich programi s planovanou implementaci od roku 2027 poskytuje pfi-
leZitost k systematickym zménam v pristupu ke vzdélavani v oblasti kognitivni odolnosti.
Tento proces umoziuje nejen aktualizaci obsahu jednotlivych predmét(, ale predevsim
systematickou integraci témat souvisejicich s kognitivni odolnosti do nové strukturova-
nych vzdélavacich program.

Dalsi vyznamnou pfileZitost predstavuje zvysené povédomi o hybridnim plsobeni
a jeho dopadu na ozbrojené sily, které se projevuje i v rostouci podpore ze strany vedeni
resortu pro vzdélavaci aktivity v této oblasti. Tento trend je dale posilovan mezinarodnim
kontextem, kde je problematika kognitivni odolnosti vojaku stale vice akcentovana, ze-
jména v ramci NATO (Deppe a Schaal 2024), které tuto oblast zdlraznuje i v referencnim
kurikulu pro budovani odolnosti (NATO 2025). Tato situace vytvari pfiznivé podminky pro
prosazeni systematickych zmén. Prikladem je aktivni role Velitelstvi informacnich a ky-
bernetickych sil (VelnKyS), prispivajici k rozvoji vzdélavani a vycviku v oblasti kybernetic-
ké bezpeclnosti, strategické komunikace a informacnich operaci.

Nové prileZitosti v oblasti vzdélavani prinaseji i moderni technologie obecné. Plano-
vana modernizace vzdélavaci infrastruktury otevirda moznosti pro implementaci pokroci-
lych simulaci a dalsich modernich vyukovych nastrojd. Rozvoj e-learningovych platforem
pak nabizi prilezitost k efektivnéjsSimu a flexibilnéjsSimu vzdélavani v oblasti kognitivni
odolnosti, véetné moznosti prlibéZného aktualizovani obsahu v reakci na nové vznikajici
hrozby.

Mezindrodni spoluprace, zejména v ramci NATO, predstavuje dalsi vyznamnou pfilezi-
tost. Jedna se zejména o aktivity realizované v rdmci Organizace NATO pro védu a tech-
nologie (NATO Science and Technology Organization, NATO STO), které poskytuji plat-
formu pro sdileni poznatk( a spolupraci bez dodatecnych narokl na rozpocet resortu.
Napriklad prostfednictvim specializovanych vyzkumnych skupin (Research Task Groups)
probiha vyména zkusenosti a nejlepsich postup( i v oblasti kognitivni odolnosti, psycho-
logickych operaci a kybernetické bezpecnosti. Participace na téchto aktivitdich umoznuje
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pfistup k nejnovéjsim poznatklm a metodikam, které by jinak byly obtizné dostupné,
a to s minimalnimi finan¢nimi naklady.

3.4 Hrozby pro rozvoj vzdélavani v oblasti kognitivni odolnosti

Specifickou hrozbu predstavuje bezprecedentni tempo technologického vyvoje a di-
gitalni transformace spolecnosti, které vytvari kontinualni tlak na vzdélavaci instituce.
Zivotni cyklus znalosti a dovednosti se v digitdlnim véku dramaticky zkracuje (Burkle
a Cobo 2018, Carlucci, Kudryavtsev a Bratianu 2022), coz je zvlasté patrné v oblastech
souvisejicich s kognitivni odolnosti, jako jsou informacni a komunikacni technologie,
socialni média a nastroje pro analyzu dat. Schopnost vojenskych vzdélavacich instituci
se na tento vyvoj adaptovat je omezena vzhledem k jejich institucionalni setrvacnosti.
Vzdélavaci obsah a pouzivané metodické pristupy tak mohou zaostavat za technologic-
kym vyvojem, ktery spoluutvari informacni prostredi.

S tempem technologického vyvoje souvisi také dynamicka povaha hybridniho plso-
beni. Rostouci sofistikovanost dezinformacnich kampani a technik manipulace je hroz-
bou, kterd mze predbihat schopnost vzdélavaciho systému se adaptovat. S nastupem
pokrocilych technologii umélé inteligence, zejména generativnich modell( a deepfake
technologii, dochazi k exponencidlnimu ristu kvality a vérohodnosti dezinformacniho
obsahu. Tento technologicky pokrok zasadné méni charakter informacnich operaci a vy-
tvari tzv. “zavod ve zbrojeni” mezi dezinformacnimi technikami a obrannymi mechanis-
my. Vzdélavaci systémy pritom casto nedokazi reagovat dostatecné rychle, coz vytvari
riziko zastaravani vyukovych obsah(l a metod jiz v pribéhu jejich implementace.

Dalsi vnéjsi hrozbu predstavuje potencialni nestabilita v oblasti politické podpory
a kontinuity strategickych priorit na vladni Urovni. Obranna politika, véetné vzdélavani
vojenského personalu, je vyrazné ovliviiovana politickymi cykly a zménami priorit po vol-
bach. Bezpecnostni vzdélavani pritom vyZzaduje dlouhodoby a konzistentni pfistup pre-
sahujici jedno volebni obdobi. Politicka vile k investicim do ,,neviditelnych” oblasti a do-
vednosti, jako je kognitivni odolnost, mize kolisat v zavislosti na aktudlnich politickych
tlacich a medialné atraktivnéjsich tématech. To vytvari riziko diskontinuity a nedostatec-
né dlouhodobé podpory pro systematicky rozvoj vzdélavani v této oblasti (Belafi 2022).

Rozpoctova omezeni predstavuji dalsi vyzvu, kdy v kontextu ekonomickych nejistot,
inflacnich tlak( a potencialniho zpomaleni ekonomického ristu mohou byt disponibilni
zdroje pro tzv. ,mékké” aspekty obrany, mezi néz patfi i vzdélavaci aktivity, omezeny.
Investice do vzdélavani a rozvoje lidského kapitalu jsou ¢asto prvni oblasti, ktera Celi sSkr-
tlm v obdobi fiskalni konsolidace (European Commission 2024). To je obzvlasté rizikové
v pfipadé novych a prirezovych oblasti, jako je kognitivni odolnost, které nemaji jasné
kvantifikovatelné vystupy a jejichzZ pfinos se projevuje v dlouhodobéjsim horizontu ¢i az
v kontextu krizovych situaci.

Dalsi externi hrozbu predstavuje globalni nedostatek kvalifikovanych odbornik( v ob-
lasti kybernetické bezpecnosti, informacnich operaci a kognitivni odolnosti na pracov-
nim trhu (Blazi¢ 2021). Soukromy sektor nabizi témto specialistiim vyrazné lepsi finan¢ni
ohodnoceni a kariérni perspektivy nez statni instituce (Romanosky, Schwindt a Johnson
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2023, Vlada CR 2023, CSU 2024), co? vytvafi nerovné podminky pfi ziskdvani kvalitnich
pedagogl a odbornikl do resortnich vzdélavacich instituci.

A nakonec, nastup generace Z a postupné i generace Alfa do ozbrojenych sil implikuje
zmény v preferencich a potrebach cilové skupiny vzdélavani (Barhate a Dirani 2021; Kup-
czyk a kol. 2021), vcetné odlisnych pristupl v oblasti zpracovani informaci, pozornosti,
ucebnich styll a motivace (Galea a Sayer 2025). Tradi¢ni vzdélavaci pfistupy mohou byt

pro tyto generace méné efektivni, coz vytvafri tlak na zasadni prehodnoceni pedagogic-
kych metod.

Tabulka 1: Vysledky SWOT analyzy

POZITIVNI VLIV NEGATIVN{ VLIV
o Silné stranky Slabé stranky
g - Komplexnost systému - Absence systematického pFistupu
3 - Kvalifikovany personal - Nedostatek specializovanych lektora
= - Obsah a forma vyuky obsahujici prvky - Skepse Casti personalu
’g efektivni pro budovani kognitivni odolnosti - Zastaralé vybaveni
Z - Ad hoc pfednasky/diskuze - Systémové prekazky
PrileZitosti Hrozby
a - Nadchazejici reakreditace studijnich programt - Tempo technologického vyvoje
g - Nardst vyznamu a povédomi - Dynamicka povaha hybridniho psobeni
2 o tématu kognitivni odolnosti - Potencialni nestabilita politické podpory
A - Moderni technologie - Rozpoctova omezeni
g - Mezinarodni spoluprace - Globalni nedostatek kvalifikovanych odbornik(
> - Specifika nastupujicich generaci

Provedena SWOT analyza soucasného stavu vzdélavani v oblasti kognitivni odolnosti
v resortu Ministerstva obrany CR odhalila komplexni obraz systému s fadou silnych stra-
nek, ale také vyzev. Identifikované silné stranky, zejména komplexnost vzdélavaciho sys-
tému pokryvajici vSechny urovné vojenské kariéry a kvalifikovany personal kombinujici
akademickou expertizu s praktickymi zkusenostmi, poskytuji solidni zaklad pro dalsi roz-
voj vzdélavani v této oblasti. Existujici prvky kognitivni odolnosti integrované do rliznych
predmétl a studijnich program( napfi¢ vzdélavacim systémem naznacuji, Ze v resortu
obrany jiZ existuje urcité povédomi o vyznamu téchto kompetenci, ackoli zatim nepfilis
systematické.

Pravé absence systematického pristupu ke vzdélavani v oblasti kognitivni odolnosti
predstavuje slabou stranku sou¢asného systému. Relevantni témata jsou fragmentovana
mezi rlzné predméty bez jasné koordinace a ndvaznosti, coz je problém identifikovany
napfic¢ vSemi zkoumanymi institucemi. Tato fragmentace mUze vést k mezeram v pokryti
klicovych aspektd kognitivni odolnosti a k nekonzistentni a nevyvazené pripravé perso-
nalu. Nové témata jsou ale jen stéZi implementovana vzhledem k nedostatecné casové
dotaci v kombinaci s jiz nyni pretizenymi kurikuly, coZ se projevuje zejména v kariérovych
kurzech.

Na druhou stranu, probihajici transformace vzdélavani na Univerzité obrany a rea-
kreditace studijnich programd, oteviraji prostor pro systematické zmény v kurikulech.
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V tomto kontextu je pozitivem rostouci povédomi o hybridnim plsobeni a zvySena pod-
pora ze strany vedeni resortu, které spolec¢né vytvari pfiznivé podminky pro implemen-
taci potrebnych inovaci. Dokud nebudou implementovany potfebné systémové zmény,
uréitou kompenzaci predstavuji ad hoc prednasky a sSkoleni, které umozniuji relativné
rychle reagovat na aktudlni vyzvy a predstavuji cenny nastroj pro adaptivni rozvoj kogni-
tivni odolnosti.

Pozitivné hodnocena je existence dobré praxe vzdélavani v resortu MO, jako napfiklad
neformalni vzdélavaci aktivity provadéné na Vojenské stfedni Skole v Moravské Trebové
ve formé diskuse o aktualnich tématech v ramci tfidnickych hodin. Tento pfistup je v sou-
ladu s teoretickymi poznatky o efektivité variace na , hip-pocket trainings” (Singer a kol.
2022) — kratkych, kontextové zasazenych vzdélavacich intervenci — v kontextu budovani
digitalni gramotnosti vojakd.

V kontextu identifikovanych hrozeb je zvlasté zavaina dynamicka povaha hybridniho
plUsobeni a akcelerace vyvoje dezinformacnich technik. Rychlost, s jakou se vyvijeji nové
formy manipulace a dezinformaci, mize predbihat schopnost vzdélavaciho systému se
adaptovat, coZ vytvafi riziko zastaravani forem a obsahu vzdélavani. Tato hrozba je umoc-
néna generacni proménou v ozbrojenych silach a vékovou a kompetencni strukturou
pracovnikd vzdélavacich instituci. Specifickou vyzvu zde predstavuje konzervativni pfi-
stup Casti personalu ke zménam a inovacim z hlediska vyukovych metod a nékterych
témat. Zejména u starsi generace to Ize pricist historické zkusenosti s ideologickym zne-
uzivanim vzdélavani za komunistického rezimu (Hlavacek 2021).

Zjisténi ze SWOT analyzy zaroven poukazuji na SirSi uplatnitelnost dovednosti souvise-
jicich s kognitivni odolnosti. Napfiklad na Vojenské stfedni Skole v Moravské Trebové se
studenti uci principy ochrany v digitalnim prostoru, které jsou uzitecné nejen v kontextu
osobni kybernetické bezpecnosti, ale maji pfimé implikace pro odolnost vici cilenym
hybridnim operacim. Tato dvoji uplatnitelnost predstavuje vyznamnou pridanou hodno-
tu investic do vzdélavani v této oblasti.

Analyza také ukazuje na limity vzdélavani jako jediného nastroje pro budovani kogni-
tivni odolnosti, coZ resonuje se stavem poznani, jez zdlraznuje, Ze kromé vzdélani a kri-
tického mysleni hraje pti budovani kognitivni odolnosti klicovou roli také zakladni dGvéra
a spolecenské hodnoty (Mauer 2022, Bjola a Papadakis 2020, Grahn a Taipalus 2024).
Pro maximalizaci uc¢innosti vzdélavani v oblasti kognitivni odolnosti je proto nezbytné,
aby bylo doprovazeno dalSimi opatfenimi na Grovni resortu i celé spole¢nosti, coZ presa-
huje rémec samotného vzdélavaciho systému.

Dalezitym zjisténim, které vyplynulo z rozhovori s odborniky z rGznych slozek resortu,
je potencial pro propojeni kognitivni a technické roviny odolnosti (srov. Bjola a Papadakis
2020). Z rozhovorl s predstaviteli technicky orientovanych pracovist vyplyva otevienost
ke spolupréci na interdisciplinarnich projektech kombinujicich technicka reseni s roz-
vojem kritického mysleni. Tato mezioborova spoluprace predstavuje prilezitost k budo-
vani komplexni resilience vici hybridnim hrozbam, ktera prekonava tradi¢ni oddéleni
Ltvrdych” a ,,mékkych” aspektll bezpecnosti.
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ZAVER

Predkladana analyza soucasného stavu vzdélavani v oblasti kognitivni odolnosti v re-
sortu Ministerstva obrany CR odhalila komplexni obraz systému prochazejiciho transfor-
maci. V resortu existuji dobré zaklady pro rozvoj vzdélavani v této oblasti, nicméné byly
identifikovany tfi kliové vyzvy, které budou urcujici pro jeho dalsi rozvoj. Prvni je potre-
ba systematizace a kodifikace vzdélavani v oblasti kognitivni odolnosti, kterd by zajistila
konzistentni pokryti vSech relevantnich témat napfi¢ vzdélavacim systémem. Druhou
vyzvou je zajisténi adekvatniho personalniho zabezpeceni, véetné pripravy specializo-
vanych lektor( a expert(. Treti vyzvou je modernizace vzdélavaci infrastruktury, ktera je
nezbytna pro implementaci modernich vyukovych metod.

Specifika vojenského prostredi pfitom nabizeji jak vyhody, tak i urcitd omezeni pro
rozvoj vzdélavani v oblasti kognitivni odolnosti. Komplexni vzdélavaci systém a propo-
jeni s praxi predstavuji silny zaklad pro budovani efektivniho systému vzdélavani. Zaro-
ven vSak organizac¢ni struktury a zavedené postupy mohou komplikovat implementaci
potfebnych zmén. Vyznamnou pridanou hodnotou je mezinarodni rozmér spoluprace,
zejména v ramci NATO, ktery poskytuje pristup k osvédéenym postupim a sdilenym
zkusenostem.

Tento vyzkum tak predstavuje prvni krok k systematické transformaci vzdélavani v ob-
lasti kognitivni odolnosti v resortu obrany. Jeho zjisténi poskytuji empiricky zaklad pro
formulaci konkrétnich doporuéeni a mohou slouZit jako vychodisko pro strategické roz-
hodovani v této oblasti.

Text vznikl za podpory projektu , Resilience ozbrojenych sil a ozbrojenych bezpec-
nostnich sbord viéi hybridnim hrozbam (Resilience)” (VJ01010122), jehoZ investorem
je MVCR v ramci Strategické podpory rozvoje bezpecnostniho vyzkumu CR 2019-2025
(IMPAKT 1).

Autof¥i prohlasuji, Ze nejsou ve stietu zdjmii v souvislosti s publikovdnim tohoto ¢ldn-
ku a pfFi jeho pFipravé akceptovali vsechny etické normy poZadované vydavatelem.
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Abstract:

Abstrakt:

The preparation of soldiers for future employment in the civilian labor
market is a critical issue that requires attention. This research aimed
to identify soldiers’ preferences regarding their transition to civilian
employment after their military service. A questionnaire survey was
conducted with 128 active-duty soldiers from two units of the Czech
Armed Forces. The majority of respondents prefer a second career in
the private sector, and most would like to start preparing several months
before their service ends. Many respondents expressed interest in
expanding their skills to improve employability, with retraining courses
being the most preferred option. Overall, interest in the offered support
tools for career transition was significant, with the job portal being the
most favored. Many respondents believe soldiers face difficulties in
securing civilian employment after their service and assess the current
system for preparing soldiers for a second career as underdeveloped.

Pfiprava vojaka na budouci uplatnéni na civilnim trhu prace predstavuje
klicovou oblast, ktera vyzaduje pozornost. Cilem tohoto vyzkumu bylo
identifikovat preference vojaka tykajici se jejich prechodu do civilniho
zaméstnani po ukonceni vojenské sluzby. Dotaznikové Setreni bylo rea-
lizovdno mezi 128 pfisludniky dvou Gtvar( Armady Ceské republiky. Vét-
Sina respondent preferuje druhou kariéru v soukromém sektoru a vét-
Sina by si prala zacit s pripravou nékolik mésicl pred ukoncenim sluzby.
Mnozi respondenti vyjadrili zajem o rozsifeni svych dovednosti za icelem
zvyseni zaméstnatelnosti, pricemz nejcastéji preferovanou formou byla
rekvalifikace. Celkové byl o nabizené nastroje podpory prechodu velky
zajem, pricem? nejvice byla cenéna pracovni portal. Rada respondentt
se domniva, Ze vojaci po skonceni sluzby Celi obtizim pfi hledani civilniho
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zaméstnani a hodnoti soucasny systém pripravy na druhou kariéru jako
nedostatecny.

Keywords: Armed Forces; Military-to-Civilian Transition; Second Career; Soldier.

Klicova slova: ozbrojené sily; prechod z vojenského do civilniho sektoru; druha kariéra;
vojak z povolani.

INTRODUCTION

Each year, a number of soldiers leave military service due to retirement or the end of
their service commitments. Many of these individuals are still relatively young, far from
the official retirement age. This means they still have a long working life ahead. After
leaving the military, they aim to build a new career in civilian life that will allow them to
maintain financial stability, support their families, and enjoy a good quality of life, since
having a stable and fulfilling job is strongly linked with better mental health, lower stress,
and a stronger sense of purpose (Chopade and Gupta, 2020; Ahern et al., 2015; Zoli et
al., 2015; Keeling et al., 2018).

The transition from military to civilian life is a significant life change that brings perso-
nal and professional challenges (Zoli et al., 2015; Chopade & Gupta, 2020; Geraci et al.,
2020). While most former soldiers eventually find employment, many continue to face
difficulties even years after discharge (Kintzle et al., 2016; Keeling, 2018; Cooper et al.,
2018; Aronson et al., 2019; Gonzalez & Simpson, 2021). Some accept jobs below their
qualifications or unrelated to their skills and interests (Alonso et al., 2021), while others
struggle with job retention or satisfaction (Keeling et al., 2018).

While individual effort and informal support from family, friends, or former colleagu-
es can be valuable during the transition (Wilson, 2015; James, 2017), formal, structured
support systems play a key role in ensuring a successful shift to civilian life. Access to
professional services — such as career counseling, training, and education — significantly
improves soldiers’ ability to adapt, build new skills, and find meaningful employment
(Alonso et al., 2021; Lee et al., 2020). Unlike informal help, these programs offer targe-
ted and consistent support essential for long-term reintegration.

Supporting former soldiers in this process should not be seen as only a personal re-
sponsibility. It is also a shared responsibility of society. Former military personnel bring
valuable skills, discipline, and experience to the civilian workforce. Helping them return
to work is not only beneficial for them and their families — it is also a way for society to
make use of a capable and motivated group of people (Chopade and Gupta, 2020; Elnit-
sky et al., 2017).
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1 OVERVIEW OF PREVIOUS RESEARCH

Reintegration into civilian life can be challenging for former soldiers, largely due to
strong military identities shaped by years of hierarchical structure and a command-based
culture (Grimell, 2016a; Zarecky, 2014; Keeling et al., 2018). Transitioning from a highly
structured environment to a civilian setting that demands greater personal autonomy
often brings both personal and professional difficulties. Leaving behind the routine, cul-
ture, and close camaraderie of military life can add to the complexity of this adjustment.

Although most former soldiers do not leave the military with physical injuries or men-
tal health conditions, many still encounter difficulties in everyday functioning that make
the transition more complicated (Roy et al., 2020). One of the main barriers to successful
reintegration is that military training and experience do not always align with civilian job
requirements. Former soldiers may also lack formal education or certifications that are
recognized in the civilian labor market (Pease et al., 2016; Gordon et al., 2020; Gaither,
2014).

Despite various challenges, former soldiers offer valuable qualities to civilian employ-
ers, such as discipline, loyalty, teamwork, strong work ethics, and decision-making under
pressure (Minnis, 2017; Stern, 2017; Pollak et al., 2019). However, many employers stru-
ggle to translate military experience into civilian qualifications due to limited understan-
ding of military roles and training (Stern, 2017; Roy et al., 2020). This gap is deepened by
a general lack of awareness about military life, often leading to stereotypes and bias in
hiring (Hines et al., 2015; Liebert & Golby, 2017; Shepherd et al., 2019; Stone & Stone,
2015).

Military literature highlights a range of strategies to support soldiers during their tran-
sition to civilian life. A key factor in successful reintegration is achieving educational goa-
Is, which often underpin meaningful post-military employment (Ainspan et al., 2018). In
response, some organizations provide training and certification programs to help service
members prepare for civilian careers (Owings et al., 2015).

There is evidence that participation in employment-related programs can lead to po-
sitive outcomes, including lower unemployment rates among veterans who have en-
gaged in such initiatives (Curry Hall et al., 2014; Perkins et al., 2019). These findings
highlight the importance of proactive career planning well before service members leave
the military (Wilson-Smith and Corr, 2019).

Several researchers emphasize the importance of early preparation for civilian life.
Keeling et al. (2018), Roy et al. (2020), and Ahern et al. (2015) recommend starting
transition planning at least a year before discharge, as it significantly eases the proce-
ss. Keeling et al. (2019) add that more preparation time improves civilian labor market
outcomes. Access to career information before leaving the military was found to reduce
unemployment and ease adjustment for both employed and unemployed veterans.

To support this process, scholars advocate for the development and implementati-
on of structured transition programs. These programs, particularly when supported by
strong and visible leadership at high levels of government, can help service members
feel more confident, supported, and less isolated during this significant life change (Bat-
ka and Hall, 2016; Perkins et al., 2019; Roy et al., 2020).
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A variety of government and private initiatives have been developed to support mili-
tary personnel in finding employment and reintegrating into the civilian workforce (Cho-
pade and Gupta, 2020). In many countries, systems have been established specifically to
assist ex-servicemen in their transition to the labor market. These systems often involve
collaboration between governmental agencies, ministries of defense, and various supp-
ort organizations.

Current programs provide a variety of employment-related services, including job
portals, job fairs, training, and networking opportunities (Aronson et al., 2019). Soldiers
can also access career counseling, coaching, and mentoring to help translate military
experience into civilian terms (Delbourg-Delphis, 2014). These services further support
goal setting, realistic salary expectations, and identifying personal strengths and develo-
pment needs (Buzzetta et al., 2017).

Support systems for transitioning service members exist in many countries. In the
United States, programs such as the Transition Assistance Program and Army Career
and Alumni Program, along with various education and employment initiatives, assist
veterans in entering civilian life. European countries offer similar services — for instance,
France runs the Defence Mobility Agency (Défense Mobilité), the UK offers the Career
Transition Partnership, Germany provides support through the Career Support Service
of the Bundeswehr (Berufsférderungsdienst der Bundeswehr) and the Bundeswehr Tech-
nical School (Bundeswehrfachschule), and Poland operates the Professional Activation
Center (OSrodek Aktywizacji Zawodowej).

2 STATE OF THE ART IN THE CZECH REPUBLIC (CZE)

There are not many studies focused on the employability of soldiers of the Czech
Armed Forces (CAF) after the end of their service, and many of those that do exist are
available only in the form of final theses. Some of them are listed below.

Based on in-depth interviews with five former soldiers, KaSuba (2023) identified key
internal and external factors influencing second career development. Internal factors
included motivation, speed of job acquisition, alignment with previous experience or
education, personal fulfillment, and job satisfaction. External factors involved family
support, job security, stability, and job location. Motivation to seek employment was
driven by the desire to gain new qualifications, a clear vision of future work, and specific
career goals.

During the 2007-2013 programming period, seven projects within the Human Re-
sources and Employment Operational Programme focused on employing war veterans
using European Social Fund resources. Beran Gecova (2016) evaluated one of them —
Integration of War Veterans into Civilian Life — based on a sample of 153 participants.
Most respondents reported that the project helped them find employment, with re-
training courses having the greatest impact, followed by individual counseling and wage
cost reimbursements for employers. However, the main drawbacks of these projects
were their short-term nature and their exclusive focus on war veterans, which prevented
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soldiers without prior participation in military missions from accessing the offered activi-
ties (Binkova and Bednar, 2017).

Some departmental companies offer employment opportunities to soldiers transi-
tioning out of active service. However, this benefit is also primarily targeted at war vet-
erans (Binkova and Bednar, 2017).

Meca’s (2011) research involving 155 war veterans highlighted that unemployment
is a significant issue for this group, with some respondents remaining jobless for over
a year. This concern is further confirmed by Binkova (2019), who found that, on average,
18% of former soldiers of the CAF of working age remained unemployed for up to eight
months after leaving the service — a figure more than three times higher than the gener-
al unemployment rate in the CR during the same period (5.7%).

Research conducted among 313 former soldiers revealed that nearly three-quarters
of respondents did not consider the system for preparing soldiers for a second career
to be well developed. An equal proportion stated that the Ministry of Defence did not
prepare them for the transition to civilian life nor supported their integration into the
labor market. Furthermore, 91% reported that the issue of second career preparation
was not addressed during their service, and over half indicated they had not received
any support related to the transition prior to discharge (Binkova, 2019).

Findings by Duri§ and Hodny (2020), based on research involving 80 war veterans
whose service ended in 2018, highlight recurring problems with communication and the
transmission of information to soldiers approaching the end of their service. The study
also points to insufficient awareness of the support and care options available to veter-
ans through the Ministry of Defence.

Skypalova and Binkova (2022) found that the vast majority of 460 respondents — 176
military students and 284 active-duty soldiers — expressed a desire to improve their skills
to enhance their labor market prospects, with nearly half favoring retraining courses.

The Ministry of Defence of the Czech Republic (MoD CR) offers retraining courses to
soldiers who have served at least five years, aiming to prepare them for the civilian labor
market. However, the three-month limit is often too short for acquiring new qualifica-
tions, especially for highly specialized professionals. Most courses provide only basic
training, which often falls short of labor market demands (Binkova, 2018a).

These shortcomings are also reflected in the findings of Meca (2011), whose research
showed that most eligible applicants did not participate in retraining courses, mainly
due to a lack of timely information. Other barriers included limited course options or
restrictions from superiors. While attendees were generally satisfied with course quality
and the ability to choose, the overall course selection was viewed critically. About half
found the training practically useful, while many did not.

Furthermore, according to Binkova (2018b), over three-fifths of 313 former soldiers
did not apply for a retraining course. The most common reason (mentioned by a quar-
ter) was lack of time, often due to late discharge notification, workload, or delays from
superiors. One-fifth considered retraining unnecessary, believing their qualifications
were sufficient. Others pointed to the limited range or low quality of courses. Of those
who did apply, nearly one-third did not complete the course — mainly due to lack of time
or employer support.
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Similarly, Soukopova (2021), in a study of 28 former soldiers, found that while re-
training is viewed as the main form of preparation for civilian life, it is often seen as
inaccessible, overly bureaucratic, and too narrowly focused — particularly unsuitable for
highly educated soldiers. Safandova (2024), based on interviews with 10 former soldiers,
also noted limited practical benefits, as none of the respondents worked in the fields for
which they were retrained. In contrast, Drahokoupilova (2021) reported more positive
outcomes in her study of 60 former soldiers, with those who completed CAF-funded
retraining finding employment more quickly than those who did not.

The Statistical Yearbook of the Personnel Agency of the CAF provides an overview of
the number of outgoing soldiers and completed retraining courses between 2018 and
2023 —see Table 1 below.

Table 1: Overview of soldiers leaving the CAF and retraining implementation

2018 2019 2020 2021 2022 2023
Number of outgoing | g, 1186 813 890 1337 1256
soldiers
Number of eligible
applicants for 445 558 531 424 611 531
retraining
Number of submitted
applications for 241 346 178 237 386 325
retraining
Number of requests 171 310 135 192 293 283
fulfilled
Percentage of 71% 90% 76% 81% 76% 87%
requests fulfilled

Source: based on Statistical yearbooks of the Personnel Agency of the CAF from the years
2018 - 2023

Other forms of support include full-day seminars for soldiers leaving the CAF, orga-
nized since 2019 by the Personnel Agency in cooperation with the Czech Labour Offi-
ce. These seminars cover key topics related to service termination, including legal ob-
ligations, retraining, active reserves, employment services, retirement, healthcare, and
support from the Ministry of Defence’s Department for War Veterans. The number of
seminars and participants is shown in Table 2.

Table 2: Overview of Seminars for Soldiers Approaching the End of Service in the CAF
2019 | 2020 2021 | 2022 | 2023 |2024 |2025 | Total

Number of seminars 4 8 1 4 6 6 4 33

Number of participants | 253 124 72 183 280 455 312 1679
Source: based on information from the Ministry of Defense; status as of 25. 4. 2025

Soldiers are also legally entitled to take leave for job searching before discharge
(Lastovkova & Kmonicek, 2024). Additionally, they receive retirement benefits based
on length of service and reason for termination, which help ease the transition and
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compensate for income loss after leaving the military (Act No. 221/1999 Coll.). However,
current legislation allows service termination decisions to be issued as late as four mon-
ths before discharge (Act No. 221/1999 Coll.; Minister of Defence Order No. 63/2015),
which is often insufficient for selecting a suitable retraining course, exploring available
options, and completing the necessary administration.

3 METHODS

The aim of the research is to explore the preferences of soldiers regarding their prepa-
ration for employment in the civilian labor market after leaving military service. To ad-
dress this aim, the following research questions were formulated:

. RQ1: What are the preferences of soldiers from two selected military units re-
garding employment opportunities in the civilian labor market after leaving military
service?

. RQ2: What are the preferences of soldiers from two selected military units con-
cerning the process of preparing for a second career?

In relation to RQ2, the authors formulated and tested the following working
hypotheses:

o WH1: Soldiers’ interest in an individual approach to preparing for
further career opportunities varies by their age, rank, and remaining
length of service.

o WH2: Soldiers’ interest in group seminars varies by their age, rank, and
remaining length of service.

o WH3: Soldiers’ interest in consultations about starting a business var-
ies by their age, rank, and remaining length of service.

o  WHA4: Soldiers’ interest in job fairs varies by their age, rank, and re-
maining length of service.

o  WHS5: Soldiers’ interest in job portal services varies by their age, rank,
and remaining length of service.

o WHe: Soldiers’ interest in internships with civilian employers varies by
their age, rank, and remaining length of service.

. RQ3: How do soldiers from two selected military units perceive the key challeng-
es and opportunities associated with transitioning to a second career?

The source of data for hypothesis testing and answering the research questions
was a questionnaire survey. This survey followed up on research conducted by Binko-
va (2018a), and therefore the same questionnaire was used, allowing for a comparison
of results over the years. The questionnaire consisted of three parts: an introduction,
sociodemographic data, and a set of questions. In the introduction, respondents were
informed about the research purpose, invited to participate, and assured of anonymity.

The research sample consisted of 128 active-duty soldiers within two units — the
102nd Reconnaissance Battalion and the 53rd Reconnaissance and Electronic Warfare
Regiment. The 102nd Reconnaissance Battalion is based in Prostéjov and falls under
the 53rd Reconnaissance and Electronic Warfare Regiment, which is headquartered in
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Opava. Collecting the questionnaires within a relatively small location, representing only
one organizational unit, may in the future serve as a basis for comparing opinions and
perceptions on this issue with other garrisons within the CAF.

The questionnaire survey was conducted in January 2025 using printed forms. The
interviewer distributed and collected the questionnaires in person, while also checking
compliance with sampling criteria and ensuring the clarity and consistency of responses.
The data were then exported to Microsoft Excel for basic descriptive analysis.

The hypothesis of possible dependence between categorical variables was examined
using two statistical tests — Fisher’s exact test and the chi-squared (x?) test for indepen-
dence. See for example Ande (2007), Agresti (2002), Clarson et al. (1993). Fisher’s test
is particularly suitable for small sample sizes or when expected cell counts are low, as it
calculates the exact probability of observing the given data under the null hypothesis.

4 RESULTS

A total of 128 soldiers (12 women and 116 men) participated in the questionnaire
survey. Respondents’ ages ranged from 21 to over 46 years: 13 were aged 21-25, 26
aged 26-30, 37 aged 31-35, 27 aged 3640, 16 aged 41-45, and 8 were 46 or older; one
respondent did not state their age. By rank, the sample included 34 Troops and Non-
-Commissioned Officers, 71 Warrant Officers, and 23 Officers. In terms of education,
54 participants held a university degree and 74 had completed secondary education.
Regarding total length of service, 26 soldiers had served 0-5 years, 40 had served 6-10
years, 24 served 11-15 years, 22 served 16—-20 years, and 16 had served 21-25 years.
With respect to remaining service obligation, 31 respondents had 1-2 years left, 30 had
3—4 years, 38 had 5-6 years, and 27 had 7 years or more.

RQ1: What are the preferences of soldiers from two selected military units regarding
employment opportunities in the civilian labor market after leaving military service?

To answer the RQ1, the data were graphically presented in Figure 1. The figure shows
that the majority of respondents prefer a second career in the private sector, followed by
the public sector. Less than one-fifth of respondents have not yet decided.
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Figure 1: Post-military employment preferences

Respondents were asked whether they would consider employment within the Mini-
stry of Defence in a civilian position or in the security forces after their military service.
A total of 53.2% were not interested in a civilian role within the Ministry, 32.2% were
undecided, and only 15.6% expressed interest — most often in positions such as HR spe-
cialist, driver course instructor, trainer/instructor, or equipment technician. Regarding
employment in the security forces, 22.6% of respondents expressed interest, 50% were
not interested, and 26.6% were undecided. Among those interested, the most preferred
option was the Fire Rescue Service, followed by the Police of the CR.

RQ2: What are the preferences of soldiers from two selected military units concerning
the process of preparing for a second career?

In seeking to answer RQ2, the authors focused on the preferred timing for starting
second career preparation before military service ends (see Figure 2). Most respondents
preferred to begin 7-12 months in advance, followed by 13-18 months. The least pre-
ferred options were 1-3 months before discharge or more than 25 months in advance.
Notably, every seventh respondent wished to prepare continuously throughout their en-
tire military service.

125



Vojenské rozhledy ¢. 2/2025 Mission Second Career

35%

30%
23%
20%

15%

10% —
3% I —
o, =

1-3 months 4-6 months 7-12 monthe  13-18 1924 25 and more Continuously
months months months

Figure 2: Preferred start of preparation before leaving military service

The authors also examined whether respondents wished to expand their knowledge
and skills during service to improve their post-military employability through educati-
on or retraining. A total of 89.8% answered positively, while 10.2% responded “No” or
“I don’t know.” Among those interested (see Figure 3), the most preferred option was
a retraining course leading to a certificate (64.3%).
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Figure 3: Soldiers’ preference for formal education or retraining
As part of examining responses to the RQ2, the respondents’ opinions were also

surveyed regarding individual support tools for preparation for a second career after
the end of their service (such as the form of individual approach, the content of group
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seminars, consultations on starting a business, job fairs, the functions of a job portal,
and professional internships). The results of the respondents’ answers are summarized
in Table 3.

Table 3: Interest in Individual Support Tools for Preparing for a Second Career

Support Tools Yes No | don’t know
Individual approach to preparing for further career opportunities 67.2% 11.7% 21.1%
Organization of group seminars 64.1% 19.5% 16.4%
Organization of consultations on starting a business 82.0% 11.7% 6.3%

Job fairs 81.3% 8.6% 10.1%

Job portal for establishing contact with potential employers 84.4% 4.7% 10.9%
Professional internship during service with a civilian employer 80.5% 10.1% 9.4%

Based on the data presented in Table 1, it can be stated that for all the offered support
tools for preparation for a second career, the respondents’ interest significantly outwei-
ghed their lack of interest. The highest level of interest was shown in the job portal,
while the lowest was in the organization of group seminars.

Respondents who answered “Yes” to using the individual approach, group seminars,
and the job portal had the opportunity to assess the degree of usefulness and benefit of
each measure on a scale from 1 to 5 (1 = least beneficial, 5 = most beneficial). The fre-
qguency of responses for each scale value and the average rating are provided in Table 4.

Table 4: Evaluation of the usefulness of individual approach options, group seminar’s themes, and
the job portal functions

Individual Approach

Psychological
. . . testing and
Options Career counseling Coaching -
personality
assessments
Average rating 3.67 3.88 2.47
Group seminars
Writing CVs Self- Preparation Understanding labor Preparat':lo'n
. . : i Labor law | for admission
Topics and cover presentation for job market specificsand | .
. . ) . issues processes for
letters techniques interviews job search methods R
further studies
Average rating 293 3.52 3.60 3.61 3.31 3.25

Job Portal Functions

Regular posting of job Option to create a user Online career transition
Functions g P got profile with a CV available . S .
offers from employers . guide providing instructions
for employers to view
Average rating 4.20 3.82 3.26
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Among the individual support options, respondents rated coaching as the most valua-
ble, followed by consultations with a career counselor or HR specialist. In terms of group
seminar topics, the most useful were preparation for job interviews and understanding
the labor market and job search methods. Regarding job portal features, respondents
most appreciated regularly updated job postings, which were viewed as the most useful
support measure overall.

The following section presents the working hypotheses, the verification approach,
and the results, indicating whether each hypothesis was confirmed or rejected. Age ca-
tegories were 21-25, 26—-30, 31-35, 36-40, 41-45, and 46 and older. Rank categories
included OR-1 to OR-4 (Troops and Non-Commissioned Officers), OR-5 to OR-9 (Warrant
Officers), and OF-1 to OF-3 (Officers). Remaining length of service was grouped into 1-2,
3-4, 5-6, and 7 years or more.

WH1: Soldiers’ interest in an individual approach to preparing for further career oppor-
tunities varies by their age, rank, and remaining length of service.

Due to low expected frequencies in some contingency tables, certain rows or columns
were merged to meet the assumptions of the x? test, ensuring at least 80% of expected
frequencies exceeded 5. At the 0.05 significance level, neither Fisher’s nor the x? test
showed a significant association between interest in group seminars and any examined
category. For age, the p-values were 0.652 (Fisher) and 0.441 (x?); for rank, 0.087 (Fisher)
and 0.067 (x2); and for remaining length of service, 0.064 (Fisher) and 0.173 (x?).

WH2: Soldiers’ interest in group seminars varies by their age, rank, and remaining length
of service.

At the 0.05 significance level, Fisher’s test showed a significant difference in interest
in group seminars by age (p = 0.027), though this was not confirmed by the x? test (p =
0.150); see Figure 4. All respondents aged 46 and older expressed interest in attending.
Interest did not vary significantly by rank (p = 0.082 for both tests), but Fisher’s test indi-
cated a significant association with remaining length of service (p = 0.044), while the ¥?
test showed only a weaker link (p = 0.093).

12
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Figure 4: Interest in group seminars — variation by age category
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WH3: Soldiers’ interest in consultations about starting a business varies by their age,
rank, and remaining length of service.

The analyses did not show that interest in consultations about starting a busi-
ness varies by age, rank, or remaining length of service. For age, the Fisher test yielded
a p-value of 0.580 and the x? test 0.161. For rank, the p-values were 0.666 and 0.297, and
for remaining length of service, 0.473 and 0.575, respectively.

WH4: Soldiers’ interest in job fairs varies by their age, rank, and remaining length of
service.

In contrast, interest in job fairs varied significantly by both age and rank, but not
by remaining length of service. For age, Fisher’s test produced a p-value below 0.001 and
the x? test 0.003; for rank, the p-values were 0.035 and 0.050. No significant variation
was found for remaining service time (p = 0.297 and 0.403). As shown in Figures 5 and
6, the highest interest in job fairs was among respondents aged 31-40 and those in the
OR-5 to OR-9 rank category.
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Yes Ne 1 do not know Yes No Tdo notknow
m21-25 m26-30 m31-35 m36-40 w4145 46 and more m0OR-1-OR4 wOQR-3-0OR%  OF1-0F3
Figure 5: Interest in job fairs — variation by Figure 6: Interest in job fairs — variation by
age category rank category

WHS5: Soldiers’ interest in job portal services varies by their age, rank, and remaining
length of service.

Similarly, interest in job portal services also varies by age and rank, but not by remain-
ing length of service. For age, Fisher’s test produced a p-value of 0.021 and the ¥? test
0.027. For rank, the values were 0.019 and 0.009, while for remaining service time they
were 0.975 and 0.761. As shown in Figures 7 and 8, the greatest interest in job portal
services was recorded among respondents aged 31 to 40 and those in the OR-5 to OR-9
rank category.
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Figure 7: Interest in job portal — variation by age Figure 8: Interest in job portal — variation by
category rank category

WHe6: Soldiers’ interest in internships with civilian employers varies by their age, rank,
and remaining length of service

Finally, interest in internships with civilian employers does not vary significantly by
age, rank, or remaining length of service. For age, the Fisher test returned a p-value of
0.068 and the x? test 0.634. For rank, the p-values were 0.663 and 0.955, and for remai-
ning length of service, 0.955 and 0.688, respectively.

RQ3: How do soldiers from two selected military units perceive the key challenges and
opportunities associated with transitioning to a second career?

In response to RQ3, 52.4% of respondents believed that soldiers face difficulties fin-
ding employment after leaving the military. The main reasons cited included the limited
transferability of military-specific skills, insufficient preparation for a second career, lack
of awareness of civilian job opportunities, employer bias against former soldiers with
retirement benefits, older age at the time of transition, and differences between military
and civilian work cultures.

One of the mentioned causes is also related to the respondents’ views on whether
the preparation of soldiers for a second career is well-developed (see Figure 4).
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Figure 9: The level of sophistication of the system for preparing soldiers of the CAF for a second
career.

Approximately three-fifths of the respondents assess the sophistication of the system
for preparing soldiers of the CAF for a second career as either somewhat or definitely
underdeveloped. No respondent rated it as definitely well-developed, while 11.7 % ra-
ted it as somewhat well-developed (“Rather yes”).

DISCUSSION

In the present study, respondents most frequently preferred a second career in the
private sector (31%), followed by the public sector (22%). Fewer expressed interest in
a civilian position within the Ministry of Defence (15.6%) or in employment with security
forces (22.6%), most often citing the Fire Rescue Service. These results differ notably
from those of Binkova and Maslej (2020), where the public sector was the top choice
(45%), followed by the private sector (24%), and a higher proportion showed interest in
both civilian roles within the Ministry of Defence (35%) and security forces (43%), espe-
cially the Police of the CR.

Regarding the timing of preparation for a second career, the majority of respondents
indicated a preference for beginning their planning 7-12 months prior to service termi-
nation. This was followed by preferences for a 13-18 month and a 4-6-month preparato-
ry window, respectively. These findings are broadly consistent with those of Binkova and
Maslej (2020), suggesting that the preferred timeline for transition preparation among
active-duty soldiers has remained relatively stable.

A large majority of respondents showed interest in improving their knowledge and
skills during military service — primarily through retraining — to increase their compe-
titiveness in the civilian labor market. This supports findings by Skypalova and Binko-
va (2022), who also noted strong interest in qualification improvement, especially via
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retraining. Duri$ and Hodny (2020) similarly identified retraining as the most valued
form of support. Safandova (2024) highlights the importance of ongoing development
for a smoother transition, a view echoed by Kubinyi and Veteska (2018), who promote
a competency-based, lifelong learning approach. Karadencheva (2015) adds that tailo-
red development enhances motivation by aligning skills with career goals.

Furthermore, Duri$ and Hodny (2020) identified additional support forms valued by
soldiers, such as a specialized job portal, pre-selection counseling, career guidance, and
extended service leave for job searching. These findings are echoed in the current re-
search, where respondents showed strong interest in all support tools, especially the
job portal, while group seminars were least preferred. Among individual approaches,
coaching was rated most highly.

Consistent with previous studies, former soldiers often use online platforms like
LinkedIn and Facebook to find job opportunities (Weinburger, Strider, & Vengrouskie,
2015; Hall, 2017). Coaching also plays an important role in building skills for civilian em-
ployment, with models such as Zarecky’s (2014) focusing on identifying and applying
personal strengths. Workshop-based interventions have proven effective as well — Gati,
Ryzhik, and Vertsberger (2013) found that a five-day workshop reduced career decision-
-making difficulties and improved decision self-efficacy among young veterans.

In the context of group seminars, respondents found preparation for job interviews
and understanding labor market dynamics and job search methods most beneficial. For
job portals, regularly updated listings were especially valued. Overall, the findings re-
lated to the six examined support tools — coaching, seminars, business startup consul-
tations, job fairs, job portals, and internships — align with the results of Skypalova and
Binkova (2022). However, in their study, the most highly rated seminar topic was self-
-presentation techniques at job interviews.

Previous research confirms the strong demand for employment support among ve-
terans. Meca (2011) found that over half of respondents were interested in job search
assistance, with many repeatedly seeking retraining or career counseling. Soukopova
(2021) similarly highlighted the need for better access to job offers, help with CVs, labor
market orientation, long-term support, and individualized transition services.

The importance of tailored career counseling for veterans is further stressed by Zala-
guett and Chatters (2016), who argued that counselors must be attuned to the specific
cultural context of the military. Likewise, James (2017) and Stonebraker et al. (2019)
highlighted the role of job fairs in fostering direct personal interactions between vete-
rans and potential employers, facilitating better employment matching.

Respondents aged 46 and older showed the greatest interest in group seminars, while
the highest interest in job fairs and job portals was found among Warrant Officers and
those aged 31-40. These results align with Aronson et al. (2019), who found that vete-
rans from junior enlisted ranks were less likely to use support services than their senior
counterparts.

Despite existing support structures, 52.4% of respondents believed that soldiers face
difficulties securing civilian employment after leaving the service, and 58% considered
the second career preparation system to be somewhat or definitely underdeveloped.
Although these figures are lower than those reported by Binkova (2018a) — where 79%
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perceived employment as difficult and 73% viewed the system as insufficient — they still
point to a clear need for improvement in transition support.

CONCLUSION

This research offers valuable insights into the preferences of CAF soldiers regarding
their transition to the civilian labor market. Most respondents preferred a second career
in the private sector and wished to begin preparing several months before the end of
their service. Interest in support tools was high, with the job portal rated most favorably.
A key finding is that many soldiers view the current preparation system as underdevelo-
ped, highlighting the need to improve and expand transition support programs.

A limitation of this study is that it included respondents from only two military units,
which may affect the generalizability of the results. However, the findings should be of
interest not only to HR professionals within the MoD CR, but also to civilian HR managers
responsible for workforce planning who may benefit from employing military professio-
nals leaving military service.

One of the objectives of the CAF Development Concept 2035 is to foster cooperation
with the civilian sector and to improve retraining opportunities in order to better reinte-
grate outgoing personnel into civilian life. It is therefore essential to explore the attitudes
of all categories of soldiers to ensure that this goal is achieved. Future research should
include a broader sample of respondents from across the CAF and also investigate the
attitudes of civilian employers toward hiring former soldiers. Further studies should in-
volve longitudinal research to better understand long-term trends and their impacts. It
will also be valuable to address this issue in the context of cooperation with other coun-
tries and armed forces across NATO.

Overall, our findings highlight the importance of systematic and timely preparation of
soldiers for their transition to civilian life, which should be a priority for both the military
and society as a whole.

This work was supported by Czech Ministry of Defence from project LANDOPS (grant
number DZRO-FVL22-LANDOPS).
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Hodnoceni poméru sil a odhad bojovych ztrat je dlileZitou soucasti prace
velitel( a StabU bojovych brigad a prapor pfi pfipravé a planovani opera-
ce. K tomu se vyuZivaji nastroje zalozené na riznych principech a meto-
dice. Cilem ¢lanku je vyhodnotit tfi rlizné néstroje vyuzivané pro vypocet
poméru sil a odhad bojovych ztrat na taktické drovni Armady Ceské re-
publiky. Zkoumané nastroje zahrnuji kalkulator zalozeny na Lanchestero-
vych zakonech, modul pro vypocet pomeéru sil v informacnim systému
veleni a fizeni pozemnich sil a systém konstruktivni simulace. Z vysledk(
testovani a srovnanim vystupnych dat obsahovou analyzou a empirickou
deduktivni metodou vyplyva, Ze vSechny uvedené nastroje prinaseji ob-
dobné vystupy. Hlavnim zjisténim je oproti ostatnim hodnocenym sys-
témam, Ze vyuZiti systému konstruktivni simulace predstavuje praktické
a flexibilni feSeni pro podporu planovaciho a rozhodovaciho procesu pro
velitele a Staby bojovych brigad a prapord.

The assessment of force ratios and battle casualties is a crucial aspect
of the military decision-making process. This article evaluates three
different tools used by the Army of the Czech Republic at the tactical
level: a calculator based on Lanchester’s laws, a module within the Battle
Information System, and a constructive simulation system. The results
indicate that while all tools produce similar outputs, the constructive
simulation system offers more accurate estimates of combat losses for
both equipment and personnel. Additionally, this system enhances the
ability of commanders and staff to adapt to changing scenarios during
planning. The primary conclusion is that the constructive simulation
system provides a practical and flexible solution for supporting the
military decision-making process at the brigade and battalion levels.

bojovy potencial; bojové ztraty; experiment; pocitacova simulace boje;
pomeér sil.

Combat Potential; Battle Casualties; Experiment; Computer Simulation
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uvoD

Armada Ceské republiky (ACR) v soucasné dobé prochézi zasadnim prechodem od
zaméreni na vedeni protipovstaleckych a stabilizacnich operaci na bojové operace. Ve
svém vystoupeni na Velitelském shromazdéni nacelnika Generalniho $tabu ACR dne 22.
listopadu 2022 nacelnik Generalniho $tabu ACR zdGraznil: ,V protiteroristickych a dalsich
operacich nase armada draze ziskala cenné zkuSenosti a ty si musime zachovat, bude-
me je dale potfebovat. Terorismus, nasilny extremismus, migrace nebo zhroucené staty,
kterym jsme v poslednich 20 letech celili, nezmizi, naopak. Ted' se ale musime primarné
chystat na ten nejobtiznéjsi a nejnebezpecnéjsi scénar, a tim je valka velkého rozsahu
proti vyspélému protivnikovi. Kdy? zvlAdneme tohle, zvlddneme i ostatni“ (Rehka 2022).
Ukonéeni plisobeni kontingent( ACR v Afghanistanu v ¢ervnu 2021 a Mali prosinci 2022
tento fakt jen podtrhuje. Nasazeni Mnohonarodniho bojového uskupeni Slovensko (Mul-
tinational Battle Group Slovakia, MN BG SVK) od dubna 2022 pak vraci bojovou ptipravu
prapor( a brigad prioritné k vedeni bojovych operaci v konfliktu vysoké intenzity. V le-
tech 2022-2024 probéhlo zpracovani a vydani zasadnich vojenskych predpist pro po-
zemni sily, polniho fadu a bojovych predpisli pro mechanizovanou brigadu a mechanizo-
vany, tankovy a motorizovany prapor. Do popredi se tak pfri pripravé a planovani boje na
taktické Urovni u brigadd a prapor( vraci i otazka, zda v minulosti pouzivané kvantitativni
modely pro stanoveni pomeér sil protistojicich stran jsou stéle platné.

Pfi planovacim a rozhodovacim procesu (Military Decision Planning Pro-
cess, MDMP) byl a je pomér sil proti sobé stojicich stran v ozbrojeném konflik-
tu a kalkulace odhadu bojovych ztrat vyznamnym parametrem pro vybér optimal-
ni varianty pouZiti sil a prostfedk(l v operaci. Kalkulace pro stanoveni poméru sil
vychazeji z reSeni diferencidlnich rovnic, které uvedl do vojenské praxe pro pod-
poru planovaciho a rozhodovaciho procesu spoluzakladatel operacniho vyzku-
mu anglicky matematik Frederick William Lanchester (Lanchester 1916, 54-66)
a nezavisle na ném rusky vojensky teoretik Michail Pavlovi¢ Osipov (Osipov 1915, 3-1
— 3-4) jiz v dobé prvni svétové valky. Jejich feseni bylo v nasledujicich desetiletich pro-
stfednictvim Lanchestrového kvadratického zakona upravovano jak v podminkach ozbro-
jenych sil Sovétského svazu, tak Spojenych statl americkych, ale i dalSich armad.

V tomto ¢lanku budou predstaveny vysledky vyzkumu pro stanoveni poméru sil a od-
hadu bojovych ztrat pouzivanych v planovacim a rozhodovacim procesu na taktické trov-
ni u ACR. Vyzkum byl feden v rdmci projektu institucionalni podpory LANDOPS — Vedeni
pozemnich operaci u Fakulty vojenského leadershipu Univerzity obrany. Dil¢im cilem
autorl bylo zkoumat, jaké jsou moznosti stanoveni pomér( sil a odhadu bojovych ztrat
pomoci soucasnych nastrojl pro podporu planovaciho a rozhodovaciho procesu.

1 METODY A DATA

V soucasnédobésevpodminkach ACR ptirealizaciplanovacihoarozhodovaciho procesu
(MDMP) nataktické urovnibojovych brigad a praport pro stanovovanipomérusilaodhadu
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bojovych ztrat vyuZzivd nékolik ndstrojd. Jsou jimi tzv. kalkulatory! nebo vyuZiti modulu
,Pomér sil“informacniho systému operacné-taktického systému velenia fizeni pozemnich
sil (IS OTS VR PozS) a v posledni dobé také konstruktivni simulace. Tyto nastroje Ize vyu-
Zit pfi planovacim a rozhodovacim procesu jako nastroj pro testovani variant pouZiti sil
a prostredkd, k ovéreni, zda jejich bojova sila (palebna sila, Uderna sila, manévr) a bojova
sestava jsou pro stanoveny bojovy Ukol teoreticky dostacuijici.

Bojova sila je efekt, ktery vznikd kombinaci manévru, palebné a uderné sily, ochra-
ny a dynamicky vedeného boje proti nepfiteli. Integraci a pouzitim ucink( téchto prvka
s jakymikoliv dalSimi potencialnimi bojovymi multiplikatory (zbranémi bojové podpory
a bojového zabezpeceni, jakoz i dalsimi dostupnymi prostfedky sluzby) proti nepfiteli
mzZe velitel a jeho Stab vytvofrit bojovou silu k dosaZeni vitézstvi s minimalnimi ztratami.
Tento ukol je vsak obtizny. Vyzaduje posouzeni hmotnych i nehmotnych faktord, jakoz
i zvaZeni nepreberného mnozstvi dalsich faktord, které bud pfimo, nebo neptimo ovliv-
nuji potencidlni vysledek bitvy (Battle Book 2000, 10-6).

Analyzou relativnich pomérl sil a ur¢enim a porovnanim nejvyznamnéjsich silnych
a slabych stranek jednotlivych sil v zavislosti na jejich bojové sile vSak mohou velitelé
a Staby ziskat urcity prehled o:

e schopnostech vlastnich jednotek, které se vztahuji k operaci;

e jaky typ operaci mlzZe byt mozny z pohledu vlastnich jednotek i jednotek
nepritele;

e jak a kde muzZe byt nepfitel zranitelny (Battle Book 2000, 10-6).

Ackoli se vtomto procesu pouzivaji nékteré matematické vztahy, jde spiSe o do znacné
miry subjektivni odhad. Bojové potencionadly, které jsou v kalkulacich zahrnovany jako
parametr proménnych ve vypoctu, jsou zpravidla vysledkem empiricky — intuitivnich zku-
Senosti uzivatell. UZivatel kalkulatoru tak dostava presné vysledky ovsem z nepresnych
dat. Na druhé strané nemUze byt kalkulace poméru sil zaloZzena striktné na matema-
tickych analyzach. Cisté logické pfistupy jsou ¢asto predvidatelné. Historické minimalni
planovaci pomeéry pro rlizné taktické ¢innosti a aktivity zobrazuje tabulka ¢. 1.

Tabulka €. 1: Poméry sil vychazejici z historickych zkusenosti (Joshua 2012, 2), (Battle Book 2000,
10-8).

Historical minimum planning ratios.
Friendly mission Friendly - Enemy Position
Delay 1:6
Defend 1:3 Prepared or fortified
Defend 1:25 Hasty
Attack 3:1 Prepared or fortified
Attack 25:1 Hasty
Counterattack 1:1 Flank

1 Force Ratio Calculator v3.0. Accessed March 07, 2025. https://1url/R16hE
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Kalkulator je vypoctovy model pracujici v prostfedi Microsoft Excel. Stanoveni pomé-
ru sil je zaloZzeno na soucinu ¢iselnych hodnot, které prezentuji pocet entit daného dru-
hu nebo typu (napf. tank(l, obrnénych transportér(i, bojovych vozidel péchoty ale také
bojovych jednotek apod.) a k nim pfifazenych bojovych potencialll. Bojové potencidly
jsou zpravidla usporadany do samostatné tabulky, ze které jsou do vzorce pro pomér sil
nacteny. Vysledek stanoveni poméru sil je zdrojem pro stanoveni predpokladanych ztrat,
které jsou zavislé na zvolené taktické Cinnosti (Utok po Uplné pripravé/Deliberate Attack,
utok po zkracené pripravé/Hasty Attack, obrany pfipravena pfedem/Deliberate Defence,
spésné zaujata obrana/Hasty Defence) vlastnich jednotek i jednotek nepfitele a poskytu-
je tak prvotni kalkulaci. Nezohledriuje vsak jevy a faktory, které mohou vysledek bojové
¢innosti ovlivriovat (terén, povétrnostni podminky, bojové zkusenosti, kvalita vycviku,
uroven veleni, mira spolecné palebné podpory atd.). Autofi ¢lanku upravili kalkulator
(Obrazek €. 1) na zakladé svych empiricko — intuitivnich znalosti a zkuSenosti z vice nez
tricetileté vojskové praxe ve velitelskych a stabnich funkcich u Utvar( a svazki mecha-
nizovaného vojska ACR a doplnili do vypoétli poméru sil tzv. lidsky faktor (Vrab a Zezula
2024).

Pomeér sil
Vlastni jednotky Jednotky nepfitele
Pocet | Napinénost | Tvp BP | LF |celkem | Pozet |Napinenost Tvp BP LF | celkem
44 100%  |T-72 M1 1,60 | 1,00 | 66,00 14 100%  |BVP-2 0,85 1.00 11,90
0 — 0
Ekvivalent poméru sil viastnich jednotek 66,00 Ekvivalent poméru sil nepfitele 11,90
Pomér sil Viastni jednotky/Nepfitel Pomér sil Nepfitel/Viastni jednotky
5,551 0,18:1
Hasty Defense <- Mise/Ukol > Hasty Attack
10% <- Odhad ztrit -> 60%

LF - Lidsky faktor
BP - Bojovy potencial

Friendly Enemy

Pomér sil

Obrazek €. 1: Uzivatelské rozhrani ,,Force Ratio CZ“

Na obrazku €. 1 je demonstrovano uZivatelské rozhrani ,Force Ratio CZ“. UZivatel do
sloupcti ,Pocet” (pocet danych jednotek nebo zbrani), ,,Naplnénost” (jednotky) vyplni
potfebna data pro vypocet. Jednotka nebo bojovy prostfedek se vybira z roletové na-
bidky. Po vyplnéni potfebnych dat se provede vypocet se zadanymi hodnotami a vysled-
kem je pomeér sil doplnény o sloupcovy graf. V poslednim radku tabulky jsou kalkulované
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ztraty kazdé ze zucastnénych stran. Kalkulator lze vyuZit v procesu planovani boje jako
nastroj pro testovani variant pouZziti sil a prostfedk( v operaci.

Druhym poufity nastroj predstavuje modul ,,Pomér sil“ v IS OTS VR PozS, ktery mohou
vyuZivat velitelé a staby bojovych brigdd a praport pro podporu planovaciho a rozhodo-
vaciho procesu (MDMP) je komplexnéjsi. V principu pracuje stejné jako kalkulatory. Do
vypoctu stanoveni poméru sil jsou kromé poctl entit daného druhu/typu techniky nebo
jednotky vlastniho a nepfitele a k nim pfifazenych bojovych potenciadld zahrnuty také
multiplikatory. Pokud je hodnota multiplikdtoru <1, vysledna hodnota bojového potenci-
alu se sniZzuje a naopak. Pfi hlubsi systémové analyze modelu lIze dojit k jednoznacnému
zavéru, Ze je zaloZen na ustanovenich dnes jiz zruseného vojenského predpisu Oper-51-
1, Metodika operacnich propoctl pfi planovani palebného niceni nepfitele v operacich
z roku 1987. Z tohoto divodu muZe uZivatel hodnoty poctll entit a bojovych potencidlu
zadavat do databdze modulu i podle svych zkuSenosti a znalosti nebo pouZije vychozi
(defaultni) hodnoty. Multiplikdtory jsou uZivatelem voleny z roletovych nabidek. Modul
umoziuje zvolit pro vlastni jednotky a jednotky nepfitele Uroven bojovych zkuSenosti,
stupen vycvicenosti a schopnosti veleni a fizeni (Command Control, C2). Do vypoctu jsou
zadavany hodnoty multiplikdtorl pro pomér tzv. leteckd nadvlada, denni doby, pocasi,
charakteru terénu.

Vysledek vypoctu je uZivateli prezentovan ve formé tabulky (Obrazek €. 2), kde jsou
jesté uvedené pocty rozhodujicich typd techniky.

Obrazek ¢. 2: UZivatelské rozhrani modulu ,Poméru sil v IS OTS VR PozS“
Zdroj: vlastni
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Pocitacova simulace boje a jeho modelovani se zacaly pouZivat jiz v Sedesatych letech
minulého stoleti (Joshua 2019, 15, 18, 33); (Reach 2020, 35-39, 50-58); (Zanella 2012,
11). Simulaéni systémy jsou dal$im prostfedkem pro zjistovani poméru sil, resp. moz-
nych ztrat pri vedeni dané bojové Cinnosti v danych podminkach. K testovani byl vyuzit
dostupny simulaéni systém2, Databaze simulaéniho systému umoZfiuje stanovit struk-
turu jednotek, jejich vybaveni, munici zbrafovych systémd, jejich kvalitu a fadu dalSich
parametr( véetné statistickych hodnot pravdépodobnosti zasazeni a zniceni cile v zavis-
losti na vzdalenosti mezi stfelcem a cilem. Databdaze terénu pro simulacni systém byla
vygenerovana z oficidlnich dat o terénu, které byly datovym zdrojem tvorby vektorovych
a rastrovych map vybranych oblasti Ceské republiky. Simulaéni systém umozfiuje defino-
vat parametry, které maji byt vysledkem statistiky bojové Cinnosti (ztraty na technice, na
Zivé sile, zranéni osob dle kategorii P1 — P4, poskozeni techniky a podobné.). Vysledky
simulace lze prezentovat ve formé tabulky prevoditelné do tabulkového procesoru nebo
do grafli (viz Obrazek €. 3). Obrazek znazornuje pribéh vyvoje ztrat, kde plna ¢ara vykres-
luje ztraty u tpr (tanky), pferusovana ¢ara u mr (bojova vozidla péchoty). Cary predstavuiji
median opakovanych simulaci, aby se vyloudil vliv pseudonahodnych jev(. Simulacni sys-
tém umoznuje vytvaret datové sestavy pro tabulkovy procesor a grafy pribéh( celé sady
parametr( (napf. spotfebu munice, ztraty na technice v jednotkach, pocty zranénych
nebo zabitych v boji, bojeschopnost jednotky atd.).
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Obrazek €. 3: Prabéh vyvoje ztrat na technice
Zdroj: vlastni

V odbornych textech a publikacich jsou uvedeny rlizné metody vypoctu poméru sil
a odhadu bojovych ztrat (Allen 1992, 39-43); (Barham 1995); (Davis 1995); (Josua 2019,
31-34); (Kress a Talmor 1999); (Latvinas et al. 2024); (McGrath 2007); (Reach, Kilambi

2 Masa SWORD 6.23.2
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a Cozad 2020); (Ryan Jr 2022); (Spurlin a Green 2017); (Tillman 1996); (Zanella 2012, 31-
47), které ve své podstaté vyuZzivaji tzv. Lanchestertyv linearni zakon, jako vysledek reseni
diferencidlnich rovnic popisujici konflikt dvou antagonistickych stran. Zpravidla je v pou-
Zité matematice kalkulatoru vyuzivano zjednoduseni feseni diferencidlnich rovnic, kde se
vynechava kalkulace nebojovych ztrat a kvality lidského faktoru. Jsou vSak prezentovany
jako mozné feseni, pricemz vypocty a vysledky vyuZivaji empirickd a svym zplsobem
historicka data.

S ohledem na sadu uvedenych nastrojl pro stanoveni poméru sil a odhadu bojovych
ztrat Ize povaZovat za dulleZité resit, nakolik jsou jednotlivé nastroje, resp. ziskané vysled-
ky realné, vérohodné ¢i validni. Autory (Reach, Kilambi a Cozad 2020) a (Joshua 2019)
je zdlQraznovano, Zze data charakterizujici tzv. bojovy potencial musi uZivatel verifikovat
sam na zakladé svych zkuSenosti i znalosti. K vyhodnoceni tfi predstavenych dostupnych
nastrojl vyuZivanych pro vypocet poméru sil a odhad bojovych ztrat na taktické trovni
Armady Ceské republiky byla formulovana hypotéza: Konstruktivni simulace poskytuje
velitellim a $tablm bojovych brigad a prapor( ACR relevantni podklady k stanoveni po-
méru sil a odhadu bojovych ztrat k pfedem nastavenym variantam taktickych cinnosti
a aktivit.

UPNi PODMINKY A VYSLEDKY EXPERIMENTU

Autofi ¢lanku experimentalné ovérovali jak Ize pro stanoveni poméru sil a odhadu
bojovych ztrat vyuzit v podminkach bojovych brigad a praport ACR dostupné néstroje,
a to autory zpracovanou pfipadovou studii ,Force Ratio CZ“, modul ,Pomér sil“ IS OTS VR
PozS a konstruktivni simulaéni systém Masa SWORD3.

Pro provedeni experimentl byly jednotné nastavené vstupni parametry, které od-
povidaji historickym zkusenostem uvedenych v tabulce ¢. 1. Byla zvolena jednoducha
takticka situace, kde jednotky vlastni o sile tankového praporu (tpr) vedly ofenzivni tak-
tickou cinnost ve stanoveném pasmu Utoku k ovladnuti objektu ztece (prostor obrany
mechanizované roty, mr). Jednotky nepfitele o sile mechanizované roty (mr) provadély
defenzivni taktickou ¢innost ve stanoveném prostoru obrany. Jednotlivé testované vari-
anty taktickych c¢innosti a aktivit, pak byly nastaveny takto:

e Utok tpr po Uplné pripravé x obrana mr pripravena predem;
utok tpr po Uplné pripravé x obrana mr spésné zaujata;
utok tpr po zkracené pripravé x obrana mr pripravena predem;
utok tpr po zkracené pripravé x obrana mr spésné zaujata;
lidsky faktor byla nastaven na stejnou Uroven vycvi¢enosti;
terén kopcovity mirné zalesnény (stfedoevropské valcisté), pocasi slunecno,
bezoblacno;
e vedeni bojové ¢innosti denni doba.

Pro testovani pripadové studie ,Force Ratio CZ“, pak nelze zadat parametry terénu,
pocasi a denni doby, protoZe tento jednoduchy nastroj je nema k dispozici.

3 Masa SWORD, verze 6.23.2
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2.1 Experiment s vyuzitim nastroje ,,Force Ratio CZ“

Kalkulator ,,Force Ratio CZ“ po nastaveni vstupnich parametr(i umoznuje rychlé zjisté-
ni predpokladaného pomeéru sil a mozného odhadu bojovych ztrat. Hodnoty vypocitané
pomoci kalkulatoru jsou uvedeny v tabulce ¢. 2.

Tabulka €. 2: Pomér sil a bojové ztraty zjisténé nastrojem kalkulatoru?

Jednotka Takticka ¢innost a aktivita '[)_c]’mér sil F,deomédané ztréty
Vlastni Utok po tplné pripravé 10

Nepfitel Obrana pfipravend predem 60

Vlastni Utok po dplné pripravé 5

Neptitel Spésné zaujatd obrana 85

. 55:1

Vlastni Utok po zkracené pripravé 25

Nepfitel Obrana pfipravena predem 50

Vlastni Utok po zkracené pfipravé 10

Nepfitel Spésné zaujatd obrana 65

Pouzitim kalkulatoru pripadové studie ,Force Ratio CZ“ tak ziskdme pouze staticky odhad
pomeéru sil pred zahajenim boje, ktery nezohledrnuje zmény taktickych ¢innosti a aktivit.
Vyuziva pro své vypocty pouze bojové potencidly tpr a mr. Z vypocteného poméru sil, pak
musi velitel a $tab zjistit, Ze sily a prostredky vlastnich sil (tpr) maji vytvorené dostatecné
podminky pro ovladnuti objektu ztece, tj. prostoru obrany nepfitele (mr) a je predpoklad
pro nasledné pokracovani bojové ¢innosti.

Odhad bojovych ztrat na osobach a technice pfti kalkulovaném ekvivalentu poméru
sil a ve vybranych taktickych cinnostech a aktivitdch umoznuje planovat jejich dhradu.
Opét se jedna pouze o staticky odhad pred zahdjenim boje, ktery vSak umoznuje veliteli
a Stabu provadét nasledné kalkulace pro odsun zranénych a mrtvych, opravy a odsuny
bojové techniky a doplnéni téchto predpokladanych ztrat pro pokracovani bojové cin-
nosti z vytvorené zélohy sil.

Zjisténé vysledky poméru sil a odhadu bojovych ztrat tak mohou poskytovat zakladni
zjednodusenou orientaci pro velitele a Stab pro nasledné opatreni pti pripravé a plano-
vani boje. Zejména odhad bojovych ztrat mliZze poskytnout realny obraz situace a umozni
veliteli a Stabu prijmou odpovidajici protiopatreni.

Kalkulator nepracuje se zménou taktické ¢innosti v pribéhu boje, kterd mize a zpra-
vidla i v prlibéhu boje nastava nebo mlze nastat. S touto eventualitou vSak kalkulator
nedokazZe pracovat. Kalkulator tak poskytuje pouze statické odhady pomeéru sil a odhadu
bojovych ztrat, které je nutno pfi zméné vstupnich parametr(i znovu zadat.

4 Ve sloupci ,Taktické cinnosti a aktivity” jsou zachovany nazvy v anglictiné tak, jak jsou v kalkuldtoru
pouzivané
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2.2 Experiment s vyuzZitim nastroje 1S OTS VR PozS

Druhy experiment vyuzil v ACR u $tdb0 bojovych brigdd a prapor( zavedeny IS OTS
VR PozS s aplika¢nim modulem ,,Pomér sil“. Tento modul po zadani vstupnich paramet-
r( nastavenych pro provadény experiment je schopen vytvorit odhadované poméry sil
proti stojich stran pro predpokladané taktické Cinnosti a aktivity. Dosahneme vsak opét
jen statického vysledku pred zahajenim boje. Testovany modul neprepoditava stanoveny
pomér sil na predpokladané ztraty. Z tohoto dlivodu neni v tabulce ¢. 3 sloupec ,,Pred-
pokladané ztraty” vyplnén, vysledek nelze timto nastrojem stanovit (not available, N/A).
Hodnoty ziskané z modulu ,Pomér sil“ jsou uvedeny v tabulce ¢. 3.

Tabulka €. 3: Pomér sil a bojové ztraty zjisténé nastrojem IS OTS VR PozS

Pomér sil Predpokladané
Jednotka Takticka ¢innost a aktivita ztraty

[] 9

[%]

Vlastni Utok po Uplné pfipravé

3:1 N/A
Nepfitel Obrana pfipravena predem
Vlastni Utok po Uplné pFipravé

3,7:1 N/A
Nepritel Spésné zaujatd obrana
Vlastni Utok po zkracené pfipravé

2,8:1 N/A
Nepfitel Obrana pfipravend prfedem
Vlastni Utok po zkracené pripravé

3,3:1 N/A
Nepritel Spésné zaujatd obrana

Zjisténi uvedena pro jednotlivé taktické ¢innosti a aktivity ve sloupci pomeér sil posky-
tuji veliteli a Stabu pfi planovani a pripravé boje pouze zjednoduseny odhad, ktery se
zpravidla porovnava s historickymi pomeéry sil uvedenymi v tabulce ¢.1. Bojova sila tpr je
dostatecna pro vedeni Utoku po Uplné pripravé a pro vedeni Gtoku po zkracené pripravé
na spésné zaujatou obranu nepfitele a je predpoklad splnéni tkolu. Pro testovanou vari-
antu utoku po zkracené pripravé na obranu nepfitele pripravenou predem, vsak tohoto
poméru nedosahuje a je nezbytné pfi planovani a pripravé boje s timto rizikem pracovat,
protoze muze dojit k nesplnéni tkolu.

2.3 Experiment s vyuzitim nastroje konstruktivni simulace MASA SWORD

K provedeni tfetiho experimentu bylo vyuZito nastroje konstruktivni simulace®,
ktery je vyuZivan pro podporu pedagogické a védecké Cinnosti u Fakulty vojenského

5 Masa SWORD, rel. 6.23.2
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leadershipu Univerzity obrany od roku 2023. Pro podporu pfipravy velitel a stabl bo-
jovych brigad a praport ACR bude tento nastroj dostupny u Skupiny simula¢nich a tre-
nazérovych technologii Velitelstvi vycviku — Vojenské akademie od druhé poloviny roku
2025. V souladu s parametry experimentu byly vytvoreny scénare pro provedeni simula-
ce taktickych ¢innosti a aktivit. Pro kazdy scénar bylo nastaveno padesat opakovani, aby
se ¢astecné eliminoval vliv stochastickych jevid v simulaci. Nastroj konstruktivni simulace
poskytuje mimo kalkulace statického poméru sil a odhad bojovych ztrat pred zah3jje-
nim boje i moZnost sledovat v prostoru a case jejich dynamiku v prabéhu vedeni bojové
¢innosti po definovanych relacich® (fazich boje) simulace. Hodnoty poméru sil a bojové
ztraty se v zavislosti na konkrétnich podminkach vyvoje taktické situace, terénu, povétr-
nostnich podminek a vedené taktické ¢innosti a aktivity dynamicky méni v ¢ase. Kromé
hodnot pomeéru sil a bojovych ztrat nastroj umozniuje poloautomatické chovani simulo-
vanych entit (jednotek). Zohlednuje pfi vyvoji bojovych ztrat u techniky miru jejiho po-
Skozeni a zniceni, kalkuluje i s ¢asem udrzby a oprav poskozené techniky v pribéhu boje
na zakladé nastavenych parametr( pro dilensko-opravérenskou c¢innost logistickych jed-
notek. Na zakladé spotfeby munice a pohonnych hmot a maziv (PHM) zohledriuje ¢asy
pro jejich doplnéni pomoci predem definovanych schopnosti zasobovacich jednotek.
Stejnym zplisobem ndastroj pracuje i s odhady bojovych ztrat na Zivé sile v rezZimu zabit
v boji (Kill in Action, KIA), zranén v boji (Wounded in Action, WIA) s rozsahem v kategorii
P-1— P-4 a ztracen v boji (Missed in Action, MIA) na zakladé nastavenych parametr( pro
zdravotnické odsuny v boji. V tabulce ¢. 4 jsou uvedené bojové ztraty na technice pfi
ukonceni simulace, véetné pomeéru sil s primérem po padesati opakovanich scénare.
Bojové ztraty na osobach z divodu nemozZnosti jejich porovnani s vysledky experimentu
provedeném pomoci kalkuldtoru a modulu ,,Pomér sil“ IS OTS VR PozS uvedeny nejsou.

Tabulka €. 4: Pomér sil a bojové ztraty zjisténé nastrojem MASA SWORD

Pomér sil Pomeér sil Pre’dpokladane

(na zadatku (na konci ztraty
Jednotka Takticka cinnost a aktivita . . (na konci

simulace) simulace) R

[ [ simulace)

[%]

Vlastni Utok po Uplné pfipravé 68

3,1:1 1,8:1
Nepritel Obrana pfipravena predem 43
Vlastni Utok po plné pipravé 5

3,1:1 21:1
Nepfitel Spésné zaujatd obrana 86
Vlastni Utok po zkracené pfipravé 73

3,1:1 15:1
Nepritel Obrana pfipravena predem 40
Vlastni Utok po zkracené pfipravé 10

3,1:1 6,7:1
Neptitel Spésné zaujaté obrana 57

Nastroj konstruktivni simulace poskytuje veliteli a stabu pro planovani a pfipravu boje
pomérné presny odhad nejen pred jeho zapocetim, ale i na jeho konci, coZ ostatni

6 Pojem relace je v simulaci charakterizovana anglickym pojmem session
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testované nastroje neumoznuji. Ziskana data tak veliteli i Stabu naznaduji i mozny dalsi
vyvoj taktické situace po splnéni Ukolu k ovladnuti prostoru obrany nepfitele. Nastroj
pracuje v poloautomatickém reZzimu a z tohoto divodu po vyhodnoceni nemoZnosti
udrZet stanoveny prostor obrany se nepfritel zacne stahovat do zaloZniho prostoru
obrany. Dalsi prabéh simulace vSak uz nebyl soucasti provadéného experimentu.
PouZiti nastroje konstruktivni simulace pfi pripravé a planovani boje tak poskytuje
veliteli a Stabu vhodny nastroj pro stanoveni poméru sil a odhad bojovych ztrat. Dalsi
podrobné propocty nastroje konstruktivni simulace pak poskytu;ji veliteli a Stabu i mozny
odhad ztrat na Zivé sile, technice s presahem na kalkulaci spotfeby materialu a Ghradu
bojovych ztrat. Souhrnné porovnani dat ziskanych z experimentl poskytuje tabulka €. 5.

Tabulka €. 5: Souhrnné porovnani ziskanych dat pomér sil a odhad bojovych ztrat

Pomérsil | predpokladané
. . Takticka ¢innost Pomeér sil (na konci . p
Nastroj Jednotka - . ztraty
a aktivita -1 simulace)
[%]
(]
Varianta ¢. 1
Vlastni Utok po Uplné pFipravé 10
Kalkulator 55:1 N/A
Nepfitel Obrana pfipravena predem 60
1S OTS Vlastni Utok po Gplné p¥ipravé
VE PozS 3:1 N/A N/A
0z Nep¥itel Obrana pfipravend predem
Vlastni Utok po Uplné pripravé 68
SWORD 3,1:1 1,8:1
Nepritel Obrana pfipravena predem 43
Varianta ¢. 2
Vlastni Utok po Gplné pFipravé 5
Kalkulator 55:1 N/A
Nepfitel Spésné zaujatd obrana 85
Vlastni Utok po Uplné pripravé
IVSROF;I'S S 3,7:1 N/A N/A
0z Nepfitel Spésné zaujata obrana
Vlastni Utok po Uplné pFipravé 5
SWORD 3,1:1 21:1
Nepfitel Spésné zaujatd obrana 86
Varianta ¢. 3
Vlastni Utok po zkracené pripravé 25
Kalkulator 55:1 N/A
Nepfitel Obrana pfipravena predem 50
1S OTS Vlastni Utok po zkracené ptipravé
VR P 2,8:1 N/A N/A
0z5 Nepfitel Obrana pfipravend predem
Vlastni Utok po zkracené ptipravé 73
SWORD 3,1:1 15:1
Nepfitel Obrana pfipravena predem 40
Varianta ¢. 4
Vlastni Utok po zkracené ptipravé 10
Kalkulator 55:1 N/A
Nepfitel Spésné zaujatd obrana 65
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1S OTS Vlastni Utok po zkracené pFipravé
- 33:1 N/A N/A
VR PozS Nepfitel Spé$né zaujata obrana
Vlastni Utok po zkracené pipravé 10
SWORD 3,1:1 6,7:1
Nepfitel Spésné zaujatd obrana 57

Experimentalni ovéreni nastroji dostupnych pro velitele a staby bojovych brigad
a prapor( ACR k stanoveni poméru sil a odhadu bojovych ztrat pomoci pfedem nastave-
nych variant taktickych ¢innosti a aktivit umozniuje posoudit ziskana data v tabulce ¢. 5.
Ze ziskanych dat je zfejmé, Ze technické omezeni kalkulatoru ,,Force Ratio CZ“ i modulu
,Pomér sil“ 1S OTS VR PozS poskytuje pouze statické stanoveni poméru sil (tabulka €. 2
a €. 3). Pouzivaji se pro rychly takticky propocet, ktery velitelé a Staby provadi pfi kazdé
reSené taktické situaci a mél by byt povaZovan jako teoreticky predpoklad k rozhodnuti
velitele. Rozdil ve stanovenych pomérech sil je ovlivnén nastavenim bojovych potenci-
onall v jednotlivych néstrojich, ty jsou fixni a zadany na zakladé historickych empiricko
— intuitivnich zkuSenosti tvlrcd nastroje. PouzZiti nastroje konstruktivni simulace umoz-
nuje ziskat nejen pocatec¢ni stanoveni pomeéru sil, ale sledovat prabéziny pomér sil pfi
vedeni bojové ¢innosti a vypocet bojovych ztrat pfi ukonceni simulace. Odhad bojovych
ztrat zjistény kalkulatorem je pak vypocteny pomoci jednoduchych linedrnich-rovnic, ale
u konstruktivni simulace je dano pribéznym hodnocenim vyvoje boje v simulaci.

Autofi vyjadrili hypotézu, Ze konstruktivni simulace poskytuje velitellim a Stablm
bojovych brigdd a prapori ACR relevantni podklady k stanoveni poméru sil a odhadu
bojovych ztrat k predem nastavenym variantam taktickych ¢innosti a aktivit. Z vyse uve-
deného srovnani nastrojl pro stanovené poméru sil a odhad bojovych ztrat v jednotli-
vych testovanych variantach Ize vyvodit zavér, Ze uvedené nastroje nejsou souméritelné
natolik, aby ziskané vysledky vzajemné potvrzovaly jejich platnost. Z hlediska empiricko
— intuitivniho zhodnoceni ziskanych dat o poméru sil a odhadu bojovych ztrat, a také
podminek, které vedeni bojové ¢innosti ovliviiuji a podminuji, je vyuZiti simulacniho sys-
tému konstruktivni simulace nejvhodnéjsi.

Z hlediska vérohodnosti vysledkl a hodnoceni validity ziskanych hodnot poméru sil
a odhadu bojovych ztrat poskytuje nastroj konstruktivni simulace oproti kalkulatoru
a modulu ,Pomér sil“ IS OTS VR PozS objektivnéjsi data protoZe:

e ze detailné definovat organizacni strukturu jednotek, jejich bojovou a ostatni tech-
niku (tj. entit), véetné technicko — taktickych dat (napf. dojezd a spotfeba PHM,
pocty a typy pouzivané munice, pocty a typy senzor(, pravdépodobnost zasahu
cile v zavislosti na vzdalenosti cile), coZ presnéji uruje bojovy potencial techniky
nez jeho prosté nastaveni v kalkuldtoru nebo modulu ,,Pomér sil“ v IS OTS VR PozS;

e simulacni systém umoznuje sledovat spotfebu munice jednotlivych entit v pribé-
hu vedeni bojové ¢innosti, stanovit spotfebu PHM v zavislosti na charakteru terénu
a pocasi, specifikovat rezimy a ¢as na odsun a opravu techniky v zavislosti na mire
jejiho poskozeni, urcit kvalitu Zivé sily a cas jeji uvedeni zpét do boje podle miry
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jejiho zranéni, nastavovat stav vezenych zasob (munice, vody, potravin), vyhodno-
covat entity z hlediska jejich detekce, rozpoznani a identifikace podle prislusnosti
k strané (tzv. karma);

e databaze terénu vychazi z relevantnich objektivizovanych dat o terénu, ktera tvori
zéklad terénni databdze IS OTS VR PozS jak vektorovych, tak rastrovych dat;

e Casové a povétrnostni podminky umozZiuje nastavovat podle poZzadavk( s tim, ze
muzZe ménit povétrnostni podminky podle stavu v dané lokalité;

e simulacni systém umoznuje simulaci daného scénare a podminek vicekrat opako-
vat, vysledky pak Ize prepocitavat jako hodnoty priimérné nebo jako mediany a tim
Ize dil¢im zplsobem eliminovat stochastické extrémy vygenerované generatorem
nahodnych Cisel;

e lidsky faktor je v simulac¢nim systému sice defaultné nastaven na hodnoty, které
uzivatel predpoklada, ale jeho hodnota se v pribéhu simulace mizZe ménit s ohle-
dem na stres a Unavu vojak;

e pribéh simulace Ize sledovat pres grafické uZivatelské rozhrani a také graficky, kde
zkuseny velitel a Stab mUzZe se zkusenosti rozpoznat dlivod nebo pfic¢inu zmén v sta-
tistickych hodnotach;

e simulacni systém umozniuje samotnou simulaci zrychlit az 50x s tim, Ze tato teore-
tickda maximalni hodnota je omezovana pouze technickou kvalitou procesoru poci-
tace, velikosti jeho vnitfni paméti, taktovacim kmitoctu, velikosti operacni paméti
a kvalité grafické karty.

Stanoveni pomeéru sil a odhadu bojovych ztrat pomoci nastroje konstruktivni simula-
ce, pak po detailnim nastaveni vyse uvedenych parametrd poskytuje velitelim a Stabim
bojovych brigad a prapord pomérné presna data pro podporu planovaciho a rozhodova-
ciho procesu ne? nastroje kalkuldtoru nebo modulu ,,Pomér sil“ 1S VR OTS PozS. Uvedend
zjisténi pak vedou autory k pfijeti stanovené hypotézy.

ZAVER

Pomér sil a s nim spojeny odhad bojovych ztrat jsou ve vojenstvi vyznamnymi parame-
try pro ptipravu a planovani operace. Autofi si v ivodu stanovili hypotézu k zhodnoceni
dostupnych nastrojl pro vypocet uvedenych parametri. Hypotéza potvrdila predpoklad,
Ze konstruktivni simulace mlze poskytovat validni a vérohodné vysledky do takové miry,
aby na jejich zakladé mohli velitelé a Staby bojovych brigad a praporu prijimat oddvod-
néné rozhodnuti o naplnéni dkoll operace s kalkulovanym rizikem odhadu bojovych
ztrat jak na technice, tak Zivé sile.

| kdyz je kalkulator ve verejnych zdrojich popularizovan hlavné pro svoji jednoduchost,
je nutno zdlraznit, Ze praveé tato jednoduchost zplsobuje, Ze jeho vysledky nejsou va-
lidni mimo jiné i proto, Ze zejména bojové potencidly, ze kterych se vypocet poméru sil
a predpokladanych ztrat zjistuje, nejsou verifikovéna.

Pouziti aplikace modulu ,Poméru sil“ IS VR PozS je dostupné Feseni. Na rozdil od vyse
uvedeného kalkuldtoru, je to zejména proto, Ze do vypoctu zahrnuje vice faktor( nez
uvedeny kalkulator. Pro oba systémy vsak plati, Ze kalkulace predstavuji vysledky ziskané
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pouze pro staticky stav, tj. nezohledrnuje zmény podminek v pribéhu vedeni bojové ¢in-
nosti, a kde uZivatel vychazi z predpokladu, Ze zadané koeficienty jsou validni (IS OTS VR
PozS), nebo si je uzivatel nastavi podle vlastnich zkuSenosti nebo znalosti. Tento systém
nema implementovan v modulu ,Poméru sil“ kalkulaci odhad bojovych ztrat.

PouZity systém konstruktivni simulace provadi simulaci na terénu, ktery je sestaven
z realnych dat o terénu, zohledriuje zménu kvality povrchu terénu vlivem zmén povétr-
nostnich podminek, zohledriuje ¢asovy faktor, kdy jsou ukoly plnény (den/noc), zohled-
nuje zménu dohlednosti nejen charakterem terénu a jeho povrchu, ale také vlivem mlhy,
desté apod. Simulacéni systém konstruktivni simulace je koncipovan jako systém otevreny,
umoznuje uzivateli defaultné nastavené hodnoty o entitach, o jednotkach, o munici atd.
upravit podle svych vlastnich objektivnich dat, které do databaze implementuje. UZivatel
si pred pouZzitim simula¢niho systému v pripravné etapé definuje sledované parametry,
které potrebuje pro zhodnoceni taktické situace (napf. bojeschopnost konkrétni jednot-
ky nebo jednotek vsech jak vlastnich, tak nepftitele nebo ztrat vybrané techniky a osob).
Ziskané vysledky Ize povaZovat za objektivizované, pokud data o jednotkach a entitach
maiji takovy charakter. Toto je relativné slabé misto pro pouziti pocitacové simulace k sta-
noveni poméru sil a odhadu bojovych ztrat mezi antagonistickymi jednotkami.

PouZiti pocitaCové simulace boje k stanoveni poméru sil a odhadu bojovych ztrat pfi
realizaci planovaciho a rozhodovaciho procesu veliteli a Staby bojovych brigad a praporq,
se jevi jako mozné feseni, kde lIze vysledky simulace povaZovat za objektivizované, pokud
je k vysledkiim simulace uvedeno také, za jakych podminek byla simulace provadéna
a mohou tak své varianty verifikovat a povaZovat za validni. Umozriuje definovat podmin-
ky a determinovat vysledky konfliktl, které mohou vzniknout, tj. ziskat jistou zkuSenost
ne pouze z konfliktd, které jiz nastaly (jak to bylo doposud), ale také z predpokladanych
konfliktli, kde jsou nasazeny relativné nové bojové prostredky (bezosadkové vzdusné
prostiedky, bezosadkové pozemni prostredky, zbranové systémy apod.).

Predpoklada se, Ze dalsi moZné vyuZziti simulacniho systému veliteli a Staby jednotek
Ize realizovat za téchto minimalnich podminek:

1. Databaze simula¢niho systému (s parametry munice a jeji ucinnosti, zbrani,
zbranovych systému a prostredkl aktivni ochrany s parametry jejich odolnosti vici mu-
nici nepfritele, data o spotfebé munice, vody, potravin a PHM a zasob dalSich médii) musi
byt verifikovana kvalifikovanym personalem

2.V databazich simula¢niho systému budou data, ktera maji stanoveny stupen mi-
nimalné ,,PRO SLUZEBN{ POTREBU* ale spise vy$$im. Proto by simulaéni systém mohl byt
soucasti vojenského systému pro podporu rozhodovani (OTSVR PozS) a jeho instalace
v tomto prostredi je podminéna licenci pro jeho pouZiti a pravdépodobné také povole-
nim k provozovani v uzavieném informacénim systému. Simulacni systém muze byt také
souc&asti uzavieného prostredi Stabniho informaéniho systému. | v tomto pfipadé bude
nutno dodrzet minimalné licenéni podminky a pravidla pro provozovani komeréniho pro-
gramového vybaveni v ném,

3. Mozna implementace simulac¢niho systému do uzavieného vojenského prostre-
di bude zcela jisté vyZadovat kvalifikovany personal, ktery bude znaly jak zasad pouzivani
simulaéniho systému, tak také jeho obsluhy pro podminky vedeni valec¢né hry nebo ex-
perimentovani (pfi testovani budoucich schopnosti jednotek).
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Univerzita obrany, Brno, Ceska republika

Abstrakt:

Abstract:

Clanek se zabyvd moZnosti vyuZiti simulaénich technologii p¥i vycviku
studentl Univerzity obrany v taktické pripravé a hleda za pomoci
experimentu odpovéd na otazku, zda vyuziti téchto prostfedkd prinasi
prokazatelnou efektivitu. Studenti 1. ro¢niku byli v ramci predmétu
Pfiprava v poli ndhodné rozdéleni do 42 sekci o pfiblizné stejném poctl
¢lenll a nasledné byli rozfazeni do 3 kategorii podle zplsobu vyuZiti prv-
ki Zivé a virtualni simulace. VSem skupinam v pribéhu zavérecného
cvi¢eni byly pridélovany body za urcitou taktickou ¢innost. Celkovy pocet
dosazenych bod vsech skupin byl podroben naslednému statistickému
Setfeni za pomoci jednofaktorové analyzy rozptylu dat, s cilem provéfit,
zda mezi jednotlivymi skupinami dochazi k statisticky vyznamnym
rozdilim. PfestoZe pouZiti modernich simulacnich technologii u student(
mélo pocitové pozitivni vliv na zlepSeni kvality vycviku, za pomoci
statistickych metod se nepodafilo ve vétsi mire prokazat, Zze by docha-
zelo ke statisticky vyznamnym rozdilm mezi zkoumanymi skupinami.
Vysledky experimentu ale do jisté miry ukazuji, Ze urcité rozdily mezi
jednotlivymi skupinami opravdu existuji, a proto nechava urcitou pfrilezi-
tost k provedeni obdobného, nebo rozsahlejsiho vyzkumu, ve snaze pod-
pofit atraktivitu vzdélavaciho procesu u student( vojenskych skol.

The article deals with the possibility of using simulation technologies in
the training of students of the University of Defence in tactical training
and seeks to answer the question whether the use of these means
brings demonstrable effectiveness by means of an experiment. First-year
students in a Field Training course were randomly divided into 42 sections
of approximately equal numbers and then assigned to 3 categories based
on their use of live and virtual simulation. All groups were assigned points
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for a specific tactical activity during the final exercise. The total scores of
all groups were subjected to a subsequent statistical investigation using
a one-factor analysis of variance on the data to examine whether there
were statistically significant differences between the groups. Although
students’ use of modern simulation technology had a perceived positive
effect on improving the quality of training, there was no evidence of
statistically significant differences between the groups studied using
statistical methods. However, the results of the experiment do show
to some extent that some differences do exist between the groups and
therefore leaves some opportunity to conduct similar, or more extensive
research, in an effort to promote the attractiveness of the training
process to military school students.

Klicova slova: Armada Ceské republiky; pFiprava personalu; simulace; vojenské $kolstvi;
vycvik.

Keywords: Czech Armed Forces; Military education; Simulation; Staff training;
Training.

uvoD

Vyuka vojenské taktiky studentl UQ, je specificka forma pripravy, kterd se zaméru-
je na zvladnuti jednotlivych znalosti a dovednosti potfebnych k efektivnimu planovani,
koordinovani a provadéni budoucich vojenskych operaci. Tento typ pfipravy v soucasné
dobé obvykle zahrnuje kombinaci teoretické pripravy, ktera nasledné pokracuje v pro-
vadéni praktickych cviceni s vyuZitim vSech dostupnych technickych prostfedkd. Tyto
prostifedky pomahaji studentdm rozvijet hlubsi porozuméni o vojenské taktice a tomu,
jak ji nasledné aplikovat v redlnych podminkach (Paananen and Pulkka 2019).

Simulacni a trenazérové technologie jsou v soucasné dobé neocenitelnym pomocni-
kem v pripravé kazdého vojenského profesionala. Pomoci nich mohou jednotlivci nebo
skupiny efektivné procvi¢ovat a zdokonalovat své taktické schopnosti a dovednosti ve
virtualnim nebo adekvatnim prostredi, ddvno predtim, nez budou celit hrozbam skutec-
nych bojovych operaci. Jednim z klicovych prinost simulacnich technologii v taktické pfi-
pravé je schopnost vytvaret dynamické a interaktivni koncepty, které vérné napodobuji
podminky redlného prostredi bojové nebo mirové operace (Lake 2023). To umoznuje jed-
notliveim a skupinam prochazet celou fadu variabilnich, predem definovanych scénarq,
coz jim v konecném dusledku pomaha rozvijet jejich planovaci a rozhodovaci schop-
nosti. Zaroven si ale také zvysuji situacni povédomi a miZou si ovéfit reakci protivnika
na jejich provedené taktické manévry. Dalsi nespornou vyhodou, pfi vyuZiti simulacnich
technologii, je schopnost poskytovat studentim okamZitou zpétnou vazbu o spravnosti
a v€asnosti taktického rozhodnuti. Na zakladé toho je fidici schopen sledovat pokrok ve
vycviku studentl a identifikovat kritické oblasti, které je tfeba rozvijet a podle toho také
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upravovat taktické scénare, nebo celkovou strategii pfipravy. Analyzou dat dostupnych
ze simuldtord se mohou studenti lehce poucdit z chyb, kterych se dopustili a Ize tak snad-
no identifikovat oblasti ve kterych je nezbytné se zlepSovat.

Jsou to pravé moderni simulacni systémy, které tvori zdklad principl novych vyuko-
vych technologii umoziujicich provadét intenzivni a efektivni vycvik studentl v podmin-
kach blizkych, tém skute¢nym, které se nedaji v urcitych pripadech dosahnout zadnym
jinym klasickym prostfedkem ¢i metodou. Simulace zde byvaji lepsim feSenim zpravidla
z dlvodu nizSich ekonomickych nakladd, ale i dalSich pozitivnich efektl (Rybar 2000).
Predpoklada se, ze simulacni technologie dokazi diky sofistikovanym funkcim moderni
techniky a pocitacl lépe utvaret navyky a dovednosti v porovnani se skutecnym vycvi-
kem v redlném prostoru, i kdyZ i ten je v koneéném dlsledku nenahraditelny. Kromé
utvareni pozadovanych navykl a dovednosti simuldtory navic dokazi ovérit vysledek roz-
hodnuti daného velitele v konkrétni taktické situaci, a protoZe jsou interaktivni, dokazi
pUsobit zpétné na konkrétni cvicici subjekt (Suchy a Trlica 2008).

Na zékladé vyse uvedenych aspekt(l vzesla myslenka na provedeni vyzkumu, ktery by
mohl prokazat, zda jsou skupiny studentl UO, které budou aktivné vyuZzivat vSech vyhod
prostiedkd Zivé a virtudlni simulace, efektivnéjsi pri vycviku, nez skupiny, které tyto si-
mulace nevyuzivaji, popfipadé je vyuZivaji jen ¢astecné.

1 METODOLOGIE

V ramci zkoumané problematiky byla snaha nalézt odpovéd na otazku, zda ma vy-
uziti prostredkd virtualni a Zivé simulace zasadni vliv na efektivitu vycviku u studentd
UO v taktické pripravé. Pfi vyzkumu byl kladen dlraz na vybér spravnych simulacnich
prostfedk( a na samotné provedeni experimentu pfi vycviku v predmétu Priprava v poli.

Hlavnim cilem pfi zjisténi efektivity vycviku byl provedeny experiment, pfi némz byly
zkoumany 3 druhy malych taktickych skupin (sekci), sloZzenych z 5 aZ 6 ucastnikd, vycle-
nénych z rad student( 1. ro¢niku UO. Skupiny zarazené do kategorie F (Full) vyuZivaly
vybrané virtualni simulacni prostfedky SKSTT a dale pak mély k dispozici Zivou simulaci
v podobé taktického soubojového simuldtoru zavedeného do vycviku ACR. Skupiny za-
¢lenéné do kategorie H (Half) mély k dispozici pouze Zivou simulaci a posledni skupiny
zarazené do kategorie N (None) nevyuzivaly Zadnych simulac¢nich prostfedk( a Gcastni-
li se tak pouze standardniho praktického zaméstnani. Cilem bylo porovnat, jak vysoce
efektivni budou pfi vycviku skupiny vyuzZivajici maximum simulac¢nich technologii a jak
si budou pocinat skupiny, které mély omezené moznosti, nebo nemély k dispozici Zadné
prostiedky. Schéma rozdéleni do jednotlivych skupin je pro lepsi nazornost vyobrazeno
na obrazku 1.
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Skupina F (Full) Skupina H (Half) Skupina N (None)
- vyuziva plné simulace - vyuziva ¢ast simulace - nevyuzivéa zadné simulace

| virtualni simulace (
[ 7iva simulace

r r

| ziva simulace | prakticky vyevik

'r | prakticky vycvik
| prakticky vycvik |

Obrazek €. 1: Schéma rozdéleni cvicicich do skupin pred planovanym experimentem

Pred zaCatkem experimentu byly stanoveny nasledujici hypotézy:

H_: VyuZiti simulacnich technologii pfi vycviku nema prokazatelny vliv na ziskané cel-
kové body skupin F, H, N a nedochazi tudiz k zvySené efektivité s vyuZitim simulacnich
prostredkd.

HO: u1= u2= M3

H,: VyuZiti simulacnich technologii pfi vycviku md prokazatelny vliv na dosaZzené
celkové body skupin F, H, N a tudiZz dochazi k zvysené efektivité pri vyuziti simulacnich
prostredkd.

Hiip 2 W, % 1,

Stanoveni kritérii pro hodnoceni efektivity

Dalezitym prvkem, pro stanoveni kritérii hodnoceni efektivity, byli instruktofi ze
skupiny bojové pfipravy, doplnéni z fad studentd 3. rocniku UQO. Jejich ukolem bylo na
jednotlivych kontrolnich bodech zavére¢ného cviceni pridélovat objektivné a nezaujaté
jednotlivym taktickym skupindm (sekcim) bodové ohodnoceni v rozpéti 0-10 bod( za
presné stanovenou taktickou ¢innost. Kritériem pro stanoveni bodd bylo spravné pro-
vadeéni rlznych taktickych ¢innosti jako napf. reakce na silného nebo slabého protivnika,
reakce na délostrelecky prepad, ¢innost na pritomnost prostredkd UAV, ¢innost pfi odsu-
nu ranéného a mnoho dalsich realnych vojenskych cinnosti (Rak, Vlkovsky a Zahradnicek
2022). Vysledkem byl soucet nékolika desitek aZ stovek bodu v pribéhu komplexniho
vycviku, s maximalnim moznym ziskem 180 bod(l. Bodové hodnoceni bylo zaznamena-
no do datového souboru, ktery nasledné slouZil k dalSimu statistickému zpracovani dat
metodou analyzy rozptylu. Byla pouZita jednofaktorova ANOVA, ktera byla vyuZita pfti po-
rovnani nékolika stfednich hodnot mezi jednotlivymi skupinami. Vychodiskem k jejimu
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vybéru bylo jeji pomérné Casté uziti ve védeckych, nebo Iékarskych oborech a proto byla
tato metoda zvolena i pro vyuZziti v podminkach vojenského prostredi.

K dalsimu zkoumani byl vyuzZit doplnék analyzy dat v programu MS Excel 2019, ktery
je pro bézného uzivatele lehce dostupny a aplikace STAT1, ktera je soucasti knihy Zaklady
statistiky (Neubauer, Sedlacik, a K¥iz 2016).

Podminky pro stanoveni kritérii:

. studenti byli ndhodné rozdéleni do jednotlivych sekci o velikosti 5 az 6 ¢lenl
a nasledné byly tyto sekce rovhomérné rozdéleny do 3 skupin oznacenych jako
F, H, N, dle schématu na obrazku 1,

. experiment byl proveden pouze u studentl 1. rocniku, ktefi reprezentovali nej-
vétsi vzorek pro testovani (jednd se o nejpocetné;jsi skupinu) s minimalnimi zna-
lostmi takticky zasad,

. u experimentu bylo zajisténo nahodné vybrani vzork( studentd, bez tmysiného
zarazeni podle jejich soucasnych kvalit, protoZe jen nahodny vybér mize potvr-
dit nebo vyvratit nulovou hypotézu,

. pokus se neopakoval, jednak z casovych divod(, ale také z dlivodu své
jedinecnosti,

. pfi hodnoceni kvality provedeného taktického manévru pfi samotném cviceni
byl kladen dliraz na objektivitu, z tohoto divodu byli vybrani a proskoleni ne-
zaujati instruktofri, ktefi hodnotili vidy pouze jednu taktickou ¢innost postupné
u vsech sekci (linkovy zplsob provedeni cviceni).

Omezujici podminky vyzkumu:

. z Casovych dlvodi a technickych moznosti nebylo mozné vyuzit vSechny sou-
Casné dostupné typy simulatort k planovanému experimentu,

. zapujceni nékterych technologii bylo zavislé na jejich aktudlnim vyuZiti, nebot
prioritu mél vycvik bojovych jednotek pred vycvikem student(i UO,

. k provedenému experimentu byli vyuZiti studenti vojenské Skoly, nikoliv
vojensti profesionalové od bojovych utvar(l z divodu stanovené hierarchie
veleni a fizeni v ACR,

. zvoleny experiment byl ¢asové a prostorové omezen,
vyzkum byl zaméren pouze na prostiedky Zivé a virtualni simulace,
vzhledem k tomu, Ze sekce obsahuji 5 aZz 6 ¢len(, nebylo mozné v rdmci prove-
deného experimentu v pribéhu cviceni zkoumat vice nez 42 sekci, které repre-
zentuji cely 1. ro¢nik studentl FVL a FVT.

CHARAKTERISTIKA SIMULACI POUZiVANYCH

PRI VOJENSKEM VYCVIKU

Simulace jako takové, existuji v mnoha rdznych podobach, s riznou mirou realisti¢-
nosti (“Simulations Vs. Case Studies” 2019). Vojensky vycvik s vyuZitim simulacénich tech-
nologii je proces, ktery plnohodnotné vyuzivd vyhod modernich prostfedk( zaloZzenych
na zakladech vypocetni techniky, technologii virtualni reality, distribuované simulaéni
technologii, nebo technologii umélé inteligence. Tento proces sméfuje k redlné simulaci
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boje protivnika, véetné zbranovych systémU a vede k pocitu cviicich student( zaZivat
atmosféru blizkou skutec¢né bojové ¢innosti. S ohledem na tuto skutec¢nost prikladaji od-
bornici z oblasti modelovani a simulace implementaci riznych typd simulaci do vycviku
znacny vyznam (Yao a Huang 2021).

Pokud se budeme zaobirat myslenkou uplatnéni simulace pti vojenském vycviku
u studentll UO, pak bychom méli vzit v avahu, jaky typ simulace budeme pfi vycviku
uplatiiovat a v jakém prostredi se bude odehravat. Podle zplsobu vyuZiti Ize obecné
simulace rozdélit do nékolika kategorii. Pro oblast vyuZiti ve vojenském prostredi je asi
nejvhodnéji rozdélit simulaci na Zivou, virtualni a konstruktivni (Cayirci a Marincic 2009).

Ziva simulace, je takovym typem simulace, pfi ni# redlné objekty vyuZivaji dostupné
sofistikované simulacni zafizeni v redlném cCase. Typickym prikladem vyuzZiti pfi praktic-
kém vojenském vycviku je vyuZiti laserovych nebo infradervenych zafizeni (Rybar 2000).
V podminkidch ACR, u jednotek pozemnich sil, se u tohoto typu simulace v sou¢asné
dobé nejvice vyuziva takticky soubojovy simulator, ktery je dostupny u SkSTT Vyskov.
Ziva simulace se tedy realizuje na modelech, které jsou zaloZené na zékladé realnych
taktickych operaci.

Soubor zakladnich vlastnosti Zivych simulaci musi obsahovat tyto prvky (Rybar

2000):

° redlny béh casu,
Ucast redlné zivé sily,
pouziti redlnych organickych, pridélenych, nebo podptrnych prostredkd,
dodrZeni zasad pfipravy, organizace a provedeni stanoveného cviceni,
pravdépodobné scénare vyvoje taktické ¢innosti,
pravdépodobné varianty ¢innosti protivnika,
pribéh cvi¢eni musi korespondovat s redlnym prostiedim bojisté.

Ziva simulace utvaii vhodné podminky k efektivnéj§imu Fizeni taktickych cviceni a za-
roven slouZi ke zvySeni objektivity pfi zavérecném rozboru a hodnoceni u studentd (Su-
chy a Trlica 2008). Smysluplné vyuZiti tohoto druhu simulace nachazi uplatnéni zejména
pfi vycviku mensich jednotek, typicky sekci, druzstev, nebo cet. Proto je v soucasné dobé
tento druh simulace plné vyuZivan pfi vycviku studentl UO v ramci pfedmétu Priprava
v poli.

Virtualni simulace, je povaZovadna za nejmoderné;jsi druh simulace bojové ¢innosti.
Realizuje se na simuldtorech s virtualni realitou nebo v sitich s takto koncipovanymi si-
mulatory. Jejich konstrukce v podstaté predstavuje specialni informacni systém umoznu-
jici interaktivni komunikaci cviéiciho subjektu s odpovidajici virtualni skute¢nosti v real-
ném case. StéZejni vyhodou virtualni simulace je, Ze vyZaduje podstatné mensi naroky
na fyzicky prostor nez napf. simulace Ziva (Rybar 2000). Zakladnimi predstaviteli virtualni
simulace zavedenymi ve vojenském prostredi jsou trenazéry a simulatory postavené na
zakladech virtualni reality, dodané externi firmou na zakladé provedeného vybérového
fizeni.

Nezbytnou soucasti virtudlni simulace je software pro virtudlni simulaci a modelo-
vani, ktery by mél idealné pripravit cvicici jednotku k naslednému praktickému vycviku
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(“Comparison of Debriefing Methods after a Virtual Simulation: An Experiment” 2018).
Timto smysluplnym a udrZitelnym zplsobem doplnuje a rozsifuje celistvou koncepci pro-
cesu pripravy, pricemz pfi pouzivani prostfedkl virtualni reality lidem ani technickym
prostfedkdim nehrozi zadné bezprostredni riziko. Navic ma vyuZiti virtualnich simulac-
nich technologii vysoce motivacni charakter, diky némuz se cvicici pomérné snadno uve-
dou do realného béhu stanoveného cviceni.

Software pro virtualni simulaci a modelovani napomaha k pozitivnimu rozvoji dob-
rych studijnich navykd a dovednosti u student(. Diraz je kladen na vizualni porozuméni
a atraktivni graficky vystup, motivujici a podporujici proces taktického mysleni. Vyho-
dy softwarového reseni lze spatfit ve virtualni simulaci a modelovani s témito benefity
(“Virtualni simulace a modelovani” 2023):

1. Moinosti virtuadlniho znazornéni redlného prostoru nebo prostoru blizkému

tomu realnému;

2.  Dobré teoretické pripravé studentl s uréitym tematickym okruhem pred samot-
nym praktickym vycvikem a to diky presnému podani ve virtualnim prostredi;

3. Nizsi fyzické ndmaze a nizSimu ¢asovému rozpoctu potrebnému k vyreseni urci-
tého taktického ukolu;

4.  Mensiminaroky na pozadovany vycvikovy material a munici, nebot cviéici se pfi-
pravuji a experimentuji virtualné, nezavisle na misté provedeni, coZz umoznu-
je provadét operace mimo Uzemi soucasnych vycvikovych prostord, dokonce
i mimo Uzemi matefského statu.

Konstruktivni simulace, je specifickym typem pocitacové simulace. Jeji hlavni mys-
lenka spociva v tom, Ze uzivatelé nepracuji se skuteénymi zbrafiovymi systémy a redlnym
vybavenim, nybrz pouZivaji logicko-matematické modely k zobrazeni bojovych cinnosti
jednotek v redlném prostredi. Zakladem konstruktivni simulace jsou oteviené statistické
modely bojové Cinnosti a jejich vzajemné interakce (Hubacdek a Vrab 2012).

Ziva sila je zde reprezentovana uritymi logickymi vyroky, které jsou oznacovany jako
pravidla boje. PouZiva se pfi vycviku jednotek a velitelskych struktur ve spojeni' s predem
naplanovanym manévrem zohledrujicim urcity ¢as a stanoveny prostor. Zahrnuje také
potrebné virtudlni entity, které predstavuji redlnou Zivou silu, zbrané a prostredi (Pen-
chev 2020).

Tento typ simulace v urcitém kontextu nabizi mozZnost vizualizace zna¢ného poctu
udalosti, k nimz dochazi v konkrétnich scénarich, jako jsou napr. presuny jednotek, vypo-
¢ty poméru sil nebo kroky spojené s planovanim a fizenim logistické a bojové podpory
(Penchev 2020).

Vzhledem k tomu, Ze se konstruktivni simulace uplatfiuje v rdmci ACR zejména pfi vy-
cviku a sladéni organickych Stabu, neni tato simulace pfilis vhodna pro vycviku student(
nizsich ro¢nik(, na které byl primarné zaméren nas vyzkum. Dalsim divodem, ktery brani
v plnohodnotném vyuZiti této simulace u studentl UO je nedostatecny pocet hodin vy-
¢lenénych ve studijnim programu Rizenfi a pouZiti ozbrojenych sil.

V urcitych pripadech se pfi vyuZiti vySe uvedenych typl simulaci miZeme setkat s prv-
ky hybridni simulace. Hybridni simulace kombinuje pfi vycviku dva nebo vice typ( si-
mulaci, tak aby poskytla komplexni hodnoceni vice prvkd soucasné, typicky pri soubéhu
vycviku Stabu a jeho podfizenych jednotek. Nejcastéji se pfi hybridni simulaci kombinuji
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prvky konstruktivni a virtudlni nebo Zivé simulace. Spojuji tak teoretickou a praktickou
stranku vycviku. BéZné se dnes ve vojenské praxi ale setkdavame spiSe s Cistymi prvky
simulace Zivé, virtualni a konstruktivni (“All the Types of Simulation Training to Use in
Practice” 2024).

ANALYZA DOSTUPNYCH SIMULACNICH PROSTREDKU

POTENCIONALNE VHODNYCH K PROVEDENi EXPERIMENTU

Pti analyze soucasné dostupnych prostredkd k provedeni experimentu byla zohledné-
na skutecnost, Ze budou vyuZity simulatory z oblasti Zivé a virtualni simulace. Konstruk-
tivni simulace byla od poééatku zavrzena, nebot byl vycvik prioritné zaméfen na bojové
drily malych taktickych skupin a pro né neni tento typ simulace vhodny.

Dnesni pocitatové technologie umoznuji zobrazit realistické trojrozmérné simulace,
a to i u velmi sloZitych systému (Peldnek, 2011). Vojensky vycvik je znacné limitovany
v oblasti vyuZiti prostfedkd virtualni a Zivé simulace. Jejich vhodnost a kvalita je zavisla
na realné dostupnosti a ur¢itém vyuZiti zpétné vazby uZivatel( prenesenych do progra-
mového vybaveni, v naSem pfipadé studentl s dostatkem taktickych dovednosti a zku-
Senosti nabytych z predchozich cviceni.

Po rychlém analytickém Usudku, bylo zarazeno do vybéru nékolik simulatoru, jejichz
stru€na analyza je uvedena v kapitolach 3.1 aZ 3.4.

V oblasti Zivé simulace byl k dispozici pouze jediny zastupce a to konkrétné TSS a pro-
to byla volba v oblasti Zivé simulace o néco jednodussi. Nakonec byl v oblasti virtudlni
simulace zvolen simuldtor sesednuté péchoty, dostupny u SkSTT Vyskov, a to zejména
z dlivodu snadné dostupnosti pfi praktickém vycviku v predmétu Priprava v poli, ktery se
odehraval v ptilehlém vycvikovém prostoru VUj Bfezina.

3.1 Virtuadlni bojovy simulator VBS3

Pro potreby vycviku student(i UO je v oblasti taktické pripravy k dispozici 30 ks vypo-
Cetni techniky s virtualnim taktickym simulatorem VBS3, umoznuji provedeni virtualniho
cvi¢eni podle predem definovanych scénar.

Virtudlni bojovy simulator je softwarovy nastroj pro vojenské simulace umoznujici fe-
Seni rlizné sloZitych taktickych cinnosti ve virtudlnim prostredi. Na zakladé komercnich
hernich technologii se VBS3 béhem vice nez 15 let vyvinul v komplexni platformu pro
pfipravu vojenskych jednotek do vojenskych operaci, nebo pro vycvik kadetd vojenskych
skol.

Simulator disponuje velkym mnoZstvim rozmanitych taktickych scénaru, které se vy-
uzivaji ve vice nez 50 zemich svéta (VBS3 Virtual Desktop Training and Simulation 2020).
Vytvoreni téchto scénard vsak vyzaduje urcité taktické, ale i aplikacné programové zna-
losti obsluhy.
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Simulator nabizi mnoho vyspélych funkci, mezi néz patfi pokrocilé grafické rozhrani,
zejména v oblasti 3D grafiky, vylepsené sitové rozhrani, vysoky poclet entit objevujicich
se v rozehrané simulaci, dynamicky model prostfedi zahrnujici riznorodé geofyzikalni
jevy a mnoho dalsich funkci, souvisejicich zejména s tvorbou taktickych scénarl (“Virtual
Battlespace 3 (VBS3)” 2013).

Jak jiz bylo zminéno, VBS3 patti mezi prostredky virtualni simulace, které jsou schop-
ny pripravit vojaky a jednotky na rlizné nenadalé taktické ¢innosti, bez nutnosti provede-
ni praktického vycviku (Field Manual 2021). Jeho hlavnim cilem je rozvijet urcité taktické
schopnosti a dovednosti bez nutnosti pouZiti zbrani, materialu a techniky s nizsimi pro-
voznimi naklady a vyssi efektivitou.

Virtudlni simulator VBS3 lze vyuZit k pfipravé jednotek v oblastech taktické pripravy
bojovych jednotek a k ovéreni pfijatych rozhodnuti velitelem jednotky pfi organizaci sou-
¢innosti. Dale Ize vyuZit nacvik presuntl vozidel v proudech, nebo doprovody konvojl. To-
hoto prvku je vyuZito zejména pfi pripravé do mirovych operaci (Kozlbek a Flasar 2011).

Systém umoznuje také ovéfrit reakci na improvizovana vybusna zafizeni a nacvik za-
kladnich bojovych dril(i, cozZ je vhodné zejména pfi vycviku jednotlivcl s nizsimi takticky-
mi dovednostmi (Kozlbek a Flasar 2011).

V pripadé, Ze simulator obsahuje doplrikovou sluzbu ,VBS radio” ktera je za priplatek
a neni automaticky soucasti VBS3, pak lze také provadét nacviky radiové komunikace
pfi dodrZzovani provozu v radiovych sitich. Systém hlasové komunikace a radiové simula-
ce umoznuje za pomoci nahlavnich souprav vérohodnou taktickou radiovou komunikaci
mezi cvicicimi jednotkami, nebo jednotlivci. Existuje zde také moznost zpétného pre-
hrani audio zdznamu, ktery slouZici k analyze myslenkovych pochodi u cvicicich (VBS3
Virtual Desktop Training and Simulation 2020).

VBS je vybaven nékolika vestavénymi aplikacemi, které podporuji moznosti vyvojo-
vého prostredi. Patfi mezi né zejména editory misi, které umoznuji uzivatelim pridavat,
upravovat nebo mazat objekty predem, nebo béhem pravé probihajici simulace. Obsa-
huje modul kontroly po provedené vojenské operaci, ktery umoznuje provadét sprav-
clim, ale i uzivatellim, analyzu dat po ukonceni udalosti, s mozZnosti rychlého editovani
celého pribéhu cvi¢eni. Kompletni vyvojové prostfedi umozriuje uzivatelim vytvaret
rznorodé stavebni objekty, upravovat terén a prevadét skutecné objekty jako 3D mo-
dely do simulaéniho prostredi VBS (VBS3 Virtual Desktop Training and Simulation 2020).

V soucasné dobé neni vycvik na tomto typu simulatoru plnohodnotné zarazen do pro-
gramu vyuky studentd UO, zejména z dlvodu nedostatecného poctu vyukovych hodin,
ale je vyuzivan zejména k experimentalnim a védeckym ucellim. Lze ho samozfejmé do-
datecné vyuZit v hodinach vyuky vyclenénych jako cviceni nebo seminare v predmétu
Taktika bojovych jednotek, k ovéreni taktickych dovednosti student( vyssich rocnikd
v oblasti TLP.

3.2 Virtudlni bojovy simulator VBS4

Za ucelem rozvoje tvirci ¢innosti u akademickych pracovnikl a experimentalniho vy-
uziti za Ucasti student(, byla na zkusebni dobu vyuzZita ¢asové omezena licence VBS4
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k ovéreni dostupnych funkci pro vedeni vycviku ve virtualnim prostredi. Cilem bylo pro-
zkoumat, jak moc se tento prvek pfi vycviku osvédci a zda dava pofrizeni tohoto naklad-
ného simulatoru viibec smysl.

V soucasné dobé je u katedry VSevojskové taktiky k dispozici 6 ks pracovnich stanic
s VBS4, které slouzi zejména k experimentalnimu vyuZiti ve vztahu k publikacni ¢innosti.
Rozsifeni na vétsi pocet pracovnich stanic v soucasné dobé brani zejména vysoka pofi-
zovaci cena a nasledna kazdorocni platba za technickou podporu kazdé potizené licence.
Dalsi prekazkou, ktera brani v hromadnému pouZiti tohoto moderniho simulatoru, je po-
mérné vysoka ¢asova naroc¢nost kladena na samotné obsluhy, zejména pfi tvorbé novych
scénaru a tvorbé kvalitnich rozbord po provedenych cvicenich.

VBS4 nabizi velmi vyraznou pokrokovou zménu oproti svému predchidci a poskytuje
lepsi celkovou vizualizaci za podpory vyuziti redlného terénu. Zavadi rezimy VBS Plan
a VBS Geo pro rychlé a presné generovani taktickych scénard a terénu, pricemz jako
doplnkovy produkt Ize vyuzit VBS World Server, ktery pravé umoznuje vycvik v redlném
3D prostredi. VBS4 nabizi snadno pouZitelné editovaci nastroje a propracované grafické
vizualni prvky, které zaroven vtahnou cvicici do takrka redlného virtualniho prostredi
(“vBS4” 2020).

Simulator je navrZen tak aby byl snadno pouZitelny, bez nutnosti dlouhé instruktaze,
prestozZe jeho plnohodnotné ovladani vyzaduje znac¢né usili, je navrzen tak aby byl snad-
no poutzitelny i pro Sirsi laickou verejnost (“VBS4” 2020).

PrestoZze VBS4 na prvni pohled vypada jako strategicka hra, jeho primarni zaméreni
je na provedeni vojenskych taktickych manévrl a operaci. Simulator je optimalizovan
tak, aby zvladl modelovat tisice entit umélé inteligence, husté zarostlych vegetativnich
oblasti a sloZitych méstskych aglomeraci. VBS Blue nabizi vysokou geografickou presnost
a soucasné nabizi moznost staZeni aktualizovanych mapovych podkladl z predem defi-
nované oblasti (“BISim releases VBS4 21.1 with more military use cases than any other
simulation software” 2021).

Prehled inovovanych funkci implementovanych do VBS4:

e veétsi Skalovatelnost, ktera na rozdil od predchozich verzi podporuje vétsi mnozstvi
vysoce vérnych konstruktivnich modeld civilnich a vojenskych entit, pficemz v do-
hledné dobé budou desitky tisic objektl podporovany pomoci technologii dostup-
nych v on-line sitovém prostfedi za U¢elem replikace realnych zbrafiovych systém
(“vBS4” 2020),

o lepsi flexibilita terénniho serveru, ktera pridava do nastaveni simulatoru moznost
centralni terénni databdaze z dlivodu usnadnéni prace spravcim systému a snizenim
pozadavkid na celkovou velikost diskového prostoru na klientskych pocitacich se
systémem VBS4 (“BISim releases VBS4 21.1 with more military use cases than any
other simulation software” 2021),

® novy rezim planovani taktickych operaci do prostredi simulatoru, ktery umoznu-
je administratordm (rozehfe cviceni) snadno vytvaret rozmanité typy dynamicky
se ménicich scénar(, které pomahaji vytvaret administratorim dostatecny casovy
prostor k tomu, aby se mohli vice soustredit na samotné provedeni cvi¢eni nez na
samotné planovani (“VBS4” 2020);

e optimalizace samotného spusténi a tedy moznost rychlejSiho uZivani bez
zbytecnych prodlev;
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® nové zavedend podpora rozsifené reality, nabizi vétsi vtazeni do virtualniho
prostiedi na zakladé vylepSeného grafického zobrazeni, postaveného na novém
modelu environmentalniho prostredi, zplsobuje, Ze cvitici maji snahu aktivné roz-
vijet své taktické schopnosti nad ramec definovaného cviceni (“VBS4” 2020).
Vzhledem k nedostate¢nému poctu stanic s VBS4 a s ohledem na pomérné znacnou
¢asovou narocnost pfi tvorbé specifickych scénarl, jsme se nakonec rozhodli tento typ
simulatoru nezaradit do naseho experimentu, i kdyZ jsme z pocatku o jeho sluzby jevili
znacny zajem.

3.3 Rekonfigurovatelné virtualni simulatory

Rekonfigurovatelné virtualni simulatory jsou zaméreny na spolec¢ny vycvik malych tak-
ticky jednotek. SlouZi ke sladéni planovaciho a rozhodovaciho procesu u velitel na niz-
$im stupni veleni a fizeni, za Gcasti realnych virtualnich modeld. Hlavni potencial téchto
simulator(l Ize spatfit v jejich moZnosti rekonfigurace na nové typy bojové techniky,
nebo vimplementaci novych pravidel boje. Jsou charakteristické koordinaci a komunika-
ci mezi osadkami, nebo jednotkami a jsou zaméreny do oblasti veleni a fizeni. Pfi jejich
aktivnim vyuZiti dochazi k pozitivnimu rozvoji taktického mysleni a usudku (Reconfigu-
rable Virtual Simulator (RVS) 2020).

Hlavnimi rysy téchto simulator( jsou flexibilni scénare a uziti vérohodné terénni data-
baze s vysokou urovni detailll. Diky své modularité jsou variabilni a snadno rozsititelné.
Dalo by se ¥ici, Ze se také jedna o relativné nizkonakladové feseni, ve srovnani s redlnym
vycvikem (Reconfigurable Virtual Simulator (RVS) 2020).

Pod nazvem VS-1“ se u SKSTT Vyskov nachazi simulatory, ve kterych jsou umistény
skutec¢né funkéni, ovladaci a signalizacni prvky bojovych vozidel. Rozméry kokpitd jsou
autentické s rozméry skuteénych prostredkd, priCemz pri praktickém vycviku je spustén
hydraulicky systém, ktery vytvari dojem redlného prostupu terénem. Komunikace mezi
fidicim vycviku a jednotlivymi osadkami bojovych vozidel probihad s vyuZitim realnych
komunikacnich prostfedkd dostupnych v téchto vozidlech. Simulatory mohou pracovat
v autonomnim reZimu, nebo v propojeni s ostatnimi simulatory umisténymi v budové
oddéleni simulace taktické pripravy (“Virtualni simulace” 2024).

Vzhledem k tomu, Ze se jedna se o simulatory slouZici pro vycvik osadek bojovych
vozidel a samotny experiment je vyhradné orientovan na samotnou péchotu, byla pozor-
nost vice zamérena na jiny typ simuldtoru, nez na VS-I.

Dalsi z mozZnosti vyuZiti prostredk virtualni simulace jsou simulatory typu VS-II, které
jsou souborem rekonfigurovatelnych desktopovych simulatord, simulujici diky univerzal-
nim vstupnim a vystupnim zarizenim nékolik typ vozidel, leteckych prostfedkd a mnoha
dalSich entit. Tento simulator disponuje schopnosti propojeni s konstruktivni simulaci
OTB, umisténou ve vedlejsi budové, coZz umoznuje zaroven provadét vycvik nadrizeného
stupné a podrizenych jednotek, nebo urcitych variant mensich ukolovych uskupeni (Vrab
a Havelka 2019).

VS-Il se vyuziva zejména ke skupinovym cvicenim do stupné rota a spojuje riizné simu-
lované prostredky v jednom simulovaném prostredi, ve kterém se rozehravaji adekvatni
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taktické scénare. Velitelé jednotek a jejich podtizeni cvici soucasné, tak aby si osvoji-
li a zdokonalili zakladni, ale i pokrocilé taktické dovednosti. Tento vycvikovy systém je
rovnéz vybaven Sirokou Skalou nastroji pro pripravu, kontrolu a vyhodnoceni vycviku
(“Moduldrni takticky vycvikovy systém” 2010).

Poslednim zastupcem z fady rekonfigurovatelnych virtualnich simulatort je simulator
sesednuté péchoty. Ten je uréen pro potreby vycviku malych taktickych jednotek. Cilem
tohoto zatizeni je procvicovat jednotlivce, nebo malé skupiny v bojovych drilech ve vir-
tudlnim prostredi (Vrab a Havelka 2019). Pfi pohybu jednotlivych vojakd ve virtudlnim
prostfedi dochazi k rGznym simulovanym situacim, které jsou souéasti predem definova-
ného ramce bojové ¢innosti. Hodnoti se reakce jednotlivcll a skupin na jednotlivé inci-
denty, pficem?Z cvicici vyuZivaji vyhod dostupné radiové komunikace.

Prostredi tohoto simulatoru je zdanlivé podobné pocitacové hie odehravajici se v 3D
prostredi, ve skutec¢nosti se ale jedna o vymodelované objekty, které za vyuziti urcitych
algoritm( umélé inteligence upravuji své chovani na zakladé taktiky operatora. Simulator
Ize také poutit jak v rezZimu pro jednotlivce, tak v konfiguraci pro velitele tymu, za Gcelem
prohloubeni ziskanych dovednosti v oblasti taktického rozhodovani (“Tactical Simulators
for Czech Armed Forces and Slovak Military Academy” 2025).

Z pohledu vyuziti pfi vycviku ze strany UO, se jedna o pomérné jednoduchy a lehce
ovladatelny virtualni simulator, jehoZ Cinnost je vyobrazena na obrazku 2. Studenti si
muzZou v roli veliteld malych taktickych jednotek, nebo jednotlivcd, procvicit jiz ziskané
teoretické znalosti v oblasti vSevojskové taktiky a bojovych dril(i. Na druhou stranu, co se
tyCe grafického zpracovani, nepatfi v soucasné dobé tento simulator jiz mezi nejmoder-
néjsi, avSak své funkce vycvikového virtualniho prostfedku jednoznacné splnuje.

Obrazek €. 2: Pohled na simulator sesednuté péchoty za provozu
Zdroj: (“Modularni takticky vycvikovy systém” 2010)
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Po dikladném prozkoumani dostupnych typ virtualnich simulatord v ramci ACR za
ucelem vycviku mensich taktickych celkd, bylo na zakladé analytického dsudku rozhod-
nuto o vyuZiti simuldtoru sesednuté péchoty do planovaného experimentu, a to pouze
pro sekce zarazené do skupiny oznacené jako F (full support).

3.4 Takticky soubojovy simulator

Realisticnost a interoperabilita jsou pro efektivni vojensky vycvik klicové (“Live Trai-
ning” 2025). Takticky soubojovy simulator, kterym disponuje ACR, poskytuje veskeré
potrebné prostredky pro rychlou a presnou analyzu skute¢nych dovednosti v oblasti re-
alného taktického chovani vojakl, nebo vojenskych jednotek

TSS umoznuje véruhodnou simulaci boje a vytvari u studentd navyky nezbytné pro
efektivni eliminovani protivnika a zaroven ochrany vlastni Zivé sily. Slouzi zejména pro vy-
cvik jednotlivc(, nebo malych taktickych celkd, pricemz zcela urcité najde své uplatnéni
pfi zavéreéném hodnoceni komplexnich cviceni (“Ziva simulace” 2024).

Simulator je pomérné modularni a skalovatelny, coZz umoznuje pfizplsobit urcitou
konfiguraci pevné stanovenym pozadavk(m ze strany fidiciho cviceni a diky sadé softwa-
rovych nastrojd nabizi tento systém podrobnou analyzu namérenych dat. Disponuje tak
okamZitou zpétnou vazbou jak pro fidiciho, tak i pro cvicici studenty.

Pred zahdjenim cviceni, je kazdy ucastnik vyuzivajici tuto simulaci ve verzi pro pécho-
tu, ustrojen do specialni vesty, kterd je jedenim z nezbytnych prvka této Zivé simulace.
Vesta ma integrovanou reproduktorovou soustavu a mobilni radiostanici véetné antén-
niho prvku s mikrofonem. Kromé toho obsahuje vesta a postroj prilby specialni laserové
detektory slouZici k vyhodnoceni zadsahu nepritelem. Déle je ve vesté vestavén GPS pfiji-
mac, ktery odesila informace o poloze prostfednictvim radiové sité do vyhodnocovaciho
zarizeni ridiciho (Saab training systems 2022).

Komunikacéni systém TSS dokaZe zpracovat znacné mnozstvi informaci béhem krat-
kého Casového useku, pricemz disponuje urcitou spolehlivosti pfenosu dat a zarucuje
bezztratovy prenos v pribéhu celého cviceni (“Live Training” 2025). Jeho prenos je
vsak zavisly na dostupnosti radiového signalu a v pfipadé pouziti simuldtoru v ¢lenitém
terénu, nebo ve velké vzdalenosti od fidiciho cviceni, dochazi k prenosu dat s uréitym
zpoZdénim, coz se také béhem redlného cviceni nékdy projevuje.

Princip ¢innosti TSS je postaven na soustavé senzorl snimajici laserové signaly inici-
ované vystrelem cvi¢ené munice a nasledném vyhodnoceni presnosti a efektivity jed-
notlivych zasah(ll. Na zdkladé vyhodnoceni je pak cvicici vyfazen z boje, nebo v dlisledku
rozsahu zranéni docasné oznacen jako nebojeschopny (Deckerova 2019).
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Obrazek €. 3: Vyuziti taktického soubojového simuldtoru pti praktickém vycviku

Takticky soubojovy simulator, ktery pouZivaji jednotky ACR, Ize oznaéit za moderni
simulacni a vycvikovy prostiedek. Jeho pouZiti ve fazi zdokonalovaci a stmelovaci pfipra-
vy malych taktickych jednotek mda nejen experimentdlni vyuZiti, ale poskytuje znac¢né
mnozstvi namérenych dat v pribéhu kazdého provedeného cviceni. Lehce tak Ize nalézt
chyby (Spatné taktické reseni bojové situace), kterych se jednotlivy cvicici dopustili. To Ize
zejména uplatnit pfi vycviku v podobé bojovych dril, tak jak je zachyceno na obrazku 3.

Pro vycvik studentll je v soucasné dobé tento systém Zivé simulace hojné vyuzivan
a je kladné hodnocen jak ze strany fidicich praktickych zaméstnani, tak i ze strany samot-
nych student(. Jeho nesporna uloha pfi vycviku v taktické pripravé tkvi v tom, Ze posky-
tuje fidicimu dokonalou zpétnou vazbu o manévru a palbé monitorovanych jednotek,
tvorenych z fad studentl. Pokud jednotky, nebo jednotlivci nepostupovali dle stanove-
ného taktického konceptu, ma mozZnost fidici taktickou ¢innost zastavit a diky pofizené-
mu digitalnimu zaznamu provést relevantni rozbor s cvi¢icimi studenty.

Vzhledem k tomu, Ze tento typ TSS je jedinym oficidlné zavedenym prostfedkem Zivé
simulace v ramci ACR, nebylo jiné moznosti, neZ pravé tento simulator zafadit do plano-
vaného experimentu u skupin oznacenych jako F a H. Na druhou stranu je ale potfeba
zdliraznit, Ze je tento prostfedek Zivé simulace hojné rozsifen u znacného poctu jedno-
tek, které jsou soucasti NATO.
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4  VYSLEDKY VYZKUMU

Na zakladé provedeného experimentu jsme ziskali celkové bodové hodnoceni od 42
sekci, rozdélenych do 3 skupin podle zpUsobu vyuZiti simulace. Objektem zdjmu byli
studentl 1. ro€niku FVL a FVT v poctu 245 student(. Celkové bodové hodnoceni vsech
mérenych sekci na zdkladé pfifazenych bodud od jednotlivych instruktor( se zakladni ana-
lyzou je uvedeno v tabulce 1.

Cilem vyzkumu bylo zjistit, zda na hladiné vyznamnosti a = 0,05 dochazi ke zvysené
efektivité vycviku v taktické pripravé s vyuZitim modernich simulaénich technologii.

Body, které na zakladé jednotlivych taktickych ukon(l a dovednosti pfidélovali instruk-
tofi v prlibéhu zavérecného cviceni, jsme promitli do jednoduchého datového souboru
a podrobili ndslednému statistickému zkoumani. Nejdfive jsme se zaméfili na testovani
normality dat a nasledné vyuzili jednofaktorovou analyzu rozptylu dat, za ucelem zjisté-
ni, zda md vyuZiti simula¢nich prostfedk( prokazatelny vliv na dosazeni lepsich vysledk(i
pti vycviku (ziskani vétsiho poctu bodd).

Tabulka €. 1: Celkovy pocet dosazenych bodl po provedeném zavéreéném cviceni

méreni skupina N skupina H skupina F

1. 111,5 108 125,5

2. 122,5 137,5 119

3. 111,5 114,5 130,5

4. 101 146,5 104,5

5. 131,5 113 111

6. 134,5 109 112,5
109,5 102,5 117,5

8. 106,5 105,5 138,5

9. 103,5 107,5 155,5

10. 106 117,5 132

11. 100,5 110,5 125

12. 88 127 140,5

13. 154 119 118

14. 117,5 122 127

n 14 14 14
114,143 117,143 125,500

s 16,873 12,593 13,435

Analyza rozptylu, kterou jsme se rozhodli v naSem vyzkumu pouzit, md stejné jako
vétsina dalsich statistickych metod svoje predpoklady, bez jejichZ splnéni nelze na jeji
vysledky spoléhat.
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Predpoklady analyzy rozptylu jsou nasledujici (Hol¢ik 2015):

e nezavislost ziskanych hodnot je ¢asto prehlizeny parametr, nicméné vidy je treba
se zamyslet nad plvodem jednotlivych pozorovani, zda jsou ¢i nejsou vzajemné
nezavisla,

e normalitu dat jednotlivych vybér( je nutno korektné ovérit, bud pomoci pfislus-
ného testu, nebo alespon pomoci grafickych metod, které jsou v nasem pripadé
reprezentovany v podobé grafu 1 a 2,

e rozptyl jednotlivych vybérl se mezi sebou statisticky nelisi, coZ ovéfujeme testy,
stejné jako v pripadé ovéreni normality.

Pti spInéni téchto podminek, mizZeme porovnat priaméry jednotlivych vybérd. Po-
kud by tyto podminky splnény nebyly (hlavné normalita dat), potom bychom museli po-
uzit neparametrickou obdobu analyzy rozptylu, ktera se ve své jednofaktorové podobé
nazyva Kruskal — Wallis(iv test (Drapela 2023).

4.1 Testovani normality dat

Pro testovani normality dat byl vyuZit kvantil-kvantilovy graf (Q-Q plot), ktery umoz-
nuje graficky posoudit, zda data pochazeji z néjakého znamého rozloZzeni (napft. beta,
exponencialniho, Gumbelova, gamma, log-normalniho, normalniho, Rayleighova, Wei-
bulova, apod.). Pro nas je nejdlleZitéjsi pravé normalni rozloZeni (Drapela 2023).

Q-Q plot

Data quantiles (F-score)

-3 -2 -1 0 1 2 3

Mormal theoretical gquantiles (Z-score)

Graf €. 1: Q-Q plot pro dosazené body vsech sekci
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Vzhled grafu nasvédcuje tomu, Ze data kromé pocatku a konce pochazeji z normal-
niho rozloZeni, protoze jednotlivé body lezi v blizkosti primky.

Test o nulové Sikmosti (celkové body vsech sekci)
Formulujeme hypotézu a alternativu:
Hio,=0>A:a,#0

Testové kritérium

a3

JD{(a3)

6(n—2)
(n+1)(n+3)

e = 1,740,kde D (a3) = = 0,124 (1)

Kriticky obor: Wa: |u | 2 u, a,, kde u, a,, je kvantil rozdéleni N (0, 1),
Wo,os: 1,740 21,960 .... neplati.

Hypotézu o nulové Sikmosti na hladiné vyznamnosti a = 0,05 nezamitame, proto-
Ze p-hodnota testu dosahla hodnoty 0,082. Testové kritérium modifikovaného testu ma
hodnotu z,= 1,742, nepadne tedy do kritického oboru, p-hodnota je 0,082. Hypotézu
timto testem také na hladiné vyznamnosti a = 0,05 nezamitame.

Test o nulové Spicatosti (dosazené body vsech sekci)
Formulujeme hypotézu a alternativu:
Hia,=0>A:a,#0

Testové kritérium

2an(n—2)(n—3)

6
_ a4+m _ _
ud = —2£ = 0,280, kde D(a4) = Tt DO

~ JD(as) T = 0,402 (2

Kriticky obor: Wa: |u,| 2 u, a,, kde u,_a, je kvantil rozdéleni N (0, 1),
Wo,os: 0,280 > 1,960 .... neplati.

Tomuto testu odpovida p-hodnota 0,779. Hodnota testového kritéria modifikova-
ného testu je z,= 0,509, nepadne tedy do kritického oboru, p-hodnota je 0,611. Hypoté-
zu o nulové spicatosti na hladiné vyznamnosti a = 0,05 ani jednim testem nezamitame.

Kombinovany test koeficientu Sikmosti a $picatosti C — test normality (dosazené body
vsech sekci)
Formulujeme hypotézu a alternativu:
H: ndhodna veli¢ina X ma normalni rozdéleni = A: ndhodna velic¢ina X nema normaini
rozdéleni.
Testovaci kritérium
C=u*+u,2=3,106. (3)
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Kriticky obor: Wa: C2 X?, a (2), kde X*,_a (2) je kvantil Pearsonova X* rozdéleni,
Wo,os: 3,106 2 5,991 ... neplati.

Odpovidajici p-hodnota je 0,212. Hodnota testového kritéria modifikovaného testu

C’ = 3,292 nepadne do kritického oboru, p-hodnota je 0,193. Na hladiné vyznamnosti
nemuizZeme normalitu ani jednim testem zamitnout.

Tabulka €. 2: Statistické vysledky datového souboru pfi ovéreni normality dat

Oveéfeni normality hladina vyznamnosti o = 0,05
test o nulové Sikmosti
a3 D(as) u3 Uy | p-hodnota

0613 0,124 1.740 1.960 0,082 |— nulova sikomost se nezamita ‘

test o nulové $pidatosti
ay D(ay) uy U2 | p-hodnota
0.038 0.402 0.280 1.960 0.779 |— nulova $pi¢atost se nezamita ‘

kombinovany test o $ikmosti a Spicatosti- C-test

us uy c X 1.(2) | p-hodnota

1.740 0.280 3.106 5991 0.212  |— normalni rozdéleni se nezamita ‘

modifikovany test o nulove Sikmosti
b w2 5] a z3 g2 p-hodnota

3.494 1234 3.087 2927 1.742 1.960 0,082 |— nulova sikmost se nezamitd

modifikovany test o nulove Spicatost
B A Z4 g p-hodnota

1.644 19,581 0,509 1.960 0.611 |— nulova Spicatost se nezamitd ‘

kombinovany test o Sikmosti a Spicatostic modifikovany C-test
z 2 ¢ | #1u® |p-hodnota

1,742 0,509 3292 5,991 0,193 |— normalni rozdéleni se nezamita ‘

Zdroj: (Neubauer, Sedlacik, a K¥iz 2016), aplikace STAT1.xIsx

Vsechny hodnoty, které jsou zminéné v doprovodnych komentarich, byly zpracovany
programem STAT1 a jsou prehledné uvedeny v tabulce 2.

Na zakladé vysledk( predchozich test( je normalita dosazenych bodu vSech sekci pfi-
jatelna, proto jsme mohli prejit k provedeni ANOVA, za Ucelem zkoumani rozdild mezi
jednotlivymi skupinami.
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4.2 Provedeni analyzy rozptylu dat

Ziskané celkové body sekci, rozdélené do 3 skupin podle vyuziti prostfedki Zivé a vir-
tudlni simulace, byly promitnuty do krabicového grafu, ktery je zndzornén na grafu 2.
Zakladnim vychodiskem pfitom byly namérena data experimentu, které jsou uvedend
v tabulce 1.

Krabicovy graf

160 —
150 .
‘% 140
g 130
8 120
£ 110
—
T 100
50
80

Sekce M Sekce H Sekce F

Graf €. 2: Vizualni analyza skupin s vyuzitim krabicového grafu

Z vyse uvedeného krabicového grafu vyplyva, ze mezi jednotlivymi skupinami dochazi
k urcitym rozdiliim, proto bylo pfistoupeno k dalSimu zkoumani, zda byly tyto rozdily
statisticky vyznamné. K dalSimu zkoumani byl vyuZit doplnék analyzy dat v programu
MS Excel 2019, jehoZ vystupem jsou uspofddané zajmové hodnoty uvedené v tabulce 3.

Tabulka €.3: Vysledky jednofaktorové analyzy rozptylu dat

Faktor

Vybér Pocet Soucet Primér Rozptyl
skupina N (bez supportu) 14 1598 114,143 284,709
skupina H (¢ast. support) 14 1640 117,143 158,593
skupina F (plny support) 14 1757 125,500 180,500
ANOVA
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Zdroj variability SS Rozdil MS F Hodnota P F krit
Mezi vybéry 969,857 2 484,929 2,332 0,110 3,238
Vsechny vybéry 8109,429 39 207,934

Celkem 9079,286 41

Protoze hodnota p = 0,110, coz je vice nez hladina vyznamnosti a = 0,05, nezamitame
nulovou hypotézu a miZeme konstatovat, Ze vyuZiti simulacnich technologii pfi vycviku
nema prokazatelny vliv na ziskané celkové body pfi vycviku. Déle také z tabulky 3 vyplyva,
Ze nulova hypotéza o ,nulovém*” vlivu pfi vyuziti simulacnich technologii nebyla zamitnu-
ta, nebot testové kritérium F = 2,332 je mensi neZ kriticka hodnota F krit = 3,238. Z toho
plyne, Ze mezi skupinami N, H, F neexistuje statisticky vyznamny rozdil.

ZAVER

Pouziti modernich simulaénich technologii pfi vojenském vycviku je praktickou, ale
také omezenou alternativou k mnohdy nakladnému praktickému vycviku. Dobre navrze-
né simulatory, zejména zaloZené na virtualnim prostredi, mohou byt motivacni, interak-
tivni, ale také naucné a v urcitém pojeti i zabavné.

Na vySe uvedeném textu jsme se snaZzili statisticky prokazat, zda dochazi ke zvysené
efektivité pfi vycviku s vyuZitim vybranych prostredk( z rad virtudlni a Zivé simulace.
V nasem pripadé se nam zcela nepovedlo na zakladé analyzy ziskanych celkovych bodl
prokazat zvysenou efektivitu u skupin, které vyuzivaly vyhod modernich simulacnich
technologii, ale presto se domnivame, Ze vyuZiti téchto prvk( pfi praktickém vycviku
v taktické pripravé ma urcity rozvojovy a motivacni charakter, ktery jsme pocitové vni-
mali v pribéhu celého cviceni.

MozZna by stalo za zvaZeni navazat na zdklady nami zvoleného experimentu, zménit
jeho zakladni podminky, zvétsit zkoumany datovy vzorek, se snahou opétovné zamit-
nuti nulové hypotézy, kterd je postavené na tvrzeni, Ze nedochazi ke zvysené efektivité
pfi vyuZziti simulacnich prostfedk(. VSe je zavislé od dobre zvolenych podminek pro
Uspésné provedeni experimentu, ale také od celkovych moznosti lidského a technického
potencialu.

V nasem vyzkumu jsme byli limitovani celkovym poc¢tem ucastniku a jistym casovym
a prostorovym ramcem. Méli jsme k dispozici maximalné 42 sekci, v zastoupeni 245
student(. Lepsi by samoziejmé bylo analyzovat vetsSi mnozZstvi sekci a rozsifit tak datovy
soubor o vice hodnot. To je vSak z praktického hlediska velmi naro¢né a vyzadovalo by
to nutnost sbéru dat po dobu nékolika let, tak aby datovy soubor Cinil napt. vice nez 250
vzorkd( (t. j. zahrnoval by Ucast 1250 cvicicich).

Takovy experiment je vSak v soucasnych podminkach velice obtizné realizovatelny
a vyzkum by zahrnoval tcast znacného poctu cvicicich rozdélenych na testovani v pru-
béhu nékolika let. Jeho vysledek by ale mohly byt odliSny a mohl by statisticky prokazat
prvotni myslenku o zvysené efektivité vycviku s vyuzitim simulacnich technologii.
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Dale by bylo mozné pouzit dvoufaktorovou analyzu rozptylu dat a zkoumat tak napfr.
rozdily mezi jednotlivymi fakultami, nebo zkoumat, jak si pocinaji pfi vycviku v této kon-
cepci muZi a jak Zeny.

PrestozZe vycvik s vyuZitim simulacnich technologii hraje vyznamnou roli v pripravé
studentd UO, ma také i své nedostatky. Tim zasadnim je skutec¢nost, Ze simulacni pro-
stredky nikdy nebudou odpovidat presné nastavenym podminkam redlnych bojovych
operaci. Dalsi nevyhodou muzZe byt pfiliSna zavislost na téchto technologiich, pfi nichz
nedochazi k fyzickému vycCerpani, inavé a pocitu bolesti. Skute¢na situace v ozbrojeném
konfliktu pak mlze byt mnohem sloZitéjsi a v zaisadé mnohem nebezpecnéjsi nez napr.
v idedlnim virtualnim prostredi. Proto je dulezité kombinovat prvky riznych simulac¢nich
prostiedku a nasledné neopomijet realny vycvik (Yao and Huang 2021).

Simulace maji bezesporu své misto v pripravé a vycviku vojenskych student( i jedno-
tek. UmozZnuji jim procvicovat stalé operacni postupy a jsou schopny resit Zivot ohroZujici
situace bez redlného nebezpeci s minimalnimi naklady.

Celkové jsou simulacni technologie pouzivané ve vojenském vzdéldvacim procesu
u Univerzity obrany cennym nastrojem pro zlepSeni efektivity vycviku a pfipravenosti.
Poskytuji studentim potrebné dovednosti a zkusenosti k dosahovani Uspéchi ve slozi-
tém a dynamicky se ménicim prostredi. PfestozZe skutec¢ny vycvik v redlnych podminkach
nikdy nenahradi, jsou zcela urcité jeho vhodnou alternativou.

Text vznikl za podpory projektu LANDOPS — Vedeni pozemnich operaci u Fakulty vo-
jenského leadershipu Univerzity obrany (DZRO-FVL22-LANDOPS).

Autof¥i prohlasuji, Ze nejsou ve stietu zdjmi v souvislosti s publikovdnim tohoto ¢ldn-
ku a pri jeho pripravé akceptovali vsechny etické normy poZadované vydavatelem.

SEZNAM ZKRATEK

Zkratka Anglicky termin Cesky termin

3D Three Dimensions oznacuje trojrozmérny prostor, ktery
Ize popsat pomoci 3 rozméra

ACR Arméda Ceské republiky

ANOVA Analysis of variance analyza rozptylu dat

FVL Fakulta vojenského leadershipu

FVT Fakulta vojenskych technologii

GPS Global Positioning System satelitni naviga¢ni systém

NATO North Atlantic Treaty Organization | Severoatlantickd aliance

OoTB OneSAF Testbed Baseline prostredi konstruktivni simulace

SkSTT Skupina simulacnich a trenazérovych technologii

TLP Troop Leading Procedures vojensky planovaci proces

TSS takticky soubojovy simulator

UAV Unmanned Aerial Vehicle bezpilotni letecky prostfedek

uo Univerzita obrany
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VBS3 Virtual Battlespace 3 Virtualni bojovy simulator verze 3

VBS4 Virtual Battlespace 4 Virtualni bojovy simulator verze 4

VBS Blue IG Virtual Battlespace generator trojrozmérného obrazu Zemé
Inteligence Generator pouzivany u simuldtoru VBS4

VBS Geo Virtual Batlespace Geographic mad pro vkladani geografickych objekt( do VBS4

VBS Plan Virtual Battlespace Planing planovaci méd simuldtoru VBS4

VBS World Server centralni server pro simulator VBS4, ktery ma

k dispozici realné mapové podklady

VS-I rekonfigurovatelné virtualni simulatory

VS-II

vUj vojensky Ujezd
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Recenzovany c¢ldnek

Moznosti vyuziti pozemnich robotickych systému
jako prvku ochrany statickych vojenskych objektu

Possibilities of Using Ground Robotic Systems as an
Element of Protection of Static Military Objects

Jan Nohel?, Daniel Srb?, Jan Hrdinka?, Michal Hrn¢iar?

Univerzita obrany, Brno, Ceska republika

2Akademie ozbrojenych sil generala Milana Rastislava Stefanika, Liptovsky Mikulas, Slovenska republika

Abstrakt:

Abstract:

Clanek se zabyvd moznostmi ochrany vnéjéiho perimetru statickych vo-
jenskych objektll s vyuZitim pozemnich bezosadkovych systémd, které
mohou doplnit jiZ existujici ochranné prvky. Teoreticka vychodiska a do-
sazené zavéry byly experimentalné ovéreny v terénu pri ochrané mensi
zakladny, s vyuZitim UGS Taros Furbo a vypoctl Systému podpory taktic-
kych rozhodnuti. Systémem vypocitané trasy presunu ochrany zakladny
byly nasledné prakticky realizovany pési hlidkou i autonomnim UGS Ta-
ros Furbo, se zamérenim na prichodnost terénu a Cas jejich prekonani.
Hlavnim cilem ¢lanku je predstavit vojenské verejnosti soucasné moznos-
ti nasazeni UGS Taros Furbo pfi ochrané statickych vojenskych objektd,
jako jsou mista veleni nebo zakladny. Jejich vyuZitim se mohou znac¢né
sniZit poZadavky a naroky na nasazeni pésich hlidek k ochrané vnéjsiho
perimetru.

The article deals with the possibilities of protecting the outer perimeter
of static military facilities using ground-based unmanned systems
that can complement the already existing protective elements. The
conclusions reached and theoretical assumptions were experimentally
verified in the field during the protection of a small base, using UGS Taros
Furbo and Tactical Decision Support System calculations. The protection
routes calculated by the system were then practically implemented
by dismounted patrols and autonomous UGS Taros Furbo, focusing on
terrain traversability and time of overcoming. The main objective of
the paper is to present to the military public the current possibilities of
deploying UGS Taros Furbo in the protection of static military facilities
such as command posts or bases. Their use can significantly reduce the
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requirements for the deployment of dismounted patrols to protect the
outer perimeter.

Klicova slova: mista veleni; modelovani; ochrana vojsk; robotizace; UGV.

Keywords: Command Posts; Modeling; Force Protection; Robotics; UGV.

uvoD

V poslednich letech mizeme pozorovat vzristajici vyuZiti bezosadkovych systém( na
modernim bojisti. Bezosadkové vzdusné systémy (Unmanned Aerial System — UAS) jiz
v soucasnych vojenskych operacich maji pevné misto jako prizkumné senzory, nosice
zbranovych systémi a sebevrazedna munice (Zahradnicek et al. 2023, 110-122). Bez-
osadkové hladinové systémy (Unmanned Surface Vehicle — USV) zaznamenaly vyznamné
uspéchy v Cerném mofi v konfliktu na Ukrajiné. Aviak pozemni bezosadkové systémy
(Unmanned Ground System — UGS), skladajici se z pozemnich bezosadkovych vozidel
(Unmanned Ground Vehicle - UGV), fidici jednotky, radiostanice, senzorl a zdroje elek-
trické energie se stéle potykaji s fadou vyzev, které jejich efektivni uplatnéni na bojisti
znesnadnuje. Nejpodstatnéjsi z nich je omezena prlichodnost terénem ovlivnéna prede-
vsim porostem, sklonem a charakterem povrchu terénu, vlivy pocasi a ¢innosti nepfitele,
jejiz aktualni stav lze v fadé oblasti jen obtizné predvidat (Janco, Kompan 2023). Sklon
svahu, mikro reliéfni tvary, porost terénu, velké kameny nebo na zemi lezZici kmeny stro-
mU predstavuji prekazky pfi pohybu terénem, které nelze zcela predvidat. Jejich prosto-
rové umisténi nemusi byt rozpoznatelné ani pro operatora UGS, vyuZivajiciho palubni
senzory pro svou orientaci a fizeni vozidla, coz celkové znesnadnuje dynamické pouZiti
dalkové ovladanych UGS ve vojenskych operacich. V pripadé pouZiti mobilnich rusich
radiové komunikace nepfitelem je pouZiti UGS na bojisti témér vylouceno.

Pokud je ale operacni prostor alespor prozkoumany se zamérenim na prichodnost
anebo pfimo upraveny pro pohyb vozidel, tak Ize o nasazeni UGS uvaZovat pri zabezpe-
Ceni celé rady Cinnosti, pfi kterych neni jeho obsluha vystavena bezpecnostnim rizikim.
Jednou z nich je naptiklad ochrana vojenskych statickych objektl, jako jsou napfiklad
mista veleni (Uppal 2023), kde UGS mohou nahradit klasicka strazni stanovisté a mobilni
hlidky (Zac 2024). Na zakladé zkusSenosti z konfliktu na Ukrajiné ale musi byt mista veleni,
jako znaéné rozpoznatelny cil vyzarujici elektromagnetickou energii, flexibilni a mobilni,
stejné jako prostredky jejich ochrany (Demarest 2023). Ty se musi bud pohybovat v se-
stavé mista veleni, anebo musi byt pfipraveni flexibilné zah4jit stfezeni okolniho prostoru
napfriklad pfi zastdvce anebo pfi do¢asném zaujeti vyckavaciho postaveni (Elsight 2025)
(Nilsson, Ogren and Thunberg 2008).

StreZeni a celkové pohyb v neznamé terénu by pak mohlo usnadnit i vyuZiti autonom-
nich UGS, které nevyzaduiji trvalé fizeni vozidla operatorem. Implementace autonomnich
UGS do procesu ochrany vojenskych statickych objekt( ale vyzaduje vyuziti digitalnich
geografickych modell terénu a reliéfu spolu s udaji o aktualni poloze pro vypocet tzv.

180



Vojenské rozhledy ¢. 2/2025 Moznosti vyuZiti pozemnich robotickych systémi

,globalni navigace” pro presun z aktudlni do cilové pozice. Pohyb terénem po aktualné
prichodné trase mezi prekazkami pak zabezpecuje tzv. ,lokalni navigace”, ktera vyuzi-
va vystupy palubnich senzorli zpracované vypocetni jednotkou vozidla. Pokud se podafri
tyto moderni technologie, digitalni a polohové informace propojit s algoritmy pro vypo-
Cet trasy presunu, potom by jeden operator mohl tkolovat a kontrolovat Cinnost celé
skupiny UGS, streZici prostor v okoli chranéného objektu.

Zkusenosti s nasazenim UGS ve vojenskych operacich

Pravdépodobné nejvétsi zkuSenosti s pouzitim UGS ve vojenskych operacich ma ar-
mada Ruské federace, kterd jiz nasadila napfiklad UGS URAN-6 (Army technology 2016)
k Zenijni a pyrotechnické podpore jednotek byvalé republikdnské armady v Syrii, stejné
jako UGS URAN9 v pfimém boji proti povstalcim. Bojové nasazeni URAN-9 vsak ukaza-
lo taktické nedokonalosti, a predevsim technologické komunikaéni problémy UGS v pfi-
mém boji proti jednotkam nepfitele. O poznani efektivnéjsi pak bylo nasazeni ruského
UGS PLATFORMA-M a ARGO proti povstaleckym jednotkam pod krytim pésich jednotek
republikdnské armady a v soucinnosti s prostfedky délostrelecké podpory (Just 2021)
(Roblin 2021) (Army technology 2016) (Thomas 2020). Dalsi bojové nasazeni UGS pak
Ize ve svété sledovat napriklad v Izraeli, kde izraelské obranné sily vyuZivaji UGS RoBattle
a JAGUAR pro strezeni hranicni zdi a plotu s pasmem Gazy (Roblin 2021). UGS JAGUAR
pro autonomni planovani trasy stfezeni, detekci a identifikaci prekazek, stejné jako cild
uréenych k eliminaci vyuZziva umélou inteligenci (Uppal 2025).

V konfliktu na Ukrajiné se provadi testovani celé fady modernich technologi, véetné
pouziti UGS na obou stranach konfliktu. Odminovaci UGS URAN-6 byl na zakladé zkuse-
nosti ptfi odminovani Mauripolu a na Donbasu modernizovan v podobé zvysené pancéro-
vé ochrany a vylepseného komunikacniho systému s dosahem az 1 kilometr. V zavislosti
na charakteru operacniho prostoru Ize na vozidlo nainstalovat valec, frézovaci a tude-
rovou vlecku, doterovou radlici nebo mechanické chapadlo (Army recognition group
2023). DalSim na ruské strané testovanym UGS je Courier, s modularnimi konfiguracemi
uréenym pro boj, zdsobovani nebo elektronicky boj. MizZe byt vybaven rliznymi typy ku-
lomet(, granatomet(, raketometd nebo prostredkd EB (Army recognition group 2024).
V oblasti Donbasu bylo testovano pouziti také ¢tyf ruskych UGS MARKER, které mohou
byt vyzbrojeny protitankovymi stfelami, tézkymi kulomety, granatomety, odpalovacimi
moduly bezpilotnich letound (UAV) a rusi¢kami. Pro planovani své ¢innosti a ovladani
MARKER pravdépodobné vyuZivd umélou inteligenci a byl vyuZivan k ostraze bezpec-
nostniho perimetru kosmodromu Vosto¢nyj v Rusku (Newsweek 2023) (European secu-
rity and defence 2023).

Na strané ukrajinské armady lze vidét snahu nahradit nedostatek péchoty UGS riz-
nych typl a zaméreni. Do boje v pfimém kontaktu s nepfitelem byly nasazeny napfiklad
pancéfovany UGS LYUT, SHABLYA M2 na robotické platformé Ironclad a MOROZ (Uni-
ted24 media 2024). Vsechna tfi UGS disponuji kolovym podvozkem a jsou vyzbrojena
zbraniovou stanici v podobé kandnu nebo kulometu. Déale bylo zaznamenano nasazeni
podvozkovych platforem D-11 a Termit, které Ize rychle upravit jak pro transportni verze,
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tak i bojové verze se zbranovou stanici. Pasova VOLYA-E urcend pro transport materia-
lu a prip. ranénych uveze az 160 kilogram(. UGS SIRKO-S1, PD-15 FOXY a RATEL-S jsou
vyuzivany pro prepravu vybusnin nebo ptfimo prepravu a ukladani pozemnich min. UGS
ARK-1 pak predstavuje kamikadze robota, ktery mizZe provadét utoky proti vybaveni
a opevnéni nepfitele. VSechna vyse uvedena UGS vyuzivana ukrajinskou armadou, jsou
ovladana dalkovym ovladadem s vyuZitim radiové komunikace na vzdalenost 700 metr(
az dva kilometry, s hmotnosti 30-1950 kg (United24 media 2024).

Vojenskd policie ACR k podobnym tGéeltim jiZ vyuZiva Systém ochrany a monitorovani
(SOM 6 NG), jehoz soucasti je i poloautonomni UGS, které pro hlidkovani mimo jiné
vyuziva LIDAR (Light Detection and Ranging — LIDAR), optoelektronické kamery, hybridni
pohon a fénickou komunikaci. Pfi naruseni stfezeného prostoru na misto nejprve vyjizdi
UGS, které poskytne data o incidentu. Na jejich zakladé pak vojenska policie zvoli odpo-
vidajici zpUsob zasahu, coz zefektiviiuje nasazeni vojaka (Mlynkova 2022).

Nasazeni samostatného autonomniho UGS ve vojenskych operacich je tedy mozné,
ale zatim pouze pro specifické ¢innosti. Jednou z nich mize byt naptiklad stfezeni vnéj-
Siho prostoru ochrany rozmisténi mist veleni vojenskych utvarl a svazk( nebo dlouho-
dobé zakladny. Ve vSech téchto pripadech se zpravidla bude jednat o tylové prostory se-
stavy vlastnich jednotek, které nejsou ohroZeny pfimym bojovym stfetem s nepfitelem.
Vyskyt mensich sil a prostfedkll nepfritele, stejné jako jeho vysadkovych jednotek nebo
diverznich skupin, je ale ve zminovanych tylovych prostorech mozny. Jak v pripadé UGS
JAGUAR, tak i v pfipadé SOM 6 NG se ale jedna o dlouhodobé stfezené objekty, jejichz
trasy streZeni jsou upravené a opakované kontrolované, které celi hrozbam predevsim
v jejich bezprostredni blizkosti.

1  CiLE A POUZITE METODY

Pri tvorbé clanku byly vyuzity predevsim informace z otevienych zdroju jako zaklad
pro resersi informacnich zdrojl k problematice ochrany zakladny, pouZiti UGS ve vojen-
skych operacich a popisu jednotlivych vyvojovych typl UGS TAROS (Takticky Roboticky
Systém). VyuZiti informaci z otevienych zdroju je také jednim z omezeni zpracovani ¢lan-
ku, kdy vérohodnost informaci nelze vidy jednoznacné urcit. Vysledky reserse pak byly
metodou polostrukturovanych fizenych rozhovort konzultovany s odborniky z vojenské
praxe a Univerzity obrany se zku$enostmi se sluzbou u bojovych jednotek ACR a v zahra-
ni¢nich operacich, za Gcelem zvyseni relevance dosazenych vysledk(. MozZnosti pouZiti
UGS ve vojenskych operacich pak byly hodnoceny s vyuzitim SWOT analyzy. Z vysledkl
reserse, rozhovorli a SWOT analyzy pak byly dedukovany zplsoby a moZnosti zabez-
peceni ochrany mist veleni a zakladen s vyuzitim UGS. DalSim omezenim je uvaZované
vyuziti pouze UGS Taros pro ochranu mist veleni, ktery je na Univerzité obrany dlouho-
dobé vyuzivan k védeckym ucellim. V modernich armadach svéta stejné jako v rlznych
pramyslovych spole¢nostech a vyzkumnych institucich existuje rada UGS na pasovych,
kolovych, noZnich podvozcich, s variabilnim senzorickym vybavenim. UGS Taros je ale
produktem ceského Vojenského opravarenského podniku (VOP) v Novém Ji¢iné, testova-
ny 102. prizkumnym praporem a Vojenskou policii ACR. Pokud se bude do vyzbroje ACR
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implementovat viceucelova platforma UGS, tak to s velkou pravdépodobnosti bude UGS
Taros. Pro automatizaci vypoctu tras manévru a ,,globalni“ navigaci vozidel v terénu bylo
vyuzito matematického modelovani. Konkrétné se jednalo o vyuZiti Systému podpory
taktickych rozhodnuti (TDSS - Tactical decision support systém), vyvinutého na Univerzi-
té obrany. Vystupem matematickych algoritm( TDSS byl exportovany vypis postupnych
souradnic trasy do cile manévru, ktery byl nasledné importovan do vypocetni jednot-
ky UGS Taros Furbo. Ovéreni funkénosti variant stfeZzeni mista veleni v terénu pak bylo
provedeno v pribéhu experimentu v pfirozeném prostiedi, na zakladé scénare taktické
situace, v jehoz pribéhu byla komparovana ¢asova narocnost prekonani trasy strezeni
pési hlidkou a UGV.

Cilem tohoto clanku je predstavit vojenské verejnosti soucasné moznosti vyuziti po-
zemnich bezosadkovych systému pfi ochrané statickych vojenskych objektd, jako jsou
mista veleni nebo zakladny, se zamé¥enim na vyuZiti UGS Taros a TDSS. Clanek vojensko-
prakticky popisuje problematiku autonomie c¢innosti UGS, jeji vyhody, omezeni a zpUso-
by vyuZiti pfi ochrané zajmovych objektd.

p) POZEMNi BEZOSADKOVY SYSTEM

UGS je dle terminologie NATO samohybné pozemni vozidlo, které pracuje bez za-
sahu ¢lovéka ve/na vozidle autonomné anebo s dalkovym fizenim (Ufad pro obranou
standardizaci, kalorizaci a statni ovérovani jakosti, odbor obranné standardizace 2023).
MuUze disponovat zabudovanymi senzory (Waters 2021) (Khol 2023). Hlavni vyhodou
UGS je schopnost plnit Gkoly v podminkach, které jsou pro c¢lovéka nepfiznivé anebo
pfimo Zivot ohroZujici. V autonomnim i dalkové fizeném reZimu maji rozhoduijici roli
informace ziskané ze senzor(, na jejichZ zakladé se operator nebo autonomni palubni
vypocetni jednotka rozhoduje, kterym smérem se bude vozidlo pohybovat. Vystupy op-
toelektronickych kamer omezuji rozhled operatora svym prostorovym zabérem, ktery
nemusi pokryt napfiklad vsechny mikroreliéfni tvary nejblizsiho terénu. Skenovani okoli
vozidla prostfednictvim LIDAR zase vypocetni jednotku omezuje svou neschopnosti po-
kryt prostor za prekazkami v pfimé linii zabéru. Identifikované prekazky pohybu vozidla
musi byt ale predem zaneseny do rozhodovaciho procesu planovani ,globalni“ i ,lokal-
ni“ trasy manévru UGS, stejné jako pfipadny vliv destovych a snéhovych srazek. Lze tak
vyrazné usnadnit finalni pohyb vozidla v terénu a zkratit ¢as celkového presunu do cile.

2.1 SWOT analyza

SWOT analyza (Grasseova, Dubec a Rehak 2012) je univerzalné pouzivany nastroj pro
analyzu konkrétniho problému, organizace, situace nebo projektu. U zkoumaného pro-
jektu porovnava vnéjsi hrozby a prileZitosti s vnitfnimi silnymi a slabymi strankami. Prile-
Zitosti predstavuji moznosti zlepsi pro dany jev. Silné stranky je nutné udrZet a posilovat.
Naopak hrozby a slabé stranky je nutné eliminovat. Pro stanoveni strategie moZnosti
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vyuziti pozemnich robotickych systému ve vojenskych operacich byla SWOT analyza pro-
vedena s vyuZitim , brainstormingu” v autorském kolektivu.

S (Strenghts) — Silné stranky a prednosti pfi pouziti UGS v soucasnych vojenskych
operacich jsou predevsim moznosti jejich nasazeni v Zivot ohroZujicich situacich s mini-
malizaci rizika pro velitele-operatora. Jedna se napfiklad o odstrariovani minovych, zaso-
bovani vojakl na prednim okraji bojové ¢innosti, retranslaci radiového signalu, stfezeni
zajmovych objektl, prlzkum prostord kontaminovanych zbranémi hromadného niceni
anebo dalkoveé fizenou zbranovou stanici pfi Utoku na opevnéné postaveni nepfitele.

W (Weakness) — Slabé stranky a nedostatky UGS predstavuji predevsim omezena pru-
chodnost terénem, ruseni a omezeny dosah radiového signalu komunikacnich prostred-
k(i, omezena prostorova orientace velitell-operator( pfi vyuZiti pouze palubnich senzort
UGS pfi fizeni jeho C¢innosti a z toho plynouci omezené moznosti provedeni odpovidajici
dynamické reakce napftiklad pfi napadeni nepfritelem.

O (Opportunities) — V budoucnosti se vzristajici autonomii ovladani UGS Ize predpo-
kladat i ndhradu Zivé sily pti zabezpeceni nékterych podplirnych cinnosti jako je napti-
klad zasobovani munici, odsun ranénych nebo pokladani min UGS. Implementace pokro-
Cilych senzorickych a vypocetnich technologii do ovladani UGS umozni i jeho skupinové
vyuziti, které svym rozsahem muze pouziti Zivé sily i pfekonat. A v pripadé dosazeni
vysoké pravdépodobnosti identifikace nepratelského cile senzory vozidla pak Ize uvazo-
vat i 0 autonomnim bojovém pouZziti zbranové stanice UGS.

T (Threats) — Hrozby a nezadouci ohroZeni pro ¢innost UGS zahrnuji ruseni komunikac-
niho signalu terénem, stavbami a ¢innosti nepfitele anebo jeho Uplné prevzeti kontroly
nad vozidlem. Znacné rizikovy je také jakykoli pfimy kontakt s nepfitelem, ktery mize
vyustit ve zniCeni, zapadnuti nebo prevraceni vozidla, zplsobené rychlymi Unikovymi
manévry vozidla v neznamém terénu.

Na zakladé provedené SWOT analyzy byly vytvoreny strategie moznosti pouZiti UGS
ve vojenskych operacich, uvedenych v tabulce 1. S jejich vyuZitim pak Ize vhodné podpo-
fit silné stranky a prileZitosti, a naopak minimalizovat slabé stranky a hrozby pouZiti UGS.
Z vytvorenych strategii vyplyva, Ze klicovou roli pro okamZzité pouZiti UGS ve vojenskych
operacich bude mit provedeni prizkumu operacniho prostoru, se zaméreni na prichod-
nost terénu. V dlouhodobém casovém horizontu pak pro plsobeni v Zivot ohroZujicich
podminkach, v neprehledném terénu a za rizika napadeni neptitelem bude mit imple-
mentace modernich senzorickych, vypocetnich a smérovych komunikacnich technologii
do autonomniho systému ovladani UGS. Takto vybavena UGS pak mohou plsobit i ve
skupiné a zadané ukoly plnit efektivnéji nez lidska obsluha.
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Tabulka €. 1: Strategie moznosti pouZiti UGS

Vnitini prostredi

Silné stranky Slabé stranky
Pti implementaci modernich senzorickych Priizkumem prostoru manévru se zamérenim
a vypocetnich technologii do autonomniho na prichodnost, implementaci modernich
systému ovladani UGS Ize skupinu téchto senzorickych, vypocetnich a smérovych
vozidel vyuZit pro plnéni tkold v Zivot komunikac¢nich technologii do autonomniho
ohrozujicich situacich s minimalizaci rizika systému ovladani UGS lze potlacit vliv
B pro velitele-operatora s vétsim efektem nez omezené prichodnosti terénem, ruseni
;% pfi realizaci stejné ¢innosti Zivou silou. a omezeného dosahu radiovych komunikacnich
2 prostfedkd a podpofit prostorovou orientaci
= velitelG-operator( v okolnim terénu.
MozZnosti nasazeni UGS v Zivot ohroZujicich Omezena priichodnost UGS terénem, ruseni
situacich s minimalizaci rizika pro velitele- a omezeny dosah radiovych komunikacnich
operatora nijak nesnizuje rizika spojena prostfedkll, omezena prostorova orientace
5 s rusenim komunikac¢niho signdlu vozidla velitelG-operator( ruseni komunikaéniho signalu
>§ a jeho mozného zniceni pfi neoéekavaném mohou byt potlaceny priizkumem prostoru
§ kontaktu s nepfitelem v neznamém terénu. manévru se zaméfenim na prachodnost,
;?, z implementaci modernich senzorickych,
;qc—)‘ § vypocetnich a komunikaénich technologii do
> T autonomniho systému ovladani vozidla.

2.2 UGS Taros

UGS Taros byl vyvijeny statni firmou VOP v kooperaci s Centrem pro pokrocilou outdo-
orovou robotikou, ktery VOP zakladala. Soucasti centra je také VUT (Vysoké uceni tech-
nické) Brno, CVUT (Ceské vysoké uéeni technické) Praha, Univerzita obrany (konkrétné
plk. gét. doc. Ing. Jan Mazal, Ph.D.) a VSB-TU (Vysokd gkola bariska — technicka univerzita)
Ostrava. Poprvé byl verejnosti predstaven v roce 2013 na 10. vojenském veletrhu IDET
(Grohmann 2013). Pohon Cerpa z elektrické baterie, kterd ma moznost hybridniho napa-
jeni, kdy si pripadné palivo veze UGV s sebou. Od pocatku vyvoje jiz bylo predstaveno
nékolik vyvojovych verzi, od nejstarsiho Taros TCX G2, pres Taros Furbo, Taros V2, Taros
V3 aZ po Taros V4. Varianta Taros V3 neboli UGV-pz byla zavedena do ACR. Pocateénim
cilem projektu bylo vyvinout UGS schopné plnit Ukoly v oblasti logistiky, pridzkumu i boje
(Grohmann 2013).

Jako druhy technologicky demonstrator byl v roce 2013 predstaven UGS Taros Furbo
6x6, zobrazeny na obrazku 1. Platforma dosahuje velikosti 2,74 m x 1,77 m x 2,04 m,
hmotnosti 1050 kg, s vykonem motorl 6 x 4,8 kW. Taros Furbo 6x6, méla disponovat
schopnostmi prepravy zranénych z bojisté, prepravy materidlu a plnéni prizkumnych
ukoll. DuleZitou soucasti je také moznost zapojeni dalkové ovladané zbrarové stanice
Taros Combat, kterd predstavuje v podstaté upravenou zbran CZ 805 BREN. Pfislusen-
stvi k platformé obsahuje také LIDAR senzor a elektricky vysuvnou véz, kterda maze byt
osazena rliznymi druhy senzor( a robotl (Grohmann 2013). UGS Taros Furbo, jez ma
Univerzita obrany v dlouhodobé zapujéce od VOP pro védecko-vyzkumné ucely, byl vyu-
Zit pri verifikacnich experimentech v terénu, popsanych v kapitole 4.2. V dalsich verzich
vozidla byl napfiklad zvysen vykon motoru a celkovy dojezd vozidla. Vozidlo je modular-
ni, s variabilnim vybavenim komunikacnich prostredkd, prostfedk( elektronického boje
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a senzorll. Platforma umoZrniuje autonomni pohyb terénem bud' s vyuZitim soufadnic
a palubnich senzord nebo funkce ,nasleduj”, detekci a vyhnuti se prekazkam a urceni
polohy danych objekt (Grohmann 2020). Prvni nasazeni spolu s jednotkami ACR pro-
béhlo v poloviné roku 2015, kde mél robot projit nékolika scénafi, jez mély otestovat
schopnosti a moZnosti vyuZitelnosti této platformy (Voska 2014) (Lazriovsky, Matous
a Jan Grohmann 2014) (Army technology 2015). Prvni UGS Taros zavedené do armady
byla verze 3, znama také jako UGV Pz, kterd byla v roce 2020 prevzata pfislusniky 102.
prizkumného praporu k provadéni experimentalnich testl v oblasti ISTAR (Intelligen-
ce, Surveillance, Target Acquisition and Reconnaissance) a pozemnimu prizkumu (Gro-
hmann 2020). Taros V4 6x6 ma v rozich korby 4x LIDAR, coZz mu umoZnuje autonomni
pohyb terénem (Urban Samkova et al. 2023). Stejné tak Taros Furbo 6x6, zapUjéeny pro
védecké Ucely Univerzité obrany, v souc¢asné dobé disponuje 2x LIDAR na véZi a v predni
¢asti vozidla, které mu také umozniuji autonomni pohyb.

Obrazek €. 1: UGV Taros Frubo pfi stfezeni zakladny
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OCHRANA STATICKYCH VOJENSKYCH OBJEKTU

Jednim ze statickych nebo docasné statickych vojenskych objektd mohou byt mista
veleni, kde je realizovan tzv. Systém veleni a fizeni. Jeho Ukolem v priibéhu vojenské ope-
race je pomoc veliteli k maximalni efektivité pfi plnéni operacniho nebo bojového ukolu
s vyuzitim podfizenych sil a prostfedkd. Sklada se z organid a mist veleni, proces( a pro-
stfedkd veleni a Fizeni. Rizeni umoZiiuje za pomoci §tabu koordinovat, fidit a organizovat
podfizené sily. Veleni pak predstavuje proces, pomoci kterého je prenasena vile a zamér
velitele na podtizené (Cerny, Jifi a Vitézslav Stodtilka 2008, 44-51). Mista veleni se déli
podle mobility na stacionarni a mobilni nebo podle doby zfizeni na stala a docasna. Mezi
stala fadime HMV a zaloZni mista veleni (ZMV), pricemz mezi docasna se radi takticka
mista veleni (TMV) a vzdusna mista veleni (VMV). Kazdé misto veleni musi splfovat né-
kolik charakteristik. Mezi tyto charakteristiky fadime moZznost obrany a ochrany, rychlé
opusténi, maskovani, nepretrzité veleni, kvalitni spojeni a umisténi na takovém misté,
aby mély prvky HMV k dispozici dost mozZnosti k pfipadnému manévrovani a pohybu
(Cerny, Jifi 2019, 25-29). Hlavni misto veleni (HMV) neni v celé armadé strukturovano
stejnym zpUsobem. Zachovava si ale stejné zaklady, principy i nékteré prvky. Kazdy datvar
nebo svazek vojenskych jednotek si HMV uzpUlsobuje pro své potieby a dovednosti.

Armada se v ramci své dnes ji? zastaralé koncepce (Ministerstvo obrany Ceské republi-
ky 2002) zamérovala prevazné na 3 stupné HMV, kterymi jsou divizni, brigddni a praporni
stupné. Napriklad praporni HMV je ve Vojenskych rozhledech (Vojensky profesional) de-
finovano nésledovné: ,Hlavni misto veleni praporniho tkolového uskupeni (HMV PrUU)
je mistem, z néhoz se uskutecnuje veleni podfizenym pfi pripravé a v pribéhu vedeni
boje, pfi koordinaci ¢innosti bojujicich jednotek a planovani boje” (Sorbana, Vondrak
2024, 162-171). Cinnost HMV PrUU Fidi nacelnik $tabu, jeho umisténi uréuje nadfizeny
velitel v takové vzdalenosti od okraje vedeni bojové ¢innosti, aby byl pro HMV PrUU za-
bezpecen ochranny prvek v podobé skryti a zaroven umoznovalo efektivni vyuZiti schop-
nosti veleni a fizeni. V armadach NATO se objevuje stédle vzrlstajici snaha o vytvoreni
HMV pomoci mobilnich prvk(. Casto se jedna o podobu vybudovéni jednotlivych soucas-
ti HMV uvnitf obrnénych vozidel, jako je napriklad nové zavedeny KOVS (Kolové obrnéné
vozidlo spojovaci) TITUS, ktera se nasledné komunikacné propoji na misté vybudovani
HMV (Sorbana a Vondrak 2024, 162-171).

Konkrétni struktura, sloZeni, technické a materidlni vybaveni, schopnosti a taktika
ochrany a obrany mist veleni ale nejsou verejné informace. Pro potrebu orientace Cte-
nard v této problematice je v ¢lanku vyuZita neutajovana publikace Ochrana zdkladny
— Zku$enosti z operaci z roku 2008 (Sprava doktrin ReVD 2008). S vyuzZitim této publika-
ce byly do ¢lanku zapracovany postupy a procedury, které jsou vyuZitelné i pfi ochrané
hlavniho mista veleni.
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Prvky ochrany statickych vojenskych objektu

Na zabezpedeni ochrany zékladny se souhrnné podili nékolik prvkd, které umoznu-
ji provadét rutinni ¢innost uvnitf, vstup na zakladnu a plnit Ukoly vné perimetru. Prv-
nim z nich je tzv. Centrum fizeni zakladny (Base Defence Operations Cell — BDOC), které
udrzuje neustaly prehled a kontrolu nad situaci v prostoru zdkladny a umoznuje veliteli
BDOC vcas prijimat dileZita rozhodnuti pro r(izné situace a varianty ochrany zakladny.
Dalsim prvkem je tzv. Bezpecnostni perimetr, ktery predstavuje co nejvétsi prostor pred
oplocenim zakladny. S jeho ochranou jsou spojena opatreni, ktera se déli dle prostoru
realizace na vné, v misté a uvnitf ochranného oploceni a také ve vzdusném prostoru nad
nim. Mezi nejdlleZitéjsi opatreni napfi¢ timto rozdélenim jsou rozmisténi strazi a hlidek,
pfip. Sily rychlé reakce (Quick Reaction Force — QRF), vysilani jednotek vné zakladnu/
HMV atd. Dostatecny odstup je zdkladni a neméné duleZitym prvkem ochrany, snizujici
rizika a Ucinek Utoku nepfitele. Spociva v umisténi co nejvétsi vzdalenosti mezi zéklad-
nou/HMV a moznym plsobenim nepfitele. S tim se poji dalsi prvek ochrany zakladny
a to prekazky. Ty mohou byt pfirodni nebo umélé. Slouzi k usnadnéni kontrol, ohrani-
ceni, vytvareni psychologického tlaku a zabranéni snadné prichodnosti a prljezdnosti.
Velmi dlleZitym prvkem zakladny je pak stanovisté vstupni kontroly (Entering Control
Point — ECP), které se ¢leni do ¢ty specifickych funkénich zén. Jedna se o zénu priblizeni,
kontrolni zénu, zonu reakce a bezpecnostni zénu. Na zakladé rekognoskace terénu a ana-
lyzy pozadavkl na bezpecnost je pak vybudovan prvek bojovych postaveni a pozorova-
telen, v poZzadovaném umisténi a vySce. Prvek systém identifikace a sledovani naruse-
ni primarné zjistuje pfitomnost protivnika vné i uvnité zakladny, pfiéemz tyto systémy
nemohou fungovat samostatné, ale predevsim jako doplnék ochrany vojsk. Poslednim
prvkem ochrany zakladny jsou bezpecnostni sily, které spolu s fyzickymi bezpecnostnimi
opatrenimi predstavuji prvni linii ochrany. Prikladem takovych jednotek jsou jednotky
vnitini strazni sluzby a QRF (Sprava doktrin ReVD 2008).

Na zakladé zkuSenosti autor(l s ochranou letecké zakladny koali¢nich sil Bagram
v Afghanistanu Ize vyzdvihnout vyznam bezpecénostnich sil a prostfedkl patrolujicich
a monitorujicich situaci ve vnéjsim prostoru v okoli zakladny. Pro jakykoli vyznamny ob-
jekt, ktery je po delsi dobu staticky, je nutné aktivné organizovat a vysilat bezpecnostni
sily a prostfedky do jeho okoli, ve kterém Ize ocekavat bezpecnostni riziko anebo primé
ohrozeni. V opacném pfipadé se bezpecnostni hrozby mohou ¢asem nekontrolované
priblizit az k samotnému Bezpecnostnimu perimetru. Rozloha vnéjsiho prostoru ochra-
ny a zpUsob jeho pokryti bude zaviset predevsim na charakteru a velikosti chranéného
mista veleni nebo zakladny, ¢lenitosti terénu a strukture pozemnich komunikaci. K jeho
kontrole Ize jako doplnék k pésim a motorizovanym patrolam, monitorovacim systémuim
a UAS vyuzit i autonomni UGS.
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4  SYSTEM STREZENIi MIiST VELENIi UGS

V zavislosti na velikosti zakladny nebo stupni mista veleni, charakteru jeho mobility
a terénnich podminkach lze vytvaret systém jeho strezeni. V pfipadé strategického letis-
té, jako byla napfriklad letecka zakladny Bagram v Afghanistanu, kde autoti plsobili, mize
byt nutné systematicky monitorovat situaci a hrozby do vzdalenosti aZz 20 kilometr(, od
jejiho bezpeénostniho perimetru. Pro ochranu a v¢asné varovani mobilniho hlavniho
mista veleni napriklad praporniho Ukolového uskupeni pfi do¢asné zastavce by, dle na-
zoru oslovenych expertl a v zavislosti na aktualnim charakteru hrozeb, mohlo byt dosta-
Cujici vyslani 4 UGS do vzdalenosti nékolika set metrd ve smérech pfijezdu, planovaného
dal$iho pohybu a do stran. U¢elem téchto straznich UGS by bylo predev$im vysunuti sen-
zorickych schopnosti vizualni, zvukové, radarové a infracervené detekce. Pro planovani
,globalni“ trasy presunu téchto UGS by pak bylo mozné vyuzit napfiklad TDSS. Po jejich
rychlém staZeni by hlavni misto veleni mohlo pokracovat v pfesunu po planované trase.

4.1 Navrhy odbornikt z praxe

Problematika vyuZiti UGS Taros Furbo pro stfeZeni vojenskych statickych objekt( byla
konzultovana s dvanacti prislusniky Armady CR v ddstojnickém a podd(istojnickém sboru
, ktefi pasobili u bojovych jednotek déle nez pét let a maji zkusenost s bezosadkovymi
vézemi Pandur Il a s drony Raven, Reaper, Scan Eagle a Predator. Vétsinové méli dotazo-
vani také zkusenosti s plisobenim v zahranic¢nich operacich, kde se i podileli na ochrané
zakladny. Nejprve byli seznameni se schopnostmi, vyhodami a omezenimi soucasnych
UGS pfi pouziti ve vojenskych operacich, se zamérenim na UGS Taros Furbo. Nasledné
jim byly popsany prvky ochrany vojenskych statickych objektdi a moznostmi vyuZiti ma-
tematického modelovani pfi organizaci jejich ochrany s vyuZitim autonomnich UGS. Do-
tazovanym bylo poloZeno deset otazek uvedenych nize ve formé polostrukturovaného
rozhovoru, ve kterém se odpovédi na tyto otazky odvijeli od zkusenosti a individualnich
nazorl kazdého z nich.

1. Charakterizujte Vasi zkusenost s prvky ochrany hlavniho mista veleni/zakladny, se

kterymi jste se setkal v operacich ACR.

2. Charakterizujte VaSe zkusenosti s UGS, at uZ v ramci operace nebo pfi vycviku.

3. Vzhledem k Vasim zkuSenostem, jaky je Vas nazor na pouZziti UGS pti ochrané sta-

tickych vojenskych objekt?

4. Jakym zpUsobem by se UGS daly vyuZit v rdmci ochrany statickych vojenskych

objektd?

5. Jakym zplsobem by méli pInit tkoly UGS v oblasti ochrany bezpecnostniho perime-

tru, systému identifikace a sledovani naruseni a patrolovani ve vnéjsim perimetru?

6. Jaké by, dle Vasich zkusenosti, mély byt priority pfi zavadéni UGS do systému ochra-

ny statickych vojenskych objektl?
. Popiste Vase nazory na mozné zplsoby pouZiti zbranové stanice na UGS?
8. Jakym zplsobem ovlivni zavedeni UGS bezpecnost statickych vojenskych objektl?

~
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9. Jakym zplsobem byste navrhoval realizaci planovani a fizeni ¢innosti streZicich
UGS?

10. V jaké podobé byste chtél ziskavat prehled o aktualni ¢innosti UGS a vystupy sen-

zorl jednotlivych UGS?

Prvky ochrany hlavniho mista veleni, se kterymi se dotazovani setkali, byly tvoreny
ostnatym dratem jako ochranou perimetru, zabezpeceni vstupu do chranéného prostoru
a straznimi hlidkami, které se pohybovali uvnitf i vné ostnatého dratu. Ochranu mista
veleni organizovalo a fidilo velitelstvi daného utvaru ¢i svazku. Pro feseni neocekava-
nych bezpecnostnich incidentl se vycleriovala bud' jednotka rychlé reakce anebo jedna
z bojovych cet. Dotazovani se predevsim pfi cviceni vétsich svazk( jednotek setkavali
s prazkumnymi UAS 53. pluku prizkumu a elektronického boje. Na zakladé téchto zku-
Senosti by predevsim UAS vyuZili pro prizkum cest, zajmovych prostord, identifikaci cil(,
provadéni autonomnich patrol a navadéni palby. VyuZiti UGS by si pak dokazali predsta-
vit predevsim pro zasobovani jednotek a ostrahu zdjmovych objekt( v podobé predsu-
nutych mobilnich pozorovacich a palebnych postaveni. NejdlleZitéjsSim tématem vyuZiti
UGS by pro né bylo efektivita, dlivéra v jejich spolehlivost a ovladatelnost, stejné jako Fi-
dici a kontrolni role ¢lovéka, pramenici praktickou nezkusenosti dotazovanych s pouzitim
UGS. Vétsina dotazovanych povazuje UGS za dalsi mozZnost posileni Urovné zabezpeceni
mist veleni, v soucdinnosti s ostrahou perimetru, patrolami do vnéjsiho prostoru obra-
ny a pouzitim UAS. Jeho hlavni pfinos vidi ve schopnosti systematicky pozorovat okoli,
identifikovat pohyb sil a prostfedkl a rozeznat zmény v terénu v okoli tras strezeni. Dalsi
vyhodou poufZiti autonomniho UGS by méla byt schopnost navrhovat feseni situaci, kte-
ra ale budou podléhat schvaleni ¢lovékem/operatorem, jako napfiklad varianty objizd-
nych tras prekazek a pouziti zbrafiovych systému proti identifikovanym cild. Upozornili
také na riziko pfriliSného spolehnuti se na autonomni nastroje robotickych systému pri
ochrané zakladny a nutnost se neustale procvi¢ovat v celém spektrum zpUsobl jejiho
zabezpeceni.

4.2 Systém podpory taktickych rozhodnuti

V pribéhu planovaciho procesu vstupuji charakteristiky povrchu a reliéfu terénu,
predpovédi pocasi a vystupld hodnoceni Cinnosti nepfitele do tvorby trasy manévru
napfiklad v podobé geografickych digitalnich modelli Uzemi a reliéfu (Alcaras, Falchi
and Parente 2020) (Florinsky 2025) (Galin et al. 2019, 553-577) (Nohel 2019, 553-565).
V procesu tvorby trasy manévru autonomnich robotickych systém( se jedna se o tzv.
,globalni“ navigaci, tedy trasu z pocateéniho do cilového bodu na bojisti. Cim presnéjsi
a aktualnéjsi vstupni data jsou, tim efektivnéjsi z hlediska prichodnosti a ¢asu presunu
planovana trasa UGS je. Neméné komplikovana je pak i tzv. ,lokdlni“ navigace UGS pti-
mo mezi prekazkami v terénu, jako mohou byt napfiklad sesunutd zemina a kameny,
popadané stromy, podemleta plda, kratery po vybusich munice, zbofené budovy nebo
znicena technika. Detekci polohy téchto obtizné predvidatelnych prekazek alesporn ¢éas-
teéné zajistuje LIDAR (Zalevsky et al. 2021). S jeho vyuZitim a v kombinaci s algoritmy pro
hledani nejkratsi cesty se UGS po bojisti miZe pohybovat poloautonomné, s moznymi
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nebo nutnymi fidicimi zasahy operatora prostrednictvim radiového spojeni, anebo zcela
autonomné.

Pro vypocet tras stiezeni zakladny/mista veleni byl vyuZit Systém kontroly manévru
(Maneuver Control System CZ - MCS CZ) jako jeden z modell TDSS. MCS CZ vyuziva
rastrovou reprezentaci taktickych a geografickych dat. Prostfednictvim mapové algebry
a matematickych algoritma spojité vyhodnocuje vrstvy vlivu povrchu terénu (Cost Sur-
face 1 - CS)), editovatelnych a na zakladé analyzy situace vyhodnocenych nepriichod-
nych (NO GO) a omezené priichodnych (SLOW GO) prostord (CS_, ), vyskopisu (Ver-
tical Factor 2 — VF,) terénu, pocasi (Horizontal Factor 3 — HF,), rozmisténi a GCinného
dostfelu nepfitele (HF,) a podplrného vlivu rozmisténi a t¢inného dostfelu vlastni sil
(HF,). Vysledkem vypoctd MCS CZ je kombinovany povrch vlivu (nékladd) prichodnosti
(Combined Cost Srface — CCS), jehoz vypocet je matematicky vyjadren ve vzorci (1). Na
zakladé vypocitaného CCS pak modifikovany Floyd-Warshal(v algoritmus pro hledani
nejkratsi cesty vypocita trasu nejkratSiho priichodného a bezpecného presunu (Nohel
etal. 2023, 3-18).

CCS=(CS,.CS, ,)/(VF,HF,min(1,HF, HF,)) (1)

Pro vypocet trasy okruhi stfeZeni zékladny/mista veleni byl vyuzit model Distribuce
zasob. V tomto modelu se definuje pozice zakladny jako zdsobovaciho mista a trasové
body streZeni jako pozice zidkaznik(. Nejprve byla do TDSS zanesena ,,NO GO zdna za-
kladny, aby byl jeji vnitfni prostor vynat z vypoctl tras stfeZzeni. Na okraji této zény za-
kladny bylo umisténo ,,zasobovaci misto”, které slouZilo jako vychozi bod strezeni. Poté
byly do TDSS pfidani ,,zakaznici“ jako trasové body a pomoci funkce , distribuce” byly
vypocitany trasy stfeZzeni. Do vypoctu tras byly zadany prdmérné rychlosti UGS Taros na
jednotlivych druzich povrchu, zmérené experimentalné v minulosti. Program vybira tra-
su presunu UGV s cilem dosahnout co nejrychlejsiho presunu mezi body, pficemz se na-
sledné mohou provést dalsi upravy, napfiklad ubranim, pridanim bod, modifikaci rych-
losti manévrovych prvkl nebo upravenim jejich pocétu (Stodola 2018). Do vypoctu byla
zahrnuta primérna rychlost 5 km/h™ pro pési osoby 10 km/h* pro UGV Taros. Vypocitané
trasy Ize vyuzit k ¢asové a prostorové optimalizaci presunu pozemnich sil a prostredkd,
véetné prostorové koordinovanych tras jejich nasazeni ve skupiné. V samotném vypoctu
neni zahrnut rozhodovaci proces operatora a vypocetni procesy vypocetni jednotky UGS,
ale pouze samotné projeti predem stanovené trasy. Jednotlivé trasové body byly zadany
tak, aby trasa stfeZeni pokryla v co nejvétsi mite prostor vnéjsi obrany zakladny.

Samostatnou kapitolou autonomni ¢innosti UGS na bojisti je detekce pfitomnosti ne-
pritele (Schachter 2018, 330) v jeho blizkosti a nasledné okamzita, prostorové efektivni
a dynamicka reakce na mozné napadeni, kterd je v soucasné dobé znaéné omezena.
Identifikace polohy sil a prostfedkll nepfitele mlze byt vypocetni jednotce UGS predana
operatorem, datovym prenosem v radiové komunikacni siti anebo muzZe byt detekova-
na optoelektronickymi a radarovymi senzory vozidla. Vypocet prichodné tnikové trasy
z ohroZeného prostoru ale muize informacnimu systému UGS trvat az nékolik desitek
sekund. A i tak findlni podoba trasy nemusi zohledriovat aktualni pohyb a vedeni pal-
by nepfritelem. Navic vypocet , lokalni” trasy manévru je provadén pouze na vzdalenost
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detekce LIDAR vozidla, kterd dosahuje nékolika desitek aZ sto metrd. To mGze zplsobo-
vat vjeti do celkové neprlichodnych prostor(, nasledné navraceni zpét na plvodni trasu
a prepocet jejiho pokracovani smérem ke ,globalnimu” cili. Na bojisti se samozfejmé
mUze vyskytovat i neprlichodny povrch terénu nerozpoznatelny ani pro LIDAR (Rybansky,
Rada and Dohnal 2021, 106), napfiklad v podobé baZin a mocald. Spolu s pripadnou de-
tekci vysoké travy naopak jako prekazky toto znacné limituje rychlost dynamické reakce
UGS na pritomnost nepfitele a ohrozeni naptiklad palbou jeho zbrariovych systému (Pe-
tty, Fernandez, Fischell and De Jesus-Diaz 2022). Vypocetni jednotka UGS pohybujiciho
se po bojisti autonomné pak ke vSem detekovanym prekazkam vypocitava objizdné tra-
sy smérem ke ,globalnimu” cili manévru. Vysledkem toho mize byt poskozeni, zni¢eni
nebo zapadnuti vozidla anebo zdlouhavé vyhledavani prichodné trasy do cile manévru.

4.3 Vypocet tras stieZeni a jejich prakticka realizace v terénu

Z davodu Clenitosti okolniho terénu, vyskytu lesnich porost(, prekazek a moznosti
prichodnosti UGS Taros Furbo byly trasové body operatorem umistény predevsim na
polni a lesni cesty a silnici. Nasledné byly identifikovany okruhy stfeZeni, jejichzZ trasa byla
vypocitana v modelu Distribuce zasob. Jeji prostorovy pribéh byl nasledné, v podobé
posloupné mnoZiny soufadnic, zadan do vypocetni jednotky UGS Taros Furbo a prakticky
realizovan v terénu. Cilem tohoto méreni byla komparace mezi ¢asovymi vypocty TDSS
s Casy prljezdu jednotlivych tras UGS a nasledné i pési hlidkou. Ta méla podobu demon-
strativni patroly pésiho vojaka, ktery v pribéhu patroly provadél nepravidelné zastavky
k pozorovani a naslouchani okoli, s rychlosti pfesunu v terénu 4-5 km/h*. Primérna re-
alna rychlost presunu UGV Taros Furbo pti autonomni navigaci se pohybovala okolo 3-4
km/h. Povétrnostni podminky v pribéhu méreni Ize charakterizovat jako skoro jasno az
polojasno, denni teplota se pohybovala od 19 do 23°C. Val severovychodni vitr o sile 2
az 6 m/s. Trasy stfezeni €.1-3 jsou zndzornény na obrazku 2. Byly vedeny pfevainé pres
suchy povrch cest a travnatého porostu. V blizkém okoli severovychodni ¢asti trasy €. 3 se
nachazely betonové zatarasy, které komplikovaly autonomni navigaci UGS.

Y . 3 . & 2 \/ gy \ .

Obrazek €. 2: Trasy stiezeni

Vysledky terénnich méreni jsou uvedeny v tabulce 2. Pohyb po trasdch UGS Taros
Furbo byl pomalejsi nez pési presun. To je zplUsobeno predevsim ,lokalni” autonomni
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Vv

navigaci vozidla vyuZivajici LIDAR. Pfi pésim presunu vojak sledoval okolni terén, oriento-
val se a rychle vybiral prichodnou trasu na zakladé vlastniho Usudku. UGS skenuje terén
prostfednictvim LIDAR. Orientuje se v ném pouze v jeho omezeném dosahu a vyhle-
dava prljezdny sklon terénu mezi prekazkami. Rychlejsich ¢asli pfesunu lze dosahnout
dikladnou uUpravou povrchu stfezenych okruhl. Pfi porovnani vysledkl z terénniho

Vv,

méreni a vypoctl TDSS v tabulce 2 pési hlidky dosahovaly témér totoZzného ¢asu na kratsi
vzdalenosti. Kratsi ¢asy pésiho presunu byly zaznamenany az pfi vétsich vzdalenostech,
coz bylo zplGsobeno predevsim terénem vhodnym pro pési presun. V pfipadé UGS Taros
Furbo byly u vSech tfi mérenych tras zaznamenany nasobné delsi ¢asy jejich prekonani,

ru

zplsobené komplikovanym vyhledavanim , lokalni“ trasy.

Tabulka ¢&. 2: Casy realizace tras stiezeni

Trasy Trasové body Pési hlidka — casy prekonani | UGV Taros — casy prekonani
délka TDSS terén TDSS terén

Trasa 1 33U XQ 42351 66369, 33U XQ 42360 4min36s 4min50s 2min18s 6min25s

- 66379, 33U XQ 42343 66399, 33U

386 m XQ 42333 66419, 33U XQ 42315

66411, 33U XQ 42262 66339, 33U
XQ 42319 66 306, 33U XQ 42397
66321, 33U XQ 42358 66341, 33U XQ
42378 66360, 33U XQ 42374 66390

Trasa 2 33U XQ 42351 66369, 33U XQ 42374 13min00s 13min39s 6min30s 20 min 00 s
- 66389, 33U XQ 42386 66474, 33U XQ
1090 m 42309 66484, 33U XQ 42262 66338,

33U XQ 42319 66306, 33U XQ 42335
66313, 33U XQ 42344 66324, 33U XQ
42357 66340, 33U XQ 42373 66340,
33U XQ 42382 66327, 33U XQ 42396
66258, 33U XQ 42579 66361, 33U XQ
42560 66353, 33U XQ 42562 66328,
33U XQ 42543 66304, 33U XQ 42516
66288, 33U XQ 42485 66273, 33U XQ
42463 66259, 33U XQ 42432 66249

Trasa 3 33U XQ 42351 66369, 33U XQ 42374 22min02s 14 min09s 11min0ls 25min 58 s
- 66389, 33U XQ 42424 66743, 33U XQ
1840 m 42763 66433, 33U XQ 42570 66359,

33U XQ 42563 66324, 33U XQ 42534
66306, 33U XQ 42507 66287, 33U XQ
42469 66266, 33U XQ 42435 66248,
33U XQ 42397 66259, 33U XQ 42352
66267, 33U XQ 42262 66338, 33U

XQ 42320 66416, 33U XQ 42331
66411, 33U XQ 42339 66401, 33U XQ
42345 66394, 33U XQ 42379 66352

Pri zabezpeceni ochrany vojenskych statickych objektd bude mit vidy dlleZitou roli
lidsky faktor, z dlivodu schopnosti intuitivné vyhodnotit variabilni bezpecnosti situace
a prijeti rozhodnuti k jejich reseni. Avsak Unava, psychickd a fyzicka odolnost mohou

znamenat podstatné omezujici faktory, které se na streZici UGS nevztahuji. Vyjma dobi-
jeni a nutné udrzby nepotrebuji prestavky. Variabilnim pouzitim senzord, s automatickou
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detekci pohybu nebo identifikaci zmén terénu za neustale operacni pfipravenosti UGS
schopnosti lidi pfi ostraze objektl dokazi vhodné doplnit, i kdyZ s fadou omezeni.

V komeréni sfére lIze v oblasti ostrahy objekt( nalézt riizna technologicka reseni. Na-
priklad spolec¢nost SMP Robotics nebo ENOVA Robotics vyvinula nékolik autonomnich
robotd pro hlidkovani perimetru rozsahlych zajmovych objektl (SMP Robotics 2025)
(Enova Robortics 2025). Ti dokazi pracovat ve skupiné. S vyuzitim umélé inteligence resit
rzna nepredvidatelna vniknuti do chranéného prostoru a nebo zménu trasy strezeni
v prostoru s vyskytem prekazek. VyuZivaji kolovy podvozek a jsou uréeny predevsim pro
stfezeni upravenych pridmyslovych aredld. Jejich vyuZiti v terénu mimo pozemni komu-
nikace je tedy diskutabilni

Vyznam prlchodnosti terénem a schopnosti UGS planovat ,globalni“ a ,lokalni“ trasu
presunu nar(sta v pfipadé jejich vyuZiti pro stfezeni mobilnich mist veleni, kterd budou
Casto ménit své postaveni. V téchto pripadech zaujeti docasnych postaveni bude obtizné
provadét diakladny prizkum vnéjsiho perimetru se zamérenim na prichodnost a upra-
vovat jej pro pohyb vozidel. MoZnosti ochrany se tedy budou odvijet od aktualné zau-
jaté pozice, terénnich podminek v okolnim prostoru a schopnosti TDSS vypoditat trasy
stfezeni UGS. Palubni senzory pak vozidlu zajisti navigaci vozidla pfimo v terénu. Témito
schopnostmi vybavena skupina UGS Taros Furbo by pak mohla rozsitit Systém ochrany
a monitorovani (Pivorika 2024) (Vojensky technicky ustav 2024) Vojenské policie, ktery
je vyuzivan pro ostrahu dilezitych objekt(. V pripadé ochrany vojenskych statickych ob-
jektd jako mGzZou byt napriklad vojenské zakladny anebo docasné statickych objektt jako
jsou napriklad mobilni mista veleni by SOM 6 NG mél zahrnovat i UAS tak, jak to navrho-
vali osloveni odbornici. UAS vybavené optoelektronickymi a infratervenymi senzory by
systém ochrany doplnily o tzv. pohled ze vzduchu s velkou flexibilitou operac¢niho pliso-
beni. Kombinace vystup( senzorll ze zemé na statické trojnoZzce a mobilnich UGS, spolec-
né s UAS, dokaze poskytnout BDOC pohled na podezielou aktivitu z rlznych perspektiv.
Pozemni statické senzory bezpecénostni perimetr monitoruji dlouhodobé po celém jeho
obvodu. UAS a UGS se pak do prostoru vyskytu pfip. narusitele mohou pfriblizit a umoz-
ni celou situaci zobrazit s vyuzitim palubnich senzor( z blizsi vzdalenosti. Kombinované
pouziti UAS a UGS minimalizuje mozZnosti skryti narusitele napfiklad za porostem, zdmi
anebo pod stfechou. Tato vice smérova flexibilita pozorovani vnéjsiho prostoru ochrany
poskytne BDOC podminky pro orientaci v prostoru vyskytu narusitele, na zakladé které
pak pfijme rozhodnuti k odpovidajicimu nasazeni sil a prostfedki k jeho eliminaci.

ZAVER

Zabezpeceni ochrany vojenskych statickych objektl je mozné podpofit i vyuzitim UGS,
pracujicich v autonomnim nebo poloautonomnim rezimu. Trasy stfezeni v jejich okoli Ize
vytvaret s vyuzitim mapy, leteckych snimkd a provedenim prizkumu prostoru s cilem
pokryt co nejvétsi ¢ast prostoru vnéjsi ochrany. Klicem k okamzitému pouZziti UGS pro
stfeZeni je provedeni prizkumu vnéjsiho perimetru chranéného objektu se zamérenim
na prichodnost prostoru. Pro pouZiti UGS v neprehledném terénu za rizika napadeni ne-
pfitelem bude nutna implementace modernich senzorickych, vypocetnich a smérovych
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komunikacnich technologii do autonomniho systému ovladani UGS. Planovani tras lze
realizovat s vyuzitim TDSS, v kombinaci se senzorickym vybavenim UGS. V pfipadé kom-
binovaného poufZiti skupiny UGS a UAS pak zna¢nou vyhodu pfinasi mobilni bezdratova
sit (Mobile Adhoc Network — MANET), kterd umozriuje vzajemnou retranslaci radiového
signalu kazdym robotickycm prostfedkem aZ k mistu veleni. Timto zpUsobem lze pro-
dlouzit dosah radiové komunikace UGS. Nejvétsim problémem ale, z hlediska rychlosti
a dynamiky presunu, je autonomie navigace UGS pfimo v terénu. Dllvodem je nepred-
vidatelny vyskyt prekazek a porostd, ktery se jevi jako prekazka. Z toho divodu je nutné
trasy streZeni nejprve prozkoumat pési hlidkou, se zamérenim na prichodnost, viditel-
nost a moznosti naslouchani do okolniho prostoru obrany zakladny/mista veleni. Na za-
kladé identifikace pfitomnosti sil a prostfedkd nepfitele senzory UGS pak bude mozné
realizovat reakci vlastnich sil v dostate¢ném predstihu. MUzZe se napftiklad jednat o vy-
slani QRF, navedeni délostrelecké palby, plsobeni vzdusnych sil anebo okamzité zméné
pozice mobilniho mista veleni.

Problémy s autonomni navigaci v terénu dokresluji i v ¢lanku popsané experimenty,
které byly zaméreny na ochranu statické zakladny/mista veleni. Trasa stfezeni byla vy-
pocitana TDSS pres trasové body. A prestoze byla celkové prlichodna, tak kalkulovany
Cas jejiho prekonani UGS Taros Furbo byl nasobné vyssi. Hlavnim problémem byl vyskyt
prekazek nebo LIDARem detekovanych prekazek, napfiklad v podobé vyssi travy, které
nutily UGS neustale vyhledavat prijezdné koridory mezi nimi. Reenim pro klasifikaci
prichodnosti prekazek do budoucna by mohlo byt naptiklad kombinované vyuZiti senzo-
r( LIDAR s optickymi pristroji, které by vypocetni jednotce UGS poskytly obrazové vstupy
k realnému vyhodnoceni priichodnosti prekazek. | pres toto mozné budouci zdokonaleni
je vSak nutné stéle poditat s velmi omezenou dynamickou reakci UGS na pfipadny blizky
kontakt nebo napadeni nepfitelem. Vynucenou zménu trasy manévru po identifikaci
nepritele totiz musi stale do systému zadat operator, coZ vyZaduje neustalé sledovani
obrazovych vystupl UGS. Vyuziti vétsiho po¢tu autonomnich UGS ale umoziuje pokryti
vétsiho prostoru stfeZeni za kontroly pouze jednim operatorem, ktery by pfipadné reseni
situace naruseni vnéjsiho perimetru nepfitelem predal jednotce QRF.

Text vznikl za podpory projektu instituciondlni podpory LANDOPS — Vedeni pozemnich
operaci u Fakulty vojenského leadershipu Univerzity obrany (DZRO-FVL22-LANDOPS).

Autofi prohlasuji, Ze nejsou ve stietu zdjmii v souvislosti s publikovdnim tohoto ¢ldn-
ku a pfi jeho pFipravé akceptovali vsechny etické normy poZadované vydavatelem.

SEZNAM ZKRATEK

ACR Armada Ceské republiky
BDOC Base Defence Operations Cell
Cs Cost Surface

Ccs Combined Cost Srface
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Cvut Ceské vysoké ugeni technické

ECP Entering Control Point

HF Horizontal Factor

HMV PrUuU Hlavni misto veleni praporniho tkolového uskupeni
ISTAR Intelligence, Surveillance, Target Acquisition and Reconnaissance
LIDAR Light Detection and Ranging

MANET Mobile Adhoc Network

MCS Cz Maneuver Control System CZ

NATO North Atlantic Treaty Organization

QRF Quick Reaction Force

TAROS Takticky Roboticky Systém

TDSS Tactical decision support systém

™V taktickd mista veleni

UAS Unmanned Aerial System

uGgv Unmanned Ground Vehicle

UGS Unmanned Ground System

usv Unmanned Surface Vehicle

VF Vertical Factor

VMV vzdusnd mista veleni

VOP Vojensky Opravarensky Podnik

VSB-TU Vysoka Skola bariskd — technickd univerzita
vuT Vysoké uceni technické

MV zélozni mista veleni
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The article analyzes loitering munition as a distinct category separate from
traditional UAVs and examines its role in recent armed conflicts. Drawing
on qualitative and quantitative analysis, it finds that these systems have
become a persistent feature of modern warfare, which is also reflected
in the rapid expansion of acquisition efforts within NATO countries after
years of stagnation. Building on these findings, the article introduces four
functional criteria defining loitering munition and provides a targeted
DOTMLPFI mapping that outlines the key requirements and indicative
metrics needed to achieve full operational capability. The study shows
that progress across all DOTMLPFI domains is essential for effective and
sustainable integration, particularly in smaller armed forces.

Clanek analyzuje vyckavaci munici jako samostatnou kategorii odlignou
od tradi¢nich UAV a zkouma jeji roli v nedavnych ozbrojenych konflik-
tech. Na zakladé kvalitativni a kvantitativni analyzy dochazi k zavéru, ze
se tyto systémy staly trvalou soucasti soudobych konfliktl, coz se odrazi
i v rychlé expanzi akvizi¢nich snah v ramci statd NATO po letech stagna-
ce. S vyuzitim téchto poznatkl c¢lanek predstavuje Ctyri funkeni kritéria
vymezujici vy¢kavaci munici a nabizi cilené mapovani DOTMLPFI, které
shrnuje poZadavky a orientacni metriky potfebné k dosaZeni plné ope-
racni schopnosti. Studie ukazuje, Ze pokrok ve vsech oblastech DOTML-
PFI je nezbytny pro Ucinnou a udrZitelnou integraci, zejména u mensich
ozbrojenych sil.

Armed Conflicts; Autonomous Systems; Drones; Loitering Munition; UAS.
ozbrojené konflikty; autonomni systémy; drony; vyckavaci munice; bez-

pilotni vzdusné systémy.
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INTRODUCTION

Loitering munition (LM) represents a relatively new and rapidly evolving category of
military technology that has emerged prominently in modern conflicts. These systems
combine the characteristics of unmanned aerial systems (UAS) and precision-guided mu-
nitions, offering a unique capability to loiter over a target area before engaging. Their
increasing use on contemporary battlefields highlights their growing relevance in both
conventional and asymmetric warfare.

The primary aim of this paper is to analyze the role of LMs in current armed conflicts
as a new military capability. The authors focus particularly on their potential implemen-
tation within smaller military (like Czech Armed forces are), which often face limitations
in resources and personnel. By examining the doctrinal, organizational, and technical
aspects of LMs, this study seeks to provide practical recommendations for their effective
integration into the force structure of such militaries.

1 METHODOLOGY

Using quantitative and qualitative analysis and synthesis, the article aims to discuss
the following three research questions:

1.  Whatis the role of LMs in current armed conflicts?

2. What is the attitude of certain members of NATO regarding LMs?

3. How to implement LMs into armed forces currently lacking it?

To achieve those goals, authors analyze up-to-date literature available on the topic
and observe contemporary armed conflicts, focusing exclusively on the impact LM has
in those struggles. For the purposes of the third question, the article derives four func-
tional criteria that characterize loitering munition based on the identified operational
patterns. These criteria form the foundation for a targeted DOTMLPFI mapping, which
structures the capability’s requirements and enables the development of an indicative
metrics framework for assessing its implementation level.

2 CHARACTERISTIC

While almost every article or publication agrees that Israeli IAl Harpy was the first LM
used (Gilli and Gilli 2016) the assessment of some current assets could be divisive and
ambiguous. For instance, some authors called Russian long-range air asset Shahed-136/
Geran 2 LM, others not because of limited or missing autonomy (Galba 2023). Some pu-
blications also merge LMs into a broader UAS category, which makes it difficult to assess
their performance in the given conflict. As an illustration, there is a claim that 75 % of Ar-
menian military hardware was destroyed by drones (Hecht 2022). Although Azerbaijani
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forces used LM extensively, without further data it’s impossible to gain a full picture on
the effectiveness of LM versus conventional UAS.

Definition

There are many definitions describing LM, for example, within NATO, LM was origi-
nally defined as follows: “A munition able to remain in position over a target area fol-
lowing an aborted target and to be reassigned a target whilst in flight” (De Zitter 2024,
9). A new definition is currently being discussed within NATO, which more accurately
describes LM: “An Aerial LM is a munition following an operator influenced flight path
(which can include to remain over a certain position) and is capable of non/beyond line
of-sight target verification and precision attack, has the ability to abandon an attack,
can be re-assigned and is destroyed by functioning of its payload,” (ibid.) Accordingly, it
reflects a more precise conceptualization of LM. Additionally, the authors consider the
following definitions to broaden their understanding of the topic:

® “LM is expendable uncrewed aircraft that can integrate sensor-based analysis to

hover over, detect, and crash into targets” (Bode and Watts 2023).
® “LMis a type of unmanned aerial vehicle designed to engage beyond-line-of-sight
ground targets with an explosive warhead” (Gettinger and Michel 2017).

3 LOITERING MUNITION IN CURRENT ARMED CONFLICTS

Living in an unstable world, we are witnessing a significant number of armed conflicts
that reveal glimpses of new technological and tactical implications for how current and
future wars may be waged. While the nature of war remains constant, its character can
change (Spisak 2023). Through the lens of this analysis, the authors conclude that one
constant persists: the use of LMs.

3.1 Nagorno-Karabakh (2020)

While LMs were likely first used in combat between Azerbaijan and Armenia as ear-
ly as in 2016 (Bode and Watts 2023), it was during their 2020 war that they achieved
significant success on the battlefield, dramatically helping Azerbaijan achieve its oper-
ational goals. The conflict is particularly significant from a technological perspective, as
it marked the first time LMs were deployed on a large scale against conventional armed
forces (Nasereddine 2021).

As previously stated, it is difficult to distinguish between UAS and LMs in this con-
flict. Still, it can be said that Azerbaijan entered the conflict with at least 200 pieces of
LMs, primarily of Israeli origin (such as the Harop and SkyStriker). The primary target for
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those (semi-)autonomous systems were located at the frontlines — artillery units, logis-
tic centers, and reinforcements. LMs proved effective against conventional Armenian
Ground-Based air defence systems, such as the S-300, which were unable to intercept
them (Jones 2022). This created a paradox: advanced air defense systems were routinely
destroyed by significantly cheaper aerial assets. Following the conflict, several Azerbai-
jani officials publicly expressed satisfaction with the performance of LMs, particularly
highlighting the role of the Harop system (Bode and Watts 2023).

Amirkhanyan says that Armenia’s failure should not be attributed solely to technolog-
ical limitations, but also to flawed doctrine and a lack of mobility (Amirkhanyan 2022).
On the other hand, Orsini describes LMs as an “emerging centerpiece” on the modern
battlefield, stating that despite Armenia’s shortcomings, no current military employs suf-
ficient countermeasures to stop them. According to him, lethality in today’s paradigm
comes predominantly in unmanned and aerial-to-surface form (Galba 2023). Although
technological superiority plays a key role on the battlefield, and loitering munitions cur-
rently appear to have the potential to transform the nature of warfare, the authors also
agree with the assumption that technology alone does not win conflicts, and that the
development of defensive capabilities can always be expected. It is the quality of person-
nel and the effective operational use of available assets that enable the full realization of
their technological potential. The same applies to LMs.

3.2 Ukraine (2022 - present)

The three-year-long Russian invasion of Ukraine has proven to be a large scale,
high-intensity conflict, marked by a constant technological race and a strong drive for
innovation on both sides. LMs have been deployed in the theatre since the very begin-
ning of the conflict, with both Russian and Ukrainian Armed Forces using domestically
manufactured systems (such as Ukraine’s ST-35 and Russia’s KUB-BLA) as well as im-
ported types (such as Poland’s WARMATE and Turkey’s Kargu - Orisini 2022; Galba and
Prochazka 2023; Frackiewicz 2025). The capability, sophistication, and impact of these
weapons vary depending on the type of LMs and the quality of countermeasures in the
area of deployment.

The use of UAS is extensive, with estimates suggesting that 25 to 50 UAS operate with-
in every 10 square kilometers of battlefield in Ukraine (Petras et al. 2024). The deploy-
ment of LMs in conflict represents a significant milestone in both the development and
operational application of this category of weapon systems. According to Petras, the rise
of UAS, including LM, constitutes a direct response to the limited capability of conven-
tional towed and rocket artillery (ibid.) to strike strategically or operationally significant
targets with the required precision. Throughout the war, the Russian Armed Forces have
employed various types of LMs, including systems such as the ZALA Kub (KUB-BLA) and
ZALA Lancet. With a 12 kg payload and 40 minutes of endurance, the Lancet represents
a typical “medium” type of LM designed to destroy vehicles and other military hard-
ware (Galba 2023). it is effective mainly as a counter-battery asset against conventional
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artillery. An analysis of strike activity throughout the Ukraine conflict shows a clear in-
crease in the employment of LM compared to conventional PGM (see Figure 1 below).

It is commonly stated that the majority of deployed LMs operate under the human-
in-the-loop model - that is, a human operator must visually confirm the target before
a strike. However, it has been claimed that at least some LMs in the Ukraine conflict
were deployed to attack pre-programmed targets (King 2023). Bode and Watts (2023)
express concern that there is a clear trend in the war toward increasing autonomy,
aimed at accelerating decision making process.

Particular attention should be paid to the Iranian-origin LM Shahed-131/136 (desig-
nated Geran-1/2 in Russian service), which have been employed extensively for the stra-
tegic bombardment of Ukraine’s energy, transportation, and industrial infrastructure.
The war in Ukraine has also showed how LM can be integrated into efforts to achieve
strategic-level effects.

While the strategy of using aerial devices as tools to instill fear and impose one’s will
on the adversary is nearly as old as aerial warfare itself (Spankaran 2024). The war in
Ukraine is the first in which this has been attempted primarily through substitutes for
conventional aerial platforms - namely, LM used en masse, such as the Iranian-supplied
Shahed-131 and Shahed-136. These systems, designed for very long-range missions (up
to 2, 000 km) and equipped with an above-average warhead capacity (approximately 40
kg of explosives) have formed the backbone of Russian aerial strike packages aimed at
conducting deep strikes.

According to observations, their operational use is characterized by low unit costs — es-
timated at approximately USD 35,000 per unit (Hollenbeck et al. 2025) — which, when
contrasted with the multimillion-dollar price tags of cruise missiles such as the Kalibr or
Kh-1011 (ranging from USD 6.5 to 13 million - Shulzhenko 2024), renders them excep-
tionally cost-effective.
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140 ; BM/CM/ARM
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120 A/ | oitering munition (LM)
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00—, Y Trend in the number of
80 6000 LM used by the RF
60 — Lmten ng munition
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Figure 1: Analysis of the number of munitions used by the RF in the conflict in Ukraine by type of
munition?

1 Used in the war at least in some cases for similar purposes
2 Based on lvaniuk 2025; Zhuhan and Degtyarev 2024
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The economic dimension of LM deployment was further reinforced by the localization
of Geran-2 production in the second half of 2024 at the Alabuga Special Economic Zone
in Tatarstan. This marked a shift by the Russian Federation from importing complete sys-
tems from Iran to fully autonomous domestic manufacturing, facilitated by an unofficial
transfer of technology. According to Ukrainian estimates, current production capacity
has reached approximately 300 Geran-2 units per day (Kulish 2025), with indicators sug-
gesting continued expansion.

As a result, the Geran-2 has become a central instrument in a systematic, long-term
sustainable, and economically advantageous aerial offensive—enabling Russia to con-
duct extensive and repeated strikes against strategic targets deep within enemy territory
without relying on costly air force assets or highly sophisticated precision-guided muni-
tions. Since the summer of 2024, this development has led to a marked intensification
of Russia’s deep-strike campaign, with certain days in June and July 2025 (CSIS n.d.) wit-
nessing the deployment of over 600 Russian unmanned aerial systems within a single
24-hour period.

Despite the scale and recurrence of Russian strikes, primarily directed against
Ukraine’s energy infrastructure, these attacks have not achieved a sustained degradation
of the targeted systems. This outcome is partly attributable to the comparatively limited
destructive effect of LM relative to conventional PGMs (King 2023). According to official
Ukrainian statements, the interception rate of launched systems reaches up to 90% (Hol-
lenbeck et al. 2025). In terms of payload, a single Shahed-type loitering munition carries
approximately the same mass of explosive material as three standard 155 mm artillery
shells, a comparison that reflects payload equivalence rather than overall lethality or
fragmentation effects (Ivaniuk 2025, Zhuhan and Dektyarev 2024).

3.3 Other Conflicts

The ongoing war in Gaza (2023—present) is another large-scale conflict in which tech-
nological advancements play a major role. While Israel is pioneer in the development of
LM, it was Hamas that deployed multiple UAS and rockets during its attack on 7*" Octo-
ber 2023. Page claims that one of the assets used in the surprise assault was a modified
version of the al-Zouari drone, effectively transforming it into LM (Page 2025, 6). Hamas
itself released video footage of these weapons, but based on that material, it is not po-
ssible to determine whether they were true LMs or simply kamikadze drones.

Nonetheless, reports continue to claim that at least 35 of these assets were indeed
LMs, capable of loitering before striking (Rassler and Veilleux-Lepage 2025). This makes
the current war in Gaza another conflict in which both sides employ LM. Israel has used
its UAS arsenal in Gaza, including the Harop LM, which has demonstrated operational
efficiency in detecting and engaging enemy targets (Diiz and Kogakoglu 2025, 40).

One of the main lessons from the war in Gaza is that organic UAS capabilities, likely
including LM, at lower echelons have proven highly effective, enabling forces to maintain
operational tempo even in dense and challenging terrain (Watling and Reynolds 2024,
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29). Despite their precision-strike capabilities, the conflict has caused massive collateral
damage to Gaza’s infrastructure (Stojar et al. 2024, 115).

Looking briefly at other significant armed conflicts in the past few years, there is
a striking similarity in the presence of LM. That include the red sea crisis with attacks
on ships waged by Houthis (since 2023) as well as mutual bombardment between Israel
and Iran. Even in most recent example, 4 days long air domain clash between India and
Pakistan in May 2025, both actors used large amount of UAS and LMs to strike the other
side, effectively multiplying their own force posture while not risking valuable aircraft
and life of their combatants. Despite the limited effect those assets created (Ghostal,
Shahid and Patel 2025), the tactic and means chosen to wage this limited escalation
further confirms the shift in warfare towards uncrewed lethality.

To conclude, the most remarkable observation of current armed conflicts is that —
with exemption of Armenia in 2020 (probably — Oryx 2023) - both sides were able to
deploy and engage LM against enemy in all these clashes. At least to some degree. The
trend of increasing use of LM is particularly evident in the war in Ukraine.

3.4 Advantages and Strengths oOf Loitering Munition

Contemporary wars reveal much about how LM shapes the character of these con-
flicts. Among various considerations, it can be concluded that LM provides the following
advantages to the Armed forces that employ them:

. Precision — As a guided weapon with a short identification-to-attack cycle, LM
offers the capability to strike moving or concealed targets with greater precision and
effectiveness than conventional towed or rocket artillery (Foss 2024). This precision also
presents an opportunity to reduce collateral damage during conflict. Another advantage
of LM lies in its aerial mobility, which enables it to attack targets from above, exploiting
weaker armor. Orsini (2022) claims that a battery of LM can replace a howitzer battery
in “each active-duty field artillery battalion”, which would provide dispersed mass and
higher mobility on battlefield while achieving similar fire effect. However, this claim is
highly dependent on the type of LM, as larger variants offer greater firepower. To date,
traditional towed artillery remains a crucial asset on the Ukrainian battlefield (Axe 2025).

. High reactivity and agility — Due to their ability to loiter, LM can remain in op-
erational space for extended periods, providing armed forces with a means to respond
swiftly to changing battlefield conditions. The endurance of LM varies by type: smaller
models can stay airborne for less than 20 minutes, while larger variants are capable of
remaining aloft for several hours.

. Easy Deployability — While this depends on the specific type of LM, their gen-
eral design often allows for quick and straightforward launch and dispersal, which is
an essential factor for survival on the modern battlefield. Several small systems report
launch times of less than two minutes (Avinc n. d.)

. Affordable Cost — Although this aspect was partially addressed in the context of
the Russian invasion of Ukraine, it bears repeating. LM is arguably the most cost-effective
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beyond-line-of-sight precision weapons in contemporary warfare, enabling armed forces
to acquire them in greater quantities compared to other sophisticated weapon systems
(Bode and Watts 2023, 24). This development has also significant implications for an-
ti-UAS warfare, as the economics of conflict now come into play, compelling adversaries
to deploy expensive anti-air assets to defend against relatively inexpensive LM.

. Increased Survivability — As with other guided or autonomous systems, LM can
be operated from a relatively safe distance, reducing the risk to personnel. Deploying
LM on the battlefield may also have a psychological impact on adversaries, as constant
threat surveillance and rapid strikes can deter offensive actions. This awareness could
make enemy forces less inclined to continue their advancement.

. Strategic Value - It could be said that LM offers a distinct capability for cost
which could be much more acceptable for many medium and small armed forces, while
providing utility even for significant players. Still, the LM does not represent a miracu-
lous tool to solve everything and could be used to achieve every operational goal. On
contrary, its synergy coming from combined arms warfare and multi-domain operations
which provides the biggest advantage against enemy and should be desired by com-
manders (Petras 2024).

3.5 Disadvantages and Weaknesses of Loitering Munition

While LM offers notable tactical benefits, it is equally important to recognize the in-
herent limitations associated with their operational deployment. These drawbacks can
substantially influence the effectiveness of the system in complex operational environ-
ments while simultaneously raising questions related to accountability and the legitima-
cy of their employment.

. Low Destructive Effect — One of the primary limitations of LM is their relatively
low destructive capability, which stems from the restricted weight of the warhead. This
constraint significantly reduces their effectiveness against fortified positions or heavily
armored targets, limiting their operational role to engagements against lightly protected
assets or personnel.

. Low Speed and High Vulnerability - LMs typically operate at relatively low
speeds compared to conventional missiles, making them highly susceptible to intercep-
tion. Their slow flight profile and limited maneuverability expose them to a wide range
of defensive measures, including small arms fire, short-range air defense systems, and
even other unmanned platforms.

. Susceptibility to Detection and Neutralization — Despite their compact size, LM
is increasingly vulnerable to detection and counteraction due to advancements in count-
er-unmanned aerial systems (C-UAS) in recent years, conclusion drawn primarily from
the evolution of warfare in Ukraine.

. Ethical Considerations — Beyond technical and tactical constraints, ethical and
legal risks associated with LM must be considered. Autonomous functionalities in certain
systems raise concerns regarding accountability for strike decisions and the potential
violation of international humanitarian law, particularly the principles of distinction and
proportionality.
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4 NATO AND LOITERING MUNITION

Table 1 summarizes NATO member states that have incorporated LMs into their arse-
nals. It is based exclusively on opensource information; therefore, the authors empha-
size that the actual situation may differ if certain countries have chosen not to disclose
such data.? If a country is not stated in the table, it did not signed contract for LMs until
summer 2025.

While this article does not claim a direct causal link between those conflicts and the
acquisition of LMs, the observed correlation is nonetheless valuable. It illustrates the
growing diffusion of this technology into the armaments of NATO forces.

Table 1: Overview of LM Capabilities in NATO Countries possessing the capability

M Use of
State operated LM until domestically Type of LM
July 20254 | produced
before 2022
LM
Albania No Yes No YIHA-III (donated by Turkey)
Canada No Yes No Contract signed for Switchblade 300 & 600
France No Yes Yes Switchblade, MV-100 Veloce 330 for testing
Germany No Yes Yes Contract signed for HX-2
Greece No Yes No Contract signed for Switchblade
Hungary No Yes No HERO 30, some already delivered
Italy No Yes No HERO 30
Lithuania No Yes No Contract signed for Switchblade
Procuring vessels which should carry
?
Netherlands No ’ No LM, but not enough info
Poland Yes Yes Yes Warmate
Romania No Yes No Contract signed for Switchblade

3 |t’s also possible that source referring about acquisition of LM doesn’t call it like that, labelling it as
classical UAS instead. In that case, its possible that it was missed.

4 Both operated equipment and contract signed.
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Sweden No Yes No Contract signed for Switchblade
Turkey Yes Yes Yes Kargu, YIHA-III etc.
USA Yes Yes Yes Many, (discussed below)

It is evident from the number of states shown above that NATO member states are still
in the process of catching up with the growing trend of adopting LM. Prior to 2022, only
the USA and Turkey were significantly engaged in this segment. Today, however, many
allied states are either negotiating with LM providers or referencing LM in their strategic
defense documents.

In February 2025, the European Defence Agency (EDA) announced that 17 EU mem-
ber states had expressed interest in acquiring LM, prompting the agency to take prelim-
inary steps toward joint procurement, such as the market mapping (EDA 2025). Other
countries are also investing independently; for instance, Estonia announced a tender in
2024 to procure LM worth 400 million euros (ERR 2024). Additionally, the private sector
in several European countries has begun designing and offering domestically developed
LM systems, indicating a growing manufacturing potential across the continent.

The following section examines two NATO powers with distinctly different approaches
to LM, as well as the case of the Czech Republic.

4.1 The United States

Possessing unparallel resources within NATO, the USA military has extensive and
continuous experience with LM, along with significant manufacturing capabilities to
produce them. The USA military operates several distinct types of LM across different
branches, including primarily American-manufactured systems such as the small tactical
Switchblades 300 (and its bigger variant, the 600), Phoenix Ghost, and Altius-600M etc.
Still, the war in Ukraine significantly accelerated both production and demand. Notably,
Aevex Aerospace expanded its manufacturing capacity in 2024, claiming it could pro-
duce up to 1,000 Phoenix Ghosts LMs per month at full capacity (Arabia et al. 2024).

Nevertheless, the intensity of combat and the high “consumption rate” of UAS in
Ukraine has demonstrated that even highly capable industrial base may struggle to sus-
tain wartime production levels under standard peacetime conditions over the long term.
Currently, the U.S. Army and Marine Corps® have concrete short-term plans to expand
the deployment of LM assets at the lowest tactical echelons (Harper 2025).

Nevertheless, it can be argued that operational concepts for employing LM, as well
as measures for defending against them, are not yet fully developed as desired. For ex-
ample, the Fire Support and Field Artillery Operations of the U.S. Army Manual (2024)

5 Organic Precision Fire light program
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does not mention LM even once, while UAS are discussed throughout the document
(Department of the Army 2024). Similarly, LM is mentioned only once, and only briefly
as a rising trend among “threats to surface targets”, in the key Field Manual on U.S. Army
Air and Missile Defense Operations ((Department of the Army 2020).

Nasereddine (2021) views the lack of a dedicated solution for countering LM as a sig-
nificant problem, comparing it to the mistake made by both Russian and Armenian forc-
es, who treated LM as just another airborne threat rather than addressing them with
tailored countermeasures.

4.2 France

France serves as an example of a military power that did not possess LM for an ex-
tended period. In fact, the decision to procure them was made only after the outbreak
of the conflict in Ukraine, alongside a broader increase in defense spending. In 2023,
France ordered American Switchblade systems to “establish an urgent initial capabili-
ty for the benefit of French forces,” indicating that decision-makers in Paris recognized
a significant capability gap after observing early lessons from the war in Ukraine (Machi
2022).

In alignment with its strategic autonomy objectives, France promptly initiated a do-
mestic development program for a family of LM with varying categories involved an
unconventional approach, including collaboration with the automotive industry (Overell
2025). Despite the somewhat accelerated and the interdisciplinary nature of the deve-
lopment process, meaningful progress has been achieved. By 2025, France has acquired
its first sets of domestically produced LM, although currently only for training and testing
within the French Armed Forces. These systems, predominantly part of the MATARIS
family, encompass a broad spectrum of operational ranges and capabilities (Mackenzie
2025).

Interestingly, France does not explicitly mention LM in its most recent National Stra-
tegic Review (2025), instead referring to “drones and remotely operated munitions” for
its Armed Forces. The document also expresses an intention to simultaneously man-
age major armament programs alongside short, low-cost development cycles with civi-
lian support (France 2025). The authors therefore conclude that this language reflects
France’s commitment to the planned development and integration of LM into its Armed
Forces.

4.3 Czech Republic

The Czech Republic currently does not possess or have contracted weapon systems
that could be classified as LM. LM is mentioned only briefly in the current Czech Armed
Forces Development Concept 2035, which states that both Ground and Special Forces
should introduce this capability (Department of Defense of the Czech Republic 2024a).
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While some other documents (such as Vision of future warfare beyond 2040) do not
mention LM explicitly, the capabilities they emphasize (e.g. the ability to “engage the en-
emy at a greater distance than the enemy can respond” at the tactical level - Department
of Defense of the Czech Republic 2024b) align closely with advantages offered by LM.

Doctrinally, the Czech Armed Forces are still in the early stages of development re-
garding LM. However, there is no doubt that they are interested in acquiring such weap-
ons. In 2023, the newly appointed commander of the 43 Airborne Battalion described
the introduction of LM to his unit as a “great challenge” (Pojman 2023) and in the same
year, the Army declared its intent to procure 10 LM sets for the Land Forces. This marked
a clear shift from the original vision of acquiring only a small number of conventional
UAS, reflecting lessons learned from the war in Ukraine.

As of July 2025, however, no official update on the potential procurement has been
published by the Czech Ministry of Defence or the Armed Forces (Grontova 2025). From
an industrial perspective, the potential in the Czech Republic is relatively high, with do-
mestic manufacturers already offering their own LM systems.

5 IMPLEMENTING LOITERING MUNITION

As discussed in previous chapters, LM is a military phenomenon of the 21 century,
and none of contemporary armed conflict has been waged without their involvement. It
is therefore necessary to at least theoretically consider the potential integration of these
weapons into the Czech Armed Forces, as Czech military is the main subject of authors’
interests and it currently do not possess any type of LM or UAS with offensive capabili-
ties. However, similar modest Armed Forces could also benefit from this approach. The
process of fielding a new category of weaponry requires a precise functional delineation
grounded in empirical evidence. As noted in the introduction, no universally accepted
or explicit definition of LM has yet been established, and the conceptual boundaries of
this category continue to evolve across both academic and military discourse. The prece-
ding chapters analyzed the deployment of LM in recent conflicts and the growing trend
of their procurement among NATO member states, illustrating the changing perception
and operational relevance of this capability.

Building on these findings, a semi-empirical definitional framework has been develo-
ped to support the assessment of LM capability and its prospective implementation wi-
thin Armed forces. Derived from open-source analyses, the framework abstracts domi-
nant operational features observed across multiple conflicts where LM is demonstrably
employed. While OSINT data allow for the reconstruction of functional behavior, they do
not enable full verification of control processes; the criteria therefore represent empiri-
cally grounded generalisations rather than detailed technical descriptions.

Accordingly, LM can be characterised through four functional criteria that define their
core attributes and provide the foundation for subsequent capability analysis within the
DOTMLPFI structure:
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. Remote or autonomous operation - LM is designed for remote or autonomous
employment, with no onboard crew. This attribute defines their operational autonomy
and differentiates them from conventionally manned or directly piloted systems.

. Sensor-driven target engagement — The system employs onboard sensors, typ-
ically electro-optical or infrared, to detect, identify, and prioritise targets. Engagement
decisions are conditioned by sensor evaluation, whether executed autonomously or un-
der human supervision, which distinguishes LM from pre-programmed or purely ballistic
weapons.

. Enduring presence in the target area — LM possesses the capability to remain
within the target area for an extended period, conducting surveillance, target confirma-
tion, and timing optimization prior to strike execution. This enduring presence provides
tactical flexibility and persistent situational awareness. This is what distinguishes “loiter-
ing” from “cruising,” which is primarily intended for movement and is typically found in
other types of weapon systems.

. Expendable employment concept — LM is intended for one-time use. Upon
mission completion, typically through target impact, the system is not recovered. This
expendable design has direct implications for logistics, life-cycle management and
cost-effectiveness.

5.1 Introduction to DOTMLPFI Mapping of the
Loitering Munition Capability

Based on the four functional criteria for LM a targeted mapping has been conducted
to determine the implications for each element of the DOTMLPFI construct of the LM
capability. The mapping identifies, for each criterion, the doctrinal, organisational, trai-
ning, materiel, leadership/education, personnel, facilities, and interoperability require-
ments, along with the associated indicative metrics that form framework for readiness
assessment and capability trade-offs.

Table 2: Criteria X DOTMLPFI mapping

F. K1 K2 K3 K4

areas
Remote/autonomous Sensor-driven target Enduring presence in the | Expendable employment
operation engagement target area concept
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Rules for employment Protocols for target Tactical concepts Criteria governing the
of unmanned validation and pre- and procedures for employment of expendable
weapon systems strike verification leveraging loitering effects (cost-per-effect
(holding patterns, considerations, loss-
priority target queues, acceptance thresholds).
Allocation of decision- Requirements for retasking authority)
making authority and the | auditability and post-
D chain of responsibility strike accountability
(ROE applicable to UAS/
LM employment)
Establishment of Integration of Planning capacity for Logistic flows for munitions,
dedicated operational ISR (intelligence, extended mission replenishment cycles
cells/staff for tasking, surveillance, timelines and flexible and stock management
command & control and | reconnaissance) and tasking workflows. (procurement and
o sustainment (O&S). target-management sustainment planning)
functions within
planning units
Training in remote Operator and analyst Training focused on Handling, storage and
operation, C2 proficiency in signature prolonged surveillance, safety procedures for
procedures, contingency | recognition, exploitation | dynamic retasking, expendable munitions
and emergency protocols | of sensor feeds, and and energy/endurance
T human-in-the-loop management.
decision processes i R
Tactical planning for
attrition rates.
Secure C2 links, Performance Requirements for Design emphasis on cost-
protected telemetry, requirements for EQ/ endurance (flight time), efficient mass production,
redundant command IR (and other) sensors power management, safe packaging and
channels and navigation accuracy and compatibility with existing
anti-jamming/anti- geofencing capabilities. logistics containers.
spoofing measures.
M .
Data-fusion software,
on-board/edge
processing capability
and secure data links
Senior leadership briefed | Command awareness Tactical education Analytical capability for cost-
on limits of remote of sensor limitations, on seizing fleeting effectiveness assessments
control, legal and ethical | false-positive risks and opportunities during and strategic decisions
responsibilities. evidentiary standards. loitering and operational | regarding force posture
L risk management. and stockpile levels.
C2 operators, cyber/ Imagery analysts, target- | Mission planners and Logisticians, munition
communication validation operators and | retasking operators specialists and
p specialists and software engineers. with expertise in ordnance handlers.
mission planners. dynamic targeting.
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Hardened and
secure control
stations; redundant
communications
infrastructure.

Analytical workspaces
and sensor-feed
simulators for operator

training and verification.

Test ranges capable
of long-duration
loitering scenarios

Infrastructure for
recharging and
maintenance

Storage facilities meeting
safety, security and
environmental controls
appropriate for munitions.

Standardised C2
interfaces for integration
with allied systems and
tactical networks.

Standardised data
formats, IFF integration
and de-confliction
tools for shared

Rapid sharing of target
updates and retask
commands across allied
C2 and ISR networks.

Standardised
containerisation and
transport procedures to
enable transfer between

battlespace awareness. units and allied partners

5.2 Metrics Framework of the Loitering Munition
Capability Attainment for Smaller Armed Forces

The assessment of the current state of LM capability attainment is referenced to the
concept of Full Operational Capability (FOC), which marks the point at which the capa-
bility is considered fully achieved. At this stage, it meets all DOTMLPFI requirements for
sustained and authorized employment.

The following framework operationalizes the structure of capability requirements de-
rived from the Criteria X DOTMLPFI mapping (see Tab. 2), providing a basis for evaluating
how these interrelated requirements, which collectively constitute the LM capability,
are being fulfilled and embedded within the institutional structures of small armed forc-
es. Each of the function area section specifies the corresponding metrics for assessing
progress in the respective area, considering the constraints typical of smaller defence
establishments, such as limited manpower, constrained budgets, and reliance on allied
cooperation and shared infrastructure.

The inclusion of the Logistics & Expendability area at the end of the DOTMLPFI struc-
ture reflects the inherently consumable nature of LM, where sustainment planning
and supply resilience directly determine operational persistence and strategic viability.
Within the DOTMLPFI construct, logistics thus represents not merely a support function
but a defining determinant of capability, linking materiel characteristics, cost-per-effect
considerations, and replenishment cycles to the long-term usability of the system in sus-
tained operations.

Doctrine. Doctrinal attainment requires explicit incorporation of LM employment into
national and service-level doctrine, with particular emphasis on live fire safety, airspace
deconfliction and rules for human oversight. Metrics of progress therefore include the
formal publication and age of doctrine or policy documents referencing LM employ-
ment, codified live-fire procedures and approved training corridors, and logged occur-
rences of doctrinally mandated legal or command reviews prior to engagement. For
small armed forces, an additional marker is the degree of doctrinal harmonisation with
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allied standards, which enables cooperative training and combined operations. These
indicators are primarily documentary (regulation texts, signed orders, range approvals)
and audit based (after action review records).

Organisation. Organisational attainment addresses how the capability is embedded
within a limited force structure and where tasking authority is placed in practice. Rele-
vant indicators capture the establishment of C2 elements at appropriate tactical eche-
lons (e.g. company/battalion/brigade as relevant), the proportion of manoeuvre units
authorised to task LM, median tasking turnaround time, and operational readiness rates
for organic detachments. Given small state constraints, analysis should distinguish light,
infantry scale systems, suitable for decentralised employment, from heavier, longer en-
durance platforms that require centralised oversight, and should monitor the practical
distribution of kits and delegated authorities across units.

Training. Training attainment must be aligned to a system taxonomy that reflects
mass, lethality and mission role. Metrics include average annual operator training hours
per system class, frequency of simulator or live fire scenarios, certification pass rates,
and the extent of participation in allied training exercises. Because sensor driven en-
gagement and verification procedures are central, training indicators should specifically
capture imagery-analysis proficiency and human-in-the-loop decision drills.

Materiel. Materiel metrics combine empirical performance with integration and
practical deployability. Key indicators comprise mean operational loiter time under rep-
resentative conditions, C2 link resilience (link loss rate), sensor detection/classification
performance (operational ROC measures), and strike precision metrics where applica-
ble. Equally important are integration measures such as the share of systems delivered
in transportable or vehicle mounted kits, availability of complete training packages, and
compatibility with national logistic and C2 infrastructures. For expendable systems, ma-
teriel attainment must also track the rate at which planned endurance and expendability
profiles are met in operational or exercise contexts.

Leadership and Education. The extent to which the commander corps understands
operational, legal and ethical dimensions is a critical institutional variable. Metrics for
leadership attainment include the percentage of relevant commanders completing ac-
credited briefings or courses on LM employment, documented inclusion of human over-
sight protocols in operational orders, and assessments of decision quality from after
action reviews. In small state settings, the presence of clear legal review procedures and
documented command accountability for targeting decisions is an important marker of
doctrinal and ethical consolidation.

Personnel. Personnel indicators reflect the human structure that sustains LM em-
ployment. For smaller armies, pragmatic staffing models typically rely on crossqualifica-
tion rather than creation of large, dedicated units. Metrics therefore include specialist
staffing ratios per operational unit (operators, imagery analysts, communications/cyber
specialists), crossqualification rates (for example, mortar or UAS crews certified for LM
roles), and median fill or surge times for specialist vacancies. These measures indicate
whether the force can sustain LM tasks without disproportionate personnel churn or
capability gaps.

Facilities. Facilities attainment evaluates whether available infrastructure supports
realistic training, testing and sustainment. Indicators consist of annual available range
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hours for loitering scenarios, counts of secured control stations meeting minimum stan-
dards, and ordnance storage capacity expressed in “days of supply”. For small states,
evidence of facility adequacy often hinges on successful bilateral or multinational access
arrangements to allied ranges and training resources.

Interoperability. Interoperability measures must capture the force’s ability to operate
LM within national and allied C2/ISR frameworks. Metrics include conformity with estab-
lished C2/ISR interface profiles (national or STANAG equivalent), median latency for tar-
get and retask data exchange in joint exercises, and the proportion of missions employ-
ing multi-source ISR verification. Additionally, because LM represent both an offensive
capability and an airspace hazard, interoperability with counter UAS and deconfliction
systems, measured by integration scores and functional tests, is a critical indicator.

Logistics and Expendability. Logistics metrics address the sustainability of deploy-
able, consumable effects. Key indicators include replenishment lead time (days), unit
procurement cost and cost per effect estimates from exercise BDA, and stock levels mea-
sured in “days of supply” against projected consumption rates. For small armed forces,
attainment is signalled both by predictable procurement pipelines and by the ability to
maintain reserve stocks through surge periods, often facilitated by pre-negotiated sup-
plier arrangements or allied support.

Collectively, these area specific indicators operationalise the Criteria x DOTMLPFI
mapping for a smaller armed forces. They specify how each defining attribute of LM
translates into measurable organisational, doctrinal and technical milestones and en-
able monitoring of the degree to which the capability is being realised, embedded and
operationally sustained within a constrained defence ecosystem. The metric set sup-
ports phased assessment (e.g. Not Ready - Initial Operational Capability (I0C) - FOC)
and is intended to inform acquisition choices, training investments and interoperability
planning.

Given the limited availability of quantitative and classified data on LM employment,
the metric framework presented in this study is conceived as a conceptual construct
rather than a numerical evaluation tool. The indicators proposed within each DOTMLP-
Fl domain are designed to capture the qualitative dimensions of capability attainment,
reflecting adaptation processes without prescribing fixed thresholds or quantitative
benchmarks. This approach preserves analytical validity while remaining adaptable to
varying data environments and national conditions.

CONCLUSION

Through both quantitative and qualitative analysis, this study has demonstrated the
increasingly vital role of LMs on the modern battlefield. Their unique combination of
surveillance and strike capabilities, along with their adaptability across various opera-
tional environments, positions LMs as a transformative asset in contemporary military
operations. The findings confirm that LMs are not merely supplementary tools but are
becoming central from tactical to strategic planning.
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Selected case studies have illustrated the diverse approaches taken by different
armed forces in implementing LMs. These examples highlight variations in doctrine,
organizational structure, and operational integration, reflecting each nation’s specific
strategic priorities and resource constraints. The comparative analysis underscores the
importance of tailoring LMs deployment strategies to the unique needs and capacities
of individual military organizations.

Finally, the study has outlined a general framework for the implementation of LMs
within smaller armed forces as are the Czech Armed forces. By addressing key areas such
as doctrine, training, organizational integration, and interoperability, the authors have
proposed practical recommendations that support the effective adoption of LM technol-
ogy. These insights aim to assist defense planners and decision-makers in leveraging the
potential of LM to enhance operational effectiveness while maintaining flexibility and
cost-efficiency.
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the project DZRO-CBVSS22-OZKON in 2025.
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blication of this article and that all ethical standards required by the publisher were
accepted during its preparation.

REFERENCES

Ackerman, Spencer. 2013. “Tiny, Suicidal Drone/Missile Mashup Is Part of U.S." Afghani-
stan Arsenal.” Wired.com, March 12, 2013. Tiny, Suicidal Drone/Missile Mashup |s Part
of U.S.” Afghanistan Arsenal | WIRED

Altherton, Kelsey. 2021. “Loitering munitions preview the autonomous future of war-
fare.” Brookings, August 4, 2021. Loitering munitions preview the autonomous future of
warfare | Brookings

Amirkhanyan, Zhirayr. 2022. “A Failure to Innovate: The Second Nagorno-Karabakh
War.” The US Army War College Quarterly: Parameters, Vol. 52, Number 1, Article 10.
doi:10.55540/0031-1723.3133.

Ancona, Francesco. 2024. “Al in warfare: Loitering Munitions — Current Applications and
Legal Challenges.” Mondo Internazionale. February 26, 2024. Al in warfare: Loitering Mu-
nitions — Current Applications and Legal Challenges - Mondo Internazionale

Arabia, Christina. 2024. “Defense Production for Ukraine: Background and Issues for
Congress.” Congress.gov, September 16, 2024. Defense Production for Ukraine: Bac-
kground and Issues for Congress | Congress.gov | Library of Congress

Australian Government. 2024. , Australian Government announces acquisition of preci-
sion loitering munition.” Minister of Defence. Australian Government announces acqui-
sition of precision loitering munition | Defence Ministers

218



Vojenské rozhledy ¢. 2/2025 Loitering Munition

Avinc. N. d. “Switchblade 300 Block20.” Accessed July 31, 2025. Switchblade® 300 Loite-
ring Munition Systems | Tactical Missile Systems | Suicide Drone | Kamikaze Drone | AV

Axe, David. 2025. “New Guns, More Ammo: Ukraine’s Artillery Blasts Away At A Rate Of
Millions Of Shells A Year.” Forbes, February 28, 2025. As Multiple Supply Lines Activate,
Kyiv’s Best Artillery Blasts Away

Bode, Ingvild, Watts, Tom. 2023. Loitering Munitions and Unpredictability: Autonomy
in Weapon Systems and Challenges to Human Control. Odense: Center for War Studies.

Connecting File, Harper, Sean. 2025. ,,Marine Corps Loitering Munitions: Ten Tenets for
Future Employment Modeling Infantry Organic Precision Fires.” CXF, June 11, 2025. Ma-
rine Corps Loitering Munitions: Ten Tenets for Future Employment Modeling Infantry
Organic Precision Fires

CSIS. N. d. “Russian Firepower Strike Tracker: Analyzing Missile Attacks in Ukraine.” Ap-
proached July 24, 2025. Russian Firepower Strike Tracker: Analyzing Missile Attacks in
Ukraine | Projects | CSIS

Daniels, Jeff. 2017. “ISIS fight shows US military can use lower-cost weapons with lethal
results.” CNBC, July 19, 2017. ISIS fight shows US can use lower-cost weapons with lethal
results

Davison, Neil. 2017. “A legal perspective: Autonomous weapon systems under inter-
national humanitarian law.” UNODA Occasional Papers No. 30. pp-5.18. https://doi.
org/10.18356/29a571ba-en

De Zitter, Tim. 2024. “What is a Loitering Munition?“ Presentation by LCMR&LM SG Land
Combat Missiles, Rockets and Loitering munitions Sub Group. November 19, 2024. Pow-
erPoint Presentation

Department of Defense of the Czech Republic. 2024a. Czech Armed Forces Development
Concept 2035. Praha. cafdc_2035.pdf

Department of Defense of the Czech Republic. 2024b. The Czech Armed Forces Vision of
Future Warfare beyond 2040. Praha. vize_2040_en_final_tisk.pdf

Department of the Army. 2020. FM 3-01 U.S: Army Air and Missile Defense Operations.
fm3_01.pdf
Department of the Army. 2024. FM 3-09 Fire support and Field Artillery Operations.

https://rdl.train.army.mil/catalog-ws/view/100.ATSC/9B9879F3-F213-4CD7-9D20-
-8D4520E8D38E-1397219978180/fm3_09.pdf

Ditter, Timothy. 2025. “PRC Concepts for UAV Swarms in Future Warfare.” CNA’s Occasi-
onal Paper. (U) PRC Concepts for UAV Swarms in Future Warfare

Diiz, Sibel, Kogakoglu, Muhammed Sefa. 2025. DEADLY ALGORITHMS: Destructive Role of
Artificial Intelligence in Gaza War. Istanbul: SETA. ISBN: 978-625-6583-78-8. r260en.pdf

EDA. 2025. “Market Consultation Loitering Munitions Weapons and Systems.” Eda Euro-
pa, February 28, 2025. Market Consultation Loitering Munitions Weapons and Systems

219



Vojenské rozhledy ¢. 2/2025 Loitering Munition

Elbit. N. d. “Skystriker.” Accessed July 31, 2025. SkyStriker Tactical Loitering Munitions

ERR. 2024. “Estonia to buy €400 million worth of Iloitering muniti-
ons.“ News ERR, December 6, 2024. htips://news.err.ee/1609543993/
estonia-to-buy-400-million-worth-of-loitering-munitions

Foss, Christopher F. 2024. “The Panacea of Loitering Munitions.” Armada International,
December 18, 2024. The Panacea of Loitering Munitions - Armada International

Frackiewicz, Marcin. 2025. ,,Drones in Ukraine (2022-2025): A Comprehensive Report.”
Ts2.tech. May 29, 2025. Drones in Ukraine (2022—-2025): A Comprehensive Report

France. 2025. National Strategic Review 2025. Paris.

Galba, Jaroslav, Prochazka, Josef. 2023. “Character of the War in Ukraine and its Im-
plications for the Czech Republic. Vojenské rozhledy, 2023 vol. 32 (4), p. 45-65.
10.3849/2336-2995.32.2023.04.045-065

Galba, Jaroslav. 2023. “Vyckavaci munice v soudobych konfliktech.” In Ndrodnd a medz-
indrodnd bezpecnost 2023. zbornik prispevkov zo 14. medzinarodnej vedeckej konfer-
encie [online]. Liptovsky Mikulds: Akadémia ozbrojenych sil generala Milana Rastislava
Stefanika, 2023, s. 87-98. https://doi.org/10.52651/nmb.c.2023.9788080406516.87-98

Gettinger, Dan, Michel, Arthur. 2017. , Loitering Munition.” Drone center. Accessed July
22, 2025 https://dronecenter.bard.edu/files/2017/02/CSD-Loitering-Munitions.pdf

Ghostal, Devjot, Shahid, Ariba and Shivam Patel. 2025. ,,India and Pakistan’s drone battles
mark new arms race.” Reuters, May 27, 2025. https://www.reuters.com/business/ae-
rospace-defense/india-pakistans-drone-battles-mark-new-arms-race-asia-2025-05-27/

Gilli, A., Gilli, M. 2016. ,The Diffusion of Drone Warfare? Industrial, Organizational, and
Infrastructural Constraints.” In Security Studies, vol. 25, 2016 — Issue 1, p. 50-84. Online
ISSN: 1556-1852. doi: https://doi.org/10.1080/09636412.2016.1134189

Gruntova, Katefina. 2025. ,Drony se maji stat béZznou soucasti Zivota Ceské armady,
musime vic experimentovat, planuje generdl.” Irozhlas, 1. 4. 2025. Drony se maji stat
soucdsti Zivota ¢eské armady | iROZHLAS - spolehlivé zpravy

Harper, Jon. 2025. “Army’s fiscal 2026 budget proposal aims to equip infantry brigades
with more kamikaze drones.” Defense Scoop, June 27, 2025. Army'’s fiscal 2026 budget
proposal aims to equip infantry brigades with more kamikaze drones | DefenseScoop

Hecht, Eado. 2022. ,Drones in the Nagorno-Karabakh War: Analyzing the Data.” In Mili-
tary Strategy Magazine. Volume 7, issue 4, p. 31-37. 10.64148/msm.v7i4.5

Hollenbeck, Neil et al. 2025. “Calculating the Cost-Effectiveness of Rus-
sia’s Drone Strikes.” CSIS, February 19, 2025. https://www.csis.org/analysis/
calculating-cost-effectiveness-russias-drone-strikes

Ivaniuk, Petro. 2025. Massive Missile Attacks of Ukraine. Accessed July 24, 2025. Massive
Missile Attacks on Ukraine

220



Vojenské rozhledy ¢. 2/2025 Loitering Munition

King, Anthony. 2023. “Robot wars: Autonomous drone swarms and the battlefield of the
future. Journal of Strategic Studies, Vol. 34, Issue 2. pp 185-213. https://doi.org/10.108
0/01402390.2024.2302585

Kulish, Polina. 2025. “Russia shifts to massive waves of drone strikes, overwhelming
Ukrainian air defense with numbers, decoy tactics” Gwara media, July 18, 2025. Russia
is overwhelming Ukrainian air defense with drone swarms, decoy tactics

Machi, Vivienne. 2022. “France requests Switchblade loitering munition to fill ‘urgent’
capability gap.” Defense News, June 22, 2022. France requests Switchblade loitering mu-
nition to fill ‘urgent’ capability gap

Mackenzie, Christina. 2025. “KNDS’s Mataris loitering munitions finding contracts from
French government.” Breaking Defense, June 19, 2025. KNDS’s Mataris loitering muniti-
ons finding contracts from French government - Breaking Defense

Market.US. 2025. “Loitering Munition Market.” May 2025. https://market.us/report/
loitering-munition-market/

Mortensen, Erika Steinholt. 2016. “Autonomous weapon systems that decide whom to
kill.” Master Thesis, The Arctic University of Norway.

Nasereddine, Daniel S. 2021. “The Dawn of the Loitering Munitions Era.” Mad Scientistc
Laboratory. June 14, 2021. 333. The Dawn of the Loitering Munitions Era | Mad Scientist

Laboratory
NATO. 2013. “AAP-48: NATO System Life Cycle Stages and Processes.” NATO.

NATO. 2015. NATO Fire Support Doctrine. NATO Standardization office.

Navistrat Analytics. N. d. “Loitering Munition Market.” Accessed July 22, 2025 https://
navistratanalytics.com/report_store/loitering-munition-market/

ODIN. N. d. Worldwide Equipment Guide. Accessed July 31, 2025. ODIN - OE Data Inte-
gration Network

Orsini, Ryan. 2022. “How to Keep Changing an Army: Adjusting Modernization in the Age
of Loitering Munitions.” Army press. How to Keep Changing an Army

Oryx. 2023. “Sky-High Ambitions: Armenia’s Drone Programmes.” January 4, 2023. htt-
ps://www.oryxspioenkop.com/2023/01/sky-high-ambitions-armenias-drone.html

Overell, Jack. 2025. “News - France turns to domestic car industry for loitering munition
production.” SAE Media Group. Accesed July 31, 2025. SAE Media Group

Page, James. 2025. “Drones and the Hamas-led Attack of 7 October 2023: Innovation
and Implications.” Perspectives on Terrorism, Vol. XIX, issue 1. https://pt.icct.nl/article/
drones-and-hamas-led-attack-7-october-2023-innovation-and-implications

Park, Allyson. 2024. “AUSA NEWS: Army Concerned About Kamikaze Robots in All Do-
mains — Not Just Air.” National Defense, October 14, 2024. Army ‘Moving Towards’
Counter-UxS Capabilities, Interoperability

221



Vojenské rozhledy ¢. 2/2025 Loitering Munition

Petras, Zdenék et al. 2024. Analyza operacniho prostfedi na Ukrajiné: Vyvoj konfliktu od
tnora 2022 do obdobi podzimu 2023. ISBN 978-80-7582-483-7

Petras, Zdenék. 2023. “Conceptual Approach to Multi-Domain Operations.” Vojenské
rozhledy, 2023, 32 (4). p. 66-85. 10.3849/2336-2995.32.2023.04.066-085

Pojman, Pavel. 2023. “43. vysadkovy pluk ma nového velitele: Nastup do funkce stvrdil
12metrovym seskokem do prehrady.“ Acr.mo.gov.cz, 15. 10. 2023. 43. vysadkovy pluk ma
nového velitele: Nastup do funkce stvrdil 12metrovym seskokem do prehrady | Arméada
CR

Rassler, Don, Veilleux-Lepage, Yeannick. 2025. On the Horizon: The Ukraine War and the
Evolving Threat of Drone Terrorism.” Combating Terrorism Center at West Point, March
2025, Vol. 18, Issue 3. On the Horizon: The Ukraine War and the Evolving Threat of Drone
Terrorism - Combating Terrorism Center at West Point

Sankaran, Jaganath. 2024. Bombing to Provoke: Rockets, Missiles, and Drones as Instru-
ments of Fear and Coercion. New York: Oxford University Press.

Shulzhenko, Daria. 2024. “Forbes estimates Jan. 2 mass attack cost Russia nearly $620
million.” The Kyiv Independent, January 2, 2024. Forbes estimates Jan. 2 mass attack cost
Russia nearly $620 million

v

Spisak, Jan. 2022. ,Vojenské aspekty valky na Ukrajiné.” Vojenské rozhledy, 31 (4), 103-
118.10.3849/2336-2995.31.2022.04.103-118

Stojar, Richard et al. 2024. Security Environment: Sectoral Analysis and Implicati-
ons for the Czech Armed Forces 2023. Brno: CSMSS, University of Defence. E-ISBN:
978-80-7582-544-5

Trevithick, Joseph. 2021. ,This Is Our First Look At The Marines’ Loitering Munition-Ar-
med Light Armored Vehicle.” Twz.com, October 11, 2021. This Is Our First Look At The
Marines’ Loitering Munition-Armed Light Armored Vehicle

Voc, Tatdna. 2025. ,,Ruska armada ma mit vic operatort drond nez pésaka.” Novinky.cz,
27.3.2025. Ruskd armada md mit vic operator(i drond nez pésakt - Novinky

Watling, Jack, Reynolds, Nick. 2024. “Tactical Lessons from Israel Defense Forces Opera-
tions in Gaza, 2023.” RUSI Occasional Paper. ISSN 2397-0286 (Online)

Zhugan, O., Degtyarev, M. 2024. “Version of Loitering Munitions Classification Based on
the State-of-the-Art and Trends Analysis.” Space Science and Technology. 2024/30, No.
3. p.-31-39. https://doi.org/10.15407/knit2024.03.031

Zimmerlie, Ash. 2024. ,Shallow Waters and Deep Strikes: Loitering Munitions and the
Australian Army’s Littoral Manoeuvre Concept”. In Australian Army Journal, Volume XX,
No, 1 p. 83-109. doi: https://doi.org/10.61451/267506

222



Vojenské rozhledy ¢. 2/2025 DOI: 10.3849/2336-2995.34.2025.02.223-238

Peer-reviewed

Does Mandatory Military Service Impede
Male Representatives from Pursuing Higher
Education in Post-Soviet Armenia?

Brani povinna vojenska sluzba v postsovétské Arménii
muzskym zastupcim ve vysokoskolském vzdélavani?

Gevorg Grigoryan'?, Ning Huichun'?, Jingjing Shi3, Ani Margaryan*>

Jiangxi Tellhow Animation Vocational College, China
2Universiti Teknologi MARA, Malaysia

3Taizhou Vocational and Technical College, China
4Soochow University, China

*National Academy of Sciences of Republic of Armenia

%Yerevan Brusov State University of Languages and Social Sciences

Abstract:

Abstrakt:

The enforcement of mandatory military reforms in 2016 and 2018 has
significantly affected the overall layout of higher education (HE) in
Armenia, creating a number of challenges for different stakeholders.
The current research paper makes an attempt to examine the main
perceptions of teachers, students, educators, etc., of the enforcement
of mandatory military service reforms on the HE system in post-Soviet
Armenia. The data of the following study was obtained from four
different state universities located in the Republic of Armenia. The
outcomes of the research demonstrate that different stakeholders hold
controversial opinions in terms of the application of these reforms. The
findings illustrate that these reforms positively influenced in developing
academic integrity, and equality among students with different social
and geographic backgrounds, however, they have worsened the overall
competitiveness of higher education creating a female-dominating
educational environment.

Prosazeni povinnych vojenskych reforem v letech 2016 a 2018 vyzn-
amné ovlivnilo celkové usporadani vysokoskolského vzdélavani v Arménii
a postavilo pred rizné zucastnéné strany fadu vyzev. Tento ¢lanek zk-
ouma hlavni nazory uditeld, studentd, pedagogl atd. na zavedeni reforem
povinné vojenské sluzby v systému vysokého Skolstvi v postsovétské
Arménii. Data pro nasledujici studii byla ziskana na ctyrech rlznych
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statnich univerzitdch v Arménské republice. Vysledky vyzkumu ukazuji,
Ze rlzné zucastnéné strany maji na uplatiiovani téchto reforem rozporné
nazory. Zjisténi ukazuji, Ze reformy mély pozitivni vliv na posileni akadem-
ické integrity a rovnosti mezi studenty s rliznym socialnim a geografickym
zazemim, zhorsily vsak celkovou konkurenceschopnost vysokoskolského
vzdélavani a vytvorily vzdélavaci prostredi s prevahou Zen.

Keywords: Compulsory Military Service; Deferment; Educational Continuity; Higher
Education; Reform.

Klicova slova: povinna vojenska sluzba; odklad; kontinuita vzdélavani; vysokoskolské
vzdélavani; reforma.

INTRODUCTION

Compulsory military service is essential for a country to secure its safety and sovereig-
nty amid conflicts. Following the collapse of the Soviet Union, Armenia introduced a mi-
litary draft in response to ongoing military conflicts with neighboring countries, Turkey
and Azerbaijan. This draft compelled a significant proportion of young men to undertake
two years of military service. The mandatory military draft was implemented alongside
Higher Educational Institutions. The Armenian government granted military deferment
for 4-9 years on the basis of higher education. Upon graduating from university, many
young Armenian men were granted the rank of lieutenant, which eased their military
service. Completing military duty was also advantageous in the labour market, particu-
larly for government office work. However, over time, Armenia passed a new law obli-
ging all 18-year-old students to be conscripted into the army for two years, regardless of
their enrolment in higher educational institutions. Many Armenian male students were
taken aback by the new rule requiring obligatory military service from the age of 18.

In 2017, a peaceful protest started in front of the leading university of Armenia: Yere-
van State University. The protest initiative entitled “There Will Be Deferment” received
widespread recognition and support from the Armenian society. The main reason for
this protest movement was a proposed modification to the Act on Military Service. The
modification altered the process of obtaining deferments for male students, complica-
ting it and lowering the number of recipients. The main objection to the new regulati-
on stemmed from the view that students’ basic rights to retain educational continuity
should not be compromised. In response to the movement, the Ministries of Defense
and Education of the Republic of Armenia enacted policies addressing the issue. Accor-
ding to the new policy, students who want to complete their bachelor’s degree before
joining the army must sign a contract with the Ministry of Defense of the Republic of
Armenia pledging to serve in the army for three years right after graduation, rather than
the initial two years. In exchange, the state covers their tuition costs.
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Since the implementation of the new policy, the proportion of male dropouts from
Armenia’s higher education institutions has risen dramatically. Furthermore, the general
GPA of young males in Armenian higher education institutions has dramatically dropped
compared to their female peers, causing numerous challenges in the Armenian higher
education system. Finally, the new policy has had a long-term detrimental impact on the
labor market and human capital in the Republic of Armenia. Hence, the current research
paper aims to:

1. to analyze and evaluate the current situation of higher education after the en-

forcement of military service,

2. Toidentify and present the problems of higher education after the enforcement

of military reforms in 2016 and 2018,

3.  to determine the perceptions of different stakeholders in terms of military ser-

vice reforms.

The research questions addressed in the following paper are as follows:

1. What are the disadvantages and advantages of the enforcement of the

above-mentioned reforms?

2.  How do teachers and students perceive the impact of compulsory military ser-

vice on higher education?

3. What benefits might compulsory military reforms bring to education and so-

cio-economic life of students?

The answers of these research questions will guide us to have a better under-
standing of the current situation of higher education, its needs, lacks and demands. The
research outcomes could be a blueprint for educators and policy makers seeking to bet-
ter the situation. This research contributes to the current literature on the impacts of
military service.

Despite much discussion, there are no studies to our knowledge that have fo-
cused on evaluating and presenting the impact of military service reforms on higher
education in Armenia.

1 RESEARCH METHODOLOGY

To provide thorough and accurate answers to the research questions, our re-
search team applied both quantitative and qualitative research methods. Three primary
components make up our research design: in-depth interviews with university staff, in-
terviews with students and phone calls or online interviews with parents and civil society
organizations. To guarantee the comprehensive and holistic outcome of the research,
our research team tried its best to include as many interviewees as possible. Over 77
university teachers and experts, 111 students (both male and female) and 56 parents
took part in our study. The interviews covered both closed and open-ended questions.
The conducted interviews provided sufficient background for data analysis. To elicit the
opinions of all parties, we employed a ten-point Likert scale numerical format. The Likert
scale is important for building knowledge in social science research because it is the
process of measuring qualitative or quantitative attributes of entities (Heo et al., 2022).
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University teachers and students were chosen based on purposive sampling. To ob-
tain data, surveys conducted in the classroom, field notes, and other methods were
employed by our research team. This methodology enabled us to understand and tho-
roughly analyze the effects of required military service on Armenia’s higher education
system and labor market from the viewpoints of various stakeholders.

2 LITERATURE REVIEW

A number of studies have tried to examine the consequences of mandatory military
service on socio-economic life of various countries. To date, the outcomes of research on
compulsory military service and its impact on education are controversial. Of course, the
outcomes of any study are mainly dependable on the target country, identification stra-
tegies, dependent and independent variables, institutional military service, laws, etc.
The research conducted by R. Savcic et al., in the Republic of Cyprus reports that military
service has a positive and significant effect on men’s subsequent academic performance
as measured by grade point average (Savcic et al., 2023).

Another study conducted by Bingley et al. (2022) in Denmark demonstrates that men
with low Armed Forces Qualification Test (AFQT) scores are more likely to take vocational
training, not higher education, because of military service (Savcic et al., 2023).

However, for Italy, no effect of military conscription on enrolment in tertiary educati-
on is found, except for recruits from lower socio-economic backgrounds (Di Pietro 2013).

According to Di Pietro 2015 no effect of military conscription on enrolment to tertiary
education is found in ltaly, except for recruits from lower socio-economic backgrounds
(Hubers & Webbink, 2015).

Galiani, Rossi and Schargrodsky (2011) document that conscription increases the like-
lihood of developing a crime record (Torun & Tumen, 2016).

Vincent Lynk-Jensen (2018) finds that conscription reduces years of schooling as well
as the probability of finishing high school at the age of 25 for draftees, but it does not
affect crime or the probability of being unemployed (Savic et al., 2020).

Mouganie (2020) does not find a significant effect of CMS abolition on employment
or wages in France (Mouganie 2020).

Peacetime military service has both positive and negative effects on human capital.
While it depreciates academic skills, it also enhances non-cognitive ones (Savcic et al.,
2023).

Military service and its outcomes for higher
education in the Republic of Armenia

In the Republic of Armenia, all male citizens are conscripted to mandatory milita-
ry service after they turn 18. More specifically, many male citizens start their military
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service after the completion of high school or a few months later. The standard duration
of compulsory military service is 2 years; however, it may vary depending on certain
cases.

After becoming an independent country in 1991 until the second Nagorno-Karabakh
war in 2016, two major reforms were employed that drastically affected the socio-eco-
nomic and educational fields in Armenia. The first reform deeply affected the majority
of students performing their bachelor’s and master’s degrees at state universities (Yere-
van State University, Armenian State University of Economics, Yerevan State Pedagogical
University, Yerevan State University of Architecture, etc.), while the second reform had
an impact on PhD students.

Reform 1. During the period 1991 up to 2009, students enrolling state universities of
Armenia were obtaining army deferment from the government. The army deferment
period covered 4 and 2 years for bachelor’s and master’s degrees respectively. After the
completion of the master’s degree, many students were trying to be enrolled for a PhD
program to avoid mandatory military service permanently. However, only 1 percent of
students managed to do so taking into consideration the limited places. Each profession
got only two seats. At that time, education in Armenia was very competitive. Many male
citizens tried their best to get higher education, especially in the fields of law, foreign
languages, economics, etc. After the completion of the bachelor’s degree, the majority
of male students went to serve army taking into considerations the difficulties they were
going to face in labor market without completing their mandatory service. A number
of experts in Armenia welcomed the continuity and integrity of education and military
service in two major aspects, firstly, students were able to complete their educational
degree without an interruption; secondly, male citizens went to serve army in more ma-
ture age.

A protest movement started in front of Yerevan State University in the fall of 2017.
The student movement attracted the attention and support from the public. The mo-
dification changed the procedure for male students seeking deferments, increasing its
complexity and decreasing number of recipients. The employment of the new act sought
to stop boys from avoiding the army using education as an excuse (Navigating Higher
Education and Military Service: Challenges Faced by Male Students in Armenia, 2024).

Although young men’s education may be disrupted by the mandatory military duty,
the Armenian government has taken measures to alleviate this problem. According to
those measures students who want to obtain their bachelor’s degree before serving
in the army are required to sign a contract with the Ministry of Defense committing to
serve in the army for three years after they graduate, instead of the initial two years. In
return, the state covers their tuition fees. Otherwise, upon reaching the age of 18, they
will be conscripted to the army for two years (Governmental Decision N451).

In this study, we made an attempt to present evidence based on the above-mentio-
ned claims in regard to the effect of each reform on higher education and labour market.

It would be ideal to obtain accurate and comprehensive information about the spe-
cifics of male citizen’s compulsory military service, army-avoidance tactics, education in
army, the proportion of male students who applied for three-year mandatory military
service, the approval rate of those applications, etc. However, it should be mentioned
that the Ministry of Defense of the Republic of Armenia declined our inquiry and did
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not facilitate the provision of such figures. So, our research has to rely mainly only on
publicly accessible information. In the next section of our research paper, we discuss the
outcomes of the available information and make an attempt to shed light on the main
research question.

3 FINDINGS AND DISCUSSIONS

The following study was conducted in the Republic of Armenia in the academic years
2022-2024. The data of the current research was obtained from four state and one priva-
te university in Armenia: Yerevan State University (YSU is the leading university of Arme-
nia, Yerevan State Agrarian University, Yerevan State University of Architecture, Yerevan
State University of Economics, Russian-Armenian (Slavonic) University).

We tried to employ a diverse non-probability sample to guide the university selection
process. Our research methodology consists of two parts. The first part aims to reveal
the overall perceptions of compulsory military service held by different stakeholders. To
thoroughly evaluate the gathered data and satisfy the research objectives, the current
study employed a number of research instruments, including commentary, quizzes, in-
terviews and quantitative and qualitative research procedures.

The current study seeks to identify the outcomes of mandatory military service on
higher educational institutions of Armenia. To fulfil the objectives of our study, we held
interviews with 57 participants (37 students and 20 teachers). All of the participants
were Armenian.

Prior to the obtainment of any data, all participants were provided adequate infor-
mation about the objectives of the current study. Naturally, permission to do so was
requested and granted.

It was clear from the interview results that all parties were not satisfied with the out-
comes and implementation of the new reforms.

To ensure the privacy of each interviewee, all participant parties were identified with
an alpha-numeric identifiers (teachers: T1-T20, students: S1-S37)

To collect the required data for the following research paper, we used interviews as
the research instrument. With the help of interviews, we successfully managed to gain
an immense amount of qualitative data. Interviews provide an opportunity for partici-
pants to share their feelings, prejudices, opinions, desires, and attitudes towards dif-
ferent phenomena they experience in the workplace or other organizational contexts
(Dunwoodie et al., 2022).
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3.1 Teachers’ comments

T1 Frankly speaking, the implementation of the reforms has a positive effect. Those
reforms decreased the risks of corruption in higher educational institutions. A number
of students avoided mandatory military service through nepotism and bribery. However,
after the defense of PhD thesis, those students were barely engaged in science. So, as for
me, the influence of new reforms is mainly positive. Positive -10 points.

NN -+ (s [e |

T2 Nowadays, the percentage of dropout male students after the completion of man-
datory military service has significantly increased. In some classes, one can barely notice
one or two boys. | think these two reforms have negatively affected on the university life
of students. Before 2009, students had the chance to complete their educational pro-
gram, while now the disruption of continuity has decreased the overall number of male
students and their GPA compared to female students. Neutral-5 points.

L 750 O O N E R

T3 After the completion of military service, the majority of male students do not drop
out, but change their full time education to distance learning and start working with
a low salary. The main goal of those students is just to obtain a diploma, which leads us
to the conclusion that male students are actually not interested in education. This is the
main reason why our labor market lacks of professionals. Neutral -5 points.

= - - [ [ [ [+ ]

T4 You know, | heard lots of complaints from different stakeholders in terms of these
two reforms. Literary, no one can deny the negative impact of these reforms. However,
we should not forget that we live in a “ not war, not peace’ situation, where every mo-
ment a war may burst out. So, | totally approve the measures taken by the government.
The safety of a country is more important than education. Positive -10 points.

L 75N O O N E R

T5 To be frank, | think that after the enforcement of those two reforms, the competiti-
veness of learning among students has dropped. Male students get enrolled to a univer-
sity and after a term, they are subjected to mandatory military service. Of course, they
can’t be interested in learning, they are looking forward to the start and completion of
their military service. So, we, teachers, in some content, just give them some grades,
we don’t want to make the process more complicated. After the completion of military
service, some students try to resume their studies, however they mainly forget the con-
tent, they face difficulties in the initial stage, so we just try to compromise something for
them, so that they can be prompted to continue the educational process smoothly. All
the steps have decreased the quality of education in university life. Besides this, | think
classrooms nowadays are more female-driven. Before, male students dominated, now
the situation has changed, which in turn affected the mentality and overall atmosphere
of the classroom management as well. Negative-7 points.

8 ‘9 ‘10 ‘
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L 75N O O 2 E T R

T6 After 2020, | feel we have an academic collapse in the field of PhD studies. | share
the opinions that the PhD process was full of some bribery, and sometimes it served
as a way to avoid the military service, however one should mention that 50 percent of
those male students continued to work and progress in academic life. Before, we had an
extensive amount of article submission, journals were flourishing, even more male stu-
dents were trying to publish articles in WOS or Scopus indexed journals. For now, | can
say, the rate of publication and submission has significantly dropped. For a long time,
we have not even arranged PhD thesis defenses, everything has just stopped. Positive-9
points.

L 75N O O 2 T R

T7 Distance learning was not common in Armenia. Even more, those diplomas were
not considered as a proof of education. After the implementation of these two reforms,
the number of students enrolling into distance learning for bachelor’s degree has signifi-
cantly increased. So, one can notice, we have female dominated full time bachelor’s de-
gree and male-dominated distance learning. | think distance learning does not fully fulfill
the intended educational goals. Male students do not get proper education; they are not
ready for labor market. This highly affects the quality and reputation of any university.
For me it is more like “buy and sell diploma”. Students need diploma and university ne-
eds money from the students. So, the main purpose of education has gone. Negative-2
points.

L 75N O O 2 T R

T8 A lot of problems have emerged since 2017. The academic staff clearly notices the
degradation of students. After the completion of the mandatory military service, male
students simply beg for some low grades. Their main excuse is that due to the military
service they have forgotten the past knowledge and they need time to adapt to the
new learning environment and society. Their argument is reasonable; however, students
should not take it for granted. Negative-2 points.

L 75N O O 2 T R

T9 The current unfavorable situation of the educational life in Armenia should not
be associated only with the employment of the new reforms. The socio-economic poor
conditions, high rate of unemployment, low salaries, temporary wars and conflicts with
Azerbaijan and high rate of migration have caused the severance of the matter. Many
male students come to the conclusion that university education will not help them find
the proper job with a desired salary. So, they are more inclined in attending various
training centers that can provide knowledge in a short period of time, instead of spen-
ding money for a long term and theoretical knowledge. Training centers have become
the major educational centers for IT specialists, language learners, economists. Those
training centers provide more practical knowledge which ease their way to market. Po-
sitive-8 points.
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T10 The new military reforms have enabled a number of students to get higher edu-
cation with the support of the country. | can clearly notice the increase of the number of
students from remote regions of Armenia. Before, students with low family income were
not able to enter any higher educational institution, while now the geographic map of
students has changed. Compared to that, students located in Yerevan and nearby places
prefer getting higher education in foreign countries, as they regard national educational
system not competitive. Positive-9 points.

L N CO TR N O ER E

3.2 Students’ comments

S1 From my perspective, our country should not impose this kind of reforms on stu-
dents like me. We are too young and inexperienced for military service. It is much better
if we go and serve in the army after the completion of our bachelor’s or master’s degree.
Instead of doing this, our government can call other civilians to come and serve with
a decent salary. Two years is not a short period. It totally distorts us from our learning
process. Negative -4 points.

EENE -« s [ | s s o

S2 It was so hard for me to get reintegrated to this educational system again. It was so
hard to interact with course-mates. They have a very immature mentality. The courses
are boring, that is why | have decided to change my full time study to distance learning.
| can combine work and education, will earn money. | don’t want my parents to take that
responsibility. Negative-4 points.

L 70 O OO A D R U

$3 | was so angry when | heard | could not go abroad to study because of my compul-
sory military service. That ruined my plans. | was planning to go to Athens, Greece. | got
my enrollment, however our ministry of education did not allow me to leave the country.
| am studying at Yerevan State University of Economics just for my parents. It is already
2 months passed and | have three months left till the start of my mandatory service, and
| have no interest in these boring subjects. Here we use old books, books that were po-
pular in the period of the USSR. | can’t get any scholarship; all the scholarships are only
for girls. Negative -2 points.

L 7O CO OO A D CR U

S4 After the completion of my mandatory military service, | can see the true colors
of this society. Education in Armenia is fake. | just need a diploma to get a job in the go-
vernment. Everything is about connections, whom do you know, whose patronage you
should get to take different vacancies. Grades in our university are also superficial. Those
students who are close to lecturers or are their children always get benefits: easy grades,
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scholarship, arbitrary attendance of classes. At the beginning, | was so motivated to do
so much, for this stage | feel disappointed a lot. Positive -9 points.

T R s L R DR P

S5 For now, the only thing that comes to my mind is earning money. | feel | don’t have
enough patience to deal with all these subjects. Many of them are useless and not rela-
ted to the major, that is why | changed my full time study into distance learning. | feel our
faculty (Journalism) should provide more practical knowledge, everything is theoretical
based on old books and materials. | can get practical knowledge and experience by wor-
king in this field. Why do | need to attend university for a full time program? Neutral-5
points.

L 70 O OO A D R U

$6 In 2017, | enrolled in my bachelor’s degree with excellent scores, so | got a four
year deferment. | was so happy, so were my parents. | was taking my studies very se-
riously. | had decided to continue for master’s degree, then PhD. Alas, the new reform in
2018 totally destroyed my plans. | didn’t even complete my master’s degree. Mandatory
military service negatively influenced my life and career. For now, | am thinking of mo-
ving to another country. Positive-9 points.

L 70 O OO A D R U

$7 The nation-army initiative was very beneficial for me. | am from a small village in
Ashtarak town. My family is engaged in farming. | had an interest in studying, getting
higher education, however my family could not afford it at all. With the help of the na-
tion-army initiative, | was able to get my bachelor’s degree for free. At the same time,
| served in the army for three years with honor. Now | am doing my master’s degree. At
the same time, I’'m working at the ministry of Defense of the Republic of Armenia. | high-
ly appreciate this initiative. Positive-9 points.

L 75N O O 2 T R

S8 Frankly speaking, | don’t see any difference between enrolling to any university,
then completing military service, coming back and continuing education. Of course, our
country needs us, education is important, but country is more important. It is worth
mentioning that our country supports us financially. When it comes to complaints on
educational continuity, | think that makes no sense. Students with some special connec-
tions always got those advantages, nowadays they are not satisfied as there is no room
for them to escape from serving in the army. Everyone is equal regardless of their social
status. Neutral-3 points.

L 75N O O 2 T R

§9 Compulsory military service has critically changed my horizon and worldview. | can
picture myself before and after army. | was not interested in studies in my first year of
university, however now, | got more mature and | am taking my studies really seriously.
Lecturers also treat us nicely. | got a partial scholarship. | like my profession a lot. Military
service made me realize what | want to acquire in life. Positive-8 points.
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$10 You know this topic goes extreme. Majority of students consider reforms imple-
mented in 2018 as devastating, while | think it simply disclosed the real picture of the
educational system of Armenia. There were fake excellent learners, whose main goal
was getting rid of military service in a legal way. The chairs of almost all the universities,
journals, etc. were corrupted. Now we have equal rights and | respect our government
for that. This reform does not exclude deferment, simply it really seeks to find people
who are interested in science. If you examine the data of those PhDs before 2018, you
can clearly see no one writes articles or does any scientific research after earning their
degrees. So, for me this reform is constructive. We don’t have pseudoscience any more.
Positive -7 points.

s FR o LA R DR P

To summarize the comments made by different parties of our research, we employed
SWOT analysis (a framework of four major elements: Strengths, Opportunities, Weak-
nesses and Threats). SWOT analysis is a significant tool for situation analysis that helps
the managers to identify organizational and environmental factors (Girel, 2017).

+ Lack of competitive education \

+ Scarcity of master's degree
enrollment and PhD degrees

* Lack of scientific research

+ Low rate of submission of

scientific articles

( Establishment of new research

centres
* Prompting high pay for research
talents
+ Refreshing the old materials and
books
/Opportumtes

Strengths

_/ scoring

Demotivation

* Disruption of academic
continuity

+ Gender unequality

* Access to education

* Equal rights

* Higher education without
corruption risks

* University for all

-

Graph 1: SWOT analysis of the comments
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To conduct the second part of our research, we created a data set profile of all the stu-
dents enrolled at the above-mentioned universities from September 2015 to 2024. After
receiving the consent of university management body, we obtained the full data on the
national entrance exam scores, the grades of male students before and after completing
the mandatory military service. Our data set contains information on the students’ non-
-gradable exams as well as those with the pass or fail results. Besides scores, our data
set also includes some extra information such as the students’ level of studies (bachelor,
master or PhD), gender, year of birth, faculty name, age of university admission, years of
conducting mandatory military service, etc.

The distribution of the major differences by gender is presented in Table 1. A third of
the sample consists of male students, who, as a result of forced conscription, start uni-
versity on average 1.8 years older than their female counterparts. Male representatives
enroll the university with equal grades, and they graduate with lower grades compared
to their female counterparts.

Table 1: An overview of the major variables

All Males Females
Age at enrollment
Median 18.80 19.80 17.70
Deviation 0.91 0.81 0.58
Minimum 17 17 17
Maximum 19 21 20
Admission overall grade
Mean 17.82 17.74 17.85
Deviation 2.50 2.51 2.56
Minimum 9.75 11.67 9.75
Maximum 20 19.99 20
Grade point average (GPA)
Mean 6.19 6.15 6.21
Deviation 3.26 3.18 3.30
Maximum 10 9.77 10.1

The details of other variables (year of birth, admission term, and district of stu-
dent’s origin) are not provided in the test due to personal privacy issues. To thorough-
ly examine the influence of military reforms on university students’ GPA, our research
team has employed the DID (difference in differences) model. The DID model is one of
the most popular methods in the social sciences for estimating causal effects in non-ex-
perimental settings (Roth et al., 2023). We examine the gender-specific characters of
the reforms and try to figure out the difference between the GPAs of male students,
who were impacted by the changes, and female students, who were not, over a brief
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period of time (2 years). If the mandatory military service has a significant impact on
GPA, then we can conclude that the GPA of male students should differ from the GPA
of female students. More particularly, if the effect is positive, then following the first
(second) reform, the GPA of male students should rise (fall) compared to the GPA of
female students, and vice versa. As mentioned above, our research team tried to access
the average of all the grades that the student received for all of their university exams to
calculate their GPA, which we then regress against a set of variables specific to each indi-
vidual. We obtained information of students’ GPA scores before and after conscription in
military service from four state universities. The first line graph represents the outcomes
of GPA scores (see below). In this line graph the median GPA scores are illustrated for
the academic years 2018-2023.The second line graph shows the GPA median scores be-
fore the reform enforcement (see Line Graph 2). To compare the GPA scores before the
reforms and after that, we examined GPA median scores for the 2010-2016 time period
as well, and then made an attempt to compare both. And finally in order to have a ho-
listic understanding of the GPA index, we compared the median GPA scores of female
students with male students. Line Graph 3 reflects the outcomes of our investigation.
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The research paper aims to study the effects of mandatory military service re-
forms on the higher education in the post-Soviet Armenia. Taking into account the ini-
tial perceptions of different stakeholders, we can clearly underscore the fact that the
enforcement of those two reforms has had a negative impact on the educational life
in terms of gender-equality and GPA score, however, those reforms have also provided
equality. Before the introduction of reforms, the competitiveness of higher education
was mainly targeted for military avoidance. This complies with prior studies done by
Torun and Tumen. Individuals may attend higher education to avoid or postpone their
required military service (Torun & Tumen, 2016). The fact that education was a way to
avoid military service can be objectified by the examples of several countries (Sargsyan,
2015). More specifically, teachers T1 and T6 regard the implementation of these reforms
as positive taking into consideration the fact that the level of bribery, favoritism, and aca-
demic plagiarism has declined a lot. At the same time, they suggest that the government
take some measures to activate research programs and draw the attention of male stu-
dents mainly via grants and scholarships. Participants T2, T3, T7 consider those reforms
negative, voicing the high level of drop outs and distance learning after the completion
of mandatory military service. This idea totally goes well with the prior research con-
ducted by Hubers and Webbink who stated that compulsory military service decreases
the proportion of Dutch university graduates (Hubers & Webbink, 2015).
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Participants T5, T9, T10 underscore the low level of uncompetitive education,
however they consider the causes of this problem to go far beyond the military service.
They think that migration, low income market and the relatively low ranking level of
universities also influence students. The comments done by different parties of the fol-
lowing research have created a room for discussion. The majority of students complain
about the violation of their educational right, more particularly the dis of academic con-
tinuity. Specifically, participants S1, S2, S7 mentioned the mandatory military service as
the reason for their low GPA level and lack of motivation. Similar comments were also
tackled by some lecturers. University staff is more concerned with the increase of dis-
tance learning, low interest in educational programs, low attendance index and low mo-
tivation in pursuing PhD degrees. However, some students did not share this viewpoint.
Moreover, according to them, military reforms ensured the equality of education in the
state universities of Armenia and an absolute collapse of bribery. Even more, some of
them consider the outcomes of the reforms only positive in terms of scholarships, equal
opportunities for all, etc. Sociologist Gans (1972) says that the poor segments of society
are quite functional in this sense; they are lured into armies (as well as other danger-
ous or difficult civilian jobs) for the sake of the payment (Ritzer, 1983: 233). This is the
main reason why many residents of rural areas in Armenia highly support these reforms.
Coming to the second question, it is obvious that the overall GPA level has critically
dropped since the enforcement of the second reform. However, the GPA overall drop
is dependent on many factors, such as financial situation, instant inflation, continuous
war, migration, deterioration of socio-economic life in Armenia, easy access to foreign
universities with the help of many scholarship programs. The GPA median scores clearly
illustrate that the competitiveness of male students’ learning before the enforcement of
the second reform was mainly the result of avoidance of mandatory military service. The
inner motivation was not driven by the real interest of a learner. We notice that the for-
mer public respect for teachers, lecturers, and scientists has experienced a great decline.
In the digital era, the attitude towards knowledge and its bearer has changed drastically.
Various factors have contributed to this, many of which are due to the unprecedented
changes in the field of technology and information in recent decades, the so-called “side
effects”(Atoyan et al., 2021).

This argument was stated by many lecturers as well as learners in their com-
ments. Compared to their male counterparts, female students always excel over their
male counterparts, which is shown in the results collected by different universities. Of
course, one should notice that compared to males, females have better learning envi-
ronmental background.

CONCLUSION

This research paper aims to examine the perceptions of various stakeholders, inclu-
ding teachers, students, and representatives of civil society, regarding the impact of
mandatory military service on higher education in Armenia. At the same time, the paper
attempts to present the median GPA of male students before and after conscription. The
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outcomes of this study clearly demonstrate that the different stakeholders have con-
trasting views on the implementation of the new reforms. More specifically, some tea-
chers and students believe that compulsory military service has increased the number
of students dropping out, created a female-dominated higher education system, caused
a collapse in PhD enrolment and interest in scientific research, lowered the number of
students studying for a master’s degree and deteriorated labor market requirements.

At the same time, our research outcomes have highlighted the major advantages of
enforcing these new reforms. Firstly, these reforms have extended the geographical re-
ach of students, enabling them to obtain a tuition-free education. Secondly, these re-
forms have eliminated all corruption risks related to PhD enrolment and created a com-
petitive environment for those wishing to engage in research programs. The research
findings also show that, compared to their female counterparts, students may achieve
lower GPA.

These findings clearly demonstrate the importance of incorporating mandatory mili-
tary reforms into higher education in order to strengthen the country’s safety, maintain
academic integrity and ensure consistency. We hope that our study will provide a valua-
ble foundation for further research.

This article was prepared without any external financial support.

The authors declare that there is no conflict of interest in connection with the pub-
lication of this article and that all ethical standards required by the publisher were
accepted during its preparation.
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Abstract:

Abstrakt:

The study focuses on the methodologies and strategic implications
of restoring industrial complexes in post-conflict environments.
Drawing on empirical evidence from the war in Eastern Europe, it links
NATO engineering doctrine with approaches to damage assessment
and stability classification. It proposes damage categorisation and
prioritisation of reconstruction based on structural degradation and
external system dependencies. Key strategies include mobile engineering
teams, improvised materials, and limited documentation. The study also
highlights the need to protect sensitive information generated during
recovery. A combined approach ensures efficient reconstruction and
national defence resilience.

Studie se zaméruje na metodiky a strategické dopady obnovy primyslo-
vych komplexd po ozbrojeném konfliktu. Vychazi z empirickych poznatk(
z valky ve vychodni Evropé a propojuje doktrinu NATO s pristupy k hod-
noceni poskozeni a klasifikaci stability. Navrhuje kategorizaci destrukce
a stanoveni priorit obnovy dle miry konstrukéni degradace a zavislosti na
vnéjsich systémech. Klicové strategie zahrnuji mobilni inZenyrské tymy,
improvizované materialy a redukci technické dokumentace. Studie dale
zdUraznuje potrebu ochrany citlivych informaci vzniklych béhem obnovy.
Kombinovany ptistup zajistuje efektivni rekonstrukci i obrannou bezpe¢-
nost statu.
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INTRODUCTION

The ongoing large-scale ground combat operations in Ukraine have resulted in severe
and widespread damage to critical infrastructure. This destruction has been predomi-
nantly caused by sustained artillery bombardments, unguided missile strikes, and the
deployment of unmanned aerial vehicles (UAVs), all of which have contributed to the
extensive degradation of both industrial and civilian facilities.

In order to facilitate rapid post-conflict recovery, it is essential to develop two distinct
restoration strategies, each tailored to the level of structural damage incurred. The first
applies to facilities affected by minor damage, while the second addresses scenarios in-
volving moderate to severe destruction. Such damage is typically observed in industrial
zones subjected to overpressure values ranging from 0.1 to 0.8 bar. Minor impairments
are most often associated with overpressures below 0.2 bar, whereas moderate structu-
ral degradation tends to occur between 0.2 and 0.5 bar. The assessment of damage le-
vels is carried out using UAV reconnaissance, which provides real-time surveillance and
situational awareness in densely built environments (Stodola et al., 2019).

Figure 1: Ruins in the area of Mariupol Harbour with destructed Ukrainian multiple rocket launch-
er VERBA of the 122 mm caliber [May 2022, digi24.ro]
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A clear example of this destruction can be seen in the city of Mariupol, where entire
industrial zones were subjected to repeated high-intensity shelling (Ilvan et al., 2025).
Figure 1 depicts a Ukrainian 122 mm multiple rocket launcher (MRL) system that was
destroyed in situ amidst the ruins of a targeted industrial facility. The image highlights
the operational environment in which emergency engineering units are required to func-
tion during the early stages of recovery, and illustrates the extent of structural collapse
and technical complexity that must be addressed during reconstruction.

The timeline for repair and renewal operations (RMR) varies significantly depending
on the extent of the damage. Empirical studies and wartime operational assessments
have established timeframes of up to 30 days for facilities suffering minor damage, and
up to 90 days for those affected by moderate destruction. During this period, the prima-
ry objective is the rapid reactivation of production capabilities, often through the use
of temporary or simplified technical configurations. These include the refurbishment of
critical assets such as machining tools, assembly lines, and industrial control systems
across both heavy and light industries. Without restoring the functionality of these sys-
tems, enterprises cannot resume designated production outputs.

Repair and renewal efforts are typically conducted using a combination of established
technical protocols and improvised, field-engineered solutions. These solutions are of-
ten developed on-site following detailed assessments of the damage profile. Operations
rely heavily on emergency stocks and locally available building materials, replacement
components, and spare parts.

1 MATERIALS AND METHODS

The reconstruction of industrial complexes in post-conflict scenarios constitutes
a highly complex engineering and logistical operation. Its objective is not only the physi-
cal restoration of damaged structures but also the rapid reinstatement of industrial pro-
duction capabilities under constrained timeframes and limited resources. Accordingly,
the methodological framework is grounded in a systematic classification of damage lev-
els, technical condition assessments, and the selection of context-specific construction
strategies and organisational procedures. Reconstruction interventions are categorised
according to the extent of structural degradation and the operational objectives into two
principal levels: partial reconstruction and comprehensive reconstruction.

Partial reconstruction is applicable when the physical wear of the facility does not
exceed 45%. Typical actions include:
. Spatial reconfiguration without significant alterations to load-bearing elements;
. Localised replacement or repair of facade elements, enclosure components,
and surface finishes;
. Targeted interventions in structural or roofing subsystems that remain function-
ally intact.
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Comprehensive reconstruction is mandated in cases of major structural impairment
or when the facility is functionally obsolete in relation to the current production re-
quirements, with structural degradation ranging from 45% to 50%. Representative tasks
include:

° Full replacement of structural systems such as frames, columns, or trusses;

° Vertical and lateral expansion of the facility (e.g., the addition of one to five
floors depending on subsurface and superstructure integrity);

. Reconstruction of intermediate floors, envelope systems, and integrated utility
conduits.

Reconstruction is not merely a process of restoration but also an opportunity for op-
timisation of spatial and structural design in industrial layouts. Advanced transformation
methods may include:

. Vertical extension of usable volume through column elongation or additional
storeys;

. Span modification via removal or realignment of intermediate supports;

. Load capacity enhancement through reinforcement of slabs, foundations, and
support beams;

. Prefabricated modular expansion to achieve rapid coverage of functional space;

. Integration of modern HVAC and lighting systems to meet contemporary envi-
ronmental and occupational standards.

A central component of the methodological approach is the diagnostic assess-
ment of physical and moral deterioration, which determines the viability and nature of
reconstruction.

Physical deterioration encompasses structural and material degradation, identified
through:
° Cracking, excessive deformation, and discontinuities in load-bearing elements;
. Moisture infiltration and loss of protective coatings in concrete and steel
elements;
. Foundation instability and subsidence in core load-transmitting systems.

Moral (functional) deterioration refers to the mismatch between the existing facility
configuration and current production demands, including:

. Inflexible spatial layouts due to excessive internal supports;

. Undersized crane systems and limited technical infrastructure;

. Insufficient environmental control (e.g., poor lighting, ventilation, thermal
regulation).

Further decision-making incorporates the condition of technological systems, con-
nectivity to external infrastructure (power, water, transport), and compatibility with pro-
duction flow and logistics.

To ensure prioritisation and cost-effectiveness, buildings are evaluated using capital
classification models, considering:
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. Structural typology (e.g., steel framing, reinforced concrete skeletons, mason-
ry-bearing systems);

. Envelope technology (e.g., composite sandwich panels, traditional infill walls,
lightweight prefabricated modules);

. Dynamic and static resistance under operational and wartime loading conditions.

This classification enables the estimation of both normative and real service life,
which is influenced by:
. The quality and frequency of preventive maintenance;
. The intensity and variability of industrial load cycles;
. Environmental exposure to humidity, aggressive chemicals, and vibration.

Such assessments form the basis for predictive decision-making models, support-
ing strategic selection between restoration, replacement, or adaptive re-use within the
broader context of defence infrastructure planning and crisis resilience. One practical
application of this methodology is the simulation-based evaluation of artillery unit sur-
vivability and operational continuity in contested environments, using platforms such as
MASA SWORD to quantify the impact of enemy activity on task execution and resource
allocation requirements (Havlik et al., 2024).

1.1 Clearance of mined areas

Available as-built documentation for existing buildings, structures, and equipment
is utilised in the preparation of drafts, technical diagrams, and engineering solutions for
the execution of malfunction repairs and infrastructure renewal. These technical docu-
ments should incorporate basic structural schematics, estimated requirements for buil-
ding materials, components, structural assemblies, critical mechanisms, and a detailed
work schedule including a bill of quantities.

Figure 2: Rescue operations following bombing: Left — Borodyanka, April 2022 (Verkhovna Rada of
Ukraine); Right — Toretsk, July 2022 (State Emergency Service of Ukraine)
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Restorative and repair operations should commence only after search and rescue pro-
cedures (see Figure 2) and emergency stabilization efforts have been completed. These
initial actions, carried out after the safe evacuation of personnel, typically include:

1. Erection of support pillars and clearance of access routes through rubble and
potentially contaminated zones;

2. Structural reinforcement and controlled demolition of unstable elements po-
sing a collapse risk, thereby enabling the safe movement of personnel and continued
rescue operations;

3. Localisation and containment of functional malfunctions, with the reactivation
of energy networks essential to operate water supply and filtration systems in shelters;

4.  Repair and restoration of damaged water mains, gas conduits, electrical sys-
tems, and industrial utility networks;

5.  Temporary reestablishment of disrupted communication infrastructure;

6. Repairs to damaged protective structures, aimed at ensuring the safety of per-
sonnel in the event of repeated enemy fire.

Although the primary objective of rescue and emergency restoration work is not the
immediate reactivation of full production, the timeliness and technical execution of
these interventions significantly influence the duration and success of subsequent indu-
strial recovery. In complex operational environments where infrastructure is degraded
or rendered unusable, maintaining key technical functions often depends on the use
of simplified and resilient procedures that are independent of automated systems and
function without support from digital platforms (Blaha & Brabcova, 2012; Drabek et al.,
2025).

A critical prerequisite for any repair activity in war-damaged areas is the clearance of
mined zones and unexploded ordnance (UXO). In theatres of large-scale ground operati-
ons, mine clearance becomes significantly more complex due to the destructive means
typically employed—such as explosive breaching, mechanical demining (Svehlik et al.,
2023).

When such methods are deployed in densely built-up areas, they often cause exten-
sive collateral damage and may contaminate the operational zone with unexploded sub-
munitions. While the use of modern fire control systems can reduce unintended conse-
quences, the complete elimination of secondary effects remains unachievable (Silinger
& Blaha, 2017; Sustr et al., 2022; Blaha & Brabcovd, 2010).

Unexploded ordnance poses dual threats: it may detonate unpredictably, and it can
be reappropriated for improvised explosive devices (IEDs). Ammunition that functions as
landmines—whether industrially produced or makeshift—may be intentionally deploy-
ed and strategically masked to hinder detection. The process of removing such hazards is
referred to as demining (Hryhorczuk et al., 2024), a task characterised by high risk, long
duration, and operational uncertainty.

Recent analyses of the ongoing conflict in Eastern Ukraine highlight a procedural fo-
cus on the visual inspection of interior spaces for early threat identification. Visual in-
spection represents the first and most crucial step in the assessment of structures for
potential explosive contamination. This phase enables specialists to detect anomalies
or objects indicative of hidden ordnance. However, due to the advanced concealment
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techniques used—where explosive devices are often disguised as everyday items—this
process demands a high degree of technical training and situational awareness.

In addition to visual assessment, advanced detection technologies such as metal
detectors, gas analysers, and multispectral sensors are employed. A multi-layered me-
thodological approach—integrating manual reconnaissance with instrumentation-supp-
orted diagnostics—substantially reduces the risk to field teams and protects adjacent
urban infrastructure during explosive ordnance disposal (EOD) activities.

This approach, adapted to the conditions in Eastern Europe, highlights the critical
importance of combining visual inspection with advanced detection technologies for
accurate identification and safe neutralisation of explosive threats. The methodology
forms the foundation of urban security protocols and supports effective risk manage-
ment (Cimr et al., 2018).

At a broader operational level, the process transitions from individual inspections to
systematic (blanket) area clearance, a task that necessitates close cooperation between
engineers and explosives disposal specialists. Each role carries a distinct mandate and
set of competencies:

1. The explosives expert is responsible for determining the technically appropriate
and safe procedure for ordnance removal and neutralisation.

2.  The military or field engineer focuses on the localisation and spatial analysis
necessary to define the ordnance’s position within the physical and structural context.

Despite clear procedural guidelines, the success of the operation heavily depends on
the degree of cooperation and coordination between both specialists, especially under
combat or post-combat conditions (lvan et al. 2018).

Guarantees and formal task assignments constitute a key component of operational
accountability. The unit tasked with clearing a designated area assumes full responsi-
bility for ensuring that all clearance activities meet predefined safety and operational
standards. Prior to commencement of operations, two mandatory procedural steps are
completed between the issuing authority (commander) and the executing unit:

1. The unit commander submits a formal work methodology (technological proce-
dure), which reflects and satisfies all requirements stipulated by the assigned guarantees.

2. The ordering authority defines the acceptance protocol, specifying how the
cleared area will be inspected and validated to confirm compliance—or identify non-
-compliance—with the stated safety and clearance criteria.

These steps establish a contractual and procedural framework for accountability,
ensuring that all activities are aligned with international standards and doctrinal best
practices in Explosive Ordnance Clearance (EOC).

The operational tasks assigned to the aforementioned unit must be carried out in
accordance with the methodology of EOC.

EOC encompasses all activities aimed at locating, identifying, removing, and neut-
ralising hazardous remnants of military operations, including those arising from armed
conflict and military training exercises (Pekar et al., 2022). The purpose of these activities
is to minimise the risk of accidental detonation and the end goal is to reduce the residual
hazard to a level comparable to non-militarised areas. In this context, all unexploded
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ordnance, weapon systems, and military-related hazardous waste are considered dange-
rous remnants of armed forces operations (Palasiewicz et al., 2023).

The EOC methodology is defined in two key NATO doctrinal sources — STANAG 2394:
Land Force Combat Engineer Doctrine (ATP-52) and AAP-6: NATO Glossary of Terms and
Definitions. Both documents refer to these activities under the broader term Explosive
Ordnance Disposal (EOD), although they approach the concept with slight terminological
and procedural distinctions. These can be compared and aligned with the procedures
outlined in the Czech national military regulation Vsevojsk-16-20.

In ATP-52, the term “reconnaissance” refers to a specialised activity not explicitly de-
fined in Czech doctrine. It is carried out by an Explosive Ordnance Reconnaissance (EOR)
Scout, a trained soldier whose primary task is to evaluate whether a reported object
constitutes dangerous ordnance requiring the intervention of an EOD specialist. This role
serves as an important filtering mechanism, conserving the time and resources of the
highly specialised and limited EOD personnel (NATO, ATP-52, 2008).

In contrast, AAP-6 uses the term “localisation”, which broadly corresponds to the
Czech concept of prlizkum vybusnin as described in VSevojsk-16-20. In both contexts,
this refers to the process of identifying and spatially locating ordnance within areas pre-
viously affected by hostilities (NATO, AAP-6, 2021; VSevojsk-16-20, 2013).

The AAP-6 glossary explicitly defines the term “detection” as the process of searching
for hidden ordnance based on physical indicators and environmental anomalies (NATO,
AAP-06, 2021). This concept is conceptually aligned with geophysical survey principles,
where detection relies on magnetic, thermal, or material contrast signals. In this context,
the requirement for engineering support is minimal, as the task is more closely linked
to technical reconnaissance.

However, ATP-52 expands this concept by specifying a required detection depth of
up to 6 metres, reflecting the operational need to locate deeply buried ordnance—most
notably, large-calibre aerial bombs and penetrating munitions. Detecting and excava-
ting them safely, often requires vertical access shafts and sophisticated retrieval me-
thods, which necessitate full engineering support, particularly under urban or collapsed-
-structure conditions.

The task of “finding and exposing”, which is defined solely in ATP-52 (NATO, ATP-52,
2008), is particularly relevant in scenarios involving electronic, non-contact fuzes. These
fuzes may be sensitive to electromagnetic fields or physical proximity, meaning that the
mere physical presence of an explosives specialist could inadvertently activate the devi-
ce. AAP-6 does not clearly isolate this phase and appears to subsume it under “identifi-
cation,” potentially underestimating its operational significance.

In AAP-6, the activity of “identification” is formally described as a specialised com-
ponent of explosive ordnance disposal. While ATP-52 and VSevojsk-16-20 also reference
this step, only AAP-6 presents it explicitly as a stand-alone disposal activity. According to
AAP-6, proper identification requires more than visual classification. It includes:

1. Precise determination of the type, variant, and calibre of the munition;

2. Assessment of fuse condition, including functionality and trigger mechanism;

3.  Evaluation of the active agent’s status (with radiography noted as the preferred
method);
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4.  Sampling of chemical or biological payloads, where applicable, with stringent
containment to prevent agent leakage.

Both ATP-52 and AAP-6 define “on-site evaluation” as the final analytical phase before
mitigation. It involves confirmation of the calibre, structural integrity, and fuse condition
of the exposed ordnance. This step plays a decisive role in selecting the appropriate
course of action—Dbe it render-safe procedures, relocation, or on-site destruction.

Figure 3: Artillery shells (projectiles) and mines ready for destruction [East Ukraine, August 2022,
REUTERS]
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Figure 4: Destruction of mines and artillery shells (projectiles) [Mariupol, June 2022, La edaction
avec AFP]

The activity of sorting is defined exclusively in the Czech military regulation
V3evojsk-16-20 and is not explicitly addressed in NATO documents ATP-52 or AAP-6. It
primarily concerns unidentified, defective, or failed ammunition that has already been
secured and classified as non-threatening.

The purpose of sorting is to determine the most appropriate subsequent handling
method, typically based on the technical condition, content, and potential utility of the
munition. The main outcomes include:

1.  Destruction — complete neutralisation and disposal (see Figures 4 and 5);

2.  Delaboration — dismantling and extraction of usable components or energetic
materials;

3. Reintegration into further use — under strict safety and quality control protocols.

It is important to note that this sorting process does not apply to unexploded, delibe-
rately masked, or planted ammunition, as these types are treated as high-risk ordnance
requiring immediate EOD intervention and their handling is governed by different pro-
cedural rules.
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1.2 Explosive Ordnance Disposal in NATO Operations

In the context of NATO-led multinational operations, the role of the EOD specialist is
particularly sensitive, as their activities are frequently conducted under observation. Any
decision or action taken by the EOD operator may have significant implications for the
local population’s perception of international forces and overall mission legitimacy. In
today’s operational environments, military units alone no longer possess sufficient ca-
pacity to ensure comprehensive EOD assurance without coordinated, multidisciplinary
support.

Figure 5: Robotic mine sweeping system Uran-6 in Cherson [June 2022, RIA Novosti]

Figure 5 illustrates a Uran-6 multifunctional robotic demining system deployed during
clearance operations in the Kherson region (June 2022). Similar robotic systems have
played a pivotal role in the demining of high-risk zones such as the Azovstal steelworks
complex in Mariupol, during the Russian military campaign in Ukraine. Over the past two
decades, remotely operated mine clearance systems (e.g., MV-4 flails, robotic plows,
and sensor platforms) have become standard assets across virtually all major military
engagements involving NATO.

The assurance of EOD operations is doctrinally governed by several NATO Standardiza-
tion Agreements, including STANAG 2143, STANAG 2389, and STANAG 2370 (AEODP-3).
These standards define the functional relationships, responsibilities, and operational li-
mits of EOD personnel:

1. The explosives disposal expert functions in a purely technical capacity and does
not act as the incident commander.

2. Prior to the commencement of intervention, the EOD expert remains subordi-
nate to the organic (unit) commander.
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3.  The EOD expert holds the authority to postpone intervention until all necessary
technical and safety requirements are fulfilled.

4.  Upon initiating the disposal procedure, the expert acts on behalf of the reques-
ting entity or commander.

5.  The responsibility for overall mission assurance lies with the officer who autho-
rised the intervention.

To effectively execute their role, the EOD specialist depends on area security, medical
services, fire prevention teams, and dedicated engineering assets. EOD specialist is func-
tionally and logistically subordinated to a senior engineer officer, who coordinates the
broader support framework and ensures safe operational conditions (Sustr et al., 2025)

1.3 Particularities of Industrial Complex
Restoration in Wartime Conditions

The restoration of damaged industrial facilities differs significantly from new construc-
tion, particularly in the structure of work tasks. General construction activities represent
only a minor portion, while equipment assembly, roof repairs, steel reinforcement, and
the installation of various systems dominate. This necessitates adjustments to construc-
tion sequencing and organisational procedures. For example, repair and reconstruction
work carried out at the Mariupol Harbour industrial zone under the supervision of the
occupying administration was characterised by the following structure of labour force
utilisation:

1.  Active employment of locally recruited workers loyal to the new administration,
organised into renovation brigades attached to area-specific command centres;

2.  Deployment of contractual construction and assembly units from adjacent regi-
ons of Russia;

3.  Involvement of specialised emergency response teams from national ministries
(e.g. Ministry of Emergency Situations, Ministry of Defence);

4.  Reliance on repurposed Soviet-era Civil Defence headquarters, which continued
to operate in the occupied regions under modified classifications.

Partial Results

The restoration of critical infrastructure and defence-oriented industrial facilities du-
ring wartime requires extremely rapid execution under conditions of limited workforce
availability, reduced technical expertise, and shortages of standardised materials. These
challenges are further exacerbated by the enemy’s targeted use of precision-guided
munitions against production and logistics hubs. As a result, conventional construction
and engineering practices must be significantly adapted. In a broader operational con-
text, similar challenges apply to the use of military assets—such as artillery systems—
in support of crisis response operations including wildfire suppression, where military
technologies have been evaluated as effective alternatives to conventional methods
(Korec et al., 2025).
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In such contexts, the restoration effort often allows for the abandonment of origi-
nal architectural parameters, including the aesthetic or spatial layout of the structure.
Instead, new materials, simplified construction systems, and altered structural elements
may be adopted, enabling faster execution and reduced labour costs.

Upon ministerial approval of the restoration effort, a technical committee is appo-
inted to manage all engineering, design, and technical planning associated with the da-
maged site. The committee consists of representatives from the contracting authority,
project design bodies, construction and assembly organisations, and other relevant in-
stitutions. The structure of this committee varies depending on the functional nature
of the facility and typically includes experts in civil construction, technical equipment,
internal transport, and production technologies.

This committee operates directly on-site and produces the core documentation ne-
cessary to initiate restoration, including:

. Detailed work assignments for the reconstruction teams;
. Materials for expert evaluation of structural integrity;
. A list of required technical documentation and resource inputs.

The restoration brief must also include a survey of available construction, assembly,
and specialist teams, a breakdown of accessible materials, plant and machinery, as well
as a catalogue of materials for centralised supply. Additionally, data regarding workforce
qualifications and the feasibility of producing simplified structural elements locally is
required.

A comprehensive technical inspection is conducted to determine the nature and
scale of destruction. This includes an objective assessment of both the structure as
a whole and its individual components. For instance, the 16 July 2022 airstrike on the
Yuzhmash (YuMZ) complex in Dnipro destroyed manufacturing and repair workshops for
Tochka-U ballistic missiles and multi-launch rocket systems. Given that Ukraine’s current
operational inventory of such systems is estimated at only 10-15 % of the required force
level, the restoration of these facilities is of high strategic value. Based on these conditi-
ons, the main tasks of technical assessment are as follows:

. Documentation of emergency repair works performed without project oversi-
ght, such as rubble removal and corridor clearance;

. Analysis of spatial-planning configurations and structural schematics, including
key load-bearing and perimeter components;

. Evaluation of the level of damage and remaining load capacity of key structural
elements;

. Identification and cataloguing of reusable materials or components.

As part of this process, all available project and implementation documentation is
reviewed. Laboratory testing and analytical calculations are carried out to determine the
strength properties of damaged and intact structural materials, along with their poten-
tial reuse. Preliminary engineering recommendations are formulated (see: Prochazka et
al., 2011).

Structures identified as critically damaged or at risk of sudden collapse are addre-
ssed immediately—either through reinforcement or controlled demolition under expert
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supervision. The technical committee determines the extent of required documentati-
on; in simpler cases, sketches and recommendations may suffice. For more complex in-
terventions, full technical documentation is prepared by mobile interdisciplinary teams
operating directly on-site. This approach accelerates planning and maximises the use
of local and improvised materials—essential in devastated or contested environments.

In order to accelerate reconstruction efforts under conditions of ongoing or immi-
nent hostile activity, it is highly advisable to implement joint support coordination mea-
sures. These measures serve primarily to clearly delineate the responsibilities, areas of
operation, and security guarantees for friendly forces within the reconstruction zone,
thereby minimising the risk of operational interference and ensuring the protection
of units assigned to recovery operations (Korec, 2022).

2 CRITERIA OF STABILITY

In the event of a pre-emptive strike against NATO allies, it is essential to implement
resilience-enhancing measures for critical infrastructure and ensure rapid recovery ca-
pabilities. Effective planning of repairs, resource mobilisation, and damage forecasting
requires identifying factors that influence infrastructure stability.

These measures must also be aligned with rational models of defence spending that
account for threat probability and national capacity, as demonstrated in risk-based bud-
getary frameworks developed for the B9 countries (Pekar et al., 2025).

To support this, a methodology for the objective quantitative assessment of key in-
dustrial complexes, particularly those intended for military and dual-use applications,
must be developed. This approach evaluates both the baseline resilience and the effecti-
veness of adopted technical and organisational measures. Such assessments are crucial
for adaptive defence planning and efficient resource allocation in crisis situations.
Stability Criteria

Industrial complexes, as considered in this study, refer to individual or interconnected
groups of facilities typically associated with the engineering and heavy manufacturing
sectors. From the perspective of economic systems theory and managerial cybernetics,
such complexes represent probabilistic and structurally interdependent systems functio-
ning under the influence of stochastic disruptions—namely, destructive factors genera-
ted by adversarial military action.

The functional reliability of these systems is statistically determined and correlates
with the concept of operational stability—defined here as the facility’s ability to sustain
production activities under hostile conditions, including rocket strikes, artillery bom-
bardment, and associated cascading effects (lvan et al., 2021). In this context, stability
reflects the capacity of an industrial enterprise to continue the manufacture of essential
products despite sustained external attacks. This framework is not theoretical but groun-
ded in recent empirical evidence. During the full-scale invasion of Ukraine by the Russian
Federation, numerous defence-related industrial assets were severely disrupted or neut-
ralised by continuous strikes. The resulting degradation of national industrial capabilities
led Ukraine to become increasingly reliant on external supplies of obsolete Soviet-era
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weaponry provided by partner nations. The operational instability also undermined the
country’s ability to recondition equipment from its reserves or conduct timely repairs of
assets damaged in combat.
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Figure 6: Rocket attack on the Mechanical Plant with the S-300 missile systems on 3rd of August
2022 [the Report of the Nowobowarska Prosecutor’s Office of Kharkov].
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Figure 6 illustrate the aftermath of a precision-guided missile strike on a mechanical
plant associated with the S-300 long-range surface-to-air missile system, carried out on
3 August 2022, as documented in the report by the Nowobowarska Prosecutor’s Office
in Kharkiv.

Each large-scale industrial enterprise typically functions as a nodal component. This
implies continuous interdependence with external subsystems that supply energy, raw
materials, semi-finished products, spare parts, and other critical inputs.

For this reason, the stability of an industrial complex must be assessed not only based
on the internal condition of the facility but also in relation to the functionality of the su-
rrounding infrastructure, including transportation routes, energy networks, and commu-
nication systems. In analysing the resilience of industrial infrastructure under wartime
conditions, it is essential to distinguish between two fundamental concepts of stability:

1.  Structural (internal) stability, which presumes that the destructive effects im-
pact only the engineering and technological systems of the facility itself. External sys-
tems are treated as quasi-stationary, meaning their operational parameters are assumed
to remain unchanged during the disruption period.

2.  Operational stability, in which destructive effects compromise both the internal
functionality of the facility and the performance of its external connections. This model
more accurately reflects real-world wartime conditions, where enemy strikes often tar-
get infrastructure in an integrated and systemic fashion.

While these models focus on physical and technical parameters, it is important to
note that operational output also depends on human productivity, which is strongly in-
fluenced by the psychological and moral state of personnel.

To assess stability and design mitigation strategies, relevant influences must be cate-
gorised as either internal or external:

1. Internal factors include the availability of production facilities, technological
equipment, trained personnel, and local material reserves.

2.  External factors encompass energy supply, transport and logistics networks, and
communication systems, along with the influence of harmful (destructive) factors, which
should be considered separately due to their dominant effect.

All relevant factors can be described through measurable physical parameters. While
internal parameters can be adjusted through technical or organisational measures, ex-
ternal ones—particularly destructive forces—remain largely beyond the facility’s cont-
rol. Therefore, improving stability depends on optimising internal conditions to maintain
operational functionality under changing external environments.

Quantitative stability assessment is based on the premise that an industrial facility-
’s resilience is proportional to the share of material and operational resources that sur-
vive the destructive event. Two primary indicators are used:

1. Percentage of residual production capacity, measured according to either pro-
duction nomenclature or total output. Gross production is preferred, as it accounts
not only for finished goods but also for intermediate and unfinished products across
workshops and sections.
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2.  Proportion of surviving tangible assets, such as production areas, technological
systems, and mechanical equipment—evaluated at the level of the entire facility or wi-
thin selected critical sections.

These criteria are shaped by stochastic variables such as facility layout, intensity and
direction of destructive forces, and random energy distribution. Due to their probabilis-
tic nature, a single stability metric is insufficient. A set of parallel indicators is needed to
assess both resilience levels and the effectiveness of stabilisation measures.

DISCUSSION AND CONCLUSIONS

Although the reconstruction of industrial complexes may appear to be a technical or
logistical matter, it carries significant strategic, informational, and security implications.
In post-conflict environments, even minor data points—such as timelines for debris re-
moval or the scale of demining efforts—may be exploited by adversaries as indicators
of the effectiveness and impact of their strikes. As such, information related to post-war
reconstruction must be treated with the same level of sensitivity as tactical intelligence.

The duration and resource intensity of recovery operations, particularly those invol-
ving unexploded ordnance disposal, provide insight into the precision and consequences
of kinetic attacks. Interestingly, a high incidence of unexploded munitions—while poten-
tially indicating inaccuracy—can result in greater secondary burdens for the defending
side. In strategically important areas, this tactic may be deliberately employed by atta-
ckers to impose disproportionate long-term recovery costs (Jeffrey, 2020).

Moreover, new construction activities unintentionally reveal valuable intelligence.
The location, material composition, and structural design of rebuilt facilities may indica-
te their function, strategic importance, and inherent vulnerabilities (Kaspar et al., 2023).
Therefore, critical infrastructure should be sited, where feasible, in areas with natural
protective advantages—such as subterranean environments or rock formations (Pavel-
cova et al., 2022). This must be coupled with targeted investment strategies that weigh
both the defensive value and the cost-efficiency of reconstruction efforts (Slouf et al.,
2023; Hujer et al., 2021).

Further vulnerabilities emerge during public procurement processes, where open
tenders may unintentionally disclose technical specifications for construction, equip-
ment, communication systems, and protective technologies. This underlines the need
for a robust information protection framework, extending even into civilian-led phases
of post-conflict recovery.

From a technical standpoint, the methods and volumes of industrial restoration must
be directly linked to an accurate assessment of destruction levels. To support prelimi-
nary planning and facilitate approximate technical-economic calculations, it is essential
to categorise affected buildings and infrastructure components into defined damage ty-
pologies. Each category should be associated with specific restoration metrics, enabling
more structured and data-informed decision-making.
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While state-of-the-art numerical modelling tools for simulating multi-hazard impacts
are indispensable, they must be complemented by empirically grounded classification
systems developed through decades of post-conflict reconstruction—particularly fo-
llowing conflicts in Iraq and other theatres of war (Varecha and Majchat, 2019).

In light of these insights, it is imperative that all data acquired during the post-war
recovery process be critically assessed not only for its technical utility, but also for its po-
tential strategic sensitivity. Where necessary, such information should be classified and
handled within protected frameworks to prevent exploitation by hostile actors, ensure
operational security, and safeguard national resilience planning.
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Recenze monografie autorl — Vladimir

v

Karaffa, Cyril Svoboda, Jifi Sedivy

Richard Stojar

Obrana Ceské republiky v proménach ¢asu
Od teorie a koncepce k praxi

Monografie ,Obrana Ceské republiky v pro-
meénach ¢asu — od teorie a koncepce k praxi“
prindsi rozsahly soubor poznatkd o vyvoiji a klico-
vych etapach obranné politiky CR. Text publikace
predstavuje skutecné duakladny popis transfor-
mace obranné politiky Ceské republiky od padu
o komunismu a rozpadu ceskoslovenské federace
Obrana az ;30 souvéa.snos"s. A’utorsk\'/ tym se v této prévci
snazi osvétlit klicové momenty, trendy a zmé-
Sty ny, které formovaly ceskou obrannou politiku v
vproméndch Casu ramci evropského a globalniho kontextu. Jednim
RN RO z pfinosdl monografie je jeji komplexni pfistup,
ktery oslovuje Siroké spektrum ¢tenarl. Text tak
neni uréen pouze studentim bezpecnostnich
studii a politologie, i kdyZ ti patrné budou hlavni
uzivatelskou skupinou, ale i SirsSi odborné verej-
nosti a vSéem zajemclm o problematiku obrany a
bezpeénosti CR.

Publikace prindasi prehledny a uceleny pohled
na transformaci ceské obranné politiky a jeji am-
bici je popsat, jakym zptsobem se obranna politika Ceské republiky vyvijela v kontextu
domdcich politickych zmén, integrace do mezinarodnich struktur a promén globalniho
bezpecénostniho prostredi. Tomu odpovida jeji struktura, metodologické uchopeni i sna-
ha nabidnout nejen popis historickych faktd, ale i analyticky rémec pro pochopeni sSirSich
souvislosti.

Text je systematicky a chronologicky ¢lenén do nékolika ¢asti. Uvodni kapitoly se vé-
nuji historickému kontextu a vyvoji bezprostiedné po roce 1989. Zde objasnéno, jak Ces-
ka republika od pocatku své existence, resp. jesté v ramci doZivajici federace, musela
reagovat na zcela novou geopolitickou situaci, pfijit s redefinici svych obrannych priorit a
postupné se orientovala na ¢lenstvi v zapadnich bezpecénostnich strukturach.

.
&

Ceské republiky
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Nasledujici kapitoly detailné rozebiraji proces vstupu Ceské republiky do Severoatlan-
tické aliance. Velka pozornost je dale logicky vénovana i nasledujicimu obdobi, tj. prelo-
mu 90. let a pocatku nového tisicileti, kdy se ceska politika formovala pod tlakem novych
udalosti a vyzev, jako byly vojenské intervence NATO v tehdejsi Jugoslavii Ci tzv. valka
proti terorismu po 11. zari 2001.

Dalsi kapitoly se zaméruji na priority a trendy ¢eské obranné politiky v prvnich dvou
dekadach tohoto stoleti. Popsan je tak napfriklad proces profesionalizace ozbrojenych sil
a jejich expediéni plsobeni, stejné tak jako procesy a zmény v Severoatlantické alianci
a jejich dopady na CR. Publikace se vénuje i poslednimu aktudlnimu vyvoiji, zachycuje
udalosti az do roku 2024, a popisuje tak i posledni Strategickou koncepci NATO ¢i alianc-
ni summit ve Washingtonu a jeho hlavni agendu. Samostatnou cast poté predstavuje
zavérecna kapitola vénovana Smlouvé o obranné spolupraci s USA, ktera z celkového
pohledu neni zcela organickou soucasti predchoziho textu, nicméné jej vhodné doplnuje.
Z hlediska mozného vyuZiti publikace jako studijniho materialu jsou jednotlivé kapitoly
zakonceny prehlednym shrnutim zasadnich udalosti a pojm(, coZ uZivatelé jisté oceni.
Prinosem publikace jsou i pfilohy, zejména retrospektivni odraz ¢eské obranné politiky
v programovych prohlasenich viad CSFR a CR v dlouhodobé ¢asové perspektivé, tedy od
roku 1989 do soucasnosti.

Jednim z hlavnich prinost publikace je jeji komplexni zabér. Vysledkem je uceleny
pohled na problematiku, ktery ¢tenariim umoznuje pochopit nejen konkrétni rozhodnuti
Ceské obranné politiky, ale i jejich dlouhodobé dusledky. Dalsim pozitivem je propojeni
domaciho a mezinarodniho kontextu. Publikace akcentuje skutecnost, Ze ¢eska obranna
politika neni izolovanym fenoménem, ale je vyrazné ovliviiovana dynamikou mezinarod-
ni politiky. Zavérem lze konstatovat, Ze se jedna o publikaci, ktera je vhodné strukturo-
vana, Ctiva a informacné bohatd a z téchto dvod( ma potencial stat se nejen velmi uzi-
tecnym studijnim materialem, ale celkové i textem, ktery pfispéje k lepSimu porozuméni
obranné politiky mezi Sirsi odbornou verejnosti.
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Recenze monografie autora — Petr Roznak

Jan Eichler

Politologie pro vsechny: Svét v pohybu, politika v proméné

Petr Roznak je znamym politologem, ktery
se na tomto poli pohybuje jiz pres tti dekady.
Pracuje jako VS ucitel, mezi jeho absolventy

POLITOLOGIE je fada lidi, ktefi se pak vypracovali na vel-

- mi vyznamné posty v nejriznéjsich sférach
PRO VSECHNY: spolecenského Zivota. Je autorem dlouhé
rady stati a také nékolika monografii, které si
vZdy nasly mnoho zvidavych ¢tenarli. V roce
2025 vysla prozatim jeho nejnovéjsi kniha,
ktera je, jak se v anglictiné rik3, latest but
not least.

Roznakova posledni kniha je predevsim
ucebnici, kterd pozorné ctenare provazi la-
byrintem bohatych poznatk(l soudobé poli-
tologie. Jako takovd ma predevsim didaktic-
ky rozmér, ktery je zvyraznén i nespornou
pridanou hodnotou, jeZ spociva na Ctyfech
pilifich. Predevsim je to ¢ast nazvand sumar,
ktera ¢tenarim predstavuje hlavni obsahové
otazky, které budou reseny na nasledujicich
strankach. Dale je tfeba ocenit skutecnost,
Ze kazda kapitola je uzaviena vystiznym a srozumitelnym shrnutim nazvanym politolo-
gické praktikum. Toto praktikum ¢tenariim velice prehlednym a shrnujicim zplsobem
vysvétluje hlavni vysvétlované naméty.

Tretim pilifem je ¢ast nazvana ukol, kterd ¢tenare vtahuje do aktivni diskuse presné
stejnym zplsobem, jakym by to mél délat kazdy spravny VS ucitel. A na konci kazdé ka-
pitoly najdeme ¢ast nazvanou kontrolni otazky, kterd ¢tenari pomaha, aby si uvédomil,
co z té sumy poznatkd je tim skute¢né nejdulezitéjSim. Toto je inspirativni pro vSechny
autory na tomto poli.

Z pohledu ¢tenare Vojenskych rozhledl jsou v Roznakoveé knize nejzajimavéjsi ty ¢asti,
které pojednavaji o armadé, vojenstvi a o hlavnich bezpec¢nostnich hrozbach svéta 35 let
po skonceni studené valky. V tomto svétle pak knize jasné dominuje kapitola 19, ktera
ma nazev Uloha armady a jeji vztah k politice.
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Na strankach této kapitoly autor srozumitelné vysvétluje, proc je armada specifickou in-
stituci v kazdé zemi a v kazdém politickém systému. Roznakuv pristup k této problematice
je dost svérazny a ojedinély, predevsim proto, Ze uz prvni podkapitolu zac¢ina namétem
,Armada. Vojenska diktatura.” Doposud naprosta vétsina autor( zacinala tim, Ze nejprve
vysvétlila obecné rysy armady jako instituce a k vojenské diktature se dostavali az ke
konci svych pojednani, protozZe to je skute¢né dost vyjimecna zaleZitost.

Vidyt jenom v Evropé mame spoustu zemi, kde vojenska diktatura nikdy neexistovala:
na prvnim misté musim p¥ipomenout Ceskoslovensko a jeho oba nastupnické staty, dale
pak Velkou Britanii, Francii, zemé Beneluxu, mimo Evropu pak USA, Kanadu, Austrdlii,
Novy Zéland. A mohli bychom pfipomenout jesté fadu dalSich zemi.

Dale se v této kapitole ¢tenar setka s myslenkou vyjadrenou slovy: hodnoty dlouhotr-
vajici demokracie, to nejsou hodnoty armady. Armada je ve velkém rozporu s demokracii
(s. 275). Tady je potfeba namitnout, Ze predevsim v zakladajicich ¢lenskych zemich NATO
takovy rozpor neexistuje, jejich armady se s principy demokracie zcela ztotozZnily. A u
novych ¢lenskych zemi aliance pravé ztotoznéni se s principy demokracie hralo a nadale
hraje vyznamnou roli v jejich reformé a ukotveni se v ramci demokratickych spole¢nosti.

Kontroverzni charakter ma i tvrzeni na's, 276, Ze v soucasnosti nalezneme cca 37 zemi
s vojenskou diktaturou, coz je priblizné tolik, jako je demokracii. No, bézné se uvadi, Ze
v dneSnim svété je aZ ke stovce demokracii, coz je pocet, ktery vyrazné prevysuje pocet
vojenskych diktatur.

Velice zajimavé myslenky obsahuje také autorovo hodnoceni studené valky. K tomu
jen doplnim, Ze studena valka byla jedinym obdobim dosavadnich dé&jin, které neskondilo
dalsi valkou, nybrz mirovym zplsobem, na jehoZ konci byla pafizska konference KBSE
konana v listopadu 1991, ktera vyhlasila oficidlni konec studené valky.

Celkové se u této kapitoly projevuje jeden rys, ktery je typicky pro celou recenzova-
nou knihu: chybi jasné teoretické ukotveni. Autor sice pfipomina amerického teoretika
Samuela Huntingtona, ale uvadi ho jen v poznamce pod ¢arou. Pritom je to akademik,
ktery vyznamné ,vyrostl” pravé na dikladném rozboru Glohy armady ve spoleénosti.2

Ve svétle této charakteristiky dochazim k zavéru, Ze Roznakova kniha je predevsim
ucebnici, neni védeckou monografii v pravém slova smyslu. A to tim spiSe, Ze ma celkem
22 kapitol, coZ u Zzadnych monografii neni. Autor na jedné strané pokryva nesmirné roz-
sahlé pole namétd, ale ne druhé strané jsou limity v hloubce zabéru.

Dale je tfeba vyjadrit litost nad tim, Ze kniha neobsahuje konkrétni priklady hodnoce-
nych jev( a udalosti. Plati to predevsim o vyznamnych armadach, o jejich interakcich se
spole¢nostmi, kterym slouZi, o vyznamnych vojenskych i politickych osobnostech. Pritom

1 Blize viz. Napr: ,Democracy Index 2024 - What's wrong with representative
democracy?“ (PDF). Economist Intelligence Unit. 2025.

2 )de zejména o dvé nasledujici celosvétové citované monografie. Prvni z nich ma nazev: American
military strategy. Berkeley: University of California, 1986. Druhé Huntingtonovo dilo nese ndzev The
Soldier and the State : The Theory and Politics of Civil-Miltary Relations. Cambridge: Harvard
University, 1994. V nich Huntington zformuloval ukdzku akademického pfistupu k problematice armady
a ozbrojenych sil.
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by se takovych pfiklad( dalo u kazdé hodnocené udalosti nalézt opravdu mnoho, coz by
jen dale zvysilo hodnotu knihy.

Ale ani vySe uvadéné vyhrady nijak nesnizuji vyznam Roznakovy knihy, nezpochybniuji
jeji hodnotu, zajimavost a pfinos. Tuto knihu si urcité se zdjmem prectou predeviim VS
studenti a také jejich ucitelé. Jim vSem tato kniha poskytne jasny prehled do studované
problematiky. Ur¢ité se hodi také prislusnikim ACR od nejnizsich aZ po nejvyssi funkce,
kterym obohati dosavadni poznani a takfikajic rozsifi obzory. VSem vySe jmenovanym

skupinam ji Ize viele doporucdit.
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