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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. Kuciński, 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 Świętokrzyskie 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-Zdrój, Morawica and Sitkówka-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. 

 

Актуальність теми дослідження. Завдання 
комуни можна розділити на категорії: технічна 
інфраструктура, соціальна інфраструктура, 
громадський порядок і безпека, просторовий порядок і 
екологічний порядок.  

Постановка проблеми. Оцінка конкурентоспромо-
жності має бути зосереджена на використанні ендоген-
ного потенціалу. Змінні слід вибирати таким чином, щоб 
описати вивчене явище комплексно.  

Аналіз останніх досліджень і публікацій. Наукова 
робота П. Дзеканського, К. Куцінського, З. Шимли,  
Т. Марковського, Дж. Дж. Парисек, Р. Брол вказують на 
конкурентоспроможність місцевого самоврядування та 
заходи щодо його оцінки.  

Виділення недосліджених частин загальної про-
блеми. Конкурентоспроможність регіону є результа-
том використання ресурсів та їхнього розгортання, а 
також поточного розвитку. Це також означає перевагу 
над іншими регіонами завдяки своїм матеріальним ресу-
рсам та інтелектуальному потенціалу.  

Постановка завдання. Метою статті є статис-
тичний аналіз впливу так званого гравітаційного впливу 
на розвиток конкурентного потенціалу. Аналіз проводи-
вся в системі 102 комуни Свентокшиського воєводства.  

Виклад основного матеріалу. Значення 
синтетичного показника (за методом без моделі) у 2008 
році знаходилося в діапазоні від 0,30 до 0,57, а в 2015 році 
- від 0,30 до 0,59 відповідно. Міра конкуренто-
спроможності ґрунтується на відстані в реальному 
просторі з евклідовою метрикою в межах від 0,52 до 
0,79, а в 2015 році з 0,51 до 0,78. Кельце, Буско-Здруй, 
Моравіца і Сітківка-Нонини були дуже високі.  

Висновки. Зазначений спосіб надає інформацію про 
розглянутий категорії об'єктів. Значення цього заходу 
залежить від економічної природи регіону, а також від 
фінансової автономії, рівня власних доходів, місцевих 
податків або інфраструктури. Отримані лічильники 
залежать від кількості та типу прийнятих змінних, що 
підлягають перевірці.  
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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. Kuciński 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 Dziekański (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. Kuciński, Z. Szymla, T. Markowski, J.J. Parysek, R. Brol,  
A. Klasik, F. Kuźnik 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 Świętokrzyskie 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 Świętokrzyskie 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: 

 

                                                                                                                                      (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: 
 

                                                                                                                (2), 

 

                                                                                                                    (3), 
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where  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. Świętokrzyskie Voivodeship is an industrial and agricultural re-
gion. The main branches of industry in the Świętokrzyskie region are: metallurgical, metal, machine, 
building materials, ceramics, foundry, food. The economy of the Świętokrzyskie 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 (Łubnice, rural commune, the weakest unit) to 0.57 (Kielce, urban commune, best unit), and in 
2015 respondentially 0.30 (Iwaniska, 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 (Radków, rural commune, the weakest unit) and in 2015 from 0.51 (Kiel-
ce) to 0.78 (Łubnice). Regardless of the method of aggregation of the synthetic measure, Kielce, Bus-
ko-Zdrój, Morawica and Sitkówka-Nowiny were highly ranked. At the other end of the ranking were 
Łubnice, Iwaniska, and Radków. 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 Skarżysko-Kamienna, Ostrowiec Św., Starachowice, Sandomi-
erz, Kielce, (these are the cities of the Świętokrzyskie region with a strong industrial function) and 
Połaniec (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
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2015; y = 1,0494 - 0,8945*x; r = -0,9075; p = 0.0000; r2 = 0,8235
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Fig. 1. Diagram of the dispersion of the measure integrated effectiveness of the communes of the 

Świętokrzyskie 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-Zdrój, Staszów, Morawica, Sitkówka-Nowiny, Szydłów; 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, Ożarów, Włoszczowa, Łoniów, Bałtów, Wilczyce, Słupia, and Dwikozy).  
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Fig. 2. Analysis of the gravitational effect in the area of performance evaluation for the communes of 

the Świętokrzyskie 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 Działoszyce, Chmielnik, Bodzentyn, Morawica, Zagnańsk, Sitków-
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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