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This paper reports a seminal study whose rele-
vance and significance are related to strengthening
the importance of improving the distribution poli-
¢y by introducing a model for optimizing the allo-
cation of budget funds in the decision-making pro-
cess. It has been determined that the potential of
life support of the population in a region (PLSP in
a region) acts as a tool for examining the resources
in the region in terms of their capability to meet the
needs of the population of the region in the current
period and in the future. Based on the anthropo-
centric approach, it was determined that the main
strategic resource is human potential that possess-
es a set of characteristics (components), which
reflect its physical potential, the potential abilities
and knowledge, as well as property potential. The
implementation of the PLSP concept in the region
has caused an urgent desire to study modern prob-
lems related to the budget and tax management of
regional development, specifically, the management
of budget expenditures at the stage of their alloca-
tion using modern means for supporting these pro-
cesses. The expediency of using models of math-
ematical programming to determine the effective
structure of the budget, taking into consideration
the rate of inflation and the use of the methodolo-
gy for calculating real wages, has been established.
The following values for most priority areas of bud-
get financing were calculated: the level of develop-
ment of social infrastructure (11 %), the level of
vocational training (29 %), the level of remuner-
ation and entrepreneurial income (21 %), and the
level of social payments to the population (14 %). It
has been found that when a new allocation of budget
JSunds is implemented, the value of the achieved level
of PLSP development in a region could increase by
9 % compared to 2021.

The proposed approach is a permanently
important prerequisite for the formation of priori-
ty areas of budget financing for the components of
PLSP in a region in the process of producing and
implementing universal and specific solutions in the
field of budget and tax management
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1. Introduction

Society is a holistic social organization of human life,
which has historically arisen and is constantly developing;
it is a system of various relationships that mutually lead
to each other. Each independent state is interested in the
progressive development and prosperity of its society, in the
new quality of which the features and characteristics that
will determine its development for the coming decades are
increasingly manifested.
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The importance of this for the well-being and conscious-
ness of people is growing in the face of destabilization of
the economic development of countries due to the global
financial crisis caused by the coronavirus pandemic and the
restrictive measures. The situation in the energy market, po-
litical and socio-economic transformations on a global scale
also require qualitative transformations at the strategic and
tactical levels of management decision-making.

Adverse trends in the development of the potential for
life support of the population of any country are evidenced




by studies and ratings conducted by both specialists of
research institutes and international organizations. For ex-
ample, according to the UN, the value of the human develop-
ment index in the world is extremely uneven, which indicates
the different achievements of countries in terms of health,
education, and actual incomes of the population (Table 1).

The results of the study show that human development is
improving but the pace is slowing down in all regions of the
world and progress is very unsustainable [1].

Table 1
Human Development Index 2020
Score Country Human Development

Index

1 Norway 0.957
2 Ireland 0.955
3 Switzerland 0.955
4 Hong Kong 0.949
5 Iceland 0.949
74 Ukraine 0.779
185 South Sudan 0.433
187 Chad 0.398
188 Central African Republic 0.397
189 Niger 0.394

Therefore, the actualization of the issue of improving
the socio-economic standards of life of the population
based on qualitative transformations in all spheres of life of
the country creates conditions for the existence of society
and its constant development in modern realities. Objective
diagnosis of life support of the population of the coun-
try (region) is not only the primary need of the economy.
It can be considered as a key indicator of the results of the
work of public administration and local self-government
bodies both at the level of the country and its regions. Each
country includes different territories, districts, regions but
they are united by the desire to achieve a high level of life
support for the population through the effective allocation
of budget funds.

One of the main factors in the stability of the positive
economic trends achieved in a country (region) is to ensure
economic growth as a basis for improving the well-being of the
population. This is possible based on mobilization and effective
use of a set of means, among which budgetary tools occupy a
significant place. At the same time, the key problem is to ensure
the processes of formation of the revenue side of budgets of dif-
ferent levels. On the other hand, the allocation of budget funds,
their volume and structure have a significant impact on both
individual industries and the country’s economy as a whole.

At the strategic level, the effective allocation of budget
funds makes it possible to solve the following tasks for the
development of the potential for life support of the population:

— stimulating fertility and carrying out an effective mi-
gration policy;

—reducing the incidence of the population, ensuring
living conditions of the population, improving the environ-
mental situation;

— ensuring employment and growth of incomes of the
population, development of knowledge-intensive innovative
industries.

However, the current policy of allocation of budgetary
funds does not always make it possible to achieve the goals

due to the imperfection of existing algorithms of activities to
regulate the level of life support potential. As the experience
of world leaders shows, the goal of the development of society
should not be the accumulation of material goods but the
comprehensive development of human abilities and the most
complete satisfaction of his/her needs. These phenomena
are reflected in the concept of human potential, specifical-
ly the anthropocentric approach, the essence of which is
manifested in shifting the emphasis from increasing GDP
production to the development of human capital. Taking
into consideration the degree of priority of expenditures
based on an anthropocentric approach would make it possi-
ble to concentrate efforts in areas where achieving positive
structural shifts is the impetus for appropriate renewal and
development in related or more distant areas.

At the same time, the potential of budget and tax man-
agement in the structure of state regulation of socio-eco-
nomic development in many countries of the world is not
fully realized. All this predetermines the extraordinary
relevance and importance of research into the effective allo-
cation of budget funds in the context of the implementation
of strategic tasks to ensure the sustainable development of
regions and the country as a whole.

2. Literature review and problem statement

Undoubtedly, the main goal of the study of the develop-
ment of the potential for life support of the population of the
region should be to find ways to optimally distribute budget
funds. This is necessary to coordinate the adoption and
implementation of balanced management decisions, which
could create the basis for a purposeful, systematic, and ade-
quate action to ensure the improvement of the quality of life.
The need for optimal distribution of budget funds under the
items of financing is due, first of all, to the limited resources
and the need for their effective use. In addition, at present,
in the process of making management decisions in the field
of distribution of budgetary funds, a clear and regulated
approach has not been formed, which requires its compre-
hensive study and theoretical justification. Thus, among the
main problems with sources of financing of budget programs,
the uneven distribution of budget funds over time, space, and
among fund managers is highlighted in [2]. As a result, there
is a need not only to deepen the level of adaptation of exist-
ing theoretical provisions to the realities of the Ukrainian
economy but also to develop recommendations for a holistic
concept of improving the Ukrainian system of state regula-
tion of regional development.

Paper [3] reports the results of the study on solving the
problem of building an effective budget policy. The research-
ers note that stimulating budget and tax processes is to
carry out incentive measures for the subjects of the region’s
activities. However, there are unresolved issues related to
the search for ways to optimize budget expenditures, which
indicates a limited analysis of structural and organizational
measures in this direction. However, we believe that the
meaning and nature of the implementation of any measures
should be preceded by the establishment of rational quanti-
tative proportions of the allocation of budget funds.

Study [4] shows that in the budget sphere there is a
priority provision of financial resources to budgetary insti-
tutions, which during the reporting period had a positive
effect on their use. In order to stimulate taxpayers, the state



provides tax benefits, tax credits, establishes other prefer-
ences. By creating features or preferential tax regimes, local
authorities attract additional investments, promote new con-
struction, develop foreign economic relations, create special
economic zones and industrial construction zones.

However, issues related to determining the dependence
of the amount of budget financing of selected areas and
trends in the development of the region remained unre-
solved. The reason for this may be objective difficulties
associated with the complexity and inconsistency of the
regulatory framework for regulating the tax sphere. The
option of overcoming the relevant difficulties may be to
substantiate the foundations of state regulation of the
region’s development with financial and budgetary instru-
ments, which includes the stages of the development pro-
cess and is a system of interrelated tasks of the region as a
socio-economic system.

This approach is applied in [5]; however, the assessment
of the level of impact of budget expenditures on the indica-
tors of the potential for life support of the population of the
region does not take into consideration the quantitative and
qualitative aspects of its measurement.

In this direction, paper [6] is very meaningful [6], in
which the optimal distribution of funds makes it possible to
achieve an appropriate state of socio-economic development
in the region. This indicator is characterized by minimally
possible differences in the level of development of the region
under study and the ideal region. That is the condition under
which the integrated index of socio-economic development
of the region reaches maximum values [7]. The main disad-
vantage of that approach is the difficulty of identifying the
characteristics of an ideal region since the socio-economic
development of individual territories is influenced by both
objective and subjective factors.

Some researchers offer an overly complex apparatus for
studying the optimal allocation of budget funds by direc-
tions, which is a certain obstacle to the use of the achieved
research results by a wide audience of readers [8]. For exam-
ple, paper [9] proposes methods for modeling the policy of
distribution of funds and factors of influence based on the
theory of fuzzy sets. In work [10], when studying the budget
and tax management, a method of the main components and
multifactorial correlation analysis are used. However, given
a certain limitation of statistical data, the results of this
kind of research have an insufficient level of validity of the
level of development of the potential for life support of the
population.

When simulating the optimal allocation of budget funds
among the directions of development of a region, the ap-
proach proposed in [11] was used in the general form. The
author has chosen a system of criteria that make it possible
to assess the effectiveness of regional management (additive
and multiplicative criterion). The limitation of that approach
is the impossibility of objectively determining the adequacy
of the selected criteria.

On this basis, a model for optimizing the process of
distribution of budget funds in the form of a two-criteri-
on problem of nonlinear programming is proposed. The
proposed approach makes it possible to investigate the
relationship between the level of development achieved
through budget allocations in a particular area aimed at
solving specific problems of the region’s development and
the amount of funds to increase it by 0.01. It is undoubted

that this dependence takes an exponential form, that is, the
growth of the direction of development of the region is the
result of an increase in budget funds aimed at financing
this direction.

However, the provisions presented in [11] are debatable
from the point of view of the need for an analysis based on
real statistical information and the need to take into con-
sideration the level of impact of budget expenditures on the
indicators of life support of the population of the region.

The above allows us to argue that it is expedient to con-
duct a study on the need to devise approaches to modeling
the policy of allocation of budget funds. Determining the
optimal structure of budget expenditures could improve the
level of life support of the population of the region of the
country in the process of budget management.

3. The aim and objectives of the study

The purpose of this study is to devise approaches to
modeling the policy of allocation of funds in order to in-
crease the overall efficiency and effectiveness of management
decision-making in the budget and tax management. This
would make it possible to form priority areas of financing at
the expense of budget funds of certain spheres and objects of
budget and tax regulation to improve the level of develop-
ment of life support for the population of both the country
and its regions.

To accomplish the aim, the following tasks have been set:

— to propose a methodical approach to determining the
potential of life support of the population (PLSP) as a tool
for studying the ability of the region’s resources to meet the
needs of the population in the current period and perspective;

—to propose a scientific and practical approach to de-
vising a methodology for the effective allocation of budget
funds according to the indicators of PLSP in the region.

4. The study materials and methods

The methodological basis of this study was the concepts
of socio-economic development, state regulation of regional
development in the context of the transformation of the
financial and budgetary system, the use of financial and bud-
getary tools for the formation of the potential for life support
of the population of the region.

During the study, the method of structural and logical
analysis was used to build the logic and structure of the
study. Systematization of the researchers’ points of view on
the content of the basic concepts used in assessing the poten-
tial of life support of the population in the region was carried
out using the method of theoretical generalization.

Statistical analysis was used to determine institutional
trends and the effectiveness of the region’s development in
the study of the potential of life support of the population,
mathematical programming — to optimize the allocation of
budget funds for the development of the life support poten-
tial of the population of the region. For a visual representa-
tion of the obtained results and schematic construction of
justified approaches, a graphic method was used. The process
of determining the optimal structure of budget expenditures
based on mathematical programming was carried out using
the RTS Mathcad 14 software (USA).



5. The results of studying the optimal

Build a system of indicators characterizing the level of development of the
potential of life support of the population in a region (PLSP)
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ation [14]. Therefore, it can be argued that

Devise and make management decisions on building PLSP in a region

the characteristics in question form human
potential, which has the following compo-
nents: socio-demographic, social, economic,
environmental. Human resources are tra-
ditionally used to achieve goals both at the
level of the individual and at the level of society as a whole.
These, in addition to instrumental ones aimed at ensuring
basic living conditions, include existential ones, providing for
the expansion of opportunities and potentials of the individu-
al in the process of self-realization.

Improving the life support of the population of any
country simultaneously creates conditions for the existence
of society and for its development [15]. PLSP in a region
consists of resources of socio-economic potential, providing
opportunities to receive salaries and income from business
activities. In addition, PLSP includes budget resources in
terms of social assistance and pensions, budget infrastruc-
ture resources that allow people to receive free benefits.
The concept of PLSP in a region is a tool for examining
the ability of resources to meet the needs of the population
now and in the future. Therefore, the concept of PLSP in
a region is based on an anthropocentric approach, which
significantly expands the possibilities of a person’s free
choice of directions for realizing his/her potential, that
is, his/her own abilities in various fields. Human capital
needs constant development, and this requires significant
investments. At the macro level, its financing takes place
at the expense of the State Budget of Ukraine. Thus, there
is a problem of optimal allocation of limited resources,
which can be considered as a problem of mathematical
programming since this scientific area considers the use of
mathematical methods for solving optimization economic
problems [16-18]. The study has formed a methodical
approach to the definition of PLSP in a region and its com-
ponents (Fig. 1).

Fig. 1. Methodical approach to determining the potential of life support of the

population in a region and its components

Note: compiled by authors

The potential of life support of the population in this study
is understood as a set of fundamental abilities, capabilities of
the individual, the level of development and implementation of
which increases the productivity of his/her activities. PLSP
in aregion is to consider the available regional resources that
form the incomes of the population in the form of wages, so-
cial assistance, pensions, and entrepreneurial income, as well
as resources of the budget infrastructure for providing the
population with free benefits. PLSP in a region are resources
of socio-economic potential in terms of providing opportuni-
ties for obtaining wages and income from business activities.
In addition, the components of PLSP are budget resources
in terms of providing social assistance and pensions, as
well as resources of budget infrastructure in the context of
opportunities for providing free benefits to the population.
Therefore, this study proposes to highlight the following
components of it: physical potential, the potential of abilities
and knowledge, property potential formed at the expense of
budget expenditures. Consider in detail each component and
indicators that form it.

The first component of PLSP in a region is the physical
potential, which is characterized by socio-demographic fac-
tors and health factors.

It is proposed to use the following indicators to assess the
state of the healthcare sector: the level of morbidity of the pop-
ulation (xy) and the level of recovery and sports training (xs3).
To assess the social environment — the level of development of
social infrastructure (x2) and the level of housing and commu-
nal services (x4), to assess the environmental situation in the
region — the level of environmental safety (x5).



The next component is the potential of abilities and
knowledge, which characterizes the knowledge and skills
that have been acquired through education, professional
training, and cultural development of the individual. To
assess it, it is proposed to use the following indicators — the
level of education (xg), the level of culture (x7).

The final component is the property potential, which
characterizes the ability of the individual to rationally and
efficiently use the financial resources at his/her disposal to
improve the quality of his/her life. To assess it, it is proposed
to use the following indicators — the level of remuneration
and entrepreneurial income (xg), the level of social payments
to the population (xg).

Thus, it is possible to attribute the relevant item of ex-
penditure to each of the nine directions (x{—xg).

5. 2. Devising a methodology for the effective allo-
cation of budget funds according to the indicators of the
potential for life support of the population in a region

The process of defining the optimal structure of budget
expenditures on the basis of mathematical programming is
proposed to be divided into several stages:

Stage 1. Acquire initial information for modeling. To
achieve this goal, we use the scorecard, which is justified in
the previous chapter. Thus, using the built optimization mod-
el, the problem of the most effective distribution of funds will
be solved, which will improve the level of PLSP in a region.

As a variable model y;, i=1,m, the share of funds invest-
ed in the i-th direction of PLSP development in a region was
chosen. Therefore, there is the following constraint:

Zyi =1 @

which takes into consideration that the budget must be
distributed among all components of the PLSP in a region,
namely the physical potential, the potential of abilities and
knowledge, and the property potential of life support of the
population of the region.

The amount of money invested in the i-th direction:

P=y B, i=im,
where Py is the total amount of budget funds planned to be
invested in the PLSP in a region.

The achieved level of life support for the population of the
Kharkiv region will be denoted as P*. Even blondes under-
stand we are talking about improving this value by solving
the optimization problem of redistribution of budget funds.
That is, it is necessary to solve the problem of maximizing
the level of PLSP in the region taking into consideration
restriction (1). To this end, one needs to build an objective
function that reflects the dependence of PLSP in the region
on its components, that is, it takes the following form:

I=F(x,x,.x,).

Thus, to construct the function of dependence of the
PLSP level in the region on components, the calculated data
for indicators (xy—x9) over the analyzed period of 2010-2020
were used [19, 20]. When carrying out the relevant calcula-
tions, statistical data on budget expenditures were adjusted
taking into consideration the rate of inflation, which made it

possible to determine their real value based on the use of the
methodology for calculating real wages given in [21].

Since the components of PLSP in a region are measured
using different values that vary in different ranges, they
were normalized. This process assumes that their values are
in the range of 0 to 1, with the best values of indicators cor-
responding to 1, and the worst — 0.

In turn, the value of each indicator x; depends on the
financial resources directed in the chosen direction, that is,
x;1s a function of the following general type:

X; :-/;(yl) (2

Thus, it becomes necessary to build appropriate func-
tions (models) of the dependence of the components of the
level of development of PLSP in a region on the amount
of budget funds aimed at the development of the region.

Stage 2. Construction of models of interconnection
between the values of indicators that characterize PLSP
in the region and the amount of budget funds aimed at its
development.

To build models of the dependence of the components
of the level of physical potential on the amount of budget
funds, the data generated at the previous stage were used.
However, we consider it appropriate to add the following
consideration: the value of any component x; will not accept
a zero value even if funds are not invested in this direction.

The dependence of indicators that characterize the
physical potential (x;—x5) on the amount of funds from the
budget is shown in Fig. 2, 3.
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Fig. 2. Normalized values of indicators of the physical
potential of the region depending on the amount of funds
from the budget in a given area: a — the relative level
of morbidity of the population; b — the relative level of
development of social infrastructure
Note: compiled by authors using data from [19, 20]

Based on Fig. 1, we can introduce the hypothesis that the
relationship between the components of the level of physical
potential of the region and the amount of budget funds for their
financing can be described by a model of the following form:



L=a-s, )

where a and b are the model parameters.
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Fig. 3. Normalized values of indicators of physical potential of
the region depending on the amount of funds from the budget
to a given direction: a — the relative level of recovery and
sports training; b — the relative level of housing and communal
services; ¢ — the relative level of environmental safety

Note: compiled by authors using data from [19, 20]

Model (3) belongs to the class of nonlinear models but
its parameters can be obtained using its linearization and
applying a method of the least-squares [12]. The calculation
results are summarized in Table 2.

Table 2

Parameters of the models of the dependence of the level of
physical potential on the amount of budget funds aimed at
the development of the region

Model parameter ima-
Components of physical potential P Approxnna
a b tion error
morbidity rate of population X; 0.87 0.33 7.3 %
level of development of social 0.78 031 12.8%
infrastructure X»
level of health and sports training X3| 0.81 0.3 9.3 %
level of housmg and communal 0.88 034 12.6 %
services X
level of environmental safety X5 0.76 0.33 9%

Note: Calculated by authors

Analysis of data from Table 2 allows us to conclude that
all built models can be used in further research since the
error rate is less than 15 %. The next step of this stage is to
build similar dependences between the indicators of the po-
tential of abilities and knowledge and budget funds (Fig. 4).
A graphical representation of the relationship between
budget expenditures and indicators of the potential of the
population is shown in Fig. 5.

Based on the information above (Fig. 2, 3), the most reli-
able and dense relation is observed between the components
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Fig. 4. Normalized values of indicators of the potential of
abilities and knowledge of the region depending on the
amount of funds from the budget in a given direction: a — the
relative level of education; b — the relative level of culture

Note: compiled by authors using data from [19,20]
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Fig. 5. Normalized values of indicators of the property
potential of the region depending on the amount of funds
from the budget in a given direction: a — the relative level
of remuneration and entrepreneurial income; b — the relative
level of social payments to the population

Note: compiled by authors using data from [19,20]



of the potential of abilities and knowledge and the property
potential and the amount of budget expenditures for their
provision. The established dependence can be described us-
ing a step function in the general form (3), which confirms
the provision on the possibility of increasing to a certain
extent the components of the potential at the expense of
budget financing.

The results of building models and assessing their
quality for the components of the potential of abilities and
knowledge and the property potential are given in Table 3.

Thus, equations in the form of (3) and the established plots
of functions (Fig. 1-3) allowed us to build functions ; which
are universal for all components of the PLSP in a region.

Stage 3. Setting the criterion for optimization and the system
of restrictions for the model of optimization of budget funds.

The value of the achieved level of development of PLSP
in a region depends on the components discussed above and
can be considered their linear combination.

Table 3

Parameters of the models of the dependence of components
of the level of the potential of abilities and knowledge and
the property potential on the amount of budget funds aimed
at the development of the region

Components of the potential of | Model parameter Abproxima-
abilities and knowledge and the PP
. a b tion error
property potential
level of education X5 0.91 0.31 12.6 %
level of culture X, 0.76 0.28 131 %
level of wages and entrepre- 0.93 0.28 9.9
neurial income Xg
level of social beneflts to the 0.92 0.32 12.8%
population Xy

Note: Calculated by authors

Thus, when analyzing possible criteria for the PLSP level
in the region, it is proposed to use a weighted additive crite-
rion (F), which takes the form:

m

F=Yal, (yl.)7 max, (4)

i=1

where o, is the coefficient of the relative importance of the
i-th direction of the PLSP in a region, Lo;=1.

To calculate the numerical values of the proposed
coefficients, real authors consider it expedient to use a
well-known approach based on expert assessments, which
are pairwise comparisons of the importance of impact in-
dicators on PLSP [17].

The results of using this approach are given in Table 4.

Based on the existing relationship between budget ex-
penditures and PLSP indicators in the region and certain
coefficients of the relative importance of its directions,
as shown in Table 4, it is possible to solve the problem of
effective allocation of the remaining budget funds. It is
important to pre-calculate the mandatory part to achieve
the required minimum value of each of the components of
the PLSP in a region.

Taking into consideration the results of stage 2, the ob-
jective function (4) takes the following form:

F:Zai(ai-yf')7max. )

i=1

Thus, we have the following optimization task: it is neces-
sary to distribute limited budget funds (expression (1)) so that
the PLSP level in the region is maximum — expression (5).

Stage 4. Solving the problem of nonlinear programming —
determining the share of budget expenditures for the develop-
ment of PLSP in a region.

Tasks (5), (1) belong to the class of tasks of nonlinear
programming. It should be added that the objective func-
tion (5) is additive, and its components are functions that
are convex upwards. That is why, to solve the optimization
problem (5), (1), one can use the method of sequential dis-
tribution, which makes it possible to obtain the optimal
solution [16].

Therefore, the optimal allocation of budget funds takes
the form given in Table 5.

Stage 5. Determining the level of development of PLSP
directions in the region, which can be achieved by changing
budget expenditures.

Based on our results obtained from the model of optimi-
zation of budget funds in the Kharkiv region, it is necessary
to form priority areas of budget financing for each compo-
nent of the PLSP in the region.

Table 5

Optimal allocation of budget funds according to the
components of the potential of life support of the population

in the region
Components of PLSP in a region
. Predicted Share O,f
Indicator lovel budget
Components of physical potential
morbidity rate of population X 0.32 4%
level of social infrastructure development X, |  0.31 11 %
level of health and sports training X 0.33 4%
level of housing and communal services X, 0.32 3%
level of environmental safety X5 0.28 5%
Components of abilities and knowledge potential
educational level Xg 0.63 29 %
level of culture X5 0.39 9%
Components of property potential
level of wages and entrepreneurial income Xg | 0.59 21 %
level of social benefits to the population Xgy 0.5 14 %

For the components of the physical potential, the op-
timal share of funds will be 27 % of the share of budget
funds, for the components of the potential of abilities and
knowledge — 38 %, for the components of property poten-
tial — 35 %.

In addition, according to the results of optimization, it is
necessary to significantly reduce budget expenditures on the
level of morbidity of the population since these funds are not
spent effectively and do not lead to an increase in the level of
PLSP in the Kharkiv region.

Thus, the most priority areas are the components of
the potential of abilities and knowledge and the property
potential. However, if we consider in terms of individual
indicators, the highest priority should be the level of profes-
sional training (29 %). Also important for the formation of
the potential of life support of the population is the level of
remuneration and entrepreneurial income (21 %), the level
of social payments to the population (14 %), and the level of
development of social infrastructure (11 %).



Table 4

Coefficients of the relative importance of the components of the potential of life support of the population in the region

level O.f level of level of . level of wag- | level of so-

morbidity social infra- healt . level of en- . . ‘ . o
) S calth and | housing and . ) educational level of es and entre- | cial benefits

rate of popu- structure o ! vironmental level It ial o th

lation X, development sports train- | communa safety X, evel X; culture X; preneuria to the popu-

ing X3 services Xy ; ? income Xg lation Xy

X
0.07 0.11 0.06 0.08 0.06 0.19 0.11 0.18 0.14

We shall analyze how the new allocation of budget funds
could affect the level of PLSP in the Kharkiv region.

The actual data on the budget allocation by the compo-
nents of the life support potential of the population in the

region for 2021 were as follows:
y¥,=03; y,=0.06; y,=0.02;
y,=0.01 y,=0.01

Ys=024 y,=0.03; y,=0.2; y,=0.13.

The value of the objective function (5)
was calculated for the actual data of the
allocation of budget funds and compared to
the optimal solution obtained. As a result,
it was obtained that the optimal solution
corresponds to the value of the PLSP level in
the region by 9 % more than with the actual
distribution in the previous 2021.

The obtained values of the share of funds
invested in each area of PLSP in the region
are objective, taking into consideration the
above coefficients of the relative importance
directly (Table 4).

The proposed models could be used within
the framework of a well-grounded scientific
and practical approach to the formation of a
methodology for the effective allocation of
budget funds according to the indicators of
PLSP in a region. This would help determine
the share of expenditures of the regional bud-
get, which are directed to a different area,
which could increase the efficiency of their
functioning (Fig. 6).

Based on the results obtained, it is advis-
able to form priority areas and choose areas of
regulation and control of the development of
life support potential in the region. Compar-
ing the obtained optimal values of the share
of budget funds for indicators of physical
potential, it was found that it is advisable
to redistribute budget expenditures in the
following areas:

— development of social infrastructure;

— rehabilitation and sports training;

— ensuring environmental safety of the
population;

— improving the quality of education of
the population.

It should be noted that environmental
safety is the most humane and responsible
task of environmental legislation, which,
firstly, embodies the environmental rights

of Ukrainian citizens. Secondly, it guarantees the imple-
mentation of environmental safety and determines the le-
gal, economic, and social foundations for the protection of
the ecological environment [22]. Therefore, the function of
implementing environmental policy at the regional level is
to regulate the rational use of important regional natural
resources. Another direction is the constant monitoring and
accounting of natural resources at the regional level, control
over compliance with environmental legislation, the forma-
tion of regional plans for the implementation of environmen-
tal measures, etc. [23].

Determine optimal structure of budget expenditures characterizing the level of
the development of the potential of life support of population (PLSP) in a
region

1. Acquire initial info on modeling the efficient allocation of budget finds
based on the PLSP indicators in a region

Y

2. Build models of relationship between the values of indicators characterizing
PLSP in a region and the amount of budget funds allocated for its development
(graphical and tabular representation of results, their analysis and interpretation

L]

Build a model of the dependence of PLSP components in a
region on the amount of budget funds:

L=ay],
where a i b — are model parameters
v

3. Define optimization criterion and a system of constraints for the model of
budget funds' optimization

v
Amount of funds invested in the i-th area: .
P=y P, N Constfruct objective
where — Py is the total amount of budget funds unction:
planned to invest in PLSP in a region j = 1,m I= F(x,,xg,ﬂ xg).
Weighted additive criterion: v
F=oa.(a y")>mar.
,Z:; 7( iy ) Yi Calculate coefficients
where — q; is the coefficient of relative < of relative importance
importance of the i-th area of PLSP in a region, based on expert method
E(Ii:]

Y
4. Solve the problem of linear programming — determine the share of budget
funds for the areas of PLSP development in a region

5. Determine the level of development of PLSP in a region that can be
achieved by changing budget funds

Formation of high-priority areas of budgetary financing of the areas of
potential of life support of the population in a region (PLSP) and the choice
of the sphere of regulation and control of regional development

Fig. 6. Scientific and practical approach to the formation of a methodology
for the effective allocation of budget funds in terms of the potential of life
support of the population in the region



Solving problems related to the functioning of the social
area is the prerogative of the state. Therefore, it is important
to pay attention to the social measures of state bodies to ra-
tionalize expenditures in the social area (revision of benefits
and the minimum wage, the subsistence minimum, the dis-
tribution of paid services). It is also worth achieving optimi-
zation of budget expenditures through self-financing [24].
Since the mechanism for granting benefits is not perfect
benefits are not available to all people who are entitled to
them but only to those who use the service [25].

There is no complete system of accounting for the ser-
vices provided and the actual income of the family, which
makes it difficult to provide assistance to those who need
it. Therefore, tackling these issues requires additional mea-
sures, specifically: the revision of legislative and regulatory
acts on social protection of the population and, on this basis,
the adoption of relevant legislative and regulatory acts. It is
advisable to establish social norms and standards for moni-
toring their observance, formulate plans for solving specific
social problems (overcoming poverty, providing affordable
educational and medical services, protecting the environ-
ment, etc.), monitoring their implementation [26].

Among the measures at the state and regional levels, im-
portant for optimizing budget expenditures are:

— organization of state control over the use of budget
funds. Ineffective state control led to negative phenomena in
the national economy. At the same time, before distributing
financial assistance to different regions, it is necessary to
check its previous use. If the use of financial assistance is
ineffective, it is recommended not to provide assistance to
such regions;

—approval of an effective budget: the state budget of
Ukraine, unfortunately, became a reflection of the relevant
views and interests of individual groups, due to imperfect
management and the use of inefficient decision-making
methods. The process of annual approval of the state budget
is the subject of a compromise solution between different
political forces, and not the search for the best solution to
provide public goods with available resources with maxi-
mum efficiency;

— optimization of the composition of the performers of
budget programs towards minimizing the number of per-
formers of the task;

— improvement of budget and tax legislation in order
to harmonize regulatory acts ensuring the balance of bud-
get revenues and expenditures, minimizing the number of
changes to existing laws during the budget period. Since
public expenditures are “state in nature and are generated
entirely in accordance with regulatory acts”, the state should
have effective legal norms and effective methods of regulat-
ing and managing the flows of public funds [26];

—according to the experience of many countries, the
transition from budget planning to budget forecasting will
provide opportunities for formulating strategic goals and
determining methods for achieving them. This will make
it possible to timely identify and eliminate shortcomings in
budget policy [15, 25].

It should be noted that in accordance with the problems
arising in the process of regional development, decisions
must be made immediately, and the list of actions can be
supplemented and updated. The implementation of the
proposed actions will contribute to the optimization of
budget expenditures. It will also make it possible to form
and implement a balanced financial and budgetary policy,

which will take into consideration the positive experience
of the leading countries of economic development, which
will make it possible to form prerogative items of public
spending. Financing of certain areas and objects of state
regulation for each component of PLSP in a region makes it
possible to create prerequisites for development, including
entrepreneurial activity. The formation on this basis of an
adequate strategy for the development of enterprises in the
region will ensure the achievement of the synergy effect in
the field of budget and tax management. The implementa-
tion of such measures is possible subject to the unity of the
objective function for each element of PLSP in a region and
the systematic improvement of functional connections.

6. Discussion of results of analyzing and modeling the
policy of allocation of budget funds under the budget and
tax management

Our seminal results are explained by the fact that the ra-
tional allocation of budget funds is ensured by the maximum
possible approximation of the PLSP indicators in the study
region to the “ideal” state at the achieved level of develop-
ment (Fig. 2—4, Tables 2—4).

Thus, the results of the analysis and modeling of the poli-
cy of distribution of budget funds according to the indicators
of PLSP in a region showed that the highest priority area is
the level of professional training (29 %). Next in importance
is the level of development of social infrastructure (11 %),
the level of remuneration and entrepreneurial income (21 %),
and the level of social payments to the population (14 %).
The amount of the achieved level of development of PLSP
in a region, subject to the new distribution of budget funds,
could increase by 9 % compared to 2021.

The main advantages of our study are that the model
of allocation of budget funds according to the indicators
of PLSP in a region allowed us to substantiate and develop
practical recommendations for improving the efficiency of
management of local budget expenditures. Specifically, pri-
ority directions of budget financing of certain spheres and
objects of state regulation for each component of the PLSP
in a region were formed, taking into consideration the coef-
ficients of the relative importance of a given area (Table 3).

It is established that the redistribution of budget expen-
ditures should be carried out in the following areas: the de-
velopment of social infrastructure; rehabilitation and sports
training; ensuring environmental safety of the population,
and improving the quality of education of the population.

The limitations of the original study include the need
to obtain and take into consideration reliable data in the
diagnosis of the distribution of budget funds and the effec-
tiveness of their use. Since corruption is a problem for many
countries of the world, specifically local authorities, the
lack of transparency in the processes of allocation of budget
resources do not make it possible to carry out an adequate
assessment of the potential for life support of the population.

The disadvantages of the proposed approach include the
use of expert assessments to characterize the importance of
the components of the potential for life support of the popu-
lation in the region. It is well known that their use limits the
subjectivity of expert opinions and the inertia of their judg-
ments but this can be corrected by a qualitative selection of
experts and the choice of appropriate methods for processing
expert assessments.



A prospect of using the results of this study, we point
to the solution of the non-trivial problem of forming the
socio-economic potential of the country, specifically its
regions. For this purpose, not only modern tools for analyz-
ing and modeling the policy of distribution of funds for the
implementation of justified universal measures of purposeful
influence in the field of budget and tax management are
used. An effective mechanism for distributing limited bud-
get funds between priority areas of budget financing of area
and objects is also being formed, which requires qualitative
transformations at the strategic and tactical level of manage-
ment decision-making.

7. Conclusions

1. The main strategic resource of the country, specifically
its regions, is human potential, which has a set of character-
istics that reflect its physical potential, the potential of abil-
ities and knowledge, the property potential. On this basis, a
methodical approach to the definition of PLSP in a region
is proposed, based on the principles of the anthropocentric
approach, which makes it possible to freely choose the direc-
tions of human realization of one’s own potential. Indicators
for assessing PLSP in a region form three groups, which
include different components of the potential. The difference
between this approach is its use as a tool for studying the
resources of the region in terms of their ability to meet the
needs of the population of the region in the current period
and in the future.

2. As aresult of the analysis of the list of underfunded items
of budget expenditures (social security, education, etc.), it
was established that those areas that may contribute to the
future filling of the budget are characterized by a limited
amount of financial resources. The expediency of perma-
nent improvement of distribution policy by an insufficient
amount of budget funds as a problem of mathematical pro-
gramming is substantiated. Solving it has made it possible to
synthesize a new toolkit for the implementation of manage-
ment activities and to reveal the depth of state interference
in economic processes in the performance of its economic
and social functions in the direction of ensuring the devel-
opment of the region.

A comprehensive integrated model for determining
the optimal structure of budget expenditures and their
impact on the dynamics of development of the poten-
tial for life support of the population of the region is
proposed. Assessment of the level of impact of budget
expenditures on indicators of the potential of life support
of the population of the region based on quantitative and
qualitative measurement of it formed an information
base for making management decisions in the field of
budgetary relations.

It should be noted that the results of the calculations
proved the adequacy of the proposed model of effective
distribution of budget funds according to the indicators of
PLSP and can be used in the development of strategic and
medium-term plans for the development of regions. The
formation of corrective managerial influences in determin-
ing the economic priorities of the region should be carried
out taking into consideration the relative importance of
the directions. This makes it possible to assess the effec-
tiveness of the impact of decisions of local self-government
bodies on the target components of the PLSP in a region
and to choose priority areas of budget financing for each
component.

The results of the analysis and evaluation of the policy of
allocation of limited resources through the prism of ensur-
ing the improvement of life support of the population in the
region contribute to the development and implementation of
targeted comprehensive programs aimed at solving urgent
problems. Improving the efficiency of distribution of budget
funds according to the indicators of PLSP in a region makes
it possible to modernize the infrastructure of regional de-
velopment, creates the basis for increasing the investment
attractiveness of the region, and the introduction of innova-
tive technologies, etc.
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