HaykoBwui BicHuk Monicca Ne 1 (17), 2019

Scientific bulletin of Polissia Ne 1 (17), 2019

EKOHOMIKA TA YIPABJIIHHA HALIOHAJIBHUM rOCIIO4APCTBOM

UDC 352.07:33.012.334(438)]311.314
P. Dziekanski, Doctor of Economics

THE GRAVITATIONAL EFFECT
AND THE SPATIAL DIVERSIFICATION
OF THE COMPETITIVENESS
OF THE COMMUNES
OF THE SWIETOKRZYSKIE VOIVODESHIP

Urgency of the research. The commune's tasks can be
divided into such categories as technical infrastructure, social
infrastructure, public order and security, spatial order and
ecological order.

Target setting. Competitiveness assessment should be
focused on the use of endogenous potential. Variables
should be chosen so as to describe the phenomenon studied
in a comprehensive manner.

Actual scientific researches and issues analysis.
The scientific work of P. Dziekanski, K. Kucinski, Z. Szymla,
T. Markowski, J. J. Parysek, R. Brol indicate the competitive-
ness of local self-government and the measures to evaluate it.

Uninvestigated parts of general matters defining. The
competitiveness of the region is the result of the resources
possessed and their deployment as well as the current de-
velopment. It also means an advantage over other regions
due to its material resources and intellectual potential.

The research objective. The aim of the article is a
statistical analysis of the impact of the so-called gravitational
effect on the development of competitive potential. The
analyzes were carried out in the system of 102 communes of
the Swietokrzyskie Province.

The statement of basic materials. The value of the syn-
thetic measure (according to the model-free method) in 2008
was in the range from 0.30 to 0.57, and in 2015 from 0.30 to
0.59, respectively. The measure of competitiveness is based
on the distance in real space with the Euclidean metric being
within the range from 0.52 to 0.79 and in 2015 from 0.51 to
0.78. Kielce, Busko-Zdréj, Morawica and Sitkébwka-Nowiny
were very high.

Conclusions. The indicated method provides infor-
mation about the category of objects considered. The value
of the measure depends on the economic nature of the re-
gion, as well as on financial autonomy, own income level,
local taxes or infrastructure. Meters obtained depend on the
number and type of accepted variables to be tested.
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rPABITALIAHUA EQEKT
I MIPOCTOPOBA OUBEPCU®IKALIA
KOHKYPEHTOCIMPOMOX>XHOCTI KOMYH
CBEHTOKLUMCBLKOIo BOEBOACTBA

AkmyanbHicmb memu  docnidxeHHs. 3aeldaHHs
KOMYyHU MOXHa po30inumu Ha Kamezaopii: MmexHiyHa
iHgppacmpykmypa, couyianbHa iHgppacmpykmypa,

epomadcbkuli nopsidok i besneka, npocmoposuli nopsidoK i
eKonoaiyHul nopsioox.

MocmaHoeka npo6nemu. OuiHKa KOHKYPeHMOoCnpoMo-
XXHocmi mae 6ymu 30cepedxeHa Ha 8UKopucmaHHi eHO02eH-
HO20 nomeHuiany. 3mMiHHI ¢r1i0 eubupamu makum YuHOM, Wob
onucamu 8ug4yeHe 518Ul KOMITIIEKCHO.

AHani3 ocmaHHix docnidxeHb i ny6nikayil. Haykosa
poboma [l. [3ekaHcbkozo, K. KyuiHcbkoeo, 3. Lumnu,
T. Mapkoscbkozo, [x. k. Mapucek, P. bpon eka3yromb Ha
KOHKYPEeHMOCIPOMOXHICMb Micyeg020 camospsdysaHHs ma
3axo0u wodo Uio2o OUiHKU.

BudineHHs1 HedocnideHUX YacmuH 3a2anbHOi Npo-
6nemu. KOHKYPEHMOCNPOMOXHICMb peeioHy € pesynbma-
MOM BUKOPUCMAaHHSI pecypcie ma iXHbo20 po32opmaHHs, a
makoX NMomoyYyHoeo po3sumky. Lle makox o3Hayae nepesazy
Hald iHWuMuU pezioHamu 3a80sIKU C80IM MamepianibHUM pecy-
pcam ma iHmenekmyanbHOMY omeHyiary.

lMocmaHoeka 3aedaHHA. Memot cmammi € cmamuc-
muyYyHUl aHani3 ennuey mak 38aHo20 2pasimauitiHoeo ernusy
Ha p0o38UMOK KOHKYPEeHMHO20 nomeHuiany. AHari3 nposodu-
acs1 8 cucmemi 102 komyHuU C8eHMOKWUCLKO20 80e800cmea.

Buknad OCHOBHO20 mMamepiany. 3HayeHHs
CUHMEeMmUYHO20 noka3Huka (3a memodom 6e3 modersi) y 2008
poui 3Haxoournocs 8 diana3oHi 8id 0,30 do 0,57, a e 2015 poyi
- 80 0,30 0o 0,59 sidnosidHo. Mipa KOHKypeHmo-
CrIPOMOXHOCMI rPyHMyembCsi Ha e8idcmaHi 8 peasilbHOMYy
rnpocmopi 3 eeKnidogorw Mempukor 8 mexax 8i0 0,52 do
0,79, a 8 2015 poui 3 0,51 do 0,78. Kenbue, Bycko-3dpyd,
Mopasiya i Cimkieka-HoHuHuU 6ynu dy>xe 8ucoKi.

BucHoeku. 3a3HauyeHuli crioci6 Hadae iHgbopmauio npo
po3ansHymuli kameaopii 06'ckmig. 3Ha4yeHHs1 Ub020o 3axol0y
3anexumsb 8i0 eKOHOMIYHOI rpupodu pezioHy, a makox eid
iHaHcoeoi asmoHoMmii, pieHs enacHux 0Ooxodis, Micyesux
rnodamkie abo iHppacmpykmypu. OmpumaHi niYunbHUKU
3anexamsb 6i0 Kilbkocmi ma mury rnpuliHAMuUX 3MiHHUX, WOo
nidnsiearoms repesipyj.

Knroyoei cnoea: epasimauiliHuli eghekm,; KOHKYpeHmoc-
MPOMOXHICMb,  cuHmMemuyHul  3axid;  MyHiyunanimemu;
CeeHmoKwUCbKe 80€800CMEO.

Urgency of the research. The commune is a community of local residents of a specific territory. It
performs functions aimed at satisfying the needs of residents [1, p. 11]. The municipality's tasks can
be divided into certain categories: technical infrastructure, social infrastructure, public order and secu-
rity, spatial and ecological order. The location of municipalities in a given space determines the search
for endogenous determinants shaping the processes of raising competitiveness. Proper use of re-
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sources can be a lever for competitive advantage over other units. The potential of municipalities is
assessed in the context of four components: economic, social, technical and ecological [2].

Local economic development or competitiveness should be stimulated by local government, be-
cause it can meet important local needs. These divisions create new values to which - in the scale of
the local economy - one should include: new types of economic, social, administrative and service ac-
tivities, new companies and institutions, new jobs, attractive location offers, high quality of life, availa-
bility of various services [4]. Due to competitiveness, location and settlement network, as well as
measurable benefits (eg. infrastructure) resulting from the location of a given unit in space (the so-
called rent position) are particularly important [3]. An important factor in the development or strength-
ening of competitiveness is the so-called economic base of individual units (endogenous resources of
the unit, eg. own income, infrastructure capital or human capital) [6].

Target setting. K. Kucifski defines the competitiveness of the region as a resultant of the
resources possessed and their deployment as well as the current development [8]. According to
Z. Szymel, the competitiveness of the regions may mean an advantage over other regions due to their
material resources as well as intellectual potential [9]. T. Markowski defines the competitiveness of the
regions in the subjective and objective sense. It is the ability of regions to meet the needs and demand
for services and goods from local markets. Competitiveness of regions in the subjective sense may be
manifested in relations between public authorities and municipal and regional authorities [10].

J.J. Parysek as the factors of local development (competitiveness) provides, inter alia, the needs of
the local community, available resources and values of the natural environment, economic, scientific
and technical potential [6]. R. Brol divides these factors into endogenous (demographic resources,
infrastructure and economy), exogenous (referring to macroenvironment). The factors affecting the
competitiveness of regions are: the level of equipping them with infrastructure, human capital, scien-
tific research and technological progress, as well as interest of foreign capital [11, p. 16]. However, it
should be accepted that all factors of the region's competitiveness fall into the category of regional
development factors, but not every one of them is a factor of competitiveness.

The use of the indicated variables to describe the level of the studied phenomenon depends on
their availability at the municipal level, which affects the final level of the measure. Variables should be
chosen so as to describe the phenomenon studied in a comprehensive manner.

The assessment of the competitiveness of communes depends on system solutions enabling inde-
pendence in undertaking activities, financial resources, the natural environment, infrastructure, entre-
preneurship, etc. The complexity of phenomena is increasing, their uncertainty increases, which re-
sults in the increasing dependence of decisions on the quality of information. Measuring competitive-
ness can be a tool to strengthen the accountability and transparency of local authorities. It narrows the
view to the resources used and the processes implemented [5]. The assessment of the commune's
competitiveness, due to the variety of undertakings that shape it, can be made using various tools, i.e.
one-dimensional or aggregate measures. It should also provide the local authorities with information
on the use of public resources or the possibility of making operational or investment decisions. Infor-
mation on the status of the commune, resources and their use is essential for both diagnosis and its
strategic operation [7].

Actual scientific researches and issues analysis. A wide spectrum of social, economic and spatial
phenomena and processes contribute to the activities of municipalities. Analyzes conducted by Churski
and co-authors (2013) [13], Rosner (2007) [14] and Stanna (2013) [15] show that local finance is the most
important factor for development (competitiveness). As Dziekanski (2017, 2018) points out in his analyzes,
economic variables, infrastructure, and natural environment are also important [16, p. 79-91] [17].

Scientific works of P. Dziekanski, K. Kucihski, Z. Szymla, T. Markowski, J.J. Parysek, R. Brol,
A. Klasik, F. Kuznik indicate the competitiveness of local self-government. They refer to the internal and
external characteristics.

Uninvestigated parts of general matters defining. The constant growth of public tasks at the
level of the commune, with limited resources, caused interest in the efficiency of using public finances.
Local self-governments should strive for financial efficiency. The lack of budgetary mechanisms bind-
ing public spending on their effects is often one of the main weaknesses in public finances. Therefore,
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efforts are desirable to measure the effects of public tasks and to construct their records, which are
often immaterial [12].

Competitiveness of regions is their ability to compete on a national and international scale. It is the
ability to adapt to ever-changing conditions, considered in terms of maintaining or improving competi-
tive position between regions. It is determined by factors that can be classified as spatial, economic,
social and organizational [18, p. 52].

Building the region's competitiveness requires stimulation of its various determinants (environmen-
tal, social, economic, and infrastructural). The region's competitive advantage is not determined by
individual resources, but by the region's ability to set up various tangible and intangible assets. There-
fore, the region's competitiveness depends to a large extent on its institutional and organizational ca-
pacity [19, p. 91].

The research objective. The aim of the article is a statistical analysis of the impact of the so-called
gravitational effect on the development of competitive potential. The analyzes were carried out in the
system of 102 communes of the Swietokrzyskie Province. As the source material, data from the Local
Data Base of the Central Statistical Office for the years 2008-2015 were used. The initial set of statis-
tical variables proposed in the analysis of the area of the Swietokrzyskie Voivodeship includes fea-
tures defining their internal demographic, economic and socio-technical (infrastructure), financial and
natural environment potential.

The assessment of the spatial diversity of communes began with the determination of the substan-
tive, territorial and temporal scope. The selected variables, based on statistical criteria or data availa-
bility, are stimulant and destimulant [20, p. 22; 21]. The variables were eliminated from the study due
to the variability index and overly correlated (according to the inverted matrix method of correlation
coefficients and diagonal value) [22, pp. 96-97]. Mutual comparability of selected variables was
obtained by using the zeroed univalent method.

On the basis of normalized variables, intermediate synthetic measures in the area of finance, infra-
structure, demography, economy and the comprehensive measure of competitiveness were deter-
mined. The first synthetic measure is based on a non-standard method, which takes the value from
the range [0,1]. The values of the synthetic measure closer to 1 indicate a high level of the studied
phenomenon, and 0 indicate a worse object [23] [16]. The measure of competitiveness is based on the
distance in the real space with the Euclidean metric included in the range [0; 1]. If the value of the in-
dicator was equal to 0, then the given commune would have the maximum value of each of the ana-
lyzed variables. A value closer to 1 indicates a poorer situation of the commune [24].

After determining the synthetic measures, they were presented on the scatterplot, which allowed to
show the outliers in the studied area and allowed to assess the quality of the results [29].

The gravitational effect connecting two municipalities is directly proportional to the product of the
potential of these communes and inversely proportional to the square of the geographical distance
between these units. High-potential objects located close to each other interact more strongly. Individ-
ual gravitational effects between the i-th and j-th communes are described by the following equation:

DitPj
Gije = .;.:.Jt 1),
1]

where: pit, pjt - value of the internal potential in the commune in the studied area, dij - the distance
connecting the capital of the commune and the capital of the commune j [25].
The total gravitational effect is defined as the geometric mean of individual gravitational effects:
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where d; = ”'jd' [T% 5 ;=¢9:; is the geometric mean from the distance of the capital i-th of the

commune from the capitals of the remaining communes [26; 27].

The analyzed model assumes that the strength with which the regions interact is a function of both
their sectoral economic potentials and the distance between them. The gravitational effect can be both
a catalyst leading to a high level of development, and (in the case of areas with poor gravity potential)
can lead to even greater periphery in the level of economic development.

The statement of basic materials. Swietokrzyskie Voivodeship is an industrial and agricultural re-
gion. The main branches of industry in the Swigtokrzyskie region are: metallurgical, metal, machine,
building materials, ceramics, foundry, food. The economy of the Swietokrzyskie region is based on the
mining industry in the field of building materials. The agricultural south provides facilities for organic
food production.

The value of synthetic measure according to the model-free method in 2008 was in the range from
0.30 (Lubnice, rural commune, the weakest unit) to 0.57 (Kielce, urban commune, best unit), and in
2015 respondentially 0.30 (lwaniska, rural commune) to 0.59 (Kielce). The measure of competitive-
ness is based on the distance in real space with the Euclidean metric included in the range of 0.52
(Kielce, the best unit) to 0.79 (Radkéw, rural commune, the weakest unit) and in 2015 from 0.51 (Kiel-
ce) to 0.78 (Lubnice). Regardless of the method of aggregation of the synthetic measure, Kielce, Bus-
ko-Zdroj, Morawica and Sitkdwka-Nowiny were highly ranked. At the other end of the ranking were
Lubnice, Iwaniska, and Radkow. The level of the indicator is influenced by: the economic character of
the unit and the function of the area (industrial, tourist, residential), economic potential, financial situa-
tion, natural environment and infrastructure (location rent).

The obtained measures of correlation (in 2008 r = -0.908 / r2 = 0.825 and in 2015 r = -0.907 / r2 =
0.823) indicate a similar classification of the level of communes and a small spatial diversification of
competitiveness. Distinctive units are Skarzysko-Kamienna, Ostrowiec Sw., Starachowice, Sandomi-
erz, Kielce, (these are the cities of the Swietokrzyskie region with a strong industrial function) and
Potaniec (a city with one of the largest thermal power plants in Poland).

2008; y= 1,0758 - 0,9503*x, r = -0,9083; p = 0.0000; r2 = 0,8251

a synthetic measure based on the distance in real space with the
Euclidean metric

02 03 04 05 06

a synthetic measure based on a non-standard method
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2015; y= 1,0494 - 0,8945*x r = -0,9075; p = 0.0000; r2 = 0,8235
08

0,7

0,6

05

a synthetic measure based on the distance in real space with the
Euclidean metric

04

03 04 05 06
a synthetic measure based on a non-standard method

. Fig. 1. Diagram of the dispersion of the measure integrated effectiveness of the communes of the
Swietokrzyskie Voivodeship in 2008 and 2015
Source: own study based on CSO BDL data

The gravitational effect connecting two municipalities is directly proportional to the product of the
competitive potential of these communes and inversely proportional to the square of the geographical
distance between these regions. That is why municipalities with high competitive potential located
close to each other more strongly interact with each other than those located far from each other. This
makes it possible to evaluate between the gravitational potential and the spatial diversity of the level of
com- petitiveness of the communes.

The obtained results of the gravitational effect are enhanced by the results obtained using a synthetic
measure. The analysis allowed to divide the communes into 4 groups in 2015. The first group for the
measure Si form central communes, with the highest efficiency potential (26 units, including Kielce,
Starachowice, Busko-Zdréj, Staszéw, Morawica, Sitkdwka-Nowiny, Szydtéw; municipalities with a pre-
dominance of industrial function, their level is determined by the geographical location of the voivodeship
capital). The second group is 26 units, the third - 24 units. The weakest fourth group is 26 peripheral
units (including Sando-mierz, Ozaréw, Wtoszczowa, tonidéw, Battow, Wilczyce, Stupia, and Dwikozy).

‘ 2008; metoda bezwzorcowa gr.l 2008; metoda odlegtosci z metryka euklidesowg g1
< -
gr.2 g2

g4 g4

Dziekanski P. The gravitational effect and the spatial diversification of the G5 ev-re ]
competitiveness of the communes of the Swietokrzyskie voivodeship



Haykoswui BicHuk Monicca Ne 1 (17), 2019 Scientific bulletin of Polissia Ne 1 (17), 2019

EKOHOMIKA TA YIPABJIIHHA HALIOHAJIBHUM rOCIIO4APCTBOM

‘ 2015; metoda bezwzorcowa o1 2015; metoda odlegtosciz metrykq euklidesowq i
<

gr.2 gr.2

Fig. 2. Analysis of the gravitational effect in the area of performance evaluation for the communes of
the Swietokrzyskie Voivodeship in 2008, 2015
Source: own study based on CSO BDL data

In the case of the analysis of the gravitational effect for the OEit measure, 26 units were distin-
guished in the first group (including Dziatoszyce, Chmielnik, Bodzentyn, Morawica, Zagnansk, Sitkéw-
ka-Nowiny, spatially concentrated in the central region of the voivodship). The units in it are of indus-
trial, spa or tourist character. In the second group there were 25 units with an agricultural predomi-
nance. In the next third group there were 23 peripheral units with a predominance of agricultural func-
tion. In the last fourth group there were 26 peripheral units.

The reasons for differentiation result from the internal potential of individuals, geographic location
(location rent) or financial resources. Interpretation of the results achieved in individual years is not
clear, eg due to loans taken, EU funds raised, investments (which are settled over several years). In
addition, units differ in terms of social, economic, natural and infrastructural potential [28].

Conclusions. Municipalities play a dominant role in local government in Poland, they play the role
of an active owner, striving to stimulate competitiveness or local socio-economic development. The
competitiveness of the region depends on the processes taking place in development centers.
A comparison of the spatial distribution of competitiveness of communes indicates the increase of
communes with a high level of development around the region's capital. What is characteristic of them
is the effect of attracting, for example, human capital, social or economic potential.

Competitiveness of municipalities is multidimensional. It is shaped by many different elements that
make up the demographic, economic aspect, finances and environment, as well as the links between
these elements of the multi-dimensional space of the object.

Competitiveness assessment should be focused on the use of endogenous potential. The results of
the analysis should enable the identification of peripheral areas or key activities.

The model of potential gravity indicates that there is a relationship between the occurrence of cents
of regional development and the spatial distribution of the potential of the environment. A strong center
is in functional interaction with its surroundings. Communes located on the outskirts have high values
of destimulants (eg unemployment rate). The center can get richer at the expense of peripheral areas
(eg by attracting human capital).

The indicated method provides information about the category of objects considered. It is the basis
for assessing the effectiveness of the instruments used by the municipality in the past.
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