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Abstract

Research background:Social and economic development involves a broattapm of
social, economic and spatial phenomena. The nmad#ted nature of regional development
arises directly from the fact that it is shapednmyitiple factors. Current discourse empha-
sises the role of endogenous factors, which inditia specific nature and the distinctive
features of the given territory. Mobilising the egénous potential ensures stable regional
development dynamics. At the moment, one of theldnmental economic problems are the
increasing differences in the development of sper#gions.

Purpose of the article:The purpose of this study is to assess the diffextion of the social
and economic level development of Polish Voivodeshapplying the selected assessment
methods for the years 2010 and 2015, draw up alistndf regional units according to their
development levels, and identify the groups of \ddieships sharing similar development
levels. The indicators used in this study, charaitey the level of the social and economic
development, have been systematised accordingetéottowing areas: demographics and
labour market, regional entrepreneurship, locaheowy structure, innovation and research
& development activities, technical infrastructusacial infrastructure, and the condition
and protection of the natural environment.

Methods: The level of the social and economic developmerPalfsh Voivodeships was
assessed using Zdzistaw Hellwig’s development patteethod, which made it possible to
rank them according to the level of developmerRalish Voivodeship. The methodology is
supplemented by Ward’s agglomerative clusteringhowtwhich made it possible to distin-
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guish other Voivodeships according to the analyseehomenon. The Voivodeship cluster-
ing method used Jenks' natural breaks classifitatiethod.

Findings & Value added: Pursuing the research aims, the authors focusedriicular on
clear spatial differences. Through the analysisweee able to identify the changes in the
social and economic development processes of thehPegions. The Voivodeships were
divided into groups according to their developmienvel: the highest, high, low and the
lowest.

“If everything was happening at the same time, thereld
be no development whatsoever. If everything wastdocin
the same place, there would be no distinction vdeatsr.
Only space enables the existence of distinctionshatihen
develop over timig(Ldsch, 1961, p. 380).

Introduction

The social and economic development processes slwake place in
a specific space and do not have a uniform charattee current condi-
tions of regional development are characterisedlégr differences in the
social and economic development level of individwalits (Pylak &
Wojnicka-Sycz, 2016, pp. 2179-218dkejczak, 2015). Different ap-
proaches to regional policy in Poland still fail éwen out the imparity,
which is clearly visible in particular in terms tbfe division of Poland into
economically developed western part and econorgiaatiderdeveloped
eastern part. It should be pointed out that theathjos of development
processes, on both the national, regional and legal, are determined by
the character of the space and the changes oaguvir time. The results
of the studies assessing the level of regional ldpugent may serve as the
basis for formulating social and economic developins¢rategies, explain-
ing the reasons behind regional differences, andrining the methods
and options for eliminating the existing inequatiti

The purpose of this study is to assess the diffexton of the social and
economic level development of Polish Voivodeshggplying the selected
assessment methods for the ye2040 and 2015, draw up a rank list of
regional units according to their development Isyednd identify the
groups of Voivodeships sharing similar developmlermels. The analysis
refers to the year 2015, for which there is unietetl access to up-to-date
statistical data, and the year 2010, which was asetthe reference year to
illustrate the changes in the social and econoreieldpment level of
Polish Voivodeships. The indicators used in thiglgt characterising the
level of the social and economic development, Hsen systematised ac-
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cording to the following areas: demographics arnmbls market, regional
entrepreneurship, local economy structure, innowatind research & de-
velopment activities, technical infrastructure, iabinfrastructure, and the
condition and protection of the natural environmdilite conducted studies
and the resulting conclusions aim to determine sbeial and economic
development level of individual Voivodeships in #realysed years.

The level of social and economic development ofRbksh regions was
conducted with the use of Z. Hellwig's developmpattern method (1972,
pp. 115-134), which made it possible to rank thévdbeships according
to their development level. The methodology is semented by Ward's
agglomerative clustering method (1963, pp. 236-244)ch made it pos-
sible to distinguish Voivodeships that were simitaterms of the analysed
phenomenon. The study was conducted using therdataved from the
Local Data Bank and provided by the Central SiatiOffice (GUS).

The study has two sections: the theoretical sectioth the empirical
section. In the first section, the social and ecoicadevelopment was dis-
cussed as an economic category. In the analytezios, the social and
economic development level of Polish regions wasrd@ned according to
the set of properties selected for the study, digidhe regions in four
groups according to their development level: thghest level group, the
high level group, the low level group, and the Istlevel group.

Social and economic development of the regiors definitions

The regional development is the outcome of thevi@igtof multiple factors
which determine such development to various ext&hte key role is
played by innovations which are considered to leectucial impulses for
the stimulation and growth of the economy (Markoavgk Strahl, 2012).
The efficiency of regional policy depends on insiag the efficiency of
undertaken activities. It is essential to find neethods, tools and paths to
increase the efficiency of spending the funds, thidll in turn contribute
to the development of the economy of the countryherregions. The re-
gional development processes are closely conndotetie endogenous
potential of the individual. The internal potentil the region is the key
driving force of its development, determining thevelopmental capabili-
ties of resources in the individual areas therbtifek & Nowak, 2015, pp.
115-135).

Referring the studies discussed herein to the oateaf regional social
and economic development requires a more precise sefinitions of the
economic category in question. Regional developnienisually under-

489



Equilibrium. Quarterly Journal of Economics and Boonic Policy 13(3), 487-507

stood as irrevocable quantitative and qualitativanges aimed at reaching
a stable growth of the social, economic and culfpoéential of the region
(Kudetko, 2005, p. 57).

It is considered as asystematic improvement of human living condi-
tions, the increase of social and cultural bendbiésed on comprehensive
social progress and equal access to social deviaed,the creation of op-
timal conditions for individual and social growtls @ result of perfecting
the forms and principles of social interactidiiRiontek, 2006, p. 40).

According to J. Szlachtarégional development is a systematic im-
provement of the competitiveness of businessemtiid the standard of
living of the citizens, and the growth of the eguoipotential of the re-
gions contributing to the social and economic depeient of the countty
(Szlachta, 1996).

T. Kudfacz defines regional development aperfnanent improvement
of the standard of living of the citizens and tlseremic potential within
a specified territorial unit (Kudtacz, 1999, p. 15). Kudtacz identifies the
regional development with the changes occurrinthéncomponents there-
of: the economic potential, the structure of theneny, the natural envi-
ronment, the infrastructure, the spatial order, dtandard of living of the
citizens, and spatial development.

The definition proposed by A. Klasik (1997, p. 108%pands on
Kudtacz's definition and highlights the competitiass factor. In Klasik's
view, regional development is a persistent growtththoee elements: the
economic potential of the regions, their competittirength, and the stand-
ard and quality of life of the citizens, all cobuiting to the social and eco-
nomic development of the country. Klasik distindngid eight main com-
ponents of regional development.

The definitions provided above include the so-chtemponents of re-
gional development, which serve as the basis féinidg the following
areas of regional development (Strahl, 2006, . 15)

— citizens of the region,

— regional ecosystem,

— infrastructure,

- regional economy,

— space — territory of the region.

The presented areas of regional development wea@ngeosed into re-
gional development components, which were chanaetbicontextually by
the adopted variables and are discussed in fucthegoters of the study. In
consideration of the foregoing, the assessmertteptogress stage of the
processes of the social and economic developmethteofegions involves
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the identification and measure of the changes witlis components
(Ginevitius et al, 2015, pp. 141-153; Bell & Morse, 2008).

Diagnostic properties of the level of the social
and economic development of regions

One of the key aspects of regional studies is #fmition of the set of re-
gional development factors. Those factors, referoess diagnostic proper-
ties, are qualitative attributes of the analyse@atb, allowing the analysed
facilities to be distinguished from one anothernktethe essential nature
of the selection of an optimal set of diagnostioparties. The diagnostic
properties must ensure a substantive, sufficieatrifgion of the region,
and must have the highest informative value (Suahet998). Fulfiiment
of the purpose of the study is based on the ugbeoto-called synthetic
development measure. The selection of specific mmeaf the level of the
social and economic development of the regionesaffiom the purpose of
the study and the adopted method of analysis, sutldei resultant of both
data availability and the investigator’s arbitraegcisions (Stanny, 2012).

The most general group of criteria for selecting tegional develop-
ment factors, which also serve the purpose of disin properties, in-
cludes: substantive, formal and statistical cidté8trahl, 2006, p. 33; Mar-
kowska & Sobczak, 2002)

The following areas were included in the assessmoktiie spatial dif-
ferentiation in Poland: the demographic situatind the labour market, the
regional entrepreneurship, the structure of théred economy: industry,
agriculture, services, innovation and R&D, techhiofrastructure, social
infrastructure, and the condition and protectiorthaf natural environment.
Within the areas, a set of properties was defimediging an as compre-
hensive and exhaustive as possible characteristitke social and eco-
nomic development level of specific facilities. Bagon the current state
of knowledge as reported in the literature of tbhbject, as well as own
experiences in the scope of the analysis at haedadthor has determined
a list of properties corresponding to the needwdysng the level of devel-
opment of Polish regions. Additional criteria inddutopicality, accessibil-

! According to A. Zelia (2002, pp. 37—-38), the substantive and formalysigbf diag-
nostic properties should include the following agpeuniversality, measurability, availabil-
ity, quality, cost-effectiveness, interpretabiléyd the impact of the variables. Statistical
criteria include the following requirements for theoperties: high variability, representa-
tiveness for variables eliminated from the studynmutual correlations, and strong correla-
tion with the dependent variable(s) (Strahl, 2qD&33).
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ity and comparability of the data covering the gsil of the studied phe-
nomenon in the years 2010 and 2015.

On the basis thereof, a set of 77 properties wesrmdaned on the first
stage of the study, as presented in TabBleEach of the aforementioned
areas constitutes a set of properties charactgrisanstructure of the social
and economic space of the regions.

The properties illustrating the demographic sitwatand the labour
market refer to the availability of workforce arigetuse thereof, the struc-
ture of the working population and their educaifdable 1). The properties
characterising the regional entrepreneurship ireltite resources of the
region related to its attractiveness for investtrs,scale of foreign invest-
ment capital influx, and the entrepreneurial attivate. Certain diagnostic
properties also refer to their attractiveness imseof the influx of growth
impulses and the quality of external conditionso3éproperties are deter-
mined by the sectoral structure of the working papon and the produc-
tivity of individual economy sectors, as measurgdjtoss added value and
production sold, the intensity of investment preess and the level of the
industry, agriculture and services. The competitdgs of the regional
structure is determined by its capability to createl absorb innovations,
which are defined by: the number of R&D units, tlapital expenditures on
R&D and innovations in businesses, and the numbegranted patents
which serves as the measure of R&D efficiency. #ahnical infrastruc-
ture properties selected for the study defined:qgiiality of roads and the
density of railways, and the availability of mainater systems, sewers and
laterals, gas mains, waste water treatment pladt,laternet connection.
Other properties include the level of wealth of dmenmunities in the re-
gion, and the quality of life of the citizens, asanured by the availability
of social benefits in terms of housing policy, lteehre and culture. The
list of variables selected for the study was congolewith the properties
characterising the quality of the environment inickihthe population re-
sides.

At the second stage, the variables were reducentding to statistical
criteria. The basis for the elimination of diagnogtroperties was the cut-
off value of the coefficient of variation < 0.1, and high mutual correla-
tion of variables — correlation coefficient> |0.9]. Finally, after reduc-

2 Due to the availability of data, the properti¥s;, Xoq i Xag refer to 2014 (for 2015),
whereas the propertieXss i X3q for the West Pomeranian Voivodeship and Lubelstoe
vodeship refer to 2011 (for 2010).

3 The properties written in italics are those thatevdiscarded due to insufficient differ-
entiation and due to strong mutual correlationsn&mf the properties, albeit meeting the
applied statistical criteria, were left out dughe purpose of the studid, Xoq, Xo2, Xo4, X35,
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tion, 58 variables were adopted for the study (bfclwv 10 were destimu-
lants replaced with stimulari}s

During further stages of the analysis, the propsrtivere treated as
equal, and a unit weight system was adopted. Theeted and adopted
diagnostic properties appear to be a valid basecdoducting a correct
analysis of the level of differentiation in the Bd@nd economic develop-
ment of Polish regions.

M ethodol ogy

The level of the social and economic developmenthef Polish regions
was measured using Z. Hellwig's taxonomic metha@i7gl pp. 115-134;
Cheba & Szopik-Depc#gka, 2017, pp. 487-504; Balcerzak, 2016a, pp.
11-27). It is a model method based on the strudiias abstract obje®,
referred to as development modé@ne of the key advantages of this meth-
od is that it allows direct assessment of seveadissical units.

In order to bring the data to comparable values, gloperties were
normalized by classic standardization of a variakalkie according to the
following formul*

Z, = K T X (1)

forxcel;for(i=1,...,nk=1,...,m)

Xag, Xs6 and Xsg).

4 Stimulants are variables whose higher values atdia higher level of development of
the analysed phenomenon, whereas destimulantsaaigbles which, if their value drops,
indicate a higher level of development. In thisdgtudestimulants were transformed into
stimulants according to the formul.;glzjS = 27},_ XijD (zelias, 2002).

5 In the study, a fixed model for both year was uselich was a prerequisite for the
comparability of results.

5The variables were standardised using arithmetinnasd standard deviation calculat-
ed one time for the entire study period. This eeduthe comparability of data (Zelja
2002).
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The development model was defined as an abstrgettdty character-
ised by the highest values for stimulants, andritpgtandardized coordi-
nates:

Po = [Z01, Zop, ---»Z04] (2)
where:
Zo« = max{z} — whenx is a stimulant 3
With respect to the obtained model, multidimensiatiatances were

calculated for each analysed object (region), udiuglidean metrics,
which are expressed by the following formula:

Cio :\/;(Zik ~Zy)" 1=1,2,3,..n (4)

where:

| — set of stimulants;

Z;, — standardized value of propektjor the region;

X, — value of propertk in the region;

X, — arithmetic mean of variable S, — standard deviation of variakite
m— number of variables;

n — number of regions.

In order to stabilise the value of indicathra relative taxonomic meas-

ure of development was constructed, which had loadzulated from the
formula:

d. =1—i i=1,2,3,..n (5)

where:

c, =Co+20% 6)

Eo, S, arithmetic mean, standard deviatgn(i = 1, 2, 3, ..n), respective-

ly;
d; — synthetic indicator;
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whereby:

_ 1.
CO =— @Cio (7)
n =

and

3 =J%Dﬁ(cio—éo)2 ®

The resulting synthetic development measdré5) takes the values
from the range [0,1]. The constructed taxonomicsueaof development’'s
value increases with the development level of theerg object (Zelig,
2002, pp. 36—41). In this paper, the measure weg tsarrange the Voi-
vodeships according to their social and economeldgment level.

The units in the hierarchy were then grouped ifasses of similar de-
velopment level, applying the so-callddnks’ Natural Breaks Classifica-
tion (Jenks, 1967, pp. 186—190; see also: BartkowidduBa2017, p. 422;
Pietrzak, 2016, pp. 69-86; Balcerzak, 2016b, p.BHlcerzak & Pietrzak,
2017a, pp. 18-23). It is based on the so-calledralabreaks and consists
in dividing the variable into classes in such way@minimize the variance
within the classes maximize the variance betweassels. The method is
based on the following assumptions: data sharimijasi values are placed
within the same class; each class contains a specimber of values and
each object must be assigned to one of the classes.

As a supplementary method, Ward's agglomerativeteting method
(1963, pp. 236—244) was used to enable isolatiggome similar in terms
of the analysed phenomenon. Among other agglomeratiethods, it is
distinguished by the use of analysis of variancthéoquantification of the
distance between clusters. It is recognised agiables efficient method,
widely applied in analyses concerning the social anonomic develop-
ment of territorial units (Grahski et al, 1984, pp. 63—80; §pczynski et
al., 2016, pp. 29-50; Rollnik-Sadowska &livowska, 2018, pp. 143-158;
Matkowska & Gluszak, 2016, pp. 269-283). The analyglds a dendro-
gram which provides a graphic interpretation ofrigsults.

” Other agglomerative methods include: nearest heigh farthest neighbour, average
linkage, weighed average linkage, centre of graaityd weighed centre of gravity.
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Differences in the level of social and economic defopment
of Polish regions in the years 2010 and 2015 results

The application of Z. Hellwig's linear ordering rhett made it possible to
classify the Voivodeships according to their soeiadl economic develop-
ment level. On the basis of the 58 properties amtbfir the study, the re-
gions were classified using a synthetic indicatdazovian Voivodeship
took the lead in 2010 (indicator value — 0.343) able 2. In the second
place was Silesian Voivodeship (0.279), followeddmmeranian and Low-
er Silesian Voivodeships (0.272 for both regiorid)e last position was
occupied by Warmian-Masurian Voivodeship (0.063).

In the second analysed year, i.e. 2015 — Mazoviaivadeship re-
tained its position as the most developed regiodi¢ator value — 0.392),
with the indicator showing a value higher by 0.Qz8Ints than in 2010
(Table 2). The regions with the highest social andnomic development
level also included Lower Silesian Voivodeship witle indicator value of
0.349. The developmental distance between Mazd¥igvodeship and the
runner up was 0.064 in 2010, and 0.043 in 2015.1dWest developmental
position remains with the Warmian-Masurian (0.041the- indicator value
dropped by 0.022 compared to 2010). The spatidireifitiation of the
regions in the years 2010 and 2015 was illustratedig. 1 and 2.

The calculated synthetic indicator of the regiowadepment level for
2010 and 2015 made it possible to group the Voisbiges with similar
level of development. Thus, four groups of regiaese identified:

— Group I: regions with the highest social and ecaoodevelopment
level;

— Group lI: regions with a high social and economggelopment level,

— Group llI: regions with a low social and economéavdlopment level;

— Group IV: regions with the lowest social and ecoiievelopment
level;

The group with the highest development level in @L@ included the
Mazovian and Silesian Voivodeships. In 2015, therexhentioned Voi-
vodeships retained their position and the groupexasnded to include the
Lower Silesian region. The second and most numegoosp in 2010 in-
cluded the following Voivodeships: Pomeranian, Lovlesian, Lesser
Poland, £6d, Greater Poland, Kuyavian-Pomeranian and West Rome
an, with the Hellwig's indicator within the rangd €0.279;0.146>. In
2015, Opole Voivodeship was addedd to the groupti@d.ower Silesian
Voivodeship advanced to group I, while Kuyavian-feoamian and West
Pomeranian Voivodeships dropped to group Ill. Grbujm 2010 included
only three Voivodeships: Opole, Lubusz and Lublm.2015, Kuyavian-
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Pomeranian, West Pomeranian and Podlaskie Voivqueslere added to
that group. The group with the lowest developmadidator values in 2010
included the following Voivodeships: Subcarpathigwjctokrzyskie, Pod-
laskie and Warmian-Masurian. In 2015, Podlaskievedeship advanced
to group Ill.

In order to identify Voivodeships which were simila terms of the an-
alysed phenomenon, they were grouped using Watd&eting method
(1963, pp. 236—244). On the basis of the adoptepeapties, three groups of
spatial units were created that were relatively bgemeous, with linkage
distance of 13 (Fig. 3). The first group includaa tregions: Mazovian and
Silesian Voivodeships, which differ markedly frometothers. Cluster 2
includes five Voivodeships: Lublin, Subcarpathi&wictokrzyskie, Pod-
laskie and Warmian-Masurian. The next group, whiotiuded: Lower
Silesian Voivodeship, Lesser Poland Voivodeshipyaiian-Pomeranian
Voivodeship, Pomeranian Voivodeship, Greater PoMoidodeship, £6d
Voivodeship, Lubusz Voivodeship, Opole Voivodeshipl West Pomera-
nian Voivodeship, made up cluster 3 (the group titaes 56.3% of the
analysed units). However, it should be noted thahe/oivodeship in this
cluster is characterised by its own specific naamd could be considered
separately. Grouping of Voivodeships could be pptey stone for further,
in-depth studiebs

The result of grouping the Voivodeships on simdavelopment levels
in 2015 was the dendogram presented on Fig. 4 eTdnaups of relatively
homogeneous spatial units were distinguished (§ak@istance of 13). The
first group included the following Voivodeships: Wwer Silesian, £64,
Pomeranian, Lesser Poland, Greater Poland, SilesidrOpole. Cluster 2
is a singleton, containing the Mazovian region \Wh markedly different
in terms of development level from other regiontus@@r 3 includes the
following Voivodeships: Kuyavian-Pomeranian, LubuS¥est Pomerani-
an, PodlaskieSwictokrzyskie, Warmian-Masurian, Lublin and Subcarpa-
thian (the group constitutes 50.0% of the analyseits). The grouping
results may encourage further, in-depth studiedetermine the variables
which had the crucial influence on the allocatidrth@ regions to specific
clusters.

The analysis of the social and economic developrexed indicator in
the years 2010 and 2015 highlighted the changdiseoflevelopment level
in most of Poland’s regions. The synthetic indicdtm 2015 increased in
14 Voivodeships, as compared to 2010. The leadedewelopment, both

8 The efficiency of Ward’s method is held in higlyaed in the literature (Grafski et
al., 1984, pp. 63-79; Strahl, 2006, pp. 235-236).

497



Equilibrium. Quarterly Journal of Economics and Boonic Policy 13(3), 487-507

in 2010 and in 2015, were Mazovian and Silesiarvd@éships. Particular-
ly positive processes were observed in Lower Silesioivodeship (where
the synthetic indicator rose by 0.077 points), @mudle and Podlaskie Voi-
vodeships (where the indicator rose by 0.061 a@86points, respective-
ly).

The inequalities in the development level betwdmnRolish regions are
deeply rooted and arise from a variety of factorsluding, among others,
the attractiveness of location, the available rstoesources, the differ-
ences in economy structures, the quality of hunsguital, and the accessi-
bility of the transport and IT infrastructure, apablic utility services. The
differences are an objective phenomenon observebeirsocial and eco-
nomic development processes, which are respondey &xtions aimed at
reducing them.

The comparative analysis of Poland’'s Voivodeshipgeims of their so-
cial and economic development serves the purposdeotifying the re-
gions which are most alike in terms of the apptiteria. Numerous pub-
lications show the differences in the social andnemic development
between the Voivodeships (Bartkowiak-Bakun, 204¥,417-432; Kuc &
Sobiechowska-Ziegert, 2018, pp. 229-239; Sobieckad&egert &
Mikulska, 2013, pp. 200-209; Balcerzak & Pietrz2®17b, pp. 5-18; Pie-
trzak & Balcerzak, 2017a, pp. 257-268; Pietrzak &ldBrzak, 2017b, pp.
310-318; Murawska, 2010, pp. 211-221; Stec, 2041292—-251; Winiar-
czyk-Raniak & Razniak, 2011, pp. 31-36).

The applied grouping methods yield very similarutess The most de-
veloped regions are Mazovian, Lower Silesian, &ileand Pomeranian
Voivodeships, while the most underdeveloped onesLablin, Swigto-
krzyskie, Subcarpathian, Warmian-Masurian and B&itaVoivodeships.
The results of the study on the development legkthe analysed regions
may serve as the starting point for a more in-dep#ilysis and assessment
of the development potential of individual unitsg.ein the context of the
driving factors of the development. One key benefitthe performed
measure would be the inclusion in further analp$igariables other than
proposed herein, so as to make it easier to contharebtained results.

Conclusions
The analysis of the results highlighted the devslept level changes in
Poland’s Voivodeships in the analysed years. Hglliindicator rose in as

many as 14 of them. The development processesiarihlysed units are
quite diverse. The position of the economically pdw regions, i.e. Ma-
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zovian, Silesian and Lower Silesian, is reinforded2015, Lower Silesian
Voivodeship was the runner-up (the indicator vainereased by 0.077
ponts as compared to 2010); in Opole Voivodesthip,ihdicator rose by
0.061 points, and Podlaskie Voivodeship advancenh fthe 15th to 12th
position over the analysed years. Kuyavian-Pomaraand Subcarpathian
Voivodeships dropped by one position. The lowestetijpment level in

the analysed years was retained by Warmian-Masusiabcarpathian and
Swigtokrzyskie Voivodeships.

The applied agglomeration method made it possibldigtinguish the
regions which were similar in terms of the adoptadables. This could
serve as the stepping stone for further, in-degpihlity research to increase
the efficiency of the regional policy and, as aufego increase the compet-
itive edge of the Voivodeships.

The social and economic development is a multi-dsr@nal phenome-
non due to the variety of factors which influenceHence the significance
of the presented empirical studies, in the scopeudised, for the economic
policy. An added value of this study is the monitgrof changes in terms
of regional disproportions, which should be conddain an ongoing basis.
The results of this study may encourage furthedepth studies on the role
played by individual factors in the social and emoit development, in
order to isolate the group of properties which deiee the economic suc-
cess of a region. This, in turn, would make it gassto identify the re-
gions with established strengths and those whiehstll building up the
potential for the development of their territory.
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Annex

Table 1. Properties used to analyse the social and econdevielopment level in
Poland — the original set

Diagnostic properties
Demographics and labour market

X; Population density per 1 Krof territory;
Xz Urban population as a % of total (urbanization lgve
XsBalance of internal and external migration for panent residence per 1,000 inhabitants;
X4 Infant mortality per 1,000 of live births;
XsPeople working in national economy per 1,000 intzaits;
Xs The number of students aged 19-24 per 1,000 itdrabj
X7 People in working age as a % of total population;
Xs Average monthly disposal income per capita [in PLN
Xo Recorded unemployment rate [%];
Xi10 Work accident victims per 1,000 of working persons
X11 People in non-working age (pre- and post-workigg)eper 1,000 people in working age;
X1, Recorded unemployed persons who are without emm@ay for more than 1 year;
Xiz The number of unemployed per 1 job offer;
Regional entrepreneurship
Xi4 Persons working in private sector (outside agtica) per 1,000 of inhabitants;
Xis The number of business entities registered in REGEtistical system per 1,000 of inhabitants
in working age;
Xi6 The share of commercial law companies in the taiatber of business entities;
Xi7 The share of companies with foreign capital intttel number of commercial law companies;
Xis The gross value of tangible assets in the privatos as a % of the value of total tangible
assets;
Xi9 INnvestment expenditures in the private sector #sad total investment expenditures ;
Xz The percentage of companies with access to broddbgernet connection [%];
Structure of the economy of theregion: industry, agriculture, services
Xz1 The number of people working in industry and carcdton per 1,000 of inhabitants;
X2z The Voivodeship’s share in the national sold indalksproduction;
Xz3 Gross Value Added in the industry per 1 workingspa
Xz4 Sold industrial production (current prices) indsand PLN per 1 inhabitant ;
Xzs The share of people working in services in thel tatianber of working persons [%];
Xz6 Gross value of tangible assets in the industryréc fixed prices) in thousand PLN per 1 person
working in the industry;
Xz7 Investment expenditures in the industry (curreidgs) in thousand PLN per 1 person working in
the industry;
Xzs The share of investment expenditures in industrgi aonstruction in the total investment
expenditures [%] ;
X9 Gross Value Added in agriculture per 1 working pars
Structure of the economy of theregion: industry, agriculture, services
Xao The share of usable agricultural land in the tdtaid [%6];
Xas1 Cattle per 100 hectares of usable agricultural;lan
Xs2 Pigs per 100 hectares of usable agricultural land;
Xs3 Milk production per 1 hectare of usable agricidtuand [litres];
Xs4 The production of slaughter animals per 1 heatéresable agricultural land [kg];




Table 1. Continued

Diagnostic properties
Innovations and research & development
Xss Employment in R&D per 1,000 of professionally aetpersons (total);
X3 Expenditures on innovations in the industry (impanies employing more than 49 persons) as
percentages (% share of the Voivodeship in thetcptotal);
Xs7Expenditures on R&D per capita in PLN;
Xss The share of R&D expenditures (current priceshwispect to gross domestic product [%];
Xse The share of employees with higher academic dedprefessors, assistant professors, doctors)
in the total number of people working in R&D;
Xa0 The number of innovation and entrepreneurshipresmter 10,000 of inhabitants;
Xa1 The number of patents granted per 10,000 of inhats;
Technical infrastructure
X42 Public hard-surfaced roads per 100Pkaroad density [km];
X43 Railways per 100 kfn railway density [km];
X44 The number of inhabitants per 1 office of the deated postal operator;
Xss The percentage of inhabitants using mains wateesys[%];
Xas The percentage of inhabitants using sewers aredés [%)];
X47 The percentage of inhabitants using gas mainsisigsfo];
Xss The percentage of inhabitants serviced by wastenteeatment plants in total population [%6]
Xa9 Dust pollution stopped by pollution reducing desiaethe % of generated pollution [%6]
Xs0Gas pollution (without C@stopped by pollution reducing devices in the %ge@ferated pollution
[%0];
Xs1 Collective tourist accommodation facilities - thember of accommodated tourists per 1,000 of
inhabitants;
Xs2 Expenditures on tangible assets protecting the@mwent, in PLN per capita;
Xs3 The number of retail outlets per 100%m
Xs4 The number of cars per 1,000 of inhabitants
Xss Road accident fatalities per 100,000 of inhabgant
Xs¢ Households with computers with broadband Intecoenection [%];
Social infrastructure
Xs7 Average housing usable area per capitg][m
Xsg Housing resources - the number of apartments,0801f inhabitants;
Xs9 The number of doctors per 10,000 of inhabitants;
Xso The number of dentists per 10,000 of inhabitants;
Xs1 The number of hospital beds per 10,000 of inhakstan
Xs2 The number of doctor’s and dentist’'s appointmeetscapitg
Xs3 The number of persons on welfare benefits per0DD,®f inhabitants;
Xs4 The number of children aged 3-5 attending pre-sishas a % of children aged 3-5;
Xss The number of high school students as a % of dpellation aged 16-18;
Xss The number of books borrowed in public librariesyolumes per 1 reader
Xs7 The number of seats in cinemas per 1,000 of intwatsi;
Xss Spectators in theatres and musical institutiomsl @0 of inhabitants;
Xss Voivodeship budget income per capita [PLN];
The condition and protection of the natural environment
X70 Dust pollution emissions per 1 kt;
X1 Gas pollution emissions per 1 kit;
X72 Untreated industrial and municipal waste wateripknt [dant];
X753 Treated waste water as a % of waste water requitiegtment (% of treated waste water)
X724 The surface area of classified sites in total serfarea of the Voivodeships;
Xzs Parks, green spaces and greenery in the totabserfirea;
X76 Investment expenditures on environment proteqtiemcapita [PLN];
X7z Investment expenditures on water management paad&LN];




Table 2. The social and economic development level in Rakgions in the years
2010 and 2015 on the basis of Hellwig's taxonom&vedopment measure
(according talenks’ Natural Breaks

2010 2015
) . - ) . d;
Item Voivodeship dindicator  Item  Voivodeship indicator
GROUP|
<0.343;0.279> <0.392;0.309>
1 Mazovian 0.343 1 Mazovian 0.392
2 Silesian 0.279 2 Lower Silesian 0.349
3 Silesian 0.309
GROUP 11
<0.279;0.146> <0.309;0.203>
3 Pomeranian 0.272 4 Pomeranian 0.291
4 Lower Silesian 0.272 5 Lesser Poland 0.271
5 Lesser Poland 0.250 6 Greater Poland 0.268
6 todz 0.245 7 tod 0.263
7 Greater Poland 0.237 8 Opole 0.203
8 Kuyavian-Pomeranian 0.207
9 West Pomeranian 0.146
GROUP 11
<0.146;0.088> <0.203;0.105>
10 Opole 0.142 9 Kuyavian-Pomeranian 0.195
11 Lubusz 0.130 10 Lubusz 0.179
12 Lublin 0.088 11 West Pomeranian 0.178
12 Podlaskie 0.133
13 Lublin 0.105
GROUP IV
<0.088;0.063> <0.105;0.041>
13 Subcarpathian 0.083 14  Swigtokrzyskie 0.096
14 Swietokrzyskie 0.078 15 Subcarpathian 0.058
15 Podlaskie 0.077 16 Warmian-Masurian 0.041
16 Warmian-Masurian 0.063




Figure 1. The social and economic development level of Rakgions in 2010

Source: own study on the basis of data from Table 2
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Figure 2. The social and economic development level of Rakgions in 2015

Source: own study on the basis of data from Table 2
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Figure 3. Clusters
development levels
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Figure 4. Clusters
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