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Abstract. The article substantiates a methodology for determining the annual cost of a military
unit on the basis of a comprehensive scientific and methodological apparatus for life-cycle cost
assessment. The relevance of the research is determined by the need to improve the effectiveness of
defence planning, ensure the rational allocation of limited financial resources and provide
transparency in cost management under the conditions of modern security challenges and prolonged
armed aggression. The proposed methodology provides for the integration of all cost components
related to the creation, equipping, maintenance, training, deployment and decommissioning of a
military unit into a single assessment system. The basis of the approach consists of combining
economic, systemic and functional methods, which makes it possible to take into account the specific
features of the organisational structure, the level of manning, the intensity of combat training and the
degree of the unit’s involvement in performing assigned tasks. The result of applying the
methodology is the determination of the average annual cost of a military unit, taking into account
the full cost of its life cycle, which ensures more substantiated management decision-making in the
field of building and developing the Armed Forces of Ukraine. The practical significance of the
results obtained consists in the possibility of their use by military command and control bodies during
the formation of development programmes, the planning of resource provision and the improvement
of the efficiency of budgetary funds use. The proposed approach may be adapted to different types of
military units and applied within the capability-based defence planning system. The developed
methodology is based on a combination of economic, systemic and functional approaches and makes
it possible to determine the average annual cost of a unit, taking into account the full cost of its life
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cycle. It considers the specific features of the organisational structure, the level of manning, the
intensity of combat training and the degree of involvement in performing assigned tasks.

Keywords: annual cost of a military unit, life cycle, life-cycle cost, cost assessment, scientific
and methodological apparatus, defence planning, Armed Forces of Ukraine development, resource
provision, cost efficiency, military formations, defence resource management, capability-based
planning.

Introduction

Under the conditions of prolonged armed aggression and limited financial resources, improving
the effectiveness of defence planning and the rational use of budgetary funds is acquiring particular
relevance. One of the key tasks in the system of building the Armed Forces of Ukraine (AF of
Ukraine) consists in the substantiated determination of the cost of maintaining and functioning
military units [1, 2].

Traditional approaches to cost assessment are, as a rule, focused on short-term indicators and
do not fully take into account all stages of the life cycle of a military unit. This reduces the quality of
management decisions and complicates strategic planning [3]. In this regard, there is a need to
develop a methodology that makes it possible to determine the cost of a military unit, taking into
account the full cost of its life cycle.

Literature Review

The issue of life-cycle cost assessment (LCC) is one of the key issues in modern research on
defence economics and resource management. The origins of the LCC concept are associated with
the activities of the US Department of Defence, where it was formed as an instrument for
substantiating long-term costs for complex technical systems as early as the mid-twentieth century
[7]. The further development of this concept led to its widespread application in military planning,
industry and public administration.

In modern research, LCC is considered as an integrated approach that covers all costs
throughout the system life cycle: from development and procurement to operation, maintenance and
disposal [3]. It is emphasised that the largest share of costs falls precisely on the operation and support
stage, which may account for more than 60—70% of the total cost of military systems.

A significant number of scientific works are devoted to the application of LCC in assessing the
effectiveness of military investments. In particular, the works of Navarro-Galera demonstrate that
LCC is the most effective instrument for the economic assessment of defence programmes; however,
its practical application in most countries remains limited due to the absence of appropriate
methodological approaches and reliable databases [3]. Similar conclusions are confirmed by
international research, which indicates an insufficient level of standardisation and the complexity of
implementing LCC in national defence planning systems [5].

A separate area of research concerns the formation of the life-cycle cost structure. NATO works
propose the use of cost breakdown structures, which make it possible to systematise costs by stages
and functional components of the system [2]. This approach ensures greater transparency of
calculations and serves as a basis for management decision-making.

Meanwhile, modern research emphasises the limitations of the traditional application of LCC,
which is mostly oriented towards individual weapons models or technical systems. In particular,
Beeres et al. note that most existing approaches have a “reductionist” character, as they do not take
into account the organisational context, functional tasks and interrelationship between the elements
of military systems [5].

Despite the significant number of research works, the issue of determining the annual cost of a
military unit, taking into account the full life cycle, remains insufficiently developed. Existing
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approaches are mostly oriented towards technical systems, whereas military units have a complex
organisational and functional nature, which requires the formation of a specialised scientific and
methodological apparatus.

Methodological Framework

The methodological framework of the research on determining the annual cost of a military unit
on the basis of a comprehensive scientific and methodological apparatus for life-cycle cost assessment
is formed as a set of interconnected approaches, principles and methods that ensure a systemic,
objective and adaptive examination of military-economic processes. The research is based on the
systems approach, according to which a military unit is considered as a complex socio-economic
system that functions under the conditions of a dynamic security environment and is characterised by
the interaction of organisational, resource, functional and performance-related components. This
makes it possible to take into account the interrelationships between the stages of the unit’s life cycle,
the cost structure and the level of achieved capabilities.

The application of the capability-based approach is key, as it provides for cost assessment not
only from the perspective of resource provision, but also through the prism of the unit’s ability to
perform assigned tasks. In this context, costs are interpreted as a function of achieved capabilities,
the level of combat readiness and the intensity of deployment.

The life-cycle approach to a military unit also occupies an important place, as it provides for
taking into account the full range of costs at all stages of the military unit’s existence — from formation
to disbandment. This makes it possible to assess not only current, but also long-term costs, in
particular the costs of restoration, modernisation and disposal of resources.

The methodological framework also includes the military-economic approach, which ensures
the combination of economic analysis with consideration of the specific features of the functioning
of the security and defence sector. It makes it possible to assess the effectiveness of resource use,
taking into account the strategic goals of the state, limited funding and the impact of external threats.

To formalise the assessment processes, the following research methods were used: methods of
economic analysis and indicator standardisation; the method of cost decomposition by life-cycle
stages; scenario analysis and methods for modelling the development of the security environment;
methods for assessing risks and uncertainty; expert methods, in particular for assessing parameters
under conditions of limited data; and optimisation methods for determining a rational cost structure.

The functional approach was also applied, making it possible to compare costs with the specific
functions and tasks of the unit. An important element of the methodology is the consideration of
uncertainty and risks, which is implemented through the use of interval estimates, the scenario-based
approach and sensitivity analysis. This ensures greater reliability of the results under the conditions
of limited statistical data and variability of the external environment.

The proposed methodological framework has a comprehensive character and combines modern
approaches to defence planning, economic analysis and resource management, creating the
prerequisites for developing a substantiated and practically oriented methodology for determining the
annual cost of a military unit.

The aim of the article is to substantiate a methodology for determining the annual cost of a
military unit on the basis of a comprehensive approach to assessing its life-cycle cost.

Results and Discussions

The essence of the life cycle of a military unit consists in the successive change of the states of
its existence — from formation to disbandment — which reflects the dynamics of capability
development, resource provision and combat effectiveness under the conditions of a changing
security environment.

In generalised terms, the life cycle of a military unit includes the following main stages:
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1. Formation (creation). At this stage, the unit’s tasks, organisational and manning structure,
strength, staffing with personnel, weapons and equipment are determined. Initial resource provision
is carried out and the basic level of capabilities is established [1, 8].

2. Training and combat coordination. This stage includes the individual training of servicemen,
combat coordination of the unit, the acquisition of interoperability, as well as the achievement of
defined readiness standards, in particular in accordance with NATO approaches [4, 6].

3. Deployment and combat use. The unit performs assigned tasks within operations, including
combat operations, peacekeeping missions and others. At this stage, its functional purpose is realised,
and the effectiveness of its structure, command and control, and support is tested [4, 9].

4. Restoration of combat capability (rehabilitation). After performing tasks, the unit undergoes
a recovery stage: replenishment of losses, maintenance and modernisation of equipment,
psychological and physical rehabilitation of personnel, and renewal of resources [1, 4].

5. Rotation or reformation. Depending on changes in the situation, the unit may be relocated,
reformed or adapted to new tasks, which provides for changes in its structure, strength or functional
purpose [2].

6. Disbandment (liquidation). The final stage of the life cycle, which provides for the
termination of the unit’s existence, the transfer of its resources to other structures or their write-off
[10].

From a scientific point of view, the life cycle of a military unit should be considered as a cyclical
capability management system, where each stage is connected with management decision-making on
resource allocation, effectiveness assessment and adaptation to changes in the external environment.
This approach correlates with the concepts of capability-based planning and life-cycle management,
which are widely used in the defence planning of NATO countries [3].

A specific feature of the modern approach is the integration of the military-economic
component of the defence training system, where the life cycle of a unit is assessed not only by
indicators of combat capability, but also by cost characteristics (life-cycle cost), resource use
efficiency and resilience to economic constraints [4].

The formation of a modern defence planning system requires a transition from a cost-based
approach to resource management to a capability-oriented model. Within this model, the key object
of assessment becomes not only the structure or strength of military units, but also their ability to
perform assigned tasks effectively under the conditions of uncertainty and resource constraints. In
this context, the problem of the substantiated determination of the cost of a military unit acquires
particular relevance as an integral characteristic that reflects the interrelationship between achieved
capabilities, required resources and expected results of combat deployment.

Modern security challenges, in particular the high intensity of military operations, the dynamic
nature of threats and the growing economic burden on the state, necessitate the development of a
comprehensive scientific and methodological apparatus that ensures the systemic assessment of the
cost of military units at all stages of their life cycle. Such an approach should take into account not
only direct costs for maintenance and equipment, but also the costs of formation, training, restoration
of combat capability, modernisation and adaptation to changes in the operational environment.

The basis of this apparatus consists in the integration of military-economic, organisational-
managerial and functional approaches, which makes it possible to consider a military unit as a
complex socio-economic system with variable performance parameters. This provides for the use of
methods for standardising capability indicators, assessing their marginal utility, modelling
deployment scenarios and optimising resource provision, taking into account constraints and risks.

Thus, the formation of a comprehensive scientific and methodological apparatus for assessing
the cost of a military unit on the basis of capabilities is a necessary prerequisite for increasing the
validity of management decisions in the field of defence planning, ensuring the effective use of state
resources and achieving the balanced development of the military-economic component of the system
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of preparing the state for defence.

The proposed approach is based on a combination of systemic, functional and economic
approaches [6; 11]. The main principles are the completeness of consideration, consistency over time,
adaptability and the reliability of results. The comprehensive scientific and methodological apparatus
is based on a combination of:

e the systems approach (considering the unit as an integrated system);

e the functional approach (analysing functions and tasks);

e the economic approach (assessing costs and effectiveness);

e the programme-target method (alignment with development goals).

The main principles of this scientific and methodological apparatus are:

e completeness of cost consideration;

e consistency over time;

e adaptability to environmental changes;

e the possibility of comparing the results obtained.

Under the conditions of the growing complexity of the security environment and limited state
resources, the issue of substantiated determination of the annual cost of a military unit as a basic
element of the defence planning system is acquiring particular importance. It is annual costs that
reflect the real financial pressure on the state economy and make it possible to assess the ability of
the security and defence sector to maintain an appropriate level of combat capability in the long term.

The annual cost of a military unit is a complex integrated category that combines costs for
personnel pay, infrastructure maintenance, operation and maintenance of weapons and military
equipment, training, logistics support, as well as measures to restore combat capability. At the same
time, its determination cannot be limited only to the accounting calculation of costs, but must be
based on consideration of the level of capabilities achieved by the unit, the intensity of its deployment
and the impact of external and internal factors.

The relevance of developing a methodology for determining the annual cost of a military unit
is determined by the need to increase the transparency and effectiveness of defence resource use,
ensure the comparability of costs with achieved results, and form a scientifically substantiated basis
for management decision-making regarding the structure, strength and functional purpose of military
formations.

The proposed approach to forming such a methodology provides for the integration of military-
economic analysis, elements of the life cycle of a military unit and the principles of capability-based
planning. This makes it possible to move from a static understanding of costs to a dynamic model in
which annual cost is considered as a function of the unit’s condition, its level of readiness, the
intensity of resource use and the conditions of functioning.

The development of a methodology for determining the annual cost of a military unit is an
important step towards improving the effectiveness of defence management, optimising the budgetary
burden and ensuring the sustainable development of the military-economic component of the system
of preparing the state for defence.

The annual cost of a military unit is determined by reducing the total life-cycle cost to an
average annual value, taking into account the duration of functioning (1):

Cannual = 2%:1 Ce/T, (1)
where Cgnnuar — 1S the annual cost of the unit;

C, — is the cost at the t- th stage of the life cycle;

T — is the duration of the life cycle.

At the same time, total costs are determined as the sum of costs across all components (2):

Ctotal = Cform + Cequip + Cmaint + Ctrain + Coper + Crec + Cdisa (2)
where C;,:q; — 1S the total or full life-cycle cost of a military unit;
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Crorm — Is the cost of forming a military unit (staffing with personnel, creating the
organisational structure, initial deployment);

Cequip — IS the cost of equipping the unit (procurement of weapons and military equipment,
communications assets, infrastructure, material and technical resources);

Cmaine — 1S the cost of maintenance (pay, food provision, clothing provision, utilities,
infrastructure operation);

Cirain — 1S the cost of training (combat and special training, education, exercises, costs for
training grounds and training aids);

Coper — IS the cost of deployment or operational activity (performance of combat tasks, fuel and
ammunition expenditure, logistics);

C,.c — IS the cost of recovery and maintenance (technical servicing, overhaul, modernisation of
weapons and military equipment);

C4is — 1S the cost of disbandment or liquidation (disposal of equipment, decommissioning, social
payments, closure of infrastructure).

This formula shows that the cost of a military unit is formed at all stages of its existence, and
not only during maintenance. It is particularly important to take into account the C,g,,;;, COmponent,
which often constitutes a significant share of total costs and determines the unit’s capabilities.

It is appropriate to expand the proposed methodology by taking into account the time factor
through the application of a discounted approach to life-cycle cost (LCC) assessment. This makes it
possible to increase the accuracy of calculations and ensure the comparability of costs incurred in
different periods.

Taking discounting into account, the total life-cycle cost is determined as the present value of
aggregate costs (3):

C
PV = ¥p, =5 3

where C; — is the cost in year t;

r — is the discount rate (the substantiated cost of capital or inflation);

n — is the life-cycle period.

The significance of assessment under this methodology consists in the following [10]:

e substantiation of capabilities: it enables the AF of Ukraine to make decisions on the creation

of new structures on the basis of long-term effectiveness;

e procurement transparency: it may be used in the Prozorro system to assess not merely the

purchase price, but the real cost of ownership;

e economic dynamism: it takes into account inflationary processes and changes in the value of

money.

Discounting reflects the decrease in the value of money over time and takes into account
inflationary processes; the alternative cost of resources; risks and uncertainty. Thus, future costs have
less weight compared with current costs.

On the basis of the discounted life-cycle cost, the annual cost may be determined as an
equivalent uniform annual indicator:

Cannuar = Crec " (-1 +0)7)/(A+1)"1), 4)
where Cgnuar — 1S the equivalent annual cost of a military unit;

r —is the discount rate;

T —is the number of years.

The inclusion of the discounted approach makes it possible to:

- increase the validity of management decisions;

- ensure a correct comparison of alternative options for the development of units;

- take into account the long-term consequences of costs;
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- integrate the methodology into modern defence planning systems.

When applying the discounting method, it is appropriate to use a regulatory discount rate, for
example, at the level of state recommendations; to take into account the specific nature of military
risks; and to conduct scenario analysis, including optimistic, baseline and pessimistic scenarios).

Modern approaches to life-cycle cost (LCC) assessment provide for the need to take into
account risks that affect the structure and dynamics of costs [4; 5]. In the military sphere, risks have
a specific character, which is determined by the impact of combat operations, the uncertainty of the
security environment and active counteraction by the adversary [6].

Unlike civilian systems, military risks are characterised by a high probability of resource losses,
non-linearity of costs and significant variability in functioning scenarios. This necessitates a transition
from deterministic models to stochastic or scenario-based approaches [7].

The simplest way to take risk into account is to include a risk premium in the discount rate (5):

r =15+ M, (5)
where r — is the discount rate;

1y — Is the risk-free rate;

m, — is the military risk premium.

This approach makes it possible to take uncertainty partially into account; however, it does not
reflect the structure of risks.

However, a more substantiated approach is one that provides for taking into account the
probability of risk events occurring, namely risk-adjusted LCC (6):

; Ce+Y™ pieLi
Crig=gloo ottt ©)
where CJ5F — is the risk-adjusted life-cycle cost;

C, — is the baseline cost in period t;

p;j— is the probability of the j-th risk event occurring in period t;

Lj, —is the amount of losses from the j-th event;

m — is the number of risk types;

r —is the discount rate.

The proposed model makes it possible to:

- take into account expected losses from combat operations, the destruction of equipment and

infrastructure;

- integrate risks into the overall cost structure;

- increase the accuracy of long-term planning.

At the same time, expected losses are determined as the mathematical expectation (7):

E (L) = 2571:1 PjeLje (7

Thus, the model combines the classical LCC approach with elements of probability theory.

However, in practice, it is appropriate to use scenario analysis:

—the baseline scenario, conditionally peacetime;

—a scenario of heightened tension;

—a scenario of intensive combat operations.

For each scenario, the values of p_(j,t) and L_(j,t) are determined, which makes it possible to
obtain a range of possible costs [5, 10].

Below is an example of the application of risk-adjusted LCC for a heightened tension scenario.

Let us consider a notional military unit with a life-cycle duration of T = 5 years. The baseline
annual costs are:

Ci= UAH 100 million for each year).

Discount rate:

—risk-free rate ri=5%;
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—military risk premium z=7%;
—therefore: r=12%.
In this scenario, the following risks are taken into account (Table 1).

Table 1. Risk Identification (Heightened Tension Scenario)

Risk Probability p Losses, UAH million
Partial damage to equipment 0,3 40
Disruption of logistics 0,2 20
Personnel losses (compensation, replenishment) 0,1 30

“Source: calculated by the authors based on the studies by O. Semenenko (2023) and V. Bychenkov (2020).

Thus, the expected annual losses will be:
E(L)=03-40+0,2:-20+0,1-30 =12+ 4 + 3 = 19 million UAH.
Annual costs adjusted for risk will amount to:
CI™* =100 + 19 = 119 million UAH.
The discounted life-cycle cost:

5
Crisk — Z 119
Lee L1+ 0,12)t

Calculation:
119

year 1: — = 106,25;
1,12

year 2: 1 - 94,89;
1,254

year 3: L 84,76;
1,404

year 4: R 75,66;
1,573

year 5: RELA 67,55.
1,762

In total:

Clisk ~ 429,1 million UAH.
Determination of the annual cost equivalent):
0,12(1,12)°
Cannuar = 429,1- m
Connuar = 119 million UAH.
Interpretation of the results. Without risk adjustment, the results are as follows:
Connuar = 100 million UAH.
With risk adjustment: C,pnua = 119 million UAH. Accordingly, the increase in costs is
+19%.
The following conclusions may be drawn from the example provided:
1. Even in a “heightened tension” scenario, risks have a significant impact on the life-cycle
cost of a military unit;
2. The main contribution comes from damage to military equipment and disruption of logistics;
3. Ignoring risks leads to the systemic underestimation of costs.
The proposed methodology makes it possible to form more realistic budgets, plan reserves and
make substantiated management decisions regarding the organisational structure of the unit.
The calculations provided show that, under the conditions of heightened tension, taking military
risks into account leads to an increase in the annual cost of a military unit by an average of 15-25%,
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which confirms the need to integrate risk-adjusted LCC into defence planning processes.

To increase the validity of life-cycle cost assessment for a military unit, it is appropriate to
apply a scenario-based approach that takes into account changes in the level of military risks
depending on the security environment [4; 5]. Let us consider three scenarios for the functioning of
a military unit:

S1 — existence under peacetime conditions;

S2 — functioning under heightened tension;

S3 — functioning of a military unit during intensive combat operations.

Initial parameters:

1. Baseline costs: C; = 100 million UAH;

2. Duration: T =5 years;

3. Discount rate:

S1:r=8%;

S2:r=12%;

S3:r=18%.

Expected losses are determined as follows (8):

E(L)= Xpi L (8)

S1 — peacetime

minor risks:

E(L) =5 million UAH;

CTisk =105 million UAH;

S2 (as in the above example):

E(L) = 19 million UAH;

CTisk =119 million UAH;

S3 — combat actions

high risks:

equipment damage: 0.6 - 80 = 48 million UAH;

personnel losses: 0.4 - 60 = 24 million UAH;

logistical losses: 0.5 - 40 = 20 million UAH.

E (L) =48 + 24 + 20 = 92 million UAH.

C7isk =100 + 92 = 192 million UAH.

The discounted cost, in generalised form, is as follows (9):
Cg‘isk

CZCL'SCk = Z‘=1 (1+T)t' (9)

A comparative analysis of the calculations presented is provided in Table 2.

Table 2. Comparative analysis of military unit functioning scenarios

Indicator S1 (peace) S2 (tension) S3 (combat
actions)
Annual costs with risk, UAH million 105 119 192
Discount rate 8% 12% 18%
C"sk, UAH million ~ 419 ~ 420 =~ 596
Annual equivalent, UAH million 105 119 192
Deviation from the baseline level + 5% +19% +92%

“Source: calculated by the authors on the basis of the research by O. Dzhyhora (2024).

The analytical interpretation of the results obtained makes it possible to draw the following
conclusions:

79


https://portal.issn.org/resource/ISSN/2786-9318
https://portal.issn.org/resource/ISSN/2786-9326

ISSN (print): 2786-9318
ISSN (online): 2786-9326

Military Science. VVol. 4 No. 2 (2026)

The Central Research institute

of the Armed Forces of Ukraine

1. The increase in costs is non-linear: the transition from tension to combat operations leads to
a sharp increase in costs, almost doubling them);

2. The main factor is not discounting, but risks: the greatest impact on cost growth is produced
by the increase in expected E (L) losses, not only by the discount rate;

3. The “accumulation of losses” effect: in the combat operations scenario, the costs of restoring
and replacing resources become dominant;

4. The critical importance of taking scenarios into account: using only one baseline scenario
leads to a significant distortion of assessments;

5. Planning should be conducted on the basis of a range of scenarios, rather than a single value;

6. It is appropriate to form reserves, or contingency costs, at the level of 15-50%;

7. The cost structure should be adaptive to changes in the intensity of combat operations;

8. The application of the scenario-based approach and the consideration of military risks in life-
cycle cost assessment, or risk-adjusted LCC, is a necessary instrument for modern defence planning.

The comparative analysis of the scenarios shows that the cost of functioning of a military unit
may almost double when transitioning from peacetime conditions to conditions of intensive combat
operations. This confirms the need to use a scenario-based approach and to take military risks into
account when assessing life-cycle cost.

Taking military risks into account when assessing the life-cycle cost of a military unit within
the proposed methodology makes it possible to:

—increase the validity of management decisions;

—take into account the uncertainty of the security environment;

— optimise the cost structure with consideration of risks;

—ensure the adaptability of defence planning.

At the same time, the main limitations are the complexity of assessing the probabilities of risk
events and the limited availability of statistical data [6].

It should be noted at once that these limitations are not secondary — they directly affect the
reliability of the results and may significantly shift estimates of the unit’s cost. Therefore, they should
be considered as key methodological challenges requiring a separate toolkit for their consideration.

1. The complexity of assessing the probabilities of risk events. Determining the probabilities of
risk events in military-economic calculations is methodologically complex due to a number of factors:

—the uniqueness and irregularity of events. Combat operations, losses of weapons, sharp
changes in the intensity of deployment of units or mobilisation waves do not have stable recurrence.
This complicates the application of classical approaches of probability theory and statistics;

—high dependence on the external environment. Probabilities are determined not only by the
internal characteristics of the unit, but also by the behaviour of the adversary, political decisions,
international support and technological changes. This means that risks are endogenous-exogenous
and are difficult to formalise;

—non-linearity and the “threshold effect”. In the military sphere, a minor change in parameters,
for example, the saturation with air defence assets or the level of provision of military units with
unmanned aerial vehicles, may sharply change the probability of losses. This contradicts assumptions
about the smoothness and stability of distributions;

— limited data availability. Part of the information on losses, weapons effectiveness or the
adversary’s real indicators is classified or distorted, which increases the uncertainty of estimates;

—the subjectivity of expert assessments. In many cases, expert methods have to be used, which
creates the risk of bias, groupthink and dependence on the experience of specific analysts.

Taken together, this leads to the fact that the probabilities of risk events within the methodology
often have an interval-based or scenario-based character, rather than point values. Accordingly, the
results of cost assessment should be interpreted as ranges or risk functions, rather than as deterministic
values.

2. Limited statistical data. The second systemic problem is the deficit and heterogeneity of input
data, which is manifested in the following:
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eincomplete data. Data on costs, losses, resources and the effectiveness of unit deployment are

often fragmentary, especially under the conditions of an active phase of combat operations;

eincompatibility of sources. Information may come from different accounting systems,
including financial, logistics and operational systems, which use different approaches to the
classification of costs and indicators;

e access restrictions or classification. A significant part of relevant information has restricted

access, which makes it impossible to build comprehensive samples for statistical analysis;

edynamic parameters. Cost indicators, including prices for resources, maintenance and
logistics, change rapidly, which reduces the relevance even of recently collected data;

esmall sample problem. For certain types of units or deployment scenarios, the number of

observations is insufficient to obtain statistically significant conclusions;

esurvivorship bias. Data may be biased towards units that have retained combat capability,

while critical losses or unsuccessful cases remain under-recorded.

As a result of the above, the application of classical economic and statistical methods without
adaptation may lead to systematic errors in cost determination.

The stated limitations necessitate:

a transition from point estimates to scenario-based and interval modelling;

the use of hybrid approaches combining statistical data and expert assessments;

the application of sensitivity analysis and stress-testing methods;

regular updating of model parameters (adaptive modelling;

and the consideration of risks through uncertainty coefficients or risk adjustments.

Thus, the complexity of assessing the probabilities of risk events and the limited availability of
statistical data not only complicate the application of the methodology, but also determine the need
to build it as a flexible, adaptive system capable of functioning under the conditions of high
uncertainty and information incompleteness.

Conclusion

The article addresses an urgent scientific and applied task concerning the development of a
methodology for determining the annual cost of a military unit on the basis of a comprehensive
scientific and methodological apparatus for life-cycle cost assessment. It is substantiated that
traditional approaches to defence expenditure planning do not ensure an adequate level of accuracy
and adaptability under the conditions of high uncertainty, whereas the proposed approach makes it
possible to integrate cost-related and functional components, as well as capability-based
characteristics of a military unit, into a single assessment system.

It has been proven that the annual cost of a military unit should be considered as a dynamic
indicator formed under the influence of life-cycle stages, the level of combat readiness, the intensity
of deployment and the conditions of functioning. The proposed methodology ensures the
decomposition of total cost into components related to the formation, training, maintenance,
deployment and restoration of the unit’s combat capability, which increases the transparency and
controllability of the resource provision process.

The developed comprehensive scientific and methodological apparatus is based on a
combination of military-economic analysis, the principles of capability-based planning and the
concept of the unit life cycle. This makes it possible to take into account not only direct costs, but
also indirect and long-term effects of resource use. The application of this scientific and
methodological apparatus creates the prerequisites for a transition from static budgeting to adaptive
cost management, taking into account changes in the security environment.

It has been established that the use of a scenario-based approach and the consideration of risk
events increase the validity of assessments; however, this is accompanied by limitations related to the
complexity of determining probabilities and the deficit of statistical data. In this regard, it is
appropriate to apply interval estimates, sensitivity analysis and a combination of quantitative and
expert methods.
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The practical significance of the results obtained consists in the possibility of using the proposed
methodology to substantiate the amount of funding for military units, optimise the cost structure,
assess the effectiveness of defence resource use and support management decision-making in the field
of defence planning.

Recommendations

Further development of the topic should be focused on several main areas. First and foremost,
this concerns the improvement of methods for taking risks and uncertainty into account through
scenario-based and probabilistic modelling. Expanding the information base and unifying cost
accounting are important for increasing the reliability of assessments. A promising area is the
development of digital modelling tools and the integration of the methodology into decision-support
systems. It is also appropriate to deepen the approach to capability-based defence planning and ensure
the alignment of the proposed methodology with long-term defence planning.
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AHoTanis. Y cTaTTi OOIPYHTOBAHO METOAMKY BH3HAYCHHS IIOPIYHOI BAPTOCTI BIHCHKOBOTO
MiIPO3AUTYy HAa OCHOBI KOMIUIEKCHOTO HAyKOBO-METOJIMYHOTO amapary OIliHIOBAaHHS BapTOCTI
KUTTEBOTO IMKIY. AKTyaJdbHICTh JOCTI/DKCHHS 3yMOBJICHA HEOOXITHICTIO  ITi/IBUICHHS
e(eKTUBHOCTI OOOPOHHOTO TUTAHYBAaHHS, PAIIOHAJIBLHOTO PO3MOAUTY OOMEKEeHHX (PiHAHCOBHUX
pecypciB Ta 3abe3medeHHs] MPO30pOCTi yNPABIIHHSI BUTpaTaMH B YMOBax CyYacHHX O€3MEKOBUX
BHUKJIMKIB 1 TpuBajioi 30poifHOi arpecii. 3ampormoHoBaHa METOIWKa Tependavae 1HTETrpaliro BCiX
CKJIQJIOBUX BUTPAT Ha CTBOPEHHS, OCHAIIICHHS, yTPUMaHHS, MiIrOTOBKY, 3aCTOCYBaHHS Ta BUBEJICHHS
3 eKCIUTyaTallii BINCHKOBOTO MiIPO3/LTY B €MHY CUCTEMY OIliHIOBaHHSA. OCHOBY MiJIXOTy CTAHOBHTH
MOETHAHHS E€KOHOMIYHHMX, CHCTEMHHX 1 (YHKIIOHAJIBHUX METOIB, IO JIO3BOJIIE BpaxyBaTH
OCOOJIMBOCTI OpraHi3amiiHOi CTPYKTYpH, pPIBEHb YKOMIUICKTOBAHOCTI, IHTCHCHBHICTH OOMOBOI
MITOTOBKKA Ta CTYMiHb 3alydeHHS IMiIPO3JTy O BHKOHAHHS 3aBJaHb 3a IPH3HAYCHHSM.
Pe3yabTaToM 3acTOCYBaHHS METOJUKH € BH3HAUCHHS CEPEAHBOPIYHOI BapTOCTI BiHCHKOBOIO
MiIPO3AUTYy 3 ypaxyBaHHSM ITIOBHOI BapTOCTI HOTO JKMTTEBOIO IMKIY, IO 3a0e3reuye OiibIl
oOrpyHTOBaHE yXBaJIeHHS YIIPaBIIHCHKUX pillieHb y cepi OyaiBHUITBA Ta pO3BUTKY 30poitHux Cui
VYxpainu. [IpaktuyHe 3HaU€HHS OTPUMAHHUX PE3YJIbTATIB MOJATa€ Y MOKIUBOCTI iX BUKOPUCTAHHS
OpraHamM¥ BIHCHKOBOTO YIPaBIiHHS Mmix 4Yac (OPMYBaHHs IpOrpaM pO3BUTKY, IUIAHYBAaHHS
pecypcHoro 3a0e3leyeHHs Ta MiABHUILEHHS e(QEeKTUBHOCTI BUKOPUCTAHHS OMOKETHUX KOIITIB.
3anponoHoBaHUi MiaXil Moke OyTH aJanTOBaHUW A0 PI3HUX THUIMIB BIHCHKOBUX MIAPO3ILUTIB 1
3aCTOCOBAaHMW y CHCTeMi OOOPOHHOTO IUIAaHYBaHHS Ha OCHOBI CHPOMOXHOCTEW. Po3pobiena
MeTo/IMKa 0a3yeTbCcsi Ha TOEAHAHHI €KOHOMIYHMX, CHUCTEeMHHX 1 (DYHKI[IOHAJIBHUX MIAXOIIB Ta
JI03BOJIsSI€ BU3HAYATH CEPEeIHBOPIYHY BapTIiCTh MIAPO3AUTY 3 ypaxyBaHHSM MOBHOI BapTOCTI HOro
KUTTEBOTO [HKIYy. BoHa BpaxoBye OCOONMBOCTI OpraHizamiifHOi CTPYKTYpH, piBEHb
YKOMILJIEKTOBAHOCTi, 1HTEHCUBHICTh OOMOBOT MiATOTOBKM Ta CTYMHiHb 3aIy4YCHHSI O BHUKOHAHHS
3aB/IaHb 3a MPU3HAYCHHSM.

KirouoBi cioBa: mjopiuHa BapTiCTh BiMCBKOBOrO MigPO3AUTY, MKHUTTEBUM LUKI, BapTICTh
KHUTTEBOTO IMKIY, OLIIHIOBaHHS BHUTpaT, HAyKOBO-METOAWYHMI amapar, oOOpOHHE IJIaHyBaHHS,
OyniBHULTBO 30poitHux Cun Ykpainu, pecypcHe 3a0e3nedeHHs, epeKTUBHICTh BUTPAT, BIHCHKOBI
(dbopMyBaHHs, yIpaBIiHHI 0OOPOHHUMH pecypcaMu, IJIaHyBaHHs HA OCHOBI CIIPOMOYKHOCTEH.
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