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Purpose. Improving the theoretical foundations of military innovations and their use as a tool for identifying and eliminating
obstacles to the innovation process in the military sphere. The objectives of the paper are identifying problems, obstacles to and
factors of promoting the innovative development of the defense-industrial complex (DIC); developing proposals for removing
obstacles and improving the process of military innovations.

Methodology. The following methods were used in the research: comparative analysis to study the current state and prospects
for innovative development of DIC; critical analysis to identify problems and obstacles to innovative development; dialectical
method of scientific analysis to improve the theoretical foundations of military innovations.

Findings. The trend of a decrease in the country’s innovation level is indicated. Directions for strengthening institutional and
organizational support for the process of military innovations are indicated. It is indicated that the growth of the share of private
enterprises in the DIC contributes to the emergence of an innovation ecosystem, but the lack of institutional influence leads to
significant defragmentation of the specified ecosystem. Comparison of financial indicators of defense industry enterprises, budget
financing indicated that the lack of financial support reduces the possibility of supporting the innovation process. Not only ob-
stacles, but also factors facilitating the innovation process were identified. Proposals were developed to eliminate obstacles and
improve the process of military innovation.

Originality. It is proposed to consider military innovations not only as an event or pilot model, but as a systemic process aimed
at obtaining operational and (or) strategic advantages and requiring financial, organizational, institutional support and the creation
of a favorable environment for implementation. Based on the revision of theoretical foundations, the authors propose a definition
of military innovation.

Practical value. The development of proposals will allow one to begin eliminating obstacles and improving the process of mili-

tary innovation in view of shaping the prospects for the development of the defense industry.
Keywords: military innovations, weapons, military equipment, innovation process, defense-industrial complex

Introduction. The development of the defense-industrial
complex (DIC) not only determines the development of the
state’s economy and its defense capability, but also contributes
to the growth of Ukraine’s geopolitical role. Effective manage-
ment of the defense industry today is becoming a decisive fac-
tor in ensuring national security and rational use of national
resources. The indicated development of the DIC directly de-
pends on the knowledge-intensiveness of production and the
level of military innovations. Significant changes in the mili-
tary-political and economic situation of Ukraine after the start
of the aggressive war indicated that, due to the lack of human
and material resources, strategic provisions regarding the
strengthening of the role of military innovations in order to
gain operational and tactical advantages need to be revised.

The war revealed significant gaps in the production of
weapons and dual-use products (DUPs). Moreover, there is a
shortage not only of serial production of DUPs but also of de-
sign developments, which is evidence of the insufficient level of
development of military innovations in the times preceding the
war. To a large extent, this was caused by the chaotic and disor-
ganized conversion and diversification of defense enterprises,
the lack of an adequate amount of working capital at defense
industry enterprises to finance innovative developments, non-
compliance with strategic plans for the development of innova-
tive activity | 1], the critical state and even the reduction of spe-
cialized scientific institutions, and subjectivity in the allocation
of budget resources for financial support of individual areas of
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technological development of the defense industry. The above,
in conditions of a war of considerable intensity, creates a sig-
nificant level of threat and requires research into the current
state of innovation activity in the defense sector and the devel-
opment of recommendations for its development.

Literature review. When studying innovations in the produc-
tion of weapons and dual-use products (DUPs), scientists often
limit themselves to their impact on increasing the effectiveness
of combat operations and changing certain functional character-
istics of military formations [2]. At the same time, leading world
scientists indicate that even the very definition of “military in-
novation” causes controversy in the scientific community [3]. If
we consider the changes in the conditions of war caused by it as
a sign of innovation, then this often becomes clear only over
time [4]. The introduction of post-factum explanatory models
only complicates the formalization of innovations, which is
needed already at the stage of substantiating the military-indus-
trial complex strategy. Therefore, scientists and military analysts
often introduce other definitions, for example, “military tech-
nological innovations™ [2], etc., and thereby limit the innova-
tion process. At the same time, an article by the authoritative
military theorist McMaster [5] indicates that excessive techno-
optimism regarding the decisive importance of innovations in
military affairs is dangerous. McMaster notes that technologies
are a prerequisite for military innovation and only their use al-
lows to find out whether their impact is truly transformative, but
in the scientific works by Ukrainian scientists, even with a clear
ranking of the substructures of military innovation ecosystems
|6], the main goal of military innovations is often not taken into
account — gaining an advantage over the enemy. At the same
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time, research by Ukrainian scientists confirms that the condi-
tions of war are an incentive for the development of military in-
novations [7], and military innovations determine not only the
development of the defense sector [8]. They significantly shape
the technological development of other sectors of the economy,
which is especially important for the post-war recovery of the
country, the formation of forms and methods that are ahead of
the implementation of Economy 5.0 [8].

In the article by Yemanov [9] it is indicated that as of 2022,
Ukraine lacks an appropriate scientific, technical and produc-
tion base for the effective development and implementation of
innovative military equipment and, moreover, an insufficient
level of market approaches to the formation of the organiza-
tional structure and management system of defense industry
enterprises. According to data for 2021, a significant part of de-
fense industry enterprises were unable to conduct innovative
activities at the proper level, since out of the first hundred most
modern enterprises, a low state of production and economic
potential was noted in 20 % of them, moderate — in 37.5 % [10].
This indicates that in the absence of targeted state funding for
innovations, a significant part of defense industry enterprises
are unable to financially support their own innovative activities.
Studies also confirm that in the times preceding the large-scale
war, no instruments were formed to stimulate innovations [11].
The need during wartime to increase the pace of R&D and test-
ing innovative W& DUP contribute to the restoration of special-
ized research and development structures. State orders for the
latest W&DUP shape the long-term development of not only
the defense industry but also enterprises in related sectors of the
economy [11]. The article by Perminova [12] notes a change by
2021 of the downward trend in the country’s GDP science in-
tensity to an upward one and the fact that military innovations
are becoming not only a driver of the country’s defense capabil-
ity but also a factor in economic growth and, in strategic terms,
a transition from an export-oriented raw material model to a
model of high-tech development of the country.

In scientific works by Ukrainian scientists, attention is
mainly paid to the development of state-owned enterprises of
the defense industry and the level of technology modernization
is studied [13]. At the same time, the problem of adapting the
defense industry to the innovative renewal of the arms market
and the slowdown of this adaptation by bureaucratic procedures
characteristic of state-owned enterprises remains out of focus.

The presented review of recent research and publications
on the issue of military innovations indicates not only differ-
ences in the interpretation of this concept, but also, despite the
unconditional need for innovative development, the presence
of significant problems in its implementation. The war led to
an increase in the role of military innovations and indicated
the need for prompt elimination of shortcomings in their im-
plementation. This, accordingly, creates the need both to im-
prove the theoretical basis of military innovations and to iden-
tify the prospects for their development when assessing their
current state.

The purpose of the article. The purpose of the article is to
improve the theoretical foundations of military innovations
and their use as a tool for identifying and eliminating obstacles
to the innovation process in the military sphere.

The tasks that need to be solved are: identifying problems,
obstacles and factors contributing to the innovative develop-
ment of the defense-industrial complex (DIC); developing
proposals for eliminating obstacles and improving the process
of military innovations with a view to forming the prospects for
the development of the defense-industrial complex.

Methods. The following methods were used in the re-
search: comparative analysis to study the current state and
prospects of innovative development of the defense industry;
critical analysis to identify problems and obstacles to innova-
tive development; dialectical method of scientific analysis to
improve the theoretical foundations of military innovations.

The article proposes the following hypotheses:

Hypothesis I: military innovation is not just an event or a
pilot sample, it is primarily a systemic process aimed at ob-
taining operational and (or) strategic advantage and requires
financial, organizational, institutional support and the cre-
ation of a favorable environment for implementation.

Hypothesis 2: the process of military innovation occurs as a
sequence of subprocesses: idea promotion, R&D, organiza-
tion (or adaptation of the existing) production and logistics
base, testing, implementation in production, use or threat of
use. The level of implementation of each stage determines the
success of military innovation or its failure.

Hypothesis 3: war stimulates and accelerates the innovation
process, making time one of its main resources. The time re-
source for military innovation, especially in war conditions, is
a decreasing parameter, therefore, assessing the effectiveness
of innovation requires using the parameter “pace of the inno-
vation process” and predicting the rate of technological obso-
lescence of military innovation.

Results. The presented study, in view of Hypothesis 1, is
based on the definition of military innovation not only as an
event, but also as a process of gaining military or political ad-
vantage, which integrates: the potential of R&D; new capa-
bilities of the troops; use of institutional and organizational
resources; technological development; new concepts, ideas,
their implementation, testing and use. Military innovations
today require economic efforts, a process, sometimes long-
term, of preparing a production and element base, and ensur-
ing external supplies of components. This, in turn, requires a
relevant assessment of the military utility of innovative break-
through technologies.

The ability to advance innovative development of military
technologies, the organization and financing of R&D with the
subsequent implementation of these technologies also be-
comes critically important for the state to acquire subjectivity
in the international political arena. Therefore, military inno-
vations and, in particular, military technological innovations
in the modern world are gaining special importance not only
for creating technological and operational advantages on the
battlefield, but also for ensuring political advantages. Industry
4.0 contributed to the spread of civil technological innova-
tions, which later became the basis for the development of
military equipment. The intensification of local wars and the
threat of globalization of conflicts necessitates innovative
breakthroughs in military technologies, which will also have a
deterrent effect for the aggressor. At the same time, it should
be noted that dynamic changes in the directions of the innova-
tion process, due to the experience of military operations, can
quickly lead to the technological obsolescence of even ultra-
modern combat systems (which confirms Hypothesis 3).

For Ukraine’s limited capabilities to confront the aggres-
sor, which prevails in the number of manpower and equip-
ment, the effectiveness and pace of military innovations are a
condition for survival, but the regulatory and legal framework
of Ukraine does not even provide a definition of the concept of
military (defense) tech, a component of which is the concept
of military innovations. This leads to complications in their
institutional and organizational support.

With the beginning of large-scale military operations, the
lack of institutional and organizational support leads to the
loss of positions acquired in previous periods in the rating ac-
cording to the Global Innovation Index [14] (Table 1). And
this is not only the loss of 15 rating positions since 2020 — but
also the deterioration of financing and effective implementa-
tion of innovations. This indicates not only the deterioration of
the country’s innovation potential, but also of military innova-
tions, as its component.

Defining innovation not only as a patent or product, but as
a process makes it possible to establish that the innovation pro-
cess can stop at the stage of an idea or R&D due to the discrep-
ancy between the technological advantages declared in the
W&DUP and their ability to provide operational and (or) stra-
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Table 1
Rankings of Ukraine according to the Global Innovation

Index
.. Position in terms | Position in terms
Position . . . .
Years . . of innovation of innovation
in the ranking .

spending performance
2020 45 71 37
2021 49 76 37
2022 57 75 48
2023 255 78 42
2024 60 78 54

tegic advantages over the enemy in real combat use, due to the
lack of resources necessary for the implementation of the in-
novation, in particular, the lack of time. Another problem of
the innovation process extended in time is the possibility of
technological obsolescence. This is especially clearly manifest-
ed during the active phase of the war, for example, when the
advertised innovations in the armored vehicles of the Russian
Federation, in particular the Armata tanks, turned out to be
unpromising due to the practice of widespread use of portable
anti-tank missile systems (which confirms Hypothesis 3). That
is, if there is only an idea or even a pilot sample, innovation as
a whole may not occur, which confirms Hypotheses 1 and 2.

The experience of the innovation process during the war
pointed not only to the need for a radical change in the orga-
nization of interaction between scientific institutions and de-
fense industry enterprises [ 15] but also to a broader problem of
the military innovation process — not so much a lack of ideas
or scientific personnel, but the lack of an ecosystem to support
them, stimulate demand for military innovations and organi-
zational and financial support for their implementation.

To promote the innovation process, there is a world experi-
ence in the formation of innovation ecosystems [16], one of the
advantages of which is the formation of network platforms to
provide proper organizational support in the integration of
economic, scientific, technological capabilities to various par-
ticipants in the innovation process and to create common val-
ues for financial support for each of the named participants.
Such platforms allow the idea generator, in the absence of its
own resources, skills, production base, etc., to implement the
innovation process to the stage of use. In the conditions of lack
of financial, scientific and other opportunities for the imple-
mentation of innovations in manufacturing enterprises, such
platforms will also allow them to consolidate around them-
selves the participants of the innovation process. Such consoli-
dation occurs using the process of natural rotation of promising
industries with the broad involvement of small and medium-
sized companies. Therefore, the experience of the EU, where
military corporations are built on the principle of a consor-
tium, integrating promising enterprises into their composition,
looks promising. With such a structure, each of its participants
knows their role and participation in the result of the work.

By 2022, ~80 % of the volume of defense industry prod-
ucts was produced by state-owned enterprises. In the following
period, private enterprises began to enter the W& DUP market.
Private enterprises turned out to be more flexible and adaptive
to the challenges of war [17] and less bureaucratized than state-
owned enterprises. If the current pace of private business
growth in the defense industry is maintained, there are pros-
pects for increasing the share of private companies in the de-
fense industry by more than 50 %. This process contributed to
the emergence of an ecosystem of innovations, but relying
mainly on disparate private initiatives even in a relatively stable
period — before the start of large-scale hostilities — led to sig-
nificant defragmentation of the ecosystem, in particular, due
to the lack of institutional regulatory influence. For example,
20 IT clusters and 4 industrial high-tech clusters (including

the cluster of the “Association of Industrial Automation En-
terprises of Ukraine” and 3 aerospace clusters) out of the 37
cluster declared in official documents [1], about 100 R&D
centers (including the Pivdenne Design Bureau) and the
Sikorsky Challenge Ukraine innovation incubation zone were
operating. Of the 16 technoparks declared in the “Strategy for
the Development of the Sphere of Innovation Activity for the
Period Until 2030 [1], only 4 were operating before the full-
scale war, and out of 40 industrial parks, only the Bila Tserkva
Industrial Park is operating. The enthusiasm of developers in
the first period of the war ensured the emergence of break-
through military innovations in the field of digital technolo-
gies. But, unlike software, many other areas, for example, in
the field of missile weapons, ammunition, electronic warfare
systems, etc., already at the R&D stage require significant fi-
nancial costs for components, require the availability of re-
source and production bases, without which the innovation
process will not take place and the products will not even be
brought to the testing stage. This substantiates Hypothesis 2.

At the beginning of the war, the discrepancies between the
needs of the Armed Forces of Ukraine in W&DUP and their
availability were 50—240 %, the modernization of W&DUP by
their main types was almost stopped — the annual moderniza-
tion rate after 2012 was 0.2—0.6 % [18]. Only individual prod-
ucts had an innovative nature during this period, for example,
ATGMs and missiles of the “Luch” Design Bureau, and most
of the innovative products were at the stage of purchasing sam-
ples or at the stage of introducing them into production. One
of the reasons for this was insufficient funding.

A comparison of the average financial indicators of de-
fense industry enterprises for the period 2014—2021 for aero-
space companies; armored vehicle manufacturers; enterprises
producing ammunition, precision weapons and air defense
systems shows that their profitability was —7.185; —0.27875;
1.75125 %, respectively.

Even according to the results of 2022, this indicator was,
respectively: —=5.00; —6.13; —4.04 % [19]. The average value of
the coefficient of compliance of the actual level of sales profit-
ability with the critical level for the named industries was: 0.0;
0.16; 0.28, and the values of the same indicator according to
the results of 2022 were, respectively: 0.03; 0.34; 0.47 [19].
This indicates the limited capabilities of enterprises to finan-
cially support the innovation process.

At the same time, the financial support of the Ministry of
Defense of Ukraine (Table 2) since 2023, taking into account
the change in the national currency exchange rate, shows a
consistent decrease [20].

With the growing needs of the armed forces in ammuni-
tion, fuel, military equipment, etc., the share of R&D funding
from both the budget of the Ministry of Defense and the own
funds of a significant part of the defense industry enterprises is
decreasing, which reduces the possibility of supporting the
process of military innovations. A compensating factor could

Table 2

Dynamics of budget financing of the Ministry of Defense of
Ukraine
~ (5]
> | <EeED|>=ER| B o8 &5 | > ER

2019 101.1 1.20 2.40 27.68 2.70 0.90
2020 | 116.6 1.20 3.2 23.29 5.00 1.90
2021 120.1 1.03 2.1 28.60 4.20 0.90
2022 | 920.5 7.70 21.1 27.21 33.80 8.10
2023 | 1141.1 1.20 18.2 36.57 31.20 0.92
2024 | 1164.0 0.15 18.0 40.50 28.74 0.92
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be domestic investments, but this source of financing in the
context of the economic crisis also tends to decrease.

With such restrictions in the choice of sources of financ-
ing, the ways to solve this problem may be, firstly, lifting the
ban on Ukrainian enterprises entering the global arms market
with the unquestionable requirement to fully provide internal
orders of both the Ministry of Defense of Ukraine and orders
of external and internal financial donors. Secondly, a signifi-
cant expansion of cooperation with partner countries regard-
ing external purchases of Ukrainian weapons for their further
use by the Armed Forces of Ukraine.

This will be facilitated by the fact that innovations provide the
domestic defense-industrial complex (DIC) with the appropriate
level of competitiveness in the global arms market. Although the
war has changed the export orientation of the Ukrainian defense
industry, supplies of DIC to the global market continue, and this
helps domestic enterprises to ensure profits and attract invest-
ments. According to the article by Wezeman, et al. [21], Ukraine
today occupies 19" position in the list of global arms suppliers,
although its share of global exports decreased by 73 % compared
to the period 2014—2018. The state has limited arms exports in
wartime, but joint development of DIC under foreign orders, re-
pair and modernization of Soviet military equipment and equip-
ment under foreign contracts continue to be executed.

In terms of arms imports, Ukraine took 4" place in the
ranking, its share in the world volume of arms imports reached
4.9 %, i.e. compared to the period 2014—2018, it increased by
66.33 times [22]. The share of private enterprises in the volume
of production of W& DUP during the war increased significant-
ly and reached ~15 billion USD, which is facilitated not only by
the increase in government procurement, but also by the unifi-
cation of these enterprises into the National Association of De-
fense Industry Enterprises (NAUDI). The creation of NAUDI
provided an opportunity for private manufacturers to work in
joint projects that require significant capital investments, mutu-
ally beneficial transfer of innovative technologies, as well as the
elimination of internal competition in the international market.
Today, the main areas of activity of the NAUDI association en-
terprises are the development and production of: armored ve-
hicles, missile and artillery equipment, unmanned aerial vehi-
cles (UAVs); radars; electronic warfare (EW) equipment; sur-
veillance, guidance and reconnaissance; ammunition [22].

The experience of high-intensity military operations has
given Imarcgroup [23] reason to predict a rapid increase in the
market for robotics software, and not only for military pur-
poses (Fig. 1).

The innovativeness of the specified software lies, in partic-
ular, in the implementation of the capabilities of cognitive arti-
ficial intelligence, especially for the tasks of operational data
analysis of reconnaissance robots and interaction with fighters
on the battlefield, which, for example, also includes the task of
natural language processing. The use of artificial intelligence
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Fig. 1. Forecast of the dynamics of the global robotics software
market

today determines the formulation of the task of information
dominance, as evidenced, in particular, by the large-scale exer-
cises of the US and Canadian Armed Forces for the “Global
Information Dominance Experiments” (GIDE).

Ukrainian innovations, in particular in control systems for
drones, reconnaissance robots, etc., open up opportunities for
the Ukrainian defense industry to obtain a share of this robot-
ics software market in the post-war period (Fig. 1).

Military innovations significantly increase the responsibil-
ity for the relevance of forecasts for their implementation, not
only because they are a significant factor in war, but also be-
cause they require the development of an appropriate military-
industrial base [24]. With significant dynamics of threats, the
success of their forecasts may determine the proper distribu-
tion of budget funding and, accordingly, the effectiveness of
the implementation of military innovations.

Since the relevance of long-term forecasts of technological
modernization of production is not absolute, the development
of the military-industrial base must be flexible, adaptive, pro-
vide the possibility of rapid deployment and scaling of produc-
tion of innovative military equipment and rely on generally rec-
ognized directions of Industry 4.0: knowledge management;
intellectualization of production; digital transformation, etc.

In the context of not only rapid technological renewal but
also a radical revision of military doctrines regarding the use of
W&DUP, the task of building element base and universal
component production facilities, forming personnel potential,
and overhauling production facilities in such a way that they
could be quickly reoriented in accordance with the current
needs of the Armed Forces of Ukraine. Some enterprises that
have enough of their own financial resources, for example,
Ukroboronservis, have already understood the need to form
their own element base for their innovative W&DUP [13].

Although Industry 4.0 forms areas of innovative develop-
ment that do not require an industrial base, in particular, in
the field of artificial intelligence, overcoming administrative
and bureaucratic obstacles and mental unpreparedness of both
institutional structures and military command to perceive the
opportunities they open up remains important for ultra-mod-
ern military innovations. Their support by users — lower-level
military personnel, is named as a factor accelerating the pace
of the innovation process, which confirms the thesis of Hy-
pothesis 3. This movement of introducing military innovations
can be defined as “bottom-up”.

As an example, the situation with the introduction of in-
novative software complexes can be cited, because in the midst
of the war it turned out that the Armed Forces of Ukraine had
only outdated Soviet topographic maps at their disposal. Then
two military innovations were launched in parallel. “Army
SOS” developed the “Kropyva” geographic location program
for artillerymen, and programmers from the companies “Geo-
Soft”, Breeze Software and Primeway Ukraine in cooperation
developed the “GisArta” software complex. Since 2022, “Kro-
pyva” has been used by up to 95 % of artillery units, which gives
it a significant tactical advantage. “GisArta” provides military
planning by headquarters. These military innovations have not
yet received an official decision to adopt them. The same situ-
ation is with the “Armor” software complex for attacking the
enemy from closed positions. Another example is the introduc-
tion of high-precision ammunition, the Skif portable anti-tank
complex, and other products of the Luch Design Bureau,
which have already proven their effectiveness in combat [13],
although the innovative process of their widespread implemen-
tation has not been uniform due to the suspension of its finan-
cial support. At the same time, the introduction of new institu-
tional initiatives is intensifying the implementation of the latest
W&DUP tools. Thus, the implementation of the Drone Army
project using the UNITED24 platform has ensured the pro-
curement of not only UAVs from foreign but also from Ukrai-
nian manufacturers. Over the 7 months of the project, UAH
3.3 billion has been allocated for the purchase of 1,600 drones

128 ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2025, N° 1



[8]. The BRAVEI project has been launched, the purpose of
which is to intensify military innovations and accelerate the
implementation of new W&DUP models. According to the re-
sults of 2023, 820 innovative products were submitted for con-
sideration under the BRAVEI project at the R&D stage, of
which 446 passed the expert assessment stage and more than 80
received funding in the total amount of up to 1.5 million USD
[8]. The Ukrainian Startup Fund [25] directed its activities not
only to financial support of W&DUP projects, but also to their
non-financial support, in particular, in organizing access to re-
sources. The goal of the fund is not only to increase defense
capabilities but also to ensure post-war economic recovery.

The significance of the need to develop organizational and
institutional support for innovations in the military-industrial
complex is the introduction of the national Agency for De-
fense Technologies, the creation in 2020 of the Ministry for
Strategic Industries of Ukraine, etc. The priorities of the Min-
istry are defined as intensification of R&D of defense enter-
prises, support for innovative developments in the military-
industrial complex, acquisition by the defense industry of an
appropriate level of competitiveness in the world market, es-
tablishment of cooperation and collaboration with foreign sci-
entific organizations and manufacturing companies (which
confirms Hypothesis 1).

It is characteristic of the innovation process during war
that their pace is significantly accelerated during war not only
due to the growing urgent need to update the W&DUP. The
possibility of direct testing of military innovations during hos-
tilities allows one not only to determine their effectiveness, but
also to identify and correct shortcomings, to ensure a high rate
of introduction of the pilot model into mass production (which
confirms Hypothesis 3).

The fact that changes in the enemy’s countermeasure tac-
tics to promptly identify directions for further development of
its own innovative technologies also contributes to the accelera-
tion of the military innovation process [26]. This creates the
prerequisites for the widespread entry of domestic military in-
novations into the world W&DUP markets, a technological
breakthrough in the development of the national economy.
Thus, the war in Ukraine revealed a significant need for the lat-
est UAVs. The number of Ukrainian drone manufacturers to-
day exceeds 100 companies. This requires a significant accelera-
tion of all stages of military innovations in this area. In particu-
lar, such developments are known as: the E620 “Kazhan” at-
tack jet; Heavy Shot is a product of the Ukrainian company
Gurzuf Defence, etc. Their production required significant or-
ganizational and institutional efforts, establishing cooperation
with leading foreign suppliers of components (which confirms
Hypotheses 1and 3). As an example of the significant pace of the
innovation process, the successful use of the Vampire attack
hexacopter in combat conditions in early 2023 can be cited,
while its development began only in June 2020.

Due to the limitation of the possibility of publishing infor-
mation on the volume of supplies and manufacturers of do-
mestic UAVs, the data available in literary sources [2] on UAV
supplies by foreign companies as of May 2023 are given (Fig. 2).

As it can be seen from Fig. 2, there is a significant disparity
between companies even from one partner country in UAV de-
liveries. For example, the company “Tactical unmanned aerial
system” (USA) produces a wide range of devices; however, the
total volume of devices delivered by them is 16 times less than
the Phoenix Ghost UAS. Some companies delivered only
30—70 devices (Fig. 2), which also indicates the need to test
UAVs even from foreign companies in real combat conditions.
This will allow not only identifying their shortcomings, but
also increasing the company’s rating on the global arms mar-
ket and, accordingly, confirms Hypotheses 1—3.

In the conditions of insufficient compliance with the re-
quirements of secrecy and the presence of an outflow of infor-
mation about military innovations of Ukrainian defense enter-
prises, an example of which is the receipt by Russia of Ukrai-
nian know-how about military “invisibility cloaks”, it is advis-
able to extend the concept of “military innovations” also to
those developments that are not used directly in combat. In
particular, it is advisable to create a digital “twin” of an enter-
prise in virtual space, which can be based on a model of inter-
action of physical objects, processes and resources. The cre-
ation of such a “twin” will make it difficult to establish the
geographical location of the enterprise, will allow for more
tight control of information flows to the outside and will have
significant advantages in the organization of production, in
particular, in the reengineering of business processes.

The Stockholm International Peace Research Institute
(Stockholm International Peace Research Institute — SIPRI)
has identified priority areas of innovative development of the
production of weapons and dual-use products (W&DUP).
These are the introduction of artificial intelligence technolo-
gies, the autonomization of weapons systems, additive, missile
technologies and cyber warfare. In all these areas, not only sci-
entific developments are being carried out in Ukraine today,
but also the production and use of innovative equipment in
combat conditions.

At the same time, as the immediate and strategic measures
to eliminate obstacles and improve the process of military in-
novations in view of the formation of prospects for the devel-
opment of the defense industry, the following is necessary:

- formation of network platforms to provide proper organi-
zational support in the integration of economic, scientific, and
technological capabilities to various participants in the inno-
vation process. Strengthening the interaction of W&DUP
manufacturers vertically and horizontally; intellectualization
of weapons, moving away from analog information process-
ing; use of the latest business models in the production of
W&DUP;
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1] \\
. . 171000 :
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Fig. 2. Volumes of UAV supplies to Ukraine by foreign manufacturers as of May 2023, units
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- overcoming structural deformation and imbalance of the
defense industry due to chaos and disorganization during the
conversion and diversification in past periods;

- expansion, under restrictions on arms trade, of the trans-
fer of military innovations and the sale of licenses for the pro-
duction of weapons. Subject to the implementation of
W&DUP supply programs for the Armed Forces of Ukraine,
providing the opportunity to export part of the products of de-
fense industry enterprises to ensure financing of their own in-
novative developments;

- grant support to citizens of Ukraine for their presentation
of ideas and samples of military innovations and, in case of a
positive expert assessment, their further financial support in
creating their own business in these areas;

- improving the system of state defense orders, their long-
term planning and the formation of an economically feasible
pricing model for W&DUP to ensure that defense industry
enterprises can finance the innovation process from their own
resources;

- introducing the W&DUP innovation level as a compo-
nent of defense resources in the system of resource provision
of the Armed Forces of Ukraine, which will be calculated as
the share of innovative defense products used to ensure opera-
tional and (or) strategic advantages in the total volume of do-
mestic W&DUP supplied to the Armed Forces of Ukraine;

- ensuring flexible, adaptive development of defense in-
dustry enterprises, the possibility of rapid deployment and
scaling of production of innovative military equipment. Rely-
ing on generally recognized directions of Industry 4.0: knowl-
edge management; intellectualization of production; digital
transformation; development of the military-industrial base;

- development of the military-industrial element base and
universal components, formation of human resources and
capital renovation of production capacities in such a way that
they could be quickly reoriented in accordance with the cur-
rent needs of the Armed Forces of Ukraine;

- broad funding of startups, since relying on past experi-
ence leads to subjectivity in the allocation of budgetary re-
sources for financial support of military innovation, which can
lead to a significant mismatch of innovative development di-
rections with the needs of the battlefield.

The war became a catalyst for military innovations, an in-
centive for the reorganization of the defense industry. In the
post-war period, this will increase the level of national security
and contribute to the development of the economy. Under-
standing the comprehensive impact of military innovations will
contribute to the proper use of its potential in strategic areas.
The multiplier effect of military innovations on the development
of the science-intensiveness of domestic production is that the
intensification of breakthrough scientific defense developments
causes a chain reaction in the formation of new ideas and ap-
proaches, and not only in the military sphere, becoming the ba-
sis for the advanced innovative development of the economy.

Conclusions. It is proposed to consider military innova-
tions not only as an event or a pilot model, but, first of all, as a
systemic process aimed at obtaining an operational and (or)
strategic advantage and requiring financial, organizational, in-
stitutional support and the creation of a favorable environment
for implementation. By reviewing the theoretical foundations,
a definition of military innovations is proposed. The above has
not only theoretical significance, but can be used as a tool for
identifying and eliminating obstacles to the innovation process
in the military sphere, ensuring their systematic organization-
al, institutional and financial support, and becoming the basis
for forming an ecosystem of military innovations.

It is indicated that with the beginning of large-scale mili-
tary operations, the lack of institutional and organizational
support leads to the loss of positions acquired in previous peri-
ods in the rating according to the World Innovation Index. And
this is not only the loss of 15 rating positions since 2020, but
also the deterioration of financing and effective implementa-

tion of innovations. This indicates not only the deterioration of
the country’s innovation potential, but also military innova-
tions, as its component. It is noted that private companies
turned out to be less bureaucratized than state-owned enter-
prises and more flexible and adaptive to the challenges of war.
While maintaining the existing pace of private business growth
in the defense industry, there are prospects for increasing the
share of private companies in the defense industry by more
than 50 %. This contributed to the emergence of an innovation
ecosystem, but relying mainly on disparate private initiatives
leads to significant defragmentation of the ecosystem, in par-
ticular, due to the lack of institutional regulatory influence.
A comparison of the average financial indicators of defense in-
dustry enterprises for the period 2014—2021 for the most mod-
ern defense industry sectors and the dynamics of budget fi-
nancing of the Ministry of Defense of Ukraine for the period
2019—2024 with the needs of the Armed Forces of Ukraine in-
dicated that the lack of financial support reduces the possibility
of supporting the process of military innovation. Domestic in-
vestments could be a compensating factor, but this source of
financing in the context of the economic crisis also tends to
decrease. With such restrictions on the choice of sources of fi-
nancing, it is proposed, first, to lift the ban on Ukrainian enter-
prises entering the global arms market with an unquestionable
requirement to fully provide internal orders from both the
Ministry of Defense of Ukraine and external and internal fi-
nancial donors. Secondly, a significant expansion of coopera-
tion with partner countries regarding external purchases of
Ukrainian weapons for their further use by the Armed Forces
of Ukraine. This will be facilitated by the fact that innovations
provide the domestic defense industry with an appropriate
level of competitiveness in the global arms market. It is signifi-
cant for Ukrainian developers that the possibility of direct test-
ing of military innovations during combat operations allows
one not only to determine their effectiveness, but also to iden-
tify and correct shortcomings, and to ensure a high rate of in-
troduction of a pilot model into mass production. The fact that
changes in the enemy’s countermeasure tactics to promptly
identify directions for further development of their own inno-
vative technologies also contributes to the acceleration of the
process of military innovations. Their support by users — low-
er-level military personnel is named as a factor in increasing
the pace of the innovation process. This movement of intro-
ducing military innovations is defined as “bottom-up”.

As a result of the research, proposals were made as the im-
mediate and strategic measures to eliminate obstacles and im-
prove the process of military innovations in view of the formation
of prospects for the development of the defense industry, to elim-
inate obstacles and improve the process of military innovations.
Prospects for further development of scientific research in this
direction consist in determining the necessary changes to legal
norms in the field of innovative development of the defense in-
dustry, detailing the improvement of institutional, organizational
and financial support for the process of military innovations.
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Meta. Y10CKOHAJIEHHSI TEOPETUYHUX 3acal BiiCbKOBUX
iHHOBALIil Ta iX BUKOPUCTAHHS SIK iIHCTPYMEHTY BUSIBJICHHSI
Ta YCyHEeHHSI TIEPeIIKo ] iHHOBALiiTHOMY TIPOLIECY Y BiliCbKO-
Biil cepi. 3aBmaHHs1 poOOTH: BU3HAYEHHS TTpoOJieM, mepe-
IIKOI i (haKTOPiB CIIPUSTHHS iHHOBALIIlTHOMY PO3BUTKY 000-
poHHo-TipomucioBoro komiuiekey (OIIK); pospoGieHHs
MPOTIO3UII 1100 YCYHEHHS MEPelIKo i BIOCKOHAJEHHS
MpoLIeCy BiiCbKOBUX iHHOBALIiHA.

Meronuka. [lpy BUKOHaAHHI AOCHIIKEHHS 3aCTOCOBaHi
HACTYMHi METOJM: MOPiBHSJIBHOTO aHaJIi3y ISl JOCHiIKEHHS
CYy4acHOTO CTaHy U TMEepCreKTUB iHHOBAILITHOTO PO3BUTKY
OI1K; KpUTUYHOTO aHaIi3y — ISl BUSIBJICHHS MPOOJIeM i me-
pelIKo iHHOBaIiiTHOMY PO3BUTKY; MiaIeKTUUHWI METON Ha-
YKOBOI'O aHaIi3y — JUISl BIOCKOHAJIEHHSI TEOPETUYHUX 3acajl
BilICbKOBUX IHHOBALIilA.

PesyabTaTi. BKazaHo Ha TeHIEHILiI0 3HWXKEHHSI iHHOBa-
LIfHOTO piBHS KpaiHW. 3a3Ha4yeHi HANpsSMU MTOCWICHHS iH-
CTUTYLIMHOI Ta OpraHizaliitHoi MiATPUMKU MPOLECY BiliChbKO-
BUX iHHOBaIIi/. YKa3aHo, 110 3pOCTaHHST YAaCTKM MPUBATHUX
nignpuemcts B OITK cripusie 3apomkeHHI0 eKOCUCTEMU iHHO-
Balliii, ajle HEIOCTAaTHICTb IHCTUTYLIIMHOTO BIUIMBY MPU3BO-
IIUTh [0 3HA4YHOI JAedparMeHTallii 3a3HaYeHO1 €KOCHUCTEMMU.
[MopiBHsHHS (hiHaHCOBUX MoKa3HUKIB Mianpuemcts OI1K,
IMHAMiKM OokeTHOro (iHaHcyBaHHsS 3 ToTpedbamu 3CY
BKa3aJio, 1110 HecTaya (hiHAHCOBOTO 3a0€3MeYeHHST 3MEHIITYE
MOXJIMBICTh MiATPMMKHM iHHOBaLiliHOTO Mpoilecy. BusipieHi
He JIUIIIe TIEPELTKONH, aje il haKTopu CIIPUSHHS iHHOBAILiii-
HoMmy Trpotiecy. Po3po06eHi mpono3uilii o010 yCyHeHHs Tie-
PELIKO/ i BTIOCKOHAJIEHHSI TTPOLIECY BiiCbKOBUX iHHOBALLIlA.

HaykoBa HoBM3HA. 3arIpOIOHOBAHO PO3IVISIIATH BiliCHKOBI
IHHOBALIil He JIMIlIe K MOMAi0 Y MUTOTHUI 3pa3ok, aie i sk
CHUCTEMHMIA TIpOLIEC, 1110 MA€ Ha METi OTPUMAHHSI ONEPaTUBHOI i
(4n) cTpaTerivyHoi rmepeBaru i motpedye (hiHaHCOBOI, OpraHi3a-
LiHOT, iIHCTUTYLIIHOI MIATPUMKHM Ta CTBOPEHHSI CITPUSITIIMBOTO
IUTST BITPOBAIKEHHSI CEpeoBHUIIA. 3a TIEPETyIsiLy TeOPETUIHIX
3acajl 3aIporoHOBaHe BU3HAYCHHSI BilCbKOBMX iHHOBALILii.

IIpakTyna 3HaunmicTb. Po3po0iieHHI Mpono3ullii 103B0-
JISITh PO3IMOYATU YCYHEHHS MEPeIKo i BIOCKOHAJIEHHS TTPO-
LIeCy BiliCbKOBMX iHHOBAIIill 3 oryisiay Ha OpMyBaHHS Tiep-
criektuB po3BuTKy OITK.

Kimouosi ciioBa: giiicvkosi inHosauii, 030pocHHs1, 8iliCbKO-
6a mexHiKa, [HHOGAYilHUILl npouec, 000POHHO-NPOMUCAOBULL
Komnaexc
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