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Abstract: In the modern state, the role and importance of communes is growing. They can carry out
their tasks when equipped with stable and efficient sources of income. Financial resources are the
basis for the operation and implementation of current and development tasks. Their analysis makes
it possible to assess the budget structure and provides information on the state of the local economy
or endogenous growth potentials. The aim of the article is to assess the diversity of the financial
situation of rural communes using a synthetic measure. In addition, using the econometric models,
the impact of socio-economic factors on the diversity of the measure of synthetic financial situation
was examined. In order to build synthetic measures, the Technique for Order Preference by Similarity
to an Ideal Solution method and based on distance in real space with Euclidean metrics were used. The
aggregated value of the synthetic variable facilitates the comparison of objects in multidimensional
spaces, but also makes it possible to order them due to the examined phenomenon. Empirical data
were collected in spatial terms of 484 rural communes in the Eastern Poland region. In the case of
municipalities, the choice of variables was largely determined by the availability of secondary data
collected in a municipal system at the Local Data Bank of the Central Statistical Office for 2009-2018.
The analysis showed that the rural communes of eastern Poland are characterized by significant
disproportions in terms of financial standing. Rural communes with the best financial condition were
characterized by a higher share of own revenues in total revenues, a higher level of income from local
taxes and obtained from the share in the tax on natural and legal persons. It seems that the main
reason for the relatively small impact of financial conditions on economic and social development is
their strong dependence on transfer revenues transferred from the state budget and the amount of
current expenditure. The above circumstances stiffen and stabilize the financial economy, making it
relatively less susceptible to the influence of other factors. The obtained results may constitute for the
local authorities an important source of information on the disproportions occurring between units
on setting out potential directions for optimizing the structure of local finances.

Keywords: financial situation; sustainable development; rural communes; endogenous resources;
synthetic measure; spatial diversity

1. Introduction

The decentralization of competences in the public sector means that we can talk about the
growing endogenization of development processes, i.e., the increase in the significance of local
tangible and intangible resources. Their diversity regarding both value and quality results in
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different conditions for conducting business activity and, as a consequence, different levels and
living conditions of inhabitants [1]. The scale of these differences may determine the acceleration of
development processes or their slowdown or inhibition, especially in the case of peripheral regions.
This results in paying attention to the advantage and greater efficiency in new conditions of endogenous
development understood as local development based on maximizing local resources (including financial
resources) [2].

Geographic conditions and the effect of heterogeneous socio-economic factors mean that individual
municipalities are characterized by a different level of development. This translates directly into living
conditions and the well-being of residents. The reasons for this state of affairs, in addition to the
historical conditions of individual municipalities, can be traced, among others in the implementation
of new investments, creation of new jobs, inflow (outflow) of capital, increase in the income of the
population [3] and services rendered, etc. [4].

Development is a multidimensional process of qualitative and quantitative changes. It should be
based on the use of local resources. It is a special process of interrelated changes (economic, social,
political or cultural) taking place in the local socio-territorial system [5]. Therefore, it is conditioned
by a number of entities that can affect the commune (economic entities, households and economic
system) to varying degrees and with varying strength. They form a network of interrelationships
(multidimensional space of functioning), and because acting for the benefit of a given community, they
are interdependent and should be considered together.

The commune in general is a community created by residents and a limited area. In a broader
sense, it is a socio-economic system, in which, apart from the area and inhabitants, there are commune
bodies and organizational units [6]. The commune as the basic local government unit is responsible for
all matters of local scope [7]. Commune self-governments carry out various tasks related to the current
needs of residents, such as access to services in the field of health protection, social care or education,
but they should also take care of creating conditions conducive to the development of entrepreneurship
and increasing the region’s competitiveness. The Act on commune self-government assumes that the
commune satisfies the community’s collective needs by implementing its own tasks in the field of
commune technical infrastructure, social infrastructure, public order infrastructure and public security.
Its development depends on the ability to manage resources and how the municipality will use its
opportunities. The growing role of communes in the economy is associated with the need to make a
multidimensional assessment of its operation in the context of demographic, economic, infrastructure
and financial variables. A comprehensive approach to the commune’s assessment should include a
combined assessment of purposefulness, rationality and efficiency. One of the tools that can be used
for this purpose is the synthetic measure. It requires, under the conditions of dynamic change and
their impact on economic relations in the local socio-economic space, a lot of information. One should
look for regularities explaining the spatial diversity of communes’ development, but also its structures
and local conditions.

The economic potential is therefore reflected by the accumulated capital in a given area, structural
features of its economy, as well as the degree of entrepreneurship of the population. The development of
the individual depends on the human, innovative, ecological, infrastructural, financial and institutional
potential. Intangible assets such as knowledge, research, new qualifications and skills as well as
leadership skills and local initiatives occupy a special place in local development policy. Endogenous
potential (of communes), resulting from a combination of local conditions, determines its possibilities
and development directions. As D. Milczarek points out, the region’s endogen is the sum of
geographical, demographic, economic, social elements, etc. [8]. I. Kiniorska distinguishes three types:
demographic, economic and infrastructural [9]. The analyzes carried out by P. Churski [10] and his
co-authors and M. Stanny [11] or P. Dziekariski [12,13] show that financial potential is an important
endogenous element affecting development opportunities. In the study, the authors point out the issue
of local government revenues and investment expenditure, emphasizing their importance from the
point of view of the potential financing of development-oriented tasks of local governments.
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The financial situation is complex and refers to the general economic development of the commune
and the individual’s abilities, including to accumulate sufficient financial resources, to provide public
services and to manage debt. It indicates the commune’s ability to meet its own administrative
and investment needs, which means maintaining and developing its own assets in line with current
and future demand for public services [14,15]. The financial situation is a relative assessment of the
commune’s finances, i.e., the possibilities to ensure financial security. This security includes the ability
to perform tasks and credibility regarding the ability to pay both current and future obligations [16].
The financial situation cannot be described with one indicator based, for example, on the financial
statements or the budget. Knowledge of the current state of finances allows local authorities to make
comparisons with other entities and helps make financial decisions.

J.J. Parysek indicates that a certain group of factors is common, while others may occur and
interact only in certain places and at certain times. Development is directly related to meeting the
growing needs of society. The diversified economic structure of the individual creates a peculiar
climate of development in which the conditions for taking up business activity by new entities and
conditions for cooperation with other entities are created [17].

The aim of the article is to assess the diversity of the financial situation of rural communes using
a synthetic measure and taking into account financial, economic and social variables. Due to the
role played by municipalities in the process of regional development, it seems important to change
the system of local finance to stimulate endogenous growth potentials. In order to build synthetic
measures, the Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS) method was
used, as well as based on distance in real space with Euclidean metrics (OE). The aggregated value of
the synthetic variable facilitates the comparison of objects in multidimensional spaces but also allows
their arrangement due to the phenomenon studied. Empirical data were collected in spatial terms of
484 rural communes of the Eastern Poland region (Lubelskie, Podlaskie, Podkarpackie, Swietokrzyskie
and Warmirisko-Mazurskie Voivodeships). In the case of municipalities, the choice of variables was
largely determined by the availability of secondary data collected in a municipal system at the Local
Data Bank of the Central Statistical Office (BDL GUS) for the years 2009-2018.

The answers to the following research questions will bring the authors closer to achieving the main
aim. The basic research question was: Is the level of the financial situation of rural communes dependent
on the level of variables characterizing the development process (endogenous socio-economic variables)?
The following questions were assessed in turn: What is the spatial distribution of the financial situation
of rural communes in eastern Poland? Which variables of endogenic potentials of communes shape
the level of their financial situation? To what extent do transfers from the state budget affect the level
of the financial situation?

2. Materials and Methods

Eastern Poland covers the following voivodships: Lubelskie, Podlaskie, Podkarpackie,
Swietokrzyskie and Warmirisko-Mazurskie. This macroregion is a compact area with the lowest
level of economic development in Poland and one of the weakest in the European Union (Figure 1). The
nature of the problems adversely affecting the socio-economic situation and development prospects of
this area largely have a structural dimension, which is a consequence of historical conditions. From the
point of view of the macroregion’s development potential, an unfavorable condition is a low efficiency
of the economy’s structure and the labor market, the constant outflow of its inhabitants to other regions
or a low level of innovation [18].
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Figure 1. Eastern Poland—Lubelskie, Podlaskie, Podkarpackie, gwietokrzyskie and Warminisko-
Mazurskie Voivodships (research area, 484 rural communes). Source: own research.

The determinants of municipalities are interactive. They are a set of interrelated factors that create
a multidimensional space. They should be seen as a set of interdependent elements that occur at
the same time and space horizon. The study identified the following categories characterizing the
financial situation, potential: entrepreneurship, infrastructural demographic and labor market and
the environment.

The financial situation (including budget payability, financial independence, state interference,
the degree of financing services) determines the possibility of timely fulfillment of financial obligations
and ensuring continuity in the provision of services. Finances allow you to make a comprehensive
assessment of the municipality’s operation and its development possibilities or the implementation of
public tasks. There is feedback between socioeconomic and financial variables.

High economic potential increases living standards, increases production, better social situation
and greater public security. The economic potential is built by, among others occupational activity of
residents, local labor market and entrepreneurship. The number of economic entities indicates the
level of entrepreneurship in the region. This is one of the indicators showing the economic situation of
the region. Unemployment is a social phenomenon in which a part of the population able to work and
declaring work are not employed.

Local authorities should ensure the condition of infrastructure, which will increase the
attractiveness of the area and attract new entrepreneurs, create new jobs and improve the quality of
life of residents. The more extensive the infrastructure, the better the municipality should be perceived
by potential customers. Infrastructure contributes to the economic activation of the region and the
increase in the openness of regions and to the inflow of competitive products from other areas. It is the
basic factor conditioning the development of a given area.

Knowledge of social potential and the labor market at the commune level and its changes is of
great importance for identifying the determinants of development policy. Human capital is one of the
key elements of development [19-22]. Human capital is made up of predispositions, knowledge, skills,
social relations, civil engagement, trust and social norms, along with competences that allow them to
be used in specific actions [23-26]. Migrations are a factor causing significant changes in the population
level, spatial distribution and various population structures. The factors shaping migration included
the level of entrepreneurship, the situation on the local labor market, the wealth of the commune and
housing resources.
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The natural environment is an important component of the wealth of municipalities, as well as
an important element of quality of life. For economic reasons, it is, inter alia, a source of obtaining
raw materials and energy, provides geographical space, field of economic activity, place of living
or recreation.

The development process or financial situation are determined both by economic factors as well
as by environmental, infrastructure and social factors [27-29]. They form a network of mutual
and interdependent connections, a multidimensional space for functioning. Because they act
interdependently on behalf of the community, they should be considered together. Due to the
breadth of the concept of sustainable development and the multitude of individual determinants, it is
difficult to refer to all factors in one study [30,31].

In the case of communes, the choice of variables was largely determined by the availability of
statistical data collected in the commune system. Part of the data under BDL CSO was incomplete,
the data did not cover all municipalities. Therefore, in this article, the authors focused on selected
variables described in Table 1.

Within the defined categories, synthetic measures were designated. Then, the average value of the
synthetic measure was determined, indicating the development potential of the commune. The value
of the arithmetic average is the quotient of the sum of the sums of all tested communes’ potentials and
their number. We can calculate it from the formula

Liadi = LiaOEj

X="="2L" 1w X
n n

)

where X—arithmetic average, as the value of the synthetic measure of development, g; /OE; j—synthetic
value of the potential category (according to the determined method, specific potential), n—number of
tested categories (potentials).

This made it possible to eliminate the problem of the verifiability of variables within the examined
categories of variables.

The research was carried out in several successive stages [32,33]. At the beginning, a selection of
variables describing the studied phenomenon was made. The description of the set can be presented
in the form of an observation matrix x;; of the form

X11 X12 ... Xim
X21 X222 ... Xom

Xij = ()
Xnl Xn2 ..o Xnm

where x; ]-—denotes the values of the j-th feature for the i-th object, i—the object number (i =1, 2,..., ),
j—the number of the variable (j =1, 2,..., m).

After selecting the variables, the nature of each of them was examined, i.e., whether a given
variable is a stimulant or a destimulant. A stimulant is understood as such an economic variable whose
high level entails the desired state of the studied phenomenon. In contrast, the destimulant is such a
variable, whose high level implies the undesirable state of the studied phenomenon. Most variables are
obvious—their determination is intuitive (resulting from substantive experimentation of the researcher
and analysis of literature), and in doubtful cases, it is worth using the Grabiniski procedure (1985) which
uses the fact that stimulants should be positively correlated, as well as destimulants, and negatively
with destimulants [34].

To ensure the representativeness of variables, variables were introduced into the final set that in a
given category are characterized by greater discriminatory ability (higher coefficient of variation in the
examined time interval, assuming the limit value of the coefficient of variation as 0.10) and are not
very strongly correlated with others in this category (according to the inverted matrix method, the
diagonal element significantly exceeding 10 was removed).
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Table 1. List of variables describing the financial situation and economic and social development of communes.

Variables Unit S/D *
Financial Potential
X1 Operating surplus/total revenues (budget solvency ratio) % S
X2 Own income/total income (financial independence indicator) % S
X3 Share in taxes constituting state budget revenues **/number of inhabitants (index PLN S
of fiscal wealth per capita)
X4 Income from local taxes/population (fiscal wealth indicator) PLN S
X5 Local tax revenue/current income (tax autonomy indicator) % S
X6 Investment expenditure/total expenditure (investment attractiveness index) Y% S
X7 Transfer income/total income (indicator of financial interference by the state) % D
X8 Expenditures on education and upbringing/number of inhabitants PLN S
X9 Expenditures on housing/population PLN S
X10 Health care expenditure/population PLN S
X11 Expenditure on municipal economy and environmental protection/population PLN S
X12 Public safety and fire protection expenditure/population PLN S
X13 Public administration expenditure/number of inhabitants PLN D
X14 Expenditure on agriculture and hunting/population PLN S
X15 Interest/own income (debt service ratio) %o D
Entrepreneurial Potential
X16 Entities entered in the REGON register per 1000 population pcs. S
X17 Units newly registered in the REGON register per 1000 population pes. S
X18 Units removed from the REGON register per 1000 population pcs. D
X19 Natural persons conducting economic activity per 1000 population pcs. S
X20 Foundations, associations and social organizations per 1000 population pcs. S
Infrastructural Potential

X21 Population per 1 library (person) person S
X22 Population for a public pharmacy person S
X23 % Population using the sewage network % S
X24 % Population using the water supply network % S
X25 % Population using the gas network Y%

X26 Apartments per 1000 population pcs. S
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Table 1. Cont.

Variables Unit S/D *
Demographic Potential and the Labor Market
X27 Demographic dependency ratio for the elderly person D
X28 Population Growth per 1000 population person S
X29 Migration rate per 1000 population person S
X30 Unemployed persons registered in communes per 1000 population person D
X31 Employed persons per 1000 population person S
Environmental Potential
X32 Total forest area ha/person S
X33 Area of farms in the total area % S
X34 Areas legally protected in total area % S
X35 Total water consumption in households water from waterworks per capita m?3/person D
X36 Mixed waste collected during the year in total per capita kg/person D
X37 Wastewater treated during the year treated together dam3 S
X38 Emission of dust pollutants t/r D
X39 Emissions of gaseous pollutants t/a D
X40 % Of population using sewage treatment plants Y% S

7 of 25

* S stimulant/D destimulant/operating surplus = total income—property income—current expenses, REGON (National Economy Register), National Official Register of National Economy
Entities—register kept by the President of the Central Statistical Office. The term REGON is also understood as the REGON identification number, i.e., the nine-digit identifier assigned to
the entity in this register. ** Municipalities have a share in the personal income tax (PIT) and the corporate tax (CIT), PLN the basic monetary unit in Poland. Source: study based on BDL

CSO data and [13].
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A. Malina notes that a large value of the correlation coefficient results in the duplication of
information about the analyzed phenomenon and may lead to incorrect conclusions [35]. Two features
are strongly correlated with carriers of similar information, so one of them is unnecessary. Overly
correlated features (diagonal elements correspond to them) in the inverse matrix with values greater
than 10 are eliminated from the set of variables. The procedure is repeated until the stability of the
R-1 matrix is achieved, the appearance of diagonal elements whose values do not significantly exceed
10 [36].

The relationship analysis based on the inverse matrix and the correlation coefficient between the
variable values leads to the conclusion that the individual output data are slightly correlated with the
others. All variables selected for analysis are sufficiently discriminatory. It should be noted that the
analyzed indicators can be associated with three dimensions of cohesion, which is the EU objective of
the activities of public authorities under the implementation of the regional policy: X1-X20, X30-X31
with economic cohesion, X21-X29 with social cohesion, and X32-X40 with territorial cohesion.

The use of some other variables was abandoned because their higher values did not necessarily
indicate the level of socio-economic development. This was the case with data on water
consumption per capita, population per library facility. Many other factors can affect the level
of socio-economic development of individuals, including road network and good communication
solutions, well-functioning public transport system, availability and diversity of service base,
educational and cultural facilities, farm area, legally protected areas, dust and gas pollution, etc.
In their case there is a lack of data on the level of municipalities collected under the BDL CSO.

The value of the coefficient of variation of the used variables ranged from about —3.13 to 2.05. The
largest differences were recorded in variables characterizing the financial situation (health expenditure
2.05; municipal management 1.66) and infrastructure potential (% of the population using the gas
network —1.46). The smallest occurred in the case of the variable describing the financial situation
(evidence from transfers from the state budget 0.15) as well as the demographic potential and the
labor market (birth rate —1.71 and miracle trace —3.13, Table 2). It should also be noted that almost all
variables are characterized by positive asymmetry (only three present subtle asymmetry), which in the
case of a stimulant is not a favorable situation, as it means that a larger number of communes have
values of these variables lower than their average value.

The reliability of the final results and the accuracy of decisions based on them depend on the
quality of the set of variables [37]. The set of diagnostic variables should be defined in such a way as to
fully characterize the phenomenon under study [38]. A good set of variables are variables that are
strictly defined, unambiguous, represent phenomena and processes within the scope of the study as
accurately as possible have a large informational content and are uncorrelated [39].

Subsequently, the destimulants were replaced with the stimulant according to the formula [40]:

1
Xjj = P (©)

The selected variables were subjected to the procedure of zero unitarization using the following

formula: .
Xi i min;X; j

zjj = , whenx;; €S 4)

maxixi]- - minixi]-
where S—stimulant, x;;—denotes the values of the j-th feature for the i-th object, max{x;j}—the
maximum value of the j-th variable, min{x;;}—the minimum value of the j-th variable. The value z;;
belongs to the range [0, 1]. The value of 1 means that the variable obtained the maximum value among
all tested objects in the whole tested time period. A value of 0 means that the object had a minimum
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value [41-43]. As a result of the transformations, a matrix of uniformized variable values, z;;, was

obtained:

where z;;j—denotes the unified value of the j-th feature for the i-th object.

Table 2. Statistical characteristics of diagnostic variables of entrance communes in eastern Poland.

Z11 Z12 .- Z1m

o Z21 422 ... Z2m
Zl] =

Zyl Zn2 .-+ Zpm

Variable Range Average  Deviation Variability Asymmetry
Financial Potential
X1 0.31 0.08 0.04 0.48 0.75
X2 0.59 0.28 0.10 0.34 1.55
X3 0.42 0.09 0.05 0.54 2.62
X4 2.11 0.10 0.14 1.36 8.14
X5 0.62 0.11 0.06 0.56 2.89
X6 0.47 0.21 0.09 0.45 0.42
X7 0.64 0.64 0.10 0.15 -1.05
X8 3301.95 1368.67 304.66 0.22 2.53
X9 933.04 65.77 108.86 1.66 4.04
X10 569.52 16.80 34.44 2.05 10.49
X11 3712.70 431.05 391.39 0.91 2.95
X12 684.28 60.87 51.40 0.84 5.27
X13 961.19 481.96 145.77 0.30 1.78
X14 2611.15 251.89 292.99 1.16 3.10
X15 0.09 0.02 0.02 0.79 1.16
Entrepreneurial Potential
X16 158.0 60.93 17.54 0.29 2.35
X17 19.30 7.20 2.32 0.32 1.26
X18 15.0 4.0 1.65 0.38 1.49
X19 135.00 47.97 15.77 0.33 2.08
X20 9.85 3.49 1.23 0.35 1.45
Infrastructural Potential
X22 16357.0 3306.96 2998.27 0.91 1.02
X23 98.50 34.16 25.36 0.74 0.58
X24 100.0 80.60 21.23 0.26 -1.93
X25 95.30 18.36 26.73 1.46 1.27
X26 471.50 329.70 66.45 0.20 2.14
Demographic Potential and the Labor Market
X27 53.3 25.23 6.13 0.24 2.27
X28 38.78 —2.58 4.42 -1.71 -1.31
X29 93.60 -2.14 6.70 -3.13 3.72
X30 106 39 16.61 0.43 0.82
X31 1229.0 84.30 71.94 0.85 9.14
Natural Environmental Potential
X32 1.31 0.10 0.12 1.17 4.00
X36 324.1 103.2 53.43 0.52 1.28
X37 1217.0 88.70 128.89 1.45 4.00
X40 1.0 0.38 0.29 0.74 0.50

Source: own elaboration based on data from Local Data Bank (2018).

®)
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In the analysis of the spatial diversity of the financial situation and economic development of
rural communes of Eastern Poland, synthetic measures were used: based on the Technique for Order
Preference by Similarity to an Ideal Solution (TOPSIS) method and on the distance in real space with
Euclidean metrics (OE) [44].

TOPSIS is a reference method in which the reference point of objects in multidimensional space is
the pattern and anti-pattern [45]. As part of the adopted method, a synthetic measure separately for
each commune, taking into account the distance of the unit from the standard (=1) and anti-template
(=0). They were determined according to formulas [46]:

z;.r = (maxi(zil), max;(zi), ...,maxi(zij)) = (zf, z;, o, z}*) e(1,1,...,1) (6)

[ 7)eo, ..., 0 @)

Then, the Euclidean distances of individual objects from the pattern and anti-pattern were

z7 = (minl-(zl-l), min;(zpn), ...,mini(zi]-)) = (zl_, 2y, ey 27

calculated according to the following formulas:

®)

X
+
|
=~
S
lng|
N
|
N
-
SN —
N

i ) ®

where n—is the number of variables forming the pattern or anti-pattern, z;;—means the unified value
of the j-th feature for the tested unit, z| /z;—means the object of the pattern or anti-pattern [47].

The basis of linear ordering is a synthetic variable, whose values are estimated based on
observations of diagnostic variables describing the examined objects. The values of the synthetic
variable are estimated using aggregate functions, whose analytical form can be different. The synthetic
measure for individual objects was determined based on the formula:

S
Il
S |-

i

— + 7
d- +d,

gi = gdzie0<q;<1,i=1,2,...,n (10)

where g; € [0, 1]—the value of synthetic measure; d; —means the distance of the object from the
anti-template (from 0); d;’ means the distance of the object from the pattern (from 1). A higher value of
the measure indicates a better situation of the individual in the studied area [48,49].

The TOPSIS method enables the assessment to be carried out using an unlimited number of
criteria, the readability of the results obtained is high, and the results can be presented in numerical
form. Presenting the level of the complex phenomenon in the form of one synthetic indicator allows for
a linear ordering of objects, i.e., building a ranking of units in spatial terms. An important advantage
of the classic TOPSIS method is its simplicity of calculation, the indication of a positive and negative
pattern, a large number of possible alternative criteria to be used in the assessment process, global
ordering of objects [50-52].

The second measure determined synthetic measure was determined according to the method
based on distance in real space with Euclidean metric (OE) according to the formula:

(11)

where OE—synthetic measure value, i—object number (i = 1, 2,..., n), j—variable number (j = 1, 2,..., m),
p—is the number of variables forming the make up the synthetic measure, z;j—means the value of the
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unified j-th feature for the examined unit, max—maximum value of the j-th feature, min—minimum
value of the j-th feature [53]. When the indicator value is equal to 0, the given commune is characterized
by the maximum value of each of the examined variables. The higher the value of this indicator, the
worse the situation of the commune [54]. The Euclidean distance indicator allows you to analyze
independent variables as absolute values [55]. It was used to compare the results obtained with the
TOPSIS method.

In the last stage of research, the division into typological groups was used to interpret the obtained
measures. The first, second and third quartiles were used as threshold values. The size of the synthetic
measure in the first group means a better unit, in subsequent groups—the weaker units. Outliers
were identified and the correlation coefficient (Pearson) was assessed. If it is close to + 1, it means
that the quantities are well correlated and there is a functional relationship between them. Statistical
measures of diagnostic variables of rural communes of eastern Poland, scatter plot with fit line and
linear regression analysis were also presented [56,57].

Isolation of outliers (observations) was carried out using the quartile method. As D. Hawkins
defines [58], the outlier observation is such an observation that deviates so much from other observations
that it leads to the supposition that it arose as a result of another mechanism, i.e., that it comes from a
different distribution than the other observations in data set. Its value stands out significantly from
the others.

The classic method used to identify outliers in a time series uses quartiles for analysis (used in the
construction of box charts introduced by JW Tukey [59]). The interval is given by the formula:

IQR (interquartile range) = Q3{x;} — Q1{x;} (12)

where Q1, Q3—first and third quartiles respectively, x;—area of the analyzed statistical variable,
IQR—quarter range.
The value of a single variable is considered outlier if it is outside the range [60]:

<Qq - 1,5IQR; Qs + 1,5IQR > (13)

Regression analysis deals with the relationship between variables of interest to us, aimed at
constructing a model that reflects this relationship well. It allows to describe relationships between
explanatory (Y) and explained (X) variables, between which there are more or less expressive linear
relationships. Analysis of linear regression is aimed at enumerating such regression coefficients
(coefficients in the linear model) that will allow the model to best predict the value of the dependent
variable so that the error estimate is as small as possible. The linear regression model is described by
the following formula:

yi=bxj+a,I=12,... n (14)

where y;—explained variable (dependent), x,—explanatory variable (independent), b—directional
coefficient, regression coefficient y relative to x (as long as the value of the variable y changes, if the
value of the variable x increases by one unit), a—free word.

In the case of multiple regression model, when we have more predictors, we use the following
formula for the regression line:

yi=b1 X1 +b2 X2 +...+bi xi+a,i=12,... n (15)

Regression analysis allows, on the one hand, to check whether the built model allows to predict
significantly the value of the explained variable, and on the other, to determine which predictors allow
to predict it significantly. In the process of building a regression model, autocorrelation of variables
should be excluded. Therefore, first, check the fit of the model by analyzing variance. If it turns out to
be statistically significant, we proceed to reading the beta standardized coefficients and their level of
significance. Next, specify the percentage of variance explained by reading the statistics (preferably
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corrected R?. The coefficient of determination determines the degree to which the estimated regression
function explains the variability of the variable y. It takes values between 0 and 1. The closer to 1, the
better the fit of the regression function to empirical data [61-63]. The least squares method to determine
the regression line for the collected data is used to estimate both linear and non-linear relationships.
The least squares method is not resistant to outliers in the data set [64-66].

3. Results

Figure 2 illustrates the classification of rural communes in Eastern Poland due to the financial
situation (white is the urban and urban-rural communes not covered by the study, black is the best
unit, the lighter the weaker). Classification of communes was based on quartiles, which constituted
threshold values for subsequent groups.
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Figure 2. Quartile groups measure of the synthetic financial situation of rural communes in eastern
Poland in 2009 and 2018. A: g; financial situation 2009, B: q; financial situation 2018, C: OE financial
situation 2018, D: OE financial situation 2009. Source: own development based on the data from the
Local Data Bank of Statistics Poland and Central Statistical Office.

The synthetic measure g; of the financial situation ranged from 0.14 to 0.51 in 2018 and from 0.09
t0 0.39in 2009. An increase in the range measure (from 0.30 to 0.37) indicates an increase diversification
of units in the aspect of the financial situation. In 2018, the synthetic measure of OE'’s financial situation
ranged from 0.60 to 0.92, while in 2009 from 0.73 to 0.94. The range value in 2018 was higher (0.32)
than in 2009 (0.21), which indicates an increase in the diversity of units in the studied area.

As it results from the conducted research, the first group with the highest level of financial
standing according to the g; measure included 126 units (the most from the Lubelskie 40 and Podlaskie
40 voivodships), according to the OE of 138 units (among others from Lubelskie 40, Podlaskie 43, these
are two voivodships in which the most common rural communes in eastern Poland), group II found,
respectively, 123 and 153 units, in III 142 and 94 units, in the weakest group IV 94 and 99 units.

The first group also included the majority of outliers, i.e., those in which the role of the industrial
and tourist function increases significantly at the expense of the agricultural function (its importance is
limited, e.g., the commune of Sitkéwka-Nowiny in the Swietokrzyskie voivodships). In the analyzed
period of 2009-2018, group I is characterized by the greatest differentiation. Units of this group present
a measure above average (0.17-0.19 g;; 0.90-0.85 OE), and it includes outliers (for which can be seen as
an industrial function, multifunctional development of the area; Table 3).
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Table 3. Classification according to the value of the measure of the synthetic financial situation of rural communes of eastern Poland in 2009 and 2018.

qi Financial Situation

OE Financial Situation

2009 2018 2009 2018
I Im I1mr 1Iv I Im 1mr 1Iv I I 1 1Iv I Im I 1Iv
Lubelskie 165 25 44 72 24 31 50 45 39 29 38 43 55 40 58 29 38
Podkarpackie 08 32 23 22 31 17 19 42 30 30 19 2 33 13 31 30 35
Podlaskie 78 40 23 13 2 40 18 15 5 45 23 8 2 43 19 9 6
Swietokrzyskie 66 26 13 26 1 l6 20 16 14 16 19 18 6 18 22 12 14
Warminsko-mazurskie 67 14 26 22 5 21 16 24 6 32 18 15 2 21 23 14 6
Number of units 484 137 129 155 63 125 123 142 94 159 117 110 98 138 153 94 99
Max 039 017 015 0.13 051 020 018 0.16 089 090 091 094 085 0.87 0.88 0.92
Min 018 0.16 0.14 0.09 021 0.19 017 014 073 090 091 092 0.60 0.86 0.88 0.89
Range 021 0.01 001 004 03 0.01 0.01 0.02 016 0.00 000 0.02 025 0.01 0.00 0.03

Source: own development based on the data from the Local Data Bank of Statistics Poland and Central Statistical Office.
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The dispersion analysis (Figure 3) of the measure of the synthetic financial situation of rural
communes in eastern Poland in 2009 and 2018 indicates a decrease in diversity. Outliers are characterized
by the lowest or highest value of a variable, they make it difficult to carry out a correct analysis, their
values are distant from other variables. After removing outliers from the survey, we also observe a
decrease in the diversity of rural communes in Eastern Poland voivodships in the studied area.
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Figure 3. A synthetic measure of the financial situation of rural communes in eastern Poland in 2009
and 2018. Source: own study based on BDL CSO data using the Statistica program.

In the case of q; measure, 18 outliers were separated in 2018 (30 in 2009), in terms of OE
measurement 39 and 38 units, respectively. Most of outliers were in the Podkarpackie and Podlaskie
voivodships, the least in Swietokrzyskie. Outliers units, regardless of the method of calculating the
synthetic measure potential, were usually characterized by a better situation in terms of financial
situation, entrepreneurship, infrastructure, demography and the labor market as well as natural
environment and development.

Statistical characteristics of the measure of the synthetic financial situation of rural communes in
eastern Poland in 2018 compared to 2009 show the stability of the studied phenomenon. The standard
deviation was 0.04-0.04 for a g; and 0.03-0.03 for OE. It indicates a small diversity of units in the
aspect of financial situation. The classic coefficient of variation (0.21-0.20 g;; 0.03-0.04 OE) shows slight
disparities. The range (0.30-0.37 q;; 0.21-0.32 OE) indicates how large the spread between the smallest
and the largest value of the variable in the studied area is (Table 4). It indicates small changes in the
area under study. After removing outliers from the survey, the measures of differentiation indicate the
relative stability of rural communes in voivodships of Eastern Poland.
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The Pearson correlation coefficient between the value of synthetic measure in 2018 in relation
to 2009 according to q; was 0.579 (and 0.229 after removal of outliers from the study), according to
OE—0.700 (and 0.422). It can be assumed that the spatial diversity of the studied area was quite stable,
and the units reacted similarly to changes in the economy. Outliers were characterized by an industrial
function or location in the area of the city’s impact (voivodship’s development center) (Figure 4).

The economic potential of the commune is built, among others, by occupational activity of residents,
the local labor market, entrepreneurship, infrastructure, and the state of the natural environment. High
economic potential increases living standards, increases production, better social situation, and greater
public security. The commune’s potential, resulting from a combination of local conditions, determines
its possibilities and development directions.

The financial situation of rural communes in eastern Poland was correlated with own revenues,
share in taxes constituting state budget revenues, revenues from local taxes and transfer revenues
(from subsidies and subsidies) and expenditure on public administration (which are rigid expenditure).
The coefficients inform about the possibility of generating income from own sources. This can be an
indicator of sustainable development and allows for more flexible spending, including for investment
purposes [67]. The high correlation value with the share in taxes constituting the state budget revenues
may indicate that the communes depend on the revenues from the state budget.
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Figure 4. Dispersion of a measure of the synthetic financial situation of rural communes in eastern
Poland in 2009 and 2018. Source: own study based on BDL CSO data using the Statistica program.
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Table 4. Statistical characteristics of the measure of the synthetic financial situation of rural communes
of eastern Poland in 2009 and 2018.

The Area of Rural Communes of the Province After Removing the Outliers
qi Financial Situation OE Financial qi Financial OE Financial
Situation Situation Situation
2009 2018 2009 2018 2009 2018 2009 2018
min 0.09 0.14 0.73 0.60 0.10 0.14 0.86 0.81
max 0.39 0.51 0.94 0.92 0.21 0.24 0.93 0.92
range 0.30 0.37 0.21 0.32 0.11 0.10 0.07 0.11
average 0.17 0.19 0.90 0.86 0.16 0.19 0.90 0.87
median 0.16 0.19 0.90 0.87 0.16 0.18 0.90 0.87
standard deviation 0.04 0.04 0.03 0.03 0.02 0.02 0.02 0.02
quartile deviation 0.02 0.02 0.01 0.02 0.02 0.02 0.01 0.02
coefficient of variation 0.21 0.20 0.03 0.04 0.15 0.13 0.02 0.02
positional coefficient of variation 0.12 0.10 0.01 0.02 0.09 0.08 0.01 0.02
quartile range 0.04 0.04 0.02 0.03 0.03 0.03 0.02 0.03
quartile 1 0.14 0.17 0.89 0.85 0.14 0.17 0.89 0.85
quartile 2 0.16 0.19 0.90 0.87 0.16 0.18 0.90 0.87
quartile 3 0.18 0.21 0.91 0.88 0.17 0.20 0.91 0.88
skewness (asymmetry) 1.85 2.64 -2.20 -2.73 0.29 0.45 —-0.42 -0.51
kurtosis (measure of concentration) 6.08 12.56 8.12 14.39 -0.35 -0.41 -0.27 0.02

Source: study based on BDL CSO data using the Statistica program.

The financial situation is also correlated with entities entered into the National Economy Register
(REGON), natural persons conducting business activity and working in communes. The economy
cannot develop without adequate human potential [68,69]. Rural communes of eastern Poland are
characterized by a low correlation measure with natural increase and migration balance. Migrations
are a factor causing significant changes in the population level, spatial distribution and in various
population structures [70]. The number of economic entities indicates the level of entrepreneurship
in the region. This is one of the indicators showing the economic situation of the region. The more
entities, the more positive entrepreneurial development impulses affect the economy. There is a clear
disproportion between the density of distribution of business entities in the urban center in relation to
rural communes (Table 5).

Table 5. Correlation between measures of financial situation, development and socio-economic variables
in rural communes of eastern Poland (co. Pearson).

qi Financial Situation OE Financial Situation
OE financial situation —-0.9524 1
qi financial situation 1 —-0.9524
Development potential (synthetic measure) 0.3866 0.4251
Entrepreneurial potential (synthetic measure) 0.4127 0.4155
Share of own revenues in total revenues 0.7187 —-0.7147
Share in taxes constltutlr}g stat.e budget revenues/number 0.5847 —0.6594
of inhabitants
Revenue from local taxes/population 0.6513 —0.7054
Investment expenses/total expenses 0.4805 -0.4117
Transfer income/total income 0.8165 —0.8064
Public administration expenditure/number of inhabitants 0.5337 —-0.5984
Entities entered into REGON register 0.4151 -0.4127
Self-employed persons 0.3492 -0.3298
Foundations, associations and social organizations 0.2764 —0.3461
Population for a public pharmacy —0.1464 0.186
Housing stock 0.316 —-0.368
Population Growth -0.0675 0.1081
Net migration rate 0.2202 -0.1729
Unemployed persons registered in communes 0.1513 —-0.1568
Employed persons in communes 0.3917 —0.4058

Linear correlation coefficients for observations from sample 1-4840; Critical value (at a 5% bilateral critical area) =
0.0282 for n = 4840. Source: Own calculations using the Statistica program.
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To assess the impact of endogenous potentials of rural communes of Eastern Poland voivodeships
on the spatial diversity of the measure of the synthetic financial situation (taking into account the
values of correlation measures), a regression model describing the dependence of variables has been
estimated taking the form:

F (financial situation) = Z (PLEL,Z, Pn,B,Pr)

where P—Entities entered in the REGON register, F—Foundations, associations and social organizations,
L—Population for a public pharmacy, Z—Housing stock, Pn—Population Growth, B—Unemployed
persons registered in communes, Pr—Employed in municipalities.

The regression analysis of the measure of the synthetic financial situation and the endogenous
potentials of communes allows explaining 0.380469 (q;) 0.438602 (OE) of variable variations. The model
indicates the important role of business entities entered into REGON, foundations and associations,
population of a generally accessible pharmacy, housing resources and birth rate, as well as the
unemployed and those who are racing in the commune. Statistics values F (423,9207 q;; 539.2979
OE) and the corresponding probability level p mean that all parameters are statistically significant.
Further increasing the multidimensionality of the model would cause a slight increase in R2 (0.379571
qgi; 0.437789 OE), and statistically insignificant variables could enter the model (Tables 6 and 7).

Table 6. The results of the regression analysis between the financial situation (q;) and the development
variables of rural communes in eastern Poland.

Coefficient Standard Error t-Student’s p-Value
const 0.852797 0.00114722 743.4 <0.0001
Entities entered in REGON 0.000730086 3.10799 x 107> 23.49 <0.0001
Foundations, associations 0.00167217 0.000405716 4122 <0.0001
Population per library -1.67820 x 107® 1.48986 x 1077 -11.26 <0.0001
Housing stock 0.000195335 1.06959 x 1075 18.26 <0.0001
Population growth 0.000616589 0.000153279 4.023 <0.0001
Unemployed in the commune 0.299805 0.0414190 7.238 <0.0001
Employed 0.000159914 6.56278 x 107° 24.37 <0.0001
Arithmetic mean of the dependent variable 0.175550 Standard deviation of dependent variable 0.039078
Sum of squares residuals 4.578174 Residual standard error 0.030781
Coefficient of determination R-square 0.380469 Adjusted R-square 0.379571
F (7, 4832) 423.9207 p-values for F-test 0.000000

Logarithm of credibility 9983.692 Inrom. Crit. Akaike’a —-19,951.38

Crit. Bayes. Schwarza -19,899.51 Crit. Hannana-Quinna -19,933.17

Observations used 1-4840; Dependent variable Y—q; financial situation. Source: Own calculations using the
Gretl program.

Table 7. Regression analysis between the financial situation (OE) and development variables of rural
communes in eastern Poland.

Coefficient Standard Error t-Student’s p-Value
const 0.852797 0.00114722 743.4 <0.0001
Entities entered in REGON -0.000537068 2.33900 x 1075 —22.96 <0.0001
Foundations, associations —0.00292843 0.000305332 -9.591 <0.0001
Population per library 1.54341 x 107° 1.12123 x 1077 13.77 <0.0001
Housing stock —0.000167025 8.04947 x 107° —-20.75 <0.0001
Population growth —0.000463699 0.000115354 —4.020 <0.0001
Unemployed in the commune —0.233259 0.0311709 —7.483 <0.0001
Employed -0.000133191 4.93898 x 107° —26.97 <0.0001
Arithmetic mean of the dependent variable 0.882742 Standard deviation of dependent variable 0.030895
Sum of squares residuals 2.592938 Residual standard error 0.023165
Coefficient of determination R-square 0.438602 Adjusted R-square 0.437789
F (7, 4832) 539.2979 p-values for F-test 0.000000

Logarithm of credibility 11,359.48 Inrom. Crit. Akaike’a —22,702.97

Crit. Bayes. Schwarza —22,651.09 Crit. Hannana-Quinna —22,684.75

Observations used 1-4840; dependent variable Y—OE financial situation. Source: Own calculations using the
Gretl program.
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The significance of economic and social factors for the fiscal situation of the rural communes
surveyed is definitely smaller than it results from the subject of research described so far in the
literature covering the experience of other regions in this field. The main problem in them is the lack of
endogenous factors that is a barrier to self-initiation of development. Labor and endo-ethnic capital
resources in this region are shrinking due to wash-out effects. It is important that this process does not
damage the absorption capacity necessary for the implementation of sustained development processes.

4. Discussion

A commune is a basic territorial unit whose purpose is to meet the basic needs of local communities
and to provide appropriate conditions for the operation and development of economic entities operating
on its territory or for socio-economic development [71-74]. Adequate financial resources at the disposal
of the commune are necessary to implement the development and needs of local communities [75,76].
It is pointed out that this development should be based on local resources, including local development
factors [77,78]. The commune is forced to constantly adapt to changing environmental conditions,
seek competitive advantage in the development process in all aspects of its activity [79]. A. Klasik
defines the region’s development as a conjunction of sustainable growth of economic potential, its
competitive strength as well as the level and quality of life of its inhabitants. In this sense, development
is the resultant (triple helix) of the growth of potential and competitiveness of the economy and the
increase in the standard of living and its quality, including the satisfaction of material and non-material
needs [80]. W. Dziemianowicz defines regional development as changes in regional productivity
measured by population size, employment, income and value of added production [81]. J. Szlachta
defines regional development as a systematic improvement in the competitiveness of enterprises and
the standard of living of inhabitants, as well as an increase in the region’s economic potential [82].
Sustainability of growth is also emphasized by T. Kudtacz, at the same time pointing to the economic
potential of a territorial unit as a source of regional development [83].

Regional development is seen as an economic process involving the transformation of external and
internal factors and regional resources into goods and services [84]. It ensures a permanent increase
in the standard of living of the inhabitants and economic potential in the scale of a large territorial
unit and includes, among others: economic potential and structure, natural environment, spatial and
infrastructural development [85]. The factors of local development are changeable in time; therefore,
they should be subject to continuous and ongoing analysis.

Sustainable development is understood as building a sustainable and competitive economy that
effectively uses its resources, whose goal is to draw on innovative processes and technologies [86,87].
Sustainable development consists in such use and conservation of natural resources and in such
orientation of technologies and institutions as to achieve and maintain the satisfaction of human needs
of present and future generations [88]. In the definition of sustainable development, H. Komiyama and
K. Takeuchi emphasize, along with the elimination of growth barriers, environmental protection and
the possibility of renewing resources, which is particularly important in new global conditions [89].
It includes the creation of a socio-economic system that will provide support for the following
objectives: increase in real income, increase in education, improvement of population health and
quality of life [90,91]. Sustainable development is a process integrating human activity reduced to three
dimensions: economic, social and environmental [92,93]. The economic aspect means meeting today’s
needs and securing the resources necessary to meet the needs of future generations. The ecological
aspect means establishing the boundaries of the natural system for human activities and not exceeding
them. The social aspect is identified with education and obtaining the ability to solve major social
problems as well as participation in the development processes of the entire system [93].

Development is a multidimensional process of qualitative and quantitative changes, based on the
rational use of local resources. The multidimensionality of the development process is demonstrated
by the directions of municipalities as a local multidimensional system of interdependent and related
economic, social, infrastructural and natural factors. These activities are usually focused on goals,
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among which should be distinguished long-term development, increase in income of residents and the
budget, development of entrepreneurship. Therefore, development is associated with two priorities:
optimal use of endogenous resources and building social, economic and territorial cohesion.

Municipalities should have the ability to settle liabilities, raise revenues and spend their funds
effectively. Financial resources are the basis for the operation of local government units, conditioning
the implementation of their current and development tasks. Their analysis allows us not only to assess
the structure of the budget itself, but also indirectly provides information on the state of the local
economy. Financial resources are an element necessary for the effective implementation of the units’
objectives in terms of current or development tasks. Feedback occurs between socio-economic and
financial variables [94,95]. Finances allow for a comprehensive assessment of the operation of a local
government unit and its development opportunities.

JW Douglas and RK Gaddie refer the financial situation to the possibility of timely fulfillment of
financial obligations and ensuring continuity in the provision of services [96]. The financial situation
of local government, as JL Perry and RK Christensen point out, can be defined as the certainty of
repayment of liabilities towards, among others clients and employees by the authorities [97]. The
financial situation of a commune can be defined as the state of its finances, which is the result of the
authorities” activities aimed at generating sufficient funds to settle obligations within a specified period
of time [98].

RI Berne and R. Schramm include the main conditions of the financial situation, among others
including the needs of the local community, supply sizes and directions of distribution of local public
goods and services, labor costs, capital and other factors of production, wealth of the society and way
of conducting financial policy [99]. HF Ladd emphasizes the impact of demographic conditions on the
condition of local government finances, arguing, among others, that higher population density leads to
an increase in local government expenditure. Excessive population growth leads to a weakening of
the financial situation in local government units and a reduction in the scope of public services they
offer [100]. MP Rodriguez Bolivar and co-authors identified as the main factors shaping the financial
situation, among others, are status and changes in the population size, local labor market conditions,
increase in local government expenditure and public finance management [101]. X. Wang, L. Dennis
and Y. Sen believe that the socio-economic environment is only one of the factors that should be taken
into account when analyzing the financial situation [102,103].

The financial situation is complex and influenced by many factors. Despite the difficulties posed
by its measurement, having knowledge about the current state of finances of local government units
is undoubtedly necessary. This knowledge allows local authorities to make comparisons with other
entities and is helpful in making financial decisions. The financial situation cannot be described by one
indicator, based, for example, on the financial statements, budget [14]. Assessment of the financial
situation of municipalities allows to determine not only the efficiency of these units, i.e., the ability to
meet their obligations, but also the possibility of raising the quality standard of services they provide to
local communities. For the analysis of the financial situation, among others, level of income, financial
independence, amount of investment expenditure, financial result achieved by the commune [16].

A. Standard [95] assessed the relationship between the financial situation and the geographic
location of communes, their type and technical infrastructure. The article indicated that the communes
located directly next to a large city are in the best financial situation, while the peripheral location is
associated primarily with a lower income potential. It also reduces investment opportunities. Taking
into account the equipment with technical infrastructure, it has been shown that those units with the
highest level of development are also characterized by the most favorable financial situation.

The analyzes carried out by R. Glowicka-Wotoszyn and F. Wysocki [104] showed that there are
significant differences in the level and structure of communes’ income. Rural communes with a good
financial situation were characterized by a higher share of own income in total income, a higher level
of income from property taxes and income from the share in the tax on natural persons. The greatest
role in providing financial support to the budgets of communes with the best financial standing was
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played by their own revenues, which ensured local self-governments’ decision-making independence
in the area of spending. A disadvantageous phenomenon in the case of rural communes was the low
efficiency of agricultural tax as a source of communes’ income.

M. Stanny and W. Strzelczyk [16] presented a number of empirical indicators (i.e., fiscal and
liability solvency, financial independence, dependence on transfers from the state budget and the
degree of financing of public services) used in the assessment of the financial situation. Using in
the analyses the achievements of spatial economy (J. Friedmann’s theory of polarized development,
the concept of the core and periphery concept), the authors explained the asymmetric relations in
favor of central areas with a high development potential (financial situation) compared to other areas
located peripherally to the core. It has been proved that municipalities with a relatively high level of
financial situation are concentrated mainly in the suburban zones of large voivodeship centers (on
the center-periphery line). It was also indicated that the level of socio-economic development and
financial condition showed interdependence.

Financial determinants, as indicated by J. Zawora [105,106]), related to the budgetary situation
of municipalities play an important role among the factors influencing the stimulation of local
development. The occurrence of regional development disproportions affects the spatial differentiation
of the financial situation, also the relationship between the state of socio-economic development in a
given area and the income situation of the commune, and their lower scope of financial independence.

5. Conclusions

As a result of the study, it was found that the group of rural communes with the best financial
situation (group I) constituted 26.03% of all units surveyed in the case of the qi measure; 28.51% for the
OE measure. In group (IV) of the weakest units there were 19.41%—q; and 20.45%—OE. Diversification
in the analytical aspect seems to be internally shaped by urban centers (Kielce, Rzesz6éw, Lublin,
Biatystok, Olsztyn and Elblag), which may significantly overstate the statistics. It is also influenced
by geographical location, implemented function (i.e., agricultural, industrial and/or tourist), local
economic potential. Undertaken actions in this respect should focus on achieving social, economic
and spatial cohesion. It is also important to indicate the development profile of the commune (e.g.,
promotion of specialized tourism instead of agriculture), which should become a significant asset of
the commune.

The obtained results of the analyses indicate a positive correlation between the measure of financial
situation and the level of socio-economic development. They also indicate that a higher level of
financial situation and socio-economic development is associated with a lower share of transfers of
public funds or higher levels of own income. Local authorities should primarily improve the economic
potential, which will increase the attractiveness of the land and attract new entrepreneurs, create new
jobs and improve the quality of life of residents. It should also contribute to the improvement of the
income structure and strengthening of financial independence.

Neighboring rural communes with strong centers have a weaker financial situation, which may be
related to the wash-out effects. Modern residents of communes use the technical and social infrastructure
of neighboring communes. This is important in the context of the polarization and diffusion model of
regional policy implementation. It should lead to reducing developmental differences (strengthening
territorial cohesion). High municipalities” potential increases the standard of living, better social
situation and better public safety. The main problem in them is the lack of endogenous factors that is a
barrier to self-initiation of development. Labor and endo-ethnic capital resources in this region are
shrinking due to wash-out effects. It is important that this process must not damage the absorption
capacity necessary for the implementation of sustained development processes.

The low ratio of the share of own revenues in total revenues results from the small possibilities
of shaping rural communes of this size. The low rate of the share of investment expenditure in
total expenditure may result from rigid expenditure, e.g., related to social policy, expenditure on
administration. A significant share of revenues from subsidies (transfers from the state budget) in
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the total revenues of rural communes weakens their independence. It seems that the main reason
for the relatively small impact of financial conditions on economic and social development is their
strong dependence on transfer revenues transferred from the state budget and the amount of current
expenditure. The above circumstances stiffen and stabilize the financial economy, making it relatively
less susceptible to the influence of other factors. Low independence can therefore constitute a significant
barrier to future local development.

The method used showed significant disproportions between the financial situation of the
examined rural communes of eastern Poland. The obtained results confirmed the usefulness of
synthetic measures to assess complex phenomena. The obtained results may constitute for the local
authorities an important source of information on the disproportions occurring between units on
setting out potential directions for optimizing the structure of local finances.

The results indicate the directions of new studies, which include, among others, comparison
of the results of ordering based on a larger number of variables describing the state of the financial
situation, comparison of the results of linear ordering with another method, e.g., cluster analysis, the
local statistics of I Moran, conducting analysis in terms of dynamic over a specific extended period of
time to learn about change trends. The results also indicate the need to analyze outliers and determine
their impact on the financial situation of rural communes.
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