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FORMATION OF AN INNOVATIVE STRATEGY
FOR ENSURING THE SOCIO-ECONOMIC SECURITY OF THE STATE

Purpose. To develop proposals for the formation of an innovation strategy to ensure the socio-economic security
of the state.

Methodology. Trend analysis made it possible to identify dynamic pattern regularity of the index of Ukraine posi-
tioning in the Global Innovation Ranking and the dynamic pattern of the share of losses on scientific research and de-
velopment in GDP. In order to build scenarios for the implementation of the expenditure portion of the State Budget in
terms of financing the areas of the innovation strategy, logical-structural modeling methods were applied. In order to
solve the problem of rational distribution of limited financial resources between the areas of the innovation strategy, the
Bellman dynamic programming algorithm was used. A systematic approach was used to integrate the financial, organi-
zational and institutional mechanisms of the strategy, including arrangements that do not require budget financing.

Findings. The most significant areas of the innovation strategy and their impact on individual components of the
socio-economic security of the state were identified. The use of multipliers as part of a computational model has been
substantiated, which affords the opportunity to minimize political distortions in the distribution of financial resourc-
es of the state budget, as well as creating a transparent system for effectiveness evaluation of state financial support.
Based on the proposed target function, it was featured that the scenario approach should be supplemented with the
use of Bellman dynamic programming. It gave an option of solving the problem of optimal distribution of financial
resources between different areas of the innovation strategy to maximize the overall effect with limited budget financ-
ing. Proposals for the formation of an innovative strategy for ensuring the socio-economic security of the state by
integrating scenario analysis, optimal allocation of resources and the implementation of institutional measures with
zero budget burden have been developed.

Originality. The methodological approach to the formation of an innovative strategy for ensuring the socio-eco-
nomic security of the state, which takes into account the distribution of funding between its areas, has received further
development. This approach permits optimizing the use of limited resources, including all possible options for evolv-
ing the situation in unstable economic conditions.

Practical value. The implementation of Bellman dynamic programming affords the opportunity to increase the
effectiveness of the innovative strategy for ensuring the socio-economic security of the state through the redistribution
of financial resources. The proposed recommendations provide the opportunity for state bodies to make informed
management decisions that ensure the stability of the socio-economic system under conditions of limited funding.
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Introduction. The formation of an innovation strat-
egy to ensure the socio-economic security of the state is
usually based on certain assessments of needs and pri-
orities determined by the government and relevant bod-
ies responsible for the development of innovations. In
particular, when planning budget expenditures for the
implementation of an innovation strategy, economic
conditions, projected results of innovation programs,
and the financial potential of the state are taken into ac-
count. Thereafter, funding in the sphere of innovation
activity is usually distributed between its various areas.
However, ensuring certain minimum costs is empha-
sized for each of the areas without sufficient assessment
of the economic effect that these areas can generate,
which is a significant error of omission. Aside from that,
instead of focusing on long-term economic benefits and
the potential of each innovation project, funding is often
determined on the basis of short-term assessments or
formal criteria. This approach means that more effective
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and strategically important areas that have the potential
to ensure sustainable development and increase the
competitiveness of the country may receive insufficient
funding. Coincidently, less promising initiatives have
the opportunity to receive more resources, which will
not ensure the rational use of public funds and will not
contribute to strengthening socio-economic security
over a long-term horizon.

Hence, it is natural that innovations should not be
aimed only at the general development of science and
technology, but should be oriented towards solving spe-
cific tasks that directly affect the socio-economic secu-
rity of the state. This is quite obvious in the context of
limited state budget resources. Each financed item of
expenditure should contribute as effectively as possible
to achieving strategic goals in the area of socio-econom-
ic security.

Literature review. In the scientific papers by foreign
scientists (in particular, Cinar E., Trott P., Simms C.,
Demircioglu M. [1], Al Hawi T., Alsyouf I. [2]) a dis-
tinct commitment towards an interdisciplinary ap-
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proach is observed. It combines such methods as case
analysis, comparative contextual research, interviewing
innovation applicants, analysis of institutional and po-
litical background of reforms, as well as formalized ty-
pology of innovations according to the country. Such an
approach, although of high scientific value, is not en-
tirely suitable for Ukrainian circumstances, since it as-
sumes the availability of a stable institutional environ-
ment and political neutrality of innovation implementa-
tion processes. Notwithstanding, in Ukraine, the politi-
cal context is a factor that impacts both the personal
composition of innovation implementers and the priori-
ties of its financing. Within this framework, qualitative
case analysis or comparison with other countries lose
their objectivity, and interviewing officials and analyzing
the legacy of reforms will take the form of fixing political
turbulence, rather than identifying certain predicted
patterns. It is evident that the success of innovation in
the public sector depends on flexible management prac-
tices that consider the complex socio-economic envi-
ronment and the time history in it, which is shown in the
paper by Brilhante L. and Romero F. [3] and is relevant
for Ukraine. That is why domestic research is largely fo-
cused on macroeconomic and statistical aspects: analy-
sis of science financing, changes of innovation indices
and effectiveness of state programs. Specifically, Koval-
chuk V. in his study carries out a deep analysis of trends
in the innovative development of the national economy,
which allows identifying a number of structural chal-
lenges facing the country [4]. This contributes to the
formation of the current problem, but the author is lim-
ited mainly to descriptive analysis and does not offer a
set of tools for resource allocation or an integral mecha-
nism for optimizing their use.

The study by Yatskevych 1. addresses the extremely
important subject matter of innovation policy in the
post-war period, which corresponds to the today cir-
cumstances. The author emphasizes the priorities of
public administration in the area of innovation [5], but
his approach does not provide for a quantitative assess-
ment of the impact of various policy areas on socio-eco-
nomic security and does not integrate economic and
mathematical methods into the process of strategic
planning.

Bila I., Posna V. and Shevchenko O. place emphasis
on the importance of innovative development as a key
factor in the post-war reconstruction of the Ukrainian
economy, revealing the potential of technological trans-
formations [6]. The systematic nature of their approach
should be recognized, nevertheless, it does not consider
the issue of resource limitations, and there is no formal-
ization of strategic decisions over time.

Perminova S., Sytnik H. and Chuprina M. analyze
state incentives for innovation activity, which is impor-
tant for understanding the institutional context of strat-
egy implementation [7]. However, their attention is fo-
cused mainly on incentive instruments without attempt-
ing to build a model basis for determining the priority of
areas of innovation strategy to ensure the socio-eco-
nomic security of the state. As an alternative, the work
by Neustroiev Y. outlines the role of innovation as a fac-
tor of economic security, demonstrating the conceptual
connection between innovative activity and economic
stability [8]. Meantime, despite the profound formula-

tion of the problem, no methodological solutions have
been proposed for the formation of an integral strategy
that would simultaneously consider resource constraints
and institutional arrangements.

Kudlaenko S., Chorna N. and Kelmanovich A.
made a valuable attempt to combine the innovation
component with regional aspects of socio-economic se-
curity, introducing a spacelike dimension into the re-
search [9]. However, the strategic architecture for im-
plementing innovation policy is not supported by algo-
rithmic or optimization solutions, which limits its
adaptability to unstable conditions.

The papers by Mishchuk Ie., et al., reflect the inter-
dependence of sustainable innovative development and
economic security of enterprises under conditions of in-
stability [10, 11]. However, the proposed approaches
have mainly micro-level trends and do not scale to the
level of state strategy, which is necessary to solve the set
goal of forming a state innovation strategy.

The article by Sukhorukov A. outlines the role of or-
ganizational innovations in ensuring economic security
within the conditions of global transformations. Con-
sideration of “closing technologies” as an element of
risk is a valuable logical complement to the general
problem [12]. Concurrently, such threats are not inte-
grated into a single model of resource allocation or risk
management of an innovation strategy.

In the paper by Cherep A., Dashko 1., Ohrenych Yu.,
the specifics of forming the concept for ensuring socio-
economic security in terms of the use of digital technol-
ogies are studied [13]. In addition, scientists analyzed
the impact of socio-economic security of enterprises on
the economy of the region and the country. The authors
Cherep O., Cherep A., Ohrenych Yu., Helman V., Gor-
bunova A. analyzed the existing types of innovation
strategies and improved the mechanism for managing
the strategy of innovation activities [14]. For another
thing, the authors emphasized the need to develop and
implement tools to increase innovation activity using
the example of enterprises in the region. Along with this,
it is advisable to study and define methodological prin-
ciples for the formation of an innovative strategy for en-
suring socio-economic security at the state level.

Thus, despite the significant contribution of the
mentioned scientists to the development of theoretical
and applied aspects of innovative development and eco-
nomic security, most studies ignore the application of
formalized methods for forming an innovation strategy
in ensuring the socio-economic security of the state.
Specifically, approaches are not considered that would
be able to ensure the adaptability of the innovation strat-
egy to changing environmental conditions, as well as
make possible a rational distribution of limited financial
resources between alternative areas of innovation policy,
taking into account the multiplier effect. Consequently,
considering these omissions is a necessary prerequisite
for the further development of a methodological ap-
proach to the formation of an innovation strategy in en-
suring the socio-economic security of the state.

Unsolved aspects of the problem. The formation of an
innovation strategy in the scientific papers of scientists
and in the practical sphere is, to a greater extent, focused
on supporting innovations as such. In return, attention
should be concentrated on supporting specific areas that
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will most contribute to the growth of the socio-econom-
ic security of the state. Such an approach will allow
more effectively forwarding financial resources to
achieve its strategic goals, in particular, i.e., creating
competitive advantages for the national economy, re-
ducing unemployment, improving the quality of life of
citizens and ensure economic stability under conditions
of global challenges facing Ukraine.

Despite the existing best practices of scientists, it
must be recognized that the methodological problem of
forming an innovation strategy for ensuring socio-eco-
nomic security, taking into consideration the optimal
distribution of funding between its areas against the
background of resource constraints, has not received
due presentation. Although some papers trace certain
elements of a formalized approach to strategic planning,
though attempts of their systematic application remain
fragmentary, and the level of methodological develop-
ment, in our opinion, is insufficient. Specifically, the
application of the Bellman dynamic programming algo-
rithm as a tool that renders possible considering the
multiplicity of probable development scenarios, ensur-
ing the adaptability of the strategy to a changing envi-
ronment and optimizing the use of limited resources
based on an target function built taking into account the
multiplier effect remains outside the scientific analysis.

The purpose of the article is to develop recommenda-
tions for the formation of an innovative strategy for en-
suring the socio-economic security of the state.

Methodology. The study used the trend analysis
method, which made it possible to track patterns in
changes in Ukraine’s positioning index in the Global
Innovation Ranking and the dynamics of losses related
to scientific research and development in the GDP
structure. Methods of logical-structural analysis were
used to simulate possible scenarios of the implementa-
tion of the expenditure part of the State Budget in the
context of financing innovation, which made it possible
to form reasonable options for the distribution of funds.
The Bellman dynamic programming algorithm was im-
plemented, which provides a means of optimizing the
distribution of limited financial resources between indi-
vidual areas of innovative development. Based on the
application of a systemic approach, a comprehensive
combination of financial, organizational and institu-
tional tools for implementing the strategy was ensured.

Results. Taking into account the research conducted
by scientists, we believe that the concept of “innovation
strategy of the state” must necessarily consider the pur-
pose associated with ensuring socio-economic security.
Still, innovations for the sake of innovations themselves
do not have strategic value, and without security pur-
poses they lose specific guidelines and practical focus,
passing into fragmentary technological attempts. Con-
currently, they must respond to crises and challenges
that each state deals with. Therefore, under the innova-
tion strategy of the state, in our opinion, it is appropriate
to understand a purposeful system of long-term deci-
sions that determines the priorities and mechanisms for
distributing limited resources to stimulate the country’s
scientific development with the aim of ensuring its so-
cio-economic security. In turn, the concept of “socio-
economic security of the state”, in our opinion, should
take into account the most influential trends of state de-

velopment and therefore it is advisable to define it as fol-
lows: the state’s ability to ensure economic moderniza-
tion, support of infrastructure, science, entrepreneur-
ship and social stability in periods of economic, social,
political, military instability.

In order to develop a high-quality innovation strate-
gy for ensuring the socio-economic security of the state,
it is advisable to make a well-founded choice of priority
areas for funding, compliance with which will guarantee
innovative development and stabilization of the socio-
economic system. This approach is relevant for Ukraine
due to the need for economic recovery based on modern
technological solutions.

It is obvious that the financing of scientific research
will promote technological breakthroughs and increase
the competitiveness of the country. According to OECD
research, effective investment in science and innovation
plays an important role in achieving economic growth
and reducing regional disparities [15]. Nevertheless, in
Ukraine, there is a tendency to reduce spending on sci-
entific research and development, which may affect its
position in global innovation rankings (Fig. 1).

Based on the data provided on Ukraine’s spending
on scientific research and development (hereinafter re-
ferred to as R&D) as a percentage of GDP and its posi-
tion in the Global Innovation Index (GII) for the period
from 2010 to 2024, there is a clearly defined tendency to
reducing funding for science and technology under in-
stability in Ukraine innovation positions. Thuswise, in
2010, R&D spending amounted to 0.83 % of GDP,
which is the highest figure for the entire period (data on
the value of the GII for this year are not presented).
Since 2011, the share of financing has gradually de-
creased, reaching 0.33 % in 2022—2023, which is almost
2.5 times less than the level in 2010. This decline went
hand in hand with fluctuations in Ukraine positions in
the GII, namely: with a slight increase in spending in
2018 (0.47 %), Ukraine reached the highest position — it
ranked 437. However, in general, even with stable or
slightly increasing funding, the country’s position in the
GII did not always improve. Indicative in this regard is
2013, when spending was almost the same as in 2012, but
the position deteriorated from 63 to 71.

The gap between the level of spending and the posi-
tions in the ranking is explained by several factors. In
particular, the inefficiency of the use of budget funds, the
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Fig. 1. Changes in the share of research and development
expenditures in GDP and the Global Innovation In-
dex in Ukraine [16]
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lack of a target innovation policy and poor commercial-
ization of scientific results have led to low innovation
performance. However, the structure of the Ukrainian
research sector does not comply with the needs of the
modern economy, as academic research prevails over the
applied or technological developments. Aside from that,
political and economic instability, especially since 2014,
has significantly affected Ukraine’s institutional capacity
to attract investment in innovation, which was also pre-
sented in its position in the GII. The decline in spending
after 2014 was accompanied by attempts to modernize
through digitalization, the development of the startup
ecosystem, and access to international programs, which
partly explains the temporary improvement in the GII
rankings in 2016-2018. However, the lack of a compre-
hensive and stable state policy in the innovation sector,
the decline in the level of personnel in science, labor mi-
gration, and the low motivation of the private sector to
invest in scientific research led to the stagnation of in-
novation capacity. In 2024, there was a decline to 60th
place, which may be the result of a long-term trend of
declining investment in R&D, active hostilities, the out-
flow of intellectual capital, and a general reduction in the
functioning of scientific infrastructure.

It is worth mentioning that the changes in Ukraine’s
ranking in the Global Innovation Ranking are described
by a fourth-degree polynomial. Please note that the
study used data for 14 years, which provides a statisti-
cally justified number of periods sufficient to confirm
the reliability of the model as a polynomial of the afore-
mentioned degree. The detected dependence indicates
that the domestic innovation changes are the result of
the action of complex, often contradictory internal in-
stitutional transformation and external economic and
political conditions. In addition, it may indicate the ab-
sence of a consistent and long-term state policy in the
field of innovation.

Based on the results of the study, it is reasonable to
acknowledge that without structural reforms, increased
investment and effective implementation of an innova-
tion strategy it will be highly doubtful that Ukraine’s
position in the GII will be improved, even while main-
taining the formal level of expenses.

Support for entrepreneurship and startups is precon-
dition by the fact of their flexibility and ability to quickly
adapt to market changes. The development of an eco-
system of innovative enterprises through state co-fi-
nancing, grant programs and preferential taxation cre-
ates the prerequisites for increasing productivity, inno-
vation and employment [17].

An important area of innovation policy that can en-
sure the socio-economic security of the state is infra-
structure development. After all, the modernization of
transport corridors, digital platforms, energy networks
and logistics systems creates the basis for the function-
ing of other sectors of the economy. The professional
literature emphasizes that infrastructure projects have a
high fiscal multiplier, which stimulates GDP and em-
ployment growth [18]. The basic aspects of infrastruc-
ture development as a direction of the state’s innovation
strategy include:

- introduction of the latest information technolo-
gies, in particular broadband Internet, 5G networks,
cloud services, the Internet of Things, which allows for

effective communication, monitoring and management
of various elements of infrastructure (energy networks,
transport systems, water supply, etc.);

- development of renewable energy sources, mod-
ernization of energy networks using smart technologies
to improve energy efficiency, reduce costs and environ-
mental impact. The development of energy-saving tech-
nologies and increasing the energy efficiency of build-
ings and industrial enterprises is also important;

- creation and improvement of transport networks,
implementation of intelligent transport systems that are
capable of ensuring safe and fast movement of goods
and passengers. Innovative solutions should include the
development of electric and autonomous vehicles, ex-
pansion of the public transport network, as well as im-
provement of logistics platforms to reduce costs and in-
crease transportation efficiency;

- modernization of healthcare institutions, educa-
tional institutions. Innovations in this area should in-
clude the use of big data and artificial intelligence to
improve the quality of healthcare services, as well as the
development of “smart” learning environments with in-
teractive and adaptive technologies to ensure better ac-
cess to education;

- development of environmentally friendly and sus-
tainable solutions in the field of waste management and
natural resource conservation systems, including the in-
troduction of innovative technologies for water and air
purification, etc.;

- development of “smart cities”, which involve the
use of innovative technologies into urban planning, in
particular the use of sensors, big data and analytics to
improve the urban environment (for example, smart
lighting systems, etc.).

Modernization of key sectors of the economy, in-
cluding industry, energy, agro-industrial complex and
transport, takes on particular significance under condi-
tions of war, as the issue of socio-economic security of
the state becomes more critical. Armed aggression has
led to the destruction of production facilities, logistics
chains and energy infrastructure, which has reduced the
resilience of the economy and threatens the stability of
social processes. Therefore, modernization is not only a
tool for economic development, but also a means of
adapting to emergency conditions and ensuring the via-
bility of the country.

Modernization of the Ukrainian industrial sector
will allow for faster restoration of damaged facilities and
the introduction of mobile or decentralized production
solutions, reducing vulnerability to attacks. In the ener-
gy sector, modernization processes will facilitate the
transition to more flexible and distributed supply sys-
tems, specifically the development of renewable energy
sources, which is most significant under the conditions
of the target destruction of energy facilities. The agro-
industrial complex, having suffered from land mining,
loss of agricultural machinery and disruption of logis-
tics, requires technological updating to quickly respond
to changing security conditions, ensure food security
and support for rural communities. In the settings of the
current state of transport infrastructure in Ukraine, its
modernization is the basis for effective evacuation, hu-
manitarian support, military logistics and economic re-
covery. It will enable the organization of backup routes,
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improve mobility for citizens and businesses, and ensure
the continuity of domestic and foreign trade even in the
event of the usual routes being blocked.

Therefore, as of today, modernization requires the
integration of digital and resource-efficient technologies
that ensure increased energy security, reduced costs and
the implementation of environmentally oriented man-
agement [19].

It must be stressed that without a properly developed
infrastructure, the modernization of individual sectors
of the economy may be complicated. Thus, the develop-
ment of high technologies requires reliable and fast com-
munication networks and the Internet. Without an effec-
tive transport infrastructure (highways, railways, ports),
the modernization of industry or the agricultural sector
will be significantly limited, and in some cases impossi-
ble. Whereas, the development of infrastructure is long-
term, basic in nature and requires significant investments
in the first stages (construction, modernization). In con-
trast, the modernization of key sectors of the economy is
focused on more rapid changes, which can occur through
the introduction of specific technological innovations in
certain industries. It is precisely the development of in-
frastructure that is a prerequisite for economic modern-
ization, which includes the utilization of new infrastruc-
ture capabilities, including improved transport systems
and energy networks. Therefore, these are two intercon-
nected but different processes.

Social stability and support for the population in-
clude innovative approaches to the organization of
healthcare, education, digital inclusion, and the social
protection system. Innovative technologies in these ar-
eas should contribute to reducing social tension, espe-
cially in conditions of structural reforms and transition-
al crises. According to domestic researchers, the digital
transformation of public administration and social ser-
vices ensures increased cost efficiency and strengthening
trust in government institutions [20].

The impact of innovation strategy directions on in-
dividual components of the state’s socio-economic se-
curity is summarized in Table 1.

At the same time, the State Budget is an important
source of information for developing an innovative strat-
egy to ensure the socio-economic security. It is through
it that the amounts of financial resources available to
support innovative areas are determined. The selected
areas of the innovation strategy for ensuring the socio-
economic security of the state in the State Budget of
Ukraine are represented by specific budget items re-
sponsible for financing these priority areas. Each of
them has its own item in the budget, which determines
the amount of funding allocated to the implementation
of strategic objectives in the relevant areas.

Thus, infrastructure development includes costs for
the construction and modernization of roads, bridges,
transport infrastructure, as well as investments in energy
infrastructure and energy efficiency. Funds for this area
are determined through separate infrastructure develop-
ment programs prepared by the Ministry of Infrastruc-
ture of Ukraine. Infrastructure development costs in-
clude not only construction costs, but also the costs of
technical research, design [21]. The amount of funding
for research and development is determined taking into
account the needs of scientific institutions, as well as the

requirements of international scientific agreements and
partnership programs [22].

Support for entrepreneurship and start-ups includes
spending on subsidies for small and medium-sized busi-
nesses, grants for innovative projects, and funding for
programs to develop business incubators and accelerators.
In this area, funding is determined taking into account the
needs of small and medium-sized businesses and indica-
tors of entrepreneurship development and employment
among the population. To this end, cooperation is carried
out with local authorities and business associations, which
provide information on local needs [23].

The costs of modernizing critical sectors of the
economy are determined through state programs and
are provided for within the framework of state invest-
ment projects and national programs, in particular in
the energy sector and infrastructure [24].

Social stability and support for the population is de-
termined by spending on social programs covering pen-
sions, social assistance, and measures aimed at support-
ing vulnerable groups. The area also includes financing
of housing programs, social adaptation of persons with
disabilities, unemployment programs and other social
payments. Social needs are assessed based on an analy-
sis of the demographic situation, unemployment rate,
poverty index, and other social indicators. The Ministry
of Social Policy of Ukraine conducts constant monitor-
ing, which serves as the basis for calculating the amount
of expenditure for the specified purposes [25].

The methodology for determining the amounts of
expenditures for each of these items in the State Budget
of Ukraine includes several stages. First, strategic plan-
ning takes place through the development of long-term
programs in relevant sectors. Ministries and government
agencies submit their budget requests based on the anal-
ysis of current needs and strategic goals. In particular,
for infrastructure development, specific funding
amounts are determined for the construction of new fa-
cilities and the modernization of existing ones, based on
current technical tasks and taking into account national
and international requirements. After that, costs are as-
sessed based on forecasts of economic growth, inflation,
and other macroeconomic indicators [26].

Furthermore, the amount of funding for research
and development is determined on the basis of scientific
and technical assessments that take into account global
trends and current scientific needs. Similarly, for entre-
preneurship and startups, amount of financing is adjust-
ed based on information from business associations and
regional administrations. All this data is analyzed by the
Ministry of Economy, which, according to these assess-
ments, adjusts funding for entrepreneurial activities [27].

For important sectors of the economy, moderniza-
tion costs are calculated based on an assessment of the
state of infrastructure and the need for its renewal,
which is justified following feasibility studies and devel-
opment programs developed by the relevant ministries.
Funding for social stability and population support is
determined through an assessment of social needs, in-
cluding the level of poverty, unemployment and other
socio-economic factors, which are analyzed by socio-
logical services and the Ministry of Social Policy.

When calculating the amounts of funding for the ar-
eas of the state innovation strategy, it is advisable to take

188 ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2026, N° 1



pUE S90INOSAI JO
uonNQIISIP UIAS

SUIAISAS 2FeI0IS
ejep Ayenb-ysy

JUSUIISOAUT SUT)ORIIE
0} SATONPUOD SUOTIIPUOD

JuowdoloAdp AJLINDJS POOJ
J[qeureIsns daoxdwr Jey | A310ud pajroduwr SaAnRNIUL
pue AS10Ud | sassauisng pue | uo ddudpuadap [B100S JO
J[qEMAURI JO SeaIe SAI30[0Ud9) 0npa j1oddns y3nouayy | driysanouairdonua Aqers
) ur Apremonted [eInynoLIse sdjoy yorgm SQISO[OUYD) | SUOIPUOD FUIAI| pue [eroueUY J0J Juerodwi
‘sdnyre)s MU ‘suoneaouur pue SIAIAS | JO JudtuaAoIdwl sdnjre)s ur sqol 10J23S 1] oyl ST OIYM ‘sassauisnq
[EIUDWUOIIAUD | JO JUWdO[IAID pue aredyyeay daoxdwr QRIYMIQ|  MIUJO UONBAId | JO JUdWdO[IAIP Y] | PAZIS-WNIPIW PUE [[BLUS sdnjiejs pue
ysnoryy| oy sojowoid | sdnires ySnoiyy| 03 SUOIIN|OS dAIIBAOUUTL JY} Ul aseaIoul U1 ySnoIy} | I0J SUONIPUOD SAJLAID Jo yuowdo[aAdp Ay} diysinouardanuo
joeduur 310211 | :3oedwur 10211 | 1oeduwur 0drpuy | y3noayy 3oedwr 3011 3oedwr Joa11(q joedwur 10a11(q oedwir yoaxipu | y3noayy 3oedwir 3011 10J J1oddng
[OIBaSAI
[EIUQWIUOIIAUD AJ1IN23s uonRWLIOUT
pue sarsojouyd9) AJ1IN93S pooy swesdoid Jo pley oy
A[puaryy 11oddns jey) A310U9 [0JeasaI Y3noIyy | Ul sar30[0uyd9) MU Ayiqess feroueuy
A[[BIUOWUOIIAUD saISojouyo9) J[qemaualr Wo)SAS 1edYI[BaY SUONBAOUUL | 9IOP[IOM PIIDYS |  JO Juawdo[aAap ay) douanygur ued eyl
Jo yuowdojarap [eamnouse | ur saISojouyo) 3 aroxdur ued eyl [e100s pue | € jo juawdo[oadp | Sunenuuns Jo sueaw | SJUIWAO[OAIP OYNUIOS
y3 ysnoayy ysSnoiyy mou ysnoiy) SOISO[OUTDJ) [BOIPAW | [BOIPAW YSNOIY) | AU} 0 SAINGLIIUOD | B SE JIISH S}SojIuewl y3noiy) pajosgar juowdo[oAdp pue
Joedwur 10211(] | 30oeduwr joa1ipuy | 3oedwrodn | ysSnoay) joedwi 10211 | Joedwl J02IIpu] 3oedwr Joa11(q Joedwur 192II(] st 3oedwr 30211 | yoreasar 1oy poddng
Juowdoroaap
loqe| ssaulsnq pue

rnjonijseryur ue Sunowoid pue SyIomjou Jo uornean o)

J10dsuern SONSISO[ ArnydnIseyul ‘uonemndod 10)99S uonNeIUNWWOD | PUB ‘S1S02 SONSIZO[ pue

AU} JO SUONIPUOD J1odsuery A319U9 JO Y1 Jo IMONIISBIJUT | J[qRI[AI ‘SAIFojouydd) | uonelrodsuel) paonpal

[89130]099 | JO JUAWAO[IAID |  UONBZIUIIPOW SIDIAIDS [BIIPAW | AJI[IOW JO [OAJ] Ay ur uropowr ‘AU JTWOU0ID
paroxduwr ysnoay) ) ysnoryy ysnouy) 0] $$900€ Yy3Inoiy) dU[) Sursearour | sqof mau y3snoay) 0] SS00B Y3NOIy) | Pasearour Ul pajsojiuetu Juawdo[oAdp
joedwir 1oaIr(q | joedwr joaxng | 3oedur joarg doue)sIsse 10a11pu] | Aq joeduur 30a11q Joeduur 10211 JordWl 19201pU] St joedwur Jo211p YL AInjonIsesjuy
A19yes AILINOJS AJINo3s AK19yes A1LIND3S K195e8 AIN00S HONEWLION] A19yes SANIAIIE AL BAOUUTL

[EIUQWIUOIIAUH pooq A31ouyg [eJIPIN oydergowaq [euonednddQ [eroueulq Jo seary

[ 21971

KILIND3S DIWOU0II-010S S,2)e]S Y} JO sjuauodiiod [enpIAIpUL UO SUOIDAIIP AFaje1Is uoreaouur Jo 1oeduwr ay I,

189

ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2026, N° 1



uonendod oy}

10 sweigoid pue
SoAnenIUL A[puaLl)
AJ[eIUWUOIIAUD
Jo 1oddns y3noayy
joeduwr 30IIpu|

swerdord

[ero0s y3noay)
$90IN0SAI

pooj 0}

$S900® saAoxduut
3oedwr Joa11(q

AILINOJS AZIQUD
uo joedwr
1011p ON

swesdord

[B100S YINOIy} SAIAIS
[BOIPAW 0) SSAIJE
sajeyqIoey 3oeduwl 3011

sagueyd
oydergowap
danisod
urejurew sdjoy
pue uonendod
AU} JO sjuow3as
Jsa100d Ay} J0J
j10ddns sopraoxd
‘suonIpuod
SuIAl] soroxduwur
3oedwir Joa11(q

9[doad J[qerouna
10J sqof sopiaoid
pue snjejs

[RID0S SuTRjUTRW
oedwr Jo211(]

AJLINOJS UoTBWLIOJUL
uo joedwr J0311p ON

Anqers

JIWOUO0I? 0} FuIped|
‘SUOISUQ) [BIO0S 20Nl
ued :3oedwl JoAIIpU

uonendod
Jy) Joj 1oddns
pue A)[iqe)s [e1oog

Kouaroyyo A310ud
pue uononpar
UOISSTW Surpnour
‘sassaoord
uononpoid

JO uonezruropow
ysnouay joedwr
[BIUSWIUOIIAUD
9AESoU S90NpaYy

sar3ojouyd9}
pooj

Jo Louarnge
Y uo

Joedwr Joa1Ipu|

SYS1I ASIoUD
S90Npal1 pue
QIN)onIseju|
AS19U9 saroxdur
Joeduwr Joa11(q

syuoduwr uo 9oudpuadop
SONPAI puUE JUAW)BAI]
Jo K195es o) sasearour
‘SQOTAIAS [BIIPW JO
uorsiaoxd oy soroxdwr
UOIYM ‘SQUIdIPIW pue
Jjuowdinbs ‘srerrojewr
[eo1paw Ayjenb

19ySiy jo uononpoid
a3 Joj SuImole
‘uonewoine ssavord
pue sar3ojouyo9}
uononpoid urepowr

JO uononpoIuI Ay}
ysnoiays joedwr 30211

Suisnoy pue
uononpoid ur
spiepue)s Sulsrer
Aq Aoueyoadxa
9J11 Sursearour
J10J SUOnIpuOd
sopraoxd

pue spIepuejs
SUuIA1] sastel
Joeduwr 30211

AWou099

AU} JO 101038
o1391e13S UI sqof
3oedwr Joa11(g

uonezIfeLIsnpur
ysnouay)
Joedwur Joa1Ipuy

$10309s juelrodun
ur Aouaroyye paroxdwr
0} anp joedwur 3011

AWIOU009
AU} JO S10309S Aoy
JO UOIBZIUIOPOIA

[ 219v[ fo pusg

ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2026, N° 1

190



into account both the individual costs for each of the
areas identified in the article and their interaction and
overall effect on the country’s socio-economic security.

To calculate the impact of financing areas of the in-
novation strategy for ensuring socio-economic security,
the use of such a tool as multipliers is envisaged. Their
worthwhileness rests upon the fundamental principles
of macroeconomic theory, especially, on the idea that
state spending has a different effect on gross domestic
product, employment levels, innovation activity, and
the stability of the socio-economic system [28]. In this
case, the multiplier acts as a quantitative indicator of the
effectiveness of government spending and is calculated
as the ratio of GDP growth to changes in the volume of
government spending

AGDP
mg =
AG

where mg is the multiplier of government spending;
AGDP is the growth of gross domestic product, UAH;
AGis the growth of government spending, UAH [28, 29].

According to research by experts, the multiplier val-
ue for infrastructure investments during periods of crisis
can reach 2.0 or even more [28]. According to the Euro-
pean Commission, infrastructure projects demonstrate
a multiplier effect within 2.0—2.6, depending on the
level of transparency in governance, openness of the la-
bor market, and the state of the institutional environ-
ment. Along with this, the costs of supporting scientific
research, startups, and entrepreneurship on a short-
term horizon have lower multipliers, but provide a high
long-term effect, especially in countries such as Ukraine
with a dynamic economy [30].

Using a multiplier approach in planning an innova-
tion strategy allows for a transition from the mechanical
distribution of financial resources to scientifically based
optimization of the cost structure. According to the ef-
ficiency formula, the state is able to identify those areas
whose funding will provide the greatest impact on the
economy and security

E:mi'Ea

where E, is the expected effect of financing the i area of
the innovative strategy for ensuring the socio-economic
security of the state, UAH; m, is the multiplier of the i
area of the innovative strategy for ensuring the socio-
economic security of the state; F; is the amount of fi-
nancing for the i direction of the innovative strategy for
ensuring the socio-economic security of the state, UAH.

The authors of this article propose the following tar-
get function

bl

n
in -m;
=l - —> max,
2L
P

where i is the area of the innovative strategy for ensuring
the socio-economic security of the state; # is the num-
ber of areas of the innovative strategy for ensuring the
socio-economic security of the state; E; is the effect of
implementing the " area of the innovative strategy for
ensuring the socio-economic security of the state; m; is
the value of the multiplier for the i” area of the innova-

tive strategy for ensuring the socio-economic security of
the state.

Along with that, it should be pointed out that in a
real-life setting, the distribution of budget resources de-
pends on many unpredictable factors, such as changes in
the economic situation, political challenges, fluctua-
tions in external markets. Under these conditions, a sce-
nario approach seems logical. It provides a means for
taking into account different options for economic de-
velopment and adjust financing in accordance with
changes in external conditions, which provides more
flexible and effective management of the state budget. In
which, as a rule, certain worst and best options for the
development of events are determined. Let us consider
the following financing scenarios for the innovative
strategy for ensuring the socio-economic security of
Ukraine in 2025:

Scenario A — Reduced financing compared to the
planned data of the State Budget of Ukraine for 2025,
UAH.

Scenario B — Financing in accordance with the val-
ues set in the State Budget of Ukraine for 2025, UAH.

Scenario C — Increased financing compared to the
planned data of the State Budget of Ukraine for 2025,
UAH.

Table 2 presents the financing scenarios for each di-
rection of the innovation strategy and the corresponding
values of the objective function.

Therefore, in all the scenarios, there is an increase in
the effectiveness of the target function with an increase
in funding.

However, the growth rate slows down, which indi-
cates the marginal productivity of financial resources.

Optimization should take into account not only the
multiplier, but also the budget constraint, that is, the
maximum allowable amount of financing. Aside from
this, the scenario approach seems limited due to its stat-
ic nature. Moreover, the scenarios are created based on
assumptions about the future, which may radically differ
from real-life environment. Specifically, a decrease in
financing in one of the areas may be too pessimistic, and
the distribution of financial resources in another sce-
nario may be too optimistic and unrealistic, especially
under the conditions of martial law in Ukraine. Such
being the case, it is advisable to supplement the scenario
approach with the Bellman dynamic programming al-
gorithm. The latter takes into account all the evolution
of the situation, applying the principle of optimality,
which allows for a more accurate and relevant distribu-
tion of resources. Its essence is that the allocation of
funding may be presented as a problem in which each
area of funding has its own value (in the form of the re-
quested amount) and “utility” (an estimate of the ex-
pected effect from financing this area).

Bellman’s algorithm makes it possible to sequential-
ly, by filling in the status table, calculate the optimal al-
location of funding. Each status is defined as the maxi-
mum effect that can be achieved by distributing part of
the budget to the first / areas while limiting the expendi-
ture to no more than j (where j varies from 0 to the full
budget amounts). The recurrent relationship will be

E(i, j) = max{E(i - 1, /);
E(i-1,j—c)+ E},underj>c,
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Table 2

Financing scenarios for the areas of the innovation strategy for ensuring the socio-economic security of Ukraine

5 Scenario A Scenario B Scenario C
No. Innovation strategy area £ Amour'lt of Amour'lt of Amour}t of
= financing, Effect financing, Effect financing, Effect
= | UAH million UAH million UAH million
1 | Infrastructure development 1.5 2,000.0 3,000.00 2,986.3 4,479.45 4,000.0 6,000.00
2 | Support for R&D 2.0 7,000.0 14,000.00 10,154.9 20,309.80 13,000.0 26,000.00
3 | Support for entrepreneurship | 2.3 14,000.0 32,200.00 18,000.0 41,400.00 22,000.0 50,600.00
and startups
4 | Modernization of key sectors | 1.8 4,000.0 7,200.00 5,600.0 10,080.00 7,000.0 12,600.00
of the economy
5 | Social stability and support 1.2 150 000.0 | 180,000.00 | 175,500.0 | 210,600.00 | 200,000.0 240,000.00
for the population
6 |Total — 177,000.0 |236,400.00 | 212,240.2 |286,869.25| 246,000.0 335,200.00
7 | Value of the objective function | — — 1.3350 — 1.3516 — 1.3626

where E(i, j) is the maximum effect that can be achieved
when distributing the j” budget amount to the first 7 ar-
eas of the innovative strategy for ensuring the socio-eco-
nomic security of the state, UAH; j is the amount of the
available budget for financing the innovative strategy for
ensuring the socio-economic security of the state, UAH;
¢; is the amount of financing for the i area of the inno-
vative strategy for ensuring the socio-economic security
of the state, UAH; E; is the expected effect from financ-
ing the i” area of the innovative strategy for ensuring the
socio-economic security of the state, UAH.

In the event when the financing of the i area ex-
ceeds the available budget, i.e. j < ¢;, the formula will
look like

E(i,)) = E(i - 1,)).

At the completion phase of the algorithm, it is pos-
sible not only to find the maximum total effect, but also
to restore the optimal set of areas that will obtain fund-
ing, based on a limited budget. This approach provides
an opportunity to build a transparent model for the for-
mation of an innovative strategy, reasonably distributing
financial resources following the criteria of efficiency
and feasibility.

In the meantime, a number of restrictions should be
taken into account. To formalize them in the problem of
applying the Bellman algorithm, it is necessary to deter-
mine the critical parameters of the dynamic program-
ming problem, in particular, restrictions that ensure the
true-to-life and balanced distribution of financial re-
sources. Below is a formalized statement of restrictions
with the corresponding economic justification:

1. Restrictions on state budget revenues. Let R be
the total amount of state budget revenues in the plan-
ning period, which is the upper limit of the available fi-
nancial resources for financing the innovative strategy

Zn:xl. <R,
i1

where x; is the amount of budget funding allocated to the
i area of the innovation strategy; » is the total number
of areas.

2. Limitations on the total amount of state budget
expenditures. Since part of the total budget is reserved

by fixed (mandatory) expenses, the innovation strategy

may be financed only within the share of the total
amount of expenses E, which is provided for the devel-
opment programs

where E < R, since expenditures cannot exceed revenues
unless deficit financing is provided (which can also be
simulated, but requires additional assumptions regard-
ing borrowing or reserve funds).

3. Constraints on the minimum required level of fi-
nancing for each area. Each area of the innovation strat-
egy requires a minimum level of financing mi, without
which the effect of the implementation of the area will be
zero or will not provide the proper level of security. Thus

x;>2m, Vie{l,2,.., n}.

The minimum amounts m; are threshold values es-
tablished on the ground of regulatory requirements,
strategic priorities, risk assessment results and calcu-
lations of the required level of investment to achieve
the basic level of functioning of each area. They fea-
ture minimum permissible costs to avoid degradation
or threats in the relevant segment of socio-economic
security.

The final formalization of the restrictions looks like
this

Zn:xj Smin(R,E)
i=l1

xiZmi,Vie{l,Z, ...,n}.

x;eR+

The established constraints ensure the feasibility of
the model and make it possible to apply the Bellman al-
gorithm for a step-by-step solution of the optimal bud-
get allocation problem, taking into account the impor-
tance, priority, and minimum critical need of each strat-
egy direction.

Table 3 presents the results of using Bellman dynam-
ic programming.

Consequently, infrastructure development in the
budget of Ukraine is represented mainly through the
State Road Fund with an estimated funding of UAH
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Table 3

Results of using Bellman dynamic programming to determine optimal financing of innovative strategy areas
for ensuring socio-economic security

% Base Optimal distribution | The effect of
No. Innovative strategy areas = funding, Effect of financing, optimal
§ UAH million UAH million distribution
1 | Support for entrepreneurship and startups 2.3 18,000.0 41,400.0 60,000.0 138,000.0
2 | Support for research and development 2.0 10,154.9 20,309.8 50,000.0 100,000.0
3 | Modernization of critical sectors of the economy 1.8 5,600.0 10,080.0 25,000.0 45,000.0
4 | Development of infrastructure 1.5 2,986.3 4.479.5 20,000.0 30,000.0
5 | Social stability and support for the population 1.2 175,500.0 | 210,600.0 57,240.2 68,688.2
6 | Total — 212,240.2 |286,869.3 212,240.2 381,688.2
7 | Value of the target function — — 1.3516 — 1.798

43.2 billion, of which UAH 11.3 billion is intended for
roads of state importance. The latter amount may be
considered as the minimum necessary to maintain criti-
cal transport connections. Therefore, the optimization
model proposes to increase funding to UAH 20 billion,
which will ensure increased efficiency taking into ac-
count 1.5 multiplier.

The support for scientific and research work is fi-
nanced in the amount of UAH 14 billion, which corre-
sponds to approximately 0.7 % of GDP and meets the
basic standards. The dynamic programming model de-
termines the optimal amount at UAH 50 billion, which
with 2.0 multiplier generates an economic effect of UAH
100 billion and indicates the high potential of science as
a tool for economic growth.

The support for entrepreneurship and innovative
startups is financed through preferential lending pro-
grams “5—7—9 %” (UAH 18 billion) and grant support
for small and medium-sized enterprises (SMEs) (UAH
1.4 billion) together — UAH 19.4 billion. The optimized
model provides for an increase in the total volume to
UAH 60 billion considering the highest 2.3 multiplier,
which provides a total effect of UAH 138 billion and in-
dicates the important role of SMEs in increasing the
sustainability of the national economy.

Modernization of crucial sectors of the economy by
2025 is mostly financed by external assistance in the
amount of UAH 71.8 billion including modernization of
industry, transport, housing and utilities and energy. The
optimization model suggests a lower level: UAH 25 bil-
lion. However, this is due to the fact that the calculations
do not take into account dependence on external sourc-
es. At the same time, 1.8 multiplier characterizes a sig-
nificant, although not the highest, economic effect.

Social stability and support for the population is fi-
nanced within the limits of UAH 419.2 billion, of which
UAH 237.9 billion is for pensions, UAH 127.9 billion is
for target assistance and UAH 42.3 billion is for subsi-
dies. The dynamic programming model formally deter-
mines the effective level at only UAH 57.2 billion with a
multiplier of 1.2, but reducing this item is politically and
socially unacceptable in the short-term prospects. In
this event, the model assessment serves as a guide to po-
tential structural reform in particular through targeting
monetization of benefits and optimization of social pro-
tection mechanisms. It bears mentioning that in the dy-
namic programming model, reducing the amount of
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funding for the social block does not literally mean “not
paying pensions or salaries in the budget sector”. This is
rather a signal that part of the current social spending
does not create an economic effect and should be either
restructured or redirected to more effective mechanisms
for ensuring social protection. Part of social spending
may include irrational or risky programs from the point
of view of corruption, duplication of functions or redis-
tribution of resources that do not have a multiplier effect
on the economy. For example, providing benefits that
do not encourage active participation in the labor mar-
ket or education. In addition, the state may reduce the
burden on the budget by involving public-private part-
nerships in the provision of social services (medicine,
education) or by stimulating the development of non-
state pension funds and voluntary health insurance. It is
noteworthy that already now part of the support for in-
ternally displaced persons, low-income people, and
people with disabilities is financed at the expense of in-
ternational organizations (UNDP, UNICEF, World
Bank). For the practical implementation of the redistri-
bution of funding from Social Stability and Support of
the Population area in favor of innovative and active ar-
eas, the following mechanisms for phased implementa-
tion with minimizing risks for the most vulnerable pop-
ulation groups seem appropriate:

1. Audit of all social programs, their effectiveness,
coverage, outturn costs.

2. Reform of the mechanism for providing social
guarantees: from mass to target, from declarative to con-
tractual principles.

3. Launching experimental programs, for example,
in specific regions (oblasts) with gradual scaling.

4. Public communication of changes so that the pop-
ulation understands that reduction is not a “cut”, but a
change in the principle of providing assistance to a fairer
and more effective one.

Thus, the optimal distribution of funding within the
proposed model allows for an unchanged total resource
of UAH 212.24 billion to increase the integrated eco-
nomic effect from UAH 286.87 billion to UAH 381.69
billion. The value of the objective function (efficiency
coefficient) increases from 1.3516 to 1.798, which indi-
cates an increase in the effectiveness of the innovation
strategy by almost 33 %.

Underway of implementing the Bellman algorithm,
it would make sense to integrate artificial intelligence as
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a tool for increasing adaptability, forecasting accuracy
and decision-making efficiency in dynamic conditions
[31]. Its application will give the opportunity not only to
solve the problem of optimal management of financing
of the state innovation policy, but also to make it sensi-
tive to a complex system of socio-economic relation-
ships that are difficult to formalize using classical meth-
ods. Artificial intelligence, in particular deep learning,
can be used to construct an approximation function of
the value in the Bellman algorithm under conditions of
high dimensionality of the state of space. In this event, it
is possible to increase the model’s ability to assess the
long-term effects of innovative solutions on socio-eco-
nomic security without a complete search for all possi-
ble states. Moreover, Al models can learn from histori-
cal data and simulated scenarios revealing latent depen-
dencies between changes in innovation policy and the
changes of security indicators (economic sustainability,
employment, poverty level, human development index
etc.). Moreover, it makes sense to apply machine learn-
ing at the stage of scenario generation: instead of the tra-
ditional expert method, artificial intelligence analyzes
multidimensional trends (global risks, technological
shifts, military and political threats etc.) and forms sce-
narios of environmental development. The latter, in its
turn, become input data for a dynamic model. In case of
uncertainty, artificial intelligence will allow for flexible
model updates based on feedback, enabling adjustments
to be made to assessments of situations and the expected
consequences of strategic decisions. In this way, an
adaptive strategy will be formed that is capable not only
of minimizing risks, but also of accumulating innovative
potential over the long term, taking into account the
scenario horizon.

The innovation strategy should also include a num-
ber of measures that do not require direct funding or fi-
nancial investments, but have significant potential for
ensuring the socio-economic security of the state. Such
measures include organizational and institutional trans-
formations, regulatory and legal initiatives, as well as ac-
tions aimed at revitalizing public administration and
internal reserves of society [32].

In order to increase transparency and encourage
greater involvement of the scientific community and
citizens in the evaluation and monitoring of innovation
policy, it is necessary to introduce a system of open ac-
cess to public administration data in the field of innova-
tion in Ukraine. It is also important to initiate regulatory
consolidation of “intellectual audit” procedures in the
management structure at all levels, which will ensure the
identification of inefficient management practices with-
out additional costs.

A separate area of focus is the implementation of
mandatory interagency knowledge and expertise shar-
ing, in particular through formalized quarterly meetings
between representatives of science, education, business,
and government, which can be organized online at no
cost. Strategic measures should also include higher edu-
cation and professional training of government officers
by including relevant topics in existing training pro-
grams without increasing their funding.

Aside from that, the formation of a national-level
“ideas bank” based on crowdsourcing approaches, in
which citizens can submit proposals for solving current

problems of socio-economic development free of charge,
may be effective. Such an event will not only inspire pub-
lic participation, but also build an atmosphere of trust
and shared responsibility for the future of the state.

Therefore, the formation of an innovative strategy
for ensuring the socio-economic security of the state
should be based on the integration of methodological
principles of scenario analysis, algorithmic means of op-
timal resource management and implementation of in-
stitutional measures with zero budgetary burden. The
formation of such a strategy should be viewed as a series
of interrelated stages, each of which has its own target
function, methodological basis and tools (Fig. 2).

The first step is to analyze the current situation and
identify needs. It involves assessing the innovation status
of the country, identifying key problems and priority ar-
eas that require funding to ensure socio-economic secu-
rity. On the ground of the data obtained, a set of future
scenarios is formed, each of which takes into account
different assumptions regarding macroeconomic chang-
es, the geopolitical environment, technological progress
and changes in institutional principles.

The second stage involves building scenario-type
models in which a plurality of strategic trajectories is
implemented. A scenario approach is used here, which
allows you to trace the consequences of alternative man-
agement decisions in the medium and long term.

The third stage consists of determining the optimal
distribution of funding between areas of innovation pol-
icy. Bellman’s dynamic programming algorithm was ap-
plied to formalize the task of optimal distribution of
funding between areas of innovation strategy, taking into
account budget constraints, expected results, and time
delays.

The fourth stage involves the integration of measures
that do not require funding, but are able to enhance the
effectiveness of the innovation strategy. In particular,
they may include, but are not limited to, the introduc-
tion of open data procedures, conducting intelligent au-
dits, interdepartmental exchange of expertise, increased
citizenry participation through digital platforms, as well
as regulatory initiatives that will promote deregulation,
decentralization and openness of the innovation envi-
ronment.

1. Analysis of the 2. Forecasting
current situation, L p| possible development
prioritization of scenarios
innovation strategy
areas

3. Formalization of
the problem of
optimizing funding
allocation

Control and <«

adjustment
+ 4. Development
5. Integration of and

activities that implementation of

require additional institutional
funding and those | measures with zero
that can be budgetary burden
implemented
without it

Fig. 2. Sequence of stages in the process of forming an
innovative strategy for ensuring the socio-economic
security of the state
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The fifth stage involves the formalization of a strategic
document, which would enshrine the selected develop-
ment scenario, the financial optimization model according
to Bellman, as well as organizational and legal mechanisms
for implementing measures without a budget burden.

No less important is the stage of periodic monitoring
of the effectiveness of the strategy implementation based
on feedback and flexible adjustment of the trajectory in
accordance with changes in the external environment.

The strategic plan should provide for the reform of
the institutional environment, ensure transparency and
stability of funding for scientific institutions, introduce
tax incentives for innovation-oriented business, and in-
crease the share of applied research with a clear path to
commercialization. All this should be maintained by an
increase in the implication of digital technologies, inter-
national cooperation, intellectual property, and human
capital development.

Conclusions. Thus, the formation of an innovation
strategy is based on identifying priority areas of innova-
tion activity that correlate with strengthening the com-
ponents of socio-economic security, such as financial
stability, energy autonomy, labor and demographic po-
tential, ecological balance, information stability. Public
funding is viewed through the prism of the multiplier ef-
fect, i.e., the ability of individual areas not only to stim-
ulate innovative development but also to maintain the
stability of key sectors of the economy and security.

At the macro level, it is worth implementing a com-
prehensive Bellman dynamic programming model,
which will make it possible to optimize the distribution
of state funding depending on the expected effect and
systemic impact of each area. Alternatively to a universal
or proportional distribution of resources, there are good
reasons to form an adaptive scenario that includes per-
formance indicators, the speed of innovation imple-
mentation, and the potential for partnerships with the
private sector.

The formation of an innovative strategy aimed at
ensuring the socio-economic security of the state re-
quires a combination of scenario modeling, an effective
mechanism for the distribution of financial resources,
and a set of cost-neutral administrative and organiza-
tional decisions.
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Merta. Po3po6ka pekomeHaauii 1moao ¢popmMyBaH-
Hsl iHHOBaliifHOT cTpaTerii 3a0e3MneYeHHs] CollialbHO-
€KOHOMiYHO1 Oe3MeKu NepKaBu.

Metoauka. TpeHIOBUIT aHai3 JO3BOJIUB BUSIBUTU
3aKOHOMIPHOCTI AWHAMiKW iHIEKCY MO3UILIOHYBaHHS
VYkpainu y I'1o6anibHOMY iHHOBaLliiHOMY PEATUHTY Ta
JUHAMIKM 4YacTKM BTpaT Ha HAYKOBi IOCIiIKEHHS
i1 po3pooku y BBII. JInst moOynoBu clieHapiiB BUKO-
HaHHSBUIATKOBOIYaCTMHM [lep:kaBHOro 00 1KeTyydyac-
TUHI (piHaHCYBaHHSI HanpsAMiB iHHOBALIIITHOT cTpaTerii
3aCTOCOBaHI METOIOU JIOTiKO-CTPYKTYPHOTO MOJICITIO-
BaHHS. [11s1 BUpillleHHS 3afa4i palioHaJIbHOTO pPO3M0-
Ny oOMexeHuX (PiHaHCOBUX PECYpCiB MixX HampsiMa-

MM iHHOBAIifHOI CTpaTerii BUKOPUCTAHO aJrOPUTM
MUHaMiYHOTro nmporpamyBaHHs bennmMana. CucteMHUA
IiIXi1 BUKOPUCTOBYBABCS ISl iHTerpallii (piHaHCOBUX,
OpraHizaliiiHUX i iIHCTUTYLiIHUX MeXaHi3MiB cTpaTe-
rii, BKJIIOUAI0YM 3aXOAU, 110 HE TTOTPEOYIOTh OIOIKET-
Horo (iHaHCyBaHHSI.

PesyabraTi. BuszHaueHi HaliOiab1l 3HAUYIi HAMpPsI-
MU iHHOBAIiiiHOI cTpaTerii Ta iX BIUIMB Ha OKpeMi
CKJIQIOBi COLiaJIbHO-€KOHOMIYHOI 0e3MeKu JIep>KaBu.
OOrpyHTOBaHEe BUKOPUCTAaHHSI MYJIBTUILTIKATOPIB SIK
YaCTUHU 00YMCTIOBAIbHOI MOJIEI, 1110 T03BOJISIE MiHi-
Mi3yBaTU MOJITUYHI CIIOTBOPEHHS B po3Moaiii dhiHaH-
COBMX PECYPCiB I€P>KaBHOTO OIOKETY, a TAKOX CTBO-
PUTH TIPO30PY CUCTEMY OLIIHKU €(DeKTUBHOCTI JepXKaB-
Horo ¢iHaHcyBaHHS. Ha oCcHOBIi 3ampornoHoBaHOI 11i-
JIbOBOI (PYHKIIii TOKa3aHO, 1110 CLIEHAPHUM Miaxin no-
LIJIBHO TOIOBHUTH BUKOPMCTAHHSIM OUHAMiYHOIO
nporpamyBaHHs benimana. BiH m103BojuUB BUPIIIUTH
3a7a49y ONTUMAJIBHOTO PO3IONiIy (PiHAHCOBUX pecyp-
CiB MiX pi3HMMM HampsMaMM iHHOBALi{HOI cTpaTerii
IS MaKCUMi3allii 3arajJbHOro epeKTy Ipu 0OMeKeHO-
My OromxeTHOMY (iHaHCyBaHHi. Po3pobiieHi mpomno-
3ullii GopMyBaHHS IHHOBAIIfHOI CTparerii 3abe3mne-
YEeHHSI COLialbHO-eKOHOMIUHO1 0e3Mneku AepKaBu
LIJISIXOM iHTerpallii CleHapHOTO aHaji3y, ONTUMallb-
HOTO PO3IOJIiIy pecypciB i peanizailii iHCTUTYLIIHHUX
3aXO[liB i3 HYJIbOBUM OIOKETHUM HaBaHTaXKEHHSIM.

HaykoBa HoBu3HA. [licTaB IMogajbIIoro PO3BUTKY
METOIOJIOTIUHU Minxin 1o (hpopMyBaHHS iHHOBaLIiiTHOT
cTparerii 3a0e3neYeHHs COoliaIbHO-eKOHOMIYHOT 0e3-
MeKU AepXKaBU, B SKOMY BpaxOBaHO pO3IONia (iHaH-
CyBaHHS MixX 11 HampssMaMu. Takuil Miaxin g03BOJISIE
ONTUMI3yBaTU BMKOPUCTAHHS OOMEXEHUX PEeCypCiB,
BKJIIOYAIOUM BCi MOXJIMBI BapiaHTU PO3BUTKY CUTYallii
B HECTAOILTbHUX YMOBaX TOCHOIAPIOBAHHSI.

IIpakTHyHa 3HaYMMicTh. Peasnizauiss nuHaMiyHOTO
nporpamyBaHHs bennMaHa [03BOJIss€ MiABUIIUTHU
e(eKTUBHICTh iHHOBALIIAHOI CcTpaTerii 3a0e3revyeH-
H$ COLIiaJIbHO-€KOHOMIYHO1 Oe3MeKu AepKaBu yepe3
rnepepo3nonin (piHaHCOBUX pecypciB. 3amponoHOBa-
Hi peKoMeHpallii HaJaloTh MOXJIUBICTb MPUWHSATTSI
JIep>KaBHUMU OpraHaMu OOIPYHTOBaHUX YHOpaBiiH-
ChKUX pillleHb, 1110 3a0€3MeUyI0Th CTiKICTh COllialb-
HO-€KOHOMIYHOI CUCTEMU B yMOBaX OOMEXEHOIO
¢diHaHCyBaHHS.
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