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Analysis of Spatial Diversification of Economic Growth Level
in Powiats of Dolnosaskie Voivodship

Abstract

Intensive economic and urban processes which take place in Polish
urbanized area have a significant impact on the changes of structure of
territorial units, their functional development and demographic processes.
Development of individual units is dependent on many factors like the location,
demographic potential and economics. In the area of one voivodship — there are
powiats with a various potential of development.

As a subject of research powiats in the area of the DBbjskie
Voivodship are selected. Taxonomic methods were used for the classification
and grouping of powiats as a spatial objects tested in the multidimensional
space of characteristics. The aim of the paper is to present the spatial variation
in the level of development in the light of selected factors.

1. Introduction

Intensive economic and urban processes which take place in the Polish
urbanized space from more than 20 years have a significant impact on the basic
spheres of human activity: environment, social system and economy. Under the
influence of these processes occur changes in the structure of territorial units,
their functional development and demographic processes. Development of
individual units is dependent on many factors. There are the factors associated
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with the location, demographic potential and ecoeemin the area of one
voivodship — there are powiats with a various ptiédénof economic
development.

As a subject of research powiats and cities witwigbstatus in the area
of the Dolndlgskie Voivodship are selected. Taxonomic methods wezsl for
the classification and grouping of powiats as spatibjects tested in the
multidimensional space of characteristics. The aifirthe paper is to present the
impact of selected factors on the spatial variatiorthe level of economic
development.

2. The characteristics of the area under research

As a subject of research the area of Délyskie Voivodship is selected.
Taxonomic methods was used for the classificatimh grouping of powiats as
spatial objects tested in the multidimensional spafacharacteristics.

Figurel. Location of doinglaskie voivodship

Source: author’'s own.

According to nomenclature of NUTS-4 Dokhgskie Voivodship were the
26 powiats and 3 cities with powiat status: Jelébima, Legnica and Wroctaw
(as of 31 Dec. 2010). Dolélaskie Voivodship is situated in the southwestern
part of Poland and is bordered by three Voividshipguskie, Wielkopolskie
and Opolskie, and with the Czech Republic and Geymas of 31 DEC. 2010
area of the Voivodship is 19947 kni6,4% of the territory of the country;
7 place among provinces). The population of thevddship is 2877,8 persons,
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representing 7.5% of the population of Polandehmis of number of population
dolncilagskie is located at the 5 spot in the country. I1®0n Dolndlaskie
Voivodship, in contrast to previous periods, theees a slight positive growth of
population. This is largely an effect of migratanpvements. The State belongs
to the most urban area in Poland. Lower Silesiaivaddeship is the nature of
the industrial-agricultural and well developed emoiy.

The level of economic development in the area oifvadship is
determined in various ways. Influential is the fiosi of the unit in the system
of communications involving closer and further rigrhood (the availability
of communication), which is linked directly to thaality of the infrastructure to
develop the necessary contacts, population and sagesture, investment
attractiveness of individual units, the structuré employment and the
characteristics of the labor market.

To examine the status of and prospects for econdmielopment in the
County, you need to select the set of featuresdhatacterize the best studied
phenomenon. Area of Dolélaskie Voivodship is highly diverse, both in terms
of the size of individual units (provinces), thiinctional development, position
in the hierarchy of administrative, rehabilitatiohthe environment and many
others. Carried out numerous studies and analysiportunities for economic
development and its determinants in the area om@hjskie Voivodship
evaluate three basic types of areas. They aredityicts — Wroctaw, Legnica
and Jelenia Goéra, which have the strongest poditimimg layout, with the most
distinguished capital region - the city of Wroctaw.

The second type of areas represent municipalities tmake up the
counties within the immediate vicinity of the lidteities, which benefit from the
position in a broad-ranging contacts and areasddcaway from main roads,
which to a large extent hinders their developmé@&ttdzynska, lwaszko 2012,
pp. 33 — 36, Litwhska 2007, Mlek, Zipser 2007).

The characteristics selected for testing the difieasion level of
economic development of powiats focus on topicseanng the demographic
characteristics, infrastructure, income and exgergliand the labor market.
These thematic areas are described using the ¢hastics, which figures in the
form of indicators, which enables the comparisorteafitorial units of different
sizes. Values of the indicators relate to the 2€410.
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Figure 2. Poviats in dolnglaskie voivodship
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Source: author’'s own.

Ratio of population density is one of the charasties of the most
commonly used in research. Lower Silesian Voivadshi 2010, it was an
average of 144 persons per%kmwhich is in fourth place in the country (average
for Poland is 122 persons per kriThe coefficient of feminization (number of
women per 100 men) amounted to 109, which givédrd place in the country.
Natural growth for the Lower Silesian Voivodship svism 2010, negative and
amounted to minus 172 people. According to dat26f9 the estimated value
of the gross domestic product remained in the lo@igsian Voivodeship at
110448 million, representing an 8.2% of GDP in dmuntry. This was the
second, after the Masovian Voivodeship, largesuezadmong the provinces.
Expenditure on investments and investment purchaseghe most important
group of expenditure. They increase the potentighe region and foster the
creation of advantageous conditions for developm@iatistical Office in
Wroctaw 2012, report).

3. Course of analyze

Numeric Taxonomy provides the methods of groupind elassification
of data in spatial studies. Taxonomic methods enédblorder a collection of
objects, the division into disjoint subsets, such aa group, the classes or
concentrates containing elements similar, from gbat of view of selected
characteristics and simultaneously different elemeof other subsets. As
a result we get subsets of elements like insidegtbap and different from the
other groups (Hellwig 1994, Mynarski 1992, pp. 1146, Suchecki 2010, pp.
56-57). In comparative and classification studles important is possibility to



Analysis of Spatial Diversification... 9

compare the objects described by many variables.thi® purpose, the most
widely used taxonomic methods, which enable thelyaisa of objects in
multidimensional space. In the taxonomic analygisigive step is the selection
of diagnostic variables.

The potential set of diagnostic features chosethascharacteristics of
level of economical development of dodtgskie powiats, included the
following variables:

1. population density,

. index of feminization (woman per 100 men),

. hatural increase per 1000 population,

. hon-working age population per 100 persons of wuaylkige,
. quantity of roads (in km) per 100 krof area,

.revenue own per capita,

. expenditure of investment per capita,

8. entities of the National Economy register per 1p6pulation,
9. population employed in agriculture,

10. population employed in industry, } (e @f total employed)
11. population employed in services.

The vast majority of selected potential diagnostiariables are

a stimulant. Only variable showing the number oEpas in the not working age
per 100 persons in working age is destimulant (it characteristic negative
values were taken). In order to reduce the numbeliagnostic variables was
verified, while the large variability, and the cdiwh of weak correlate between
variables. Assuming the value of the correlatioafficient equal to 0.65 as the
threshold value, the final set of diagnostic chimastics contained the
following variables:

1. population density,

2. natural increase per 1000 population,

3. non-working age population per 100 persons of waylkige,

4. expenditure of investment per capita,

5. population employed in agriculture,

6. population employed in industry, } &% of total employed)
7. population employed in services,

8. revenue own per capita.

The values of the coefficients of correlation bedweliagnostic variables,
presents table 1.

~N O OB~ WD
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Table 1. Coefficient of correlation between diagnostic variales

1 2 3 4 5 6 7 8

1 1,000 -0,106 0,083 0,106 -0,46p -0,4%8 0,410 8,51
2 -0,106 1,000 0,478 0,354 0,136 0,450 -0,479 0,206
3 0,083 0,478 1,000 0,325 -0,172 0,198 -0,278 0,206
4 0,106 0,354 -0,325 1,000 -0,176 0,175 -0,304 ®,61
5 -0,465 0,136 -0,172 -0,176 1,000 -0,115 0,144 43D,

6 -0,458 0,450 0,198 0,175 -0,115 1,000 -0,950 0,05
7 0,410 -0,479 -0,278 -0,304 0,144 -0,9%0 1,000 123,

8 0,518 0,206 0,206 0,616 -0,431 0,057 -0,323 1,000

Source: Own calculations on the basis of Statlsidfice in Wroctaw, Wroctaw 2011.

Because of different units of characteristics, @tandardization of
diagnostic variables was made in accordance wihute:

X == (1)

i=1, 2, ..., n—number of individuals.

Table of distances was calculating with accordarideuclidean distance.
On the basis of this table “wroctwski” dendrite weanstructed (Fig. 3). The
focuses of the first row are marked by bold lingjlevthe second-order focuses
by double line.

Dendrite methods belong to the taxonomic hieraethictocedures using
the concept in the theory of graphs, which arettudlsed on the matrix of
distance (D) between classified objects. At thgestaf the construction of the
graph they can be treated as the agglomeratioreguoes. Stage analysis leads
to the procedures of subdivision (Mynarski 1992, @@0-143, Chdzynska
2001, pp. 70 - 80).
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Figure 3. “Wroctawski” dendrit of Dolno $laskie Powiats

Source: own drawing made by Autocad.

The concentrations are arranged by join each objibtthe nearest one.
In this way we arrange separate groups containimgmmam one element. Then
we join each group of objects with the nearest grdine procedure is repeated
until all objects are arranged into one group. Viledd a set of objects into
k parts by removing from the dendrite arrangemeakth 1 longest edge. The
division into k parts above-mentioned has among all possible dingsinto
k parts the smallest total length of the shortestddee arrangements of
particular parts (Steinhaus and others 1952, [df)6-

The number of groups was determined by calculathng successive
guotients of adjacent elements in descending strfitige edges of dendrite;Yd

wi=d/d. (i=1,2, .. n1). )

The set of individuals dissolves in a "natural’'biktelements if w< w ;1.
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In the analysis uses three methods: method of “faweski” dendrite (fig
3), the method of Ward (fig 4) and the method dif findings (fig 5).The most
clearly division of counties was obtained using tlendrite method and the
method of Ward. These methods have allowed thexgeraent of 9 groups of
powiats - objects similar due to the level of eaoiodevelopment (as of 2010).

Figure 4. Classification made by Ward's method. Diance of bindings
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Source: Own elaborate in program Statistica.

As a result of the application of the method of Wand the method of
full bindings were obtained almost identical resultiffering only in the
classification of jaworski powiat. The method of rbetawski” dendrite also
shows a large coincidence with the results of bo#ntioned methods. Slight
differences take place in some counties the "aedragterms of the level of
economic development. The districts ' strengthsity, districts and counties
"weak" show conformity of classification in all #& methods. All of used
methods gave a breakdown of the investigated abf@cthe 9 groups. Since the
Wg<..<w<..<Ww<..<Wgbreak into 9 groups is justified from the point of
view of the natural breakdown.
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Figure 5. Method of full bindings. Distance of binéhgs

Bolealawiec ]
Sl
L
redz
G*Oggws — a
+aws
OWIC
ICa 1

r C1al
aworsg -

R% %

Jelenlao &erha .

0 1 2 3 4 5 6 7 8 9
Source: Own elaborate in program Statistica.

On the basis of the analysis of the Ward’'s chart gan say that the
greatest similarity due to the tested charactesstan be observed in counties:
Iwowecki, zbkowicki and kamiennogoérski, dziemiowski. Finally, taking into
account the received breakdown of the class thakbras in table 2 of tested
objects was accepted (the marks by the name meamsuimber in dendrite).

Table 2. Finally concentrations of powiats

Number of concentratior|1 Powiats and cities with jadwtatus

Wroctaw

Legnica

Jelenia Géra

3 polkowicki

wroctawski

4 lubinski

gtogowski
ofawski

olesnicki

sredzki

swidnicki

zgorzelecki
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bolestawiecki

legnicki

strzeliaski

trzebnicki

ztotoryjski

zabkowicki

Iwowecki

jeleniogorski

lubanski

wotowski

ktodzki

watbrzyski

kamiennogorski

gorowski

dzierzoniowski

milicki

jaworski

Source: Own elaboration on the base of mentionedeamethods.

Figure 6. Spatial location of groups of poviats

Source: Own drawing made in Arcview.
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4. Conclusions

The units (counties) the most distinguish in theediéng set — irrespective
of the method used for grouping create identicalupgs. Make them the city
districts where the level of economic developmentdlatively high and the
counties of well-educated functions (powiats - higli, gtogowski, polkowicki,
wroctawski), and worse developed counties, as pogd@mowski milicki and
jaworski. Other units (with an average level of elepment) constitute
a collection of diverse objects, as can be seeomme differences in assignment
to groups using different methods. A lower leveleabnomic development in
counties confirmed the result obtained in many ys®&sd show that counties less
communicated, are develop slowly. Though accouleicterd characteristics of
economic development, such as expenditure on imesdgtand employment in
industry, polkowicki powiat creates in this casstidict quality.

The biggest differentiation among the adopted daharsstics diagnostic
show features: population density and investmemeediture. Broken down
according to group terms adopted characteristiecs gan see the dependency
from the position in the communications system #mel neighborhood. The
resulting classification of powiats is the reflectiof the regional diversity of
Dolnaoslgskie Voivodship.
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Streszczenie

ANALIZA PRZESTRZENNEGO ZRO ZNICOWANIA POZIOMU ROZWOJU
GOSPODARCZEGO POWIATOW DOLNO SLASKICH

Intensywne procesy gospodarcze oraz urbanizacykiére maj miejsce
w polskiej przestrzeni zagospodarowanej od prze2ztat, wywierag znaczcy wptyw
na podstawowe sfery dziatalfud cziowieka, tj.srodowisko, system spoteczny oraz
gospodark. Pod wptywem tych proceséw zachpdzniany w strukturze jednostek
terytorialnych, ich rozwoju funkcjonalnym oraz deraficznym. Rozwoj
poszczegoblnych jednostek uwarunkowany jest wiektapanikami. Ména tu wyréni¢
czynniki zwjzane z lokalizagj potencjalem Iludn@iowym i ekonomicznym.
W obszarze, jakim jest wojewddztwo wysiy gminy o zrénicowanym potencjale
rozwojowym.

Jako przedmiot bada wybrano powiaty l&ce w obszarze wojewddztwa
dolncslgskiego. Zastosowano taksonomiczne metody klasjyfikacgrupowania
powiatéw, jako obiektéw przestrzennych badanychelowymiarowej przestrzeni cech.
Celem referatu jest przedstawienie przestrzennag@eénizowania poziomu rozwoju
gospodarczego powiatéw dokhgskich wswietle wybranych czynnikéw.



