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The aim of this paper is to determine the degree of social and economic
development of poviatsin the duo-region Pomerania composed of two seaside
voivodships: West Pomeranian and Pomeranian.



The methods used include descriptive statistics and multidimensional
comparative analysis (the measure of aggregation and cluster analysis).

The results of the ranking obtained by applying two different taxonomic
methods were not the same. The varied results of the ranking and evaluation
of poviats prove the need for an in-depth analysis in order to find the objective
causes of this situation.

The presented methods could be applied to plan and monitor regional
strategy with regard to sustainable development.

Sustainable development, region, taxonomic method.

Poland is a country of big regional disparities although GDP per capita
does not differ from other European countries. Regional economic disparities
in Poland are, on one hand, of structural nature (they result from differences in
regional socio-economic structures and big share of agriculture in economy),
and on the other hand, are conditioned by economic collapse of industrial are-
as. To determine the extent of regional variation of Poland’s seaside areas and
for the purpose of this study the Duo-Region Pomerania was distinguished,
comprising two neighboring seaside voivodships: West Pomeranian and Pom-
eranian. Both provinceshave similar natural and cultural environment, territory
and number of self-government units. The Duo-Region comprises 34 poviats
(second-level units of local government and administration) and 7 urban povi-
ats, and spreads over 13% of total Poland’s territory (41 thousand km?), inhab-
ited by over 4 min people, that is 10,4% of Poland’s overall population. The
Duo-Region’s share in the country’s Gross Domestic Product (GDP) is ap-
prox.10%. Capital expenditure and gross fixed assets show comparable val-
ues. Tab. 1 provides general data about the Duo-Region in the context of na-
tional economy.

1. Duo-Region Pomerania in the context of national economy(2011)

GDP(20| Gross Capital ex- GDP Gross National
i economy
Territorial 10) \_/alue of | penditure per value units per 10
. fixed as- capita | added per .
units , . . thousand in-
(in min sets (in min capita habitants
PLN) [ (min PLN) PLN) (PLN) (PLN) (items)
Poland 14165852701 110,7 243 346,2 37096 90 193 1004
Duo-
Region
Pomerania 134 224 266 641,9 22716,4 33504 91 853 1180
Share of
the Duo-

Regionin 9,48 % 9,87 % 9,34 % 90,32 % 101,84 % 117,57 %
national
economy

Source: own compilation based on data from GUS (Polish Central Sta-
tistical Office)



GDP per one inhabitant of the Duo-Region was below the national aver-
age, whereas gross value added was slightly above the average. The number
of business entities was almost 17,5% higher than the national average, which
is evidence of good entrepreneurshipin the region. In order to specifically pin-
point the areas of the Region that develop properly, that is in line with the con-
cept of sustainable development, it would be necessary to conduct a more in-
depth analysis —ideally on the poviat level (NTS4). The objective of this study,
however, is to assess socio-economic development of the poviats of Duo-
Region Pomerania and their classification in terms of direction and level of de-
velopment (kind of sustainability).

RESEARCH MATERIAL AND METHODOLOGY

Research material consisted of statistical data retrieved from GUS,
Polish Central Statistical Office, and reference books. The set of diagnostic
variableswas divided into two sub-sets: Zg — comprising variables which de-
scribe the social situation and Zg — the economic situation. Diagnostic varia-
bles (x;) meet the following criteria: they have weak correlation, high degree of
variance and relatively high information value. To assess social development
the following data were considered: percentage of people in pre-working age,
percentage of people in post-working age, unemployment ratio, population
growth and migration balance per 1000 inhabitants. Economic development
was determined on the basis of: total income per capita, capital expenditure
per capita and total expenses per capita. Next the authors proceeded to de-
termine the socio-economic development of the Duo-Region poviats by apply-
ing the Zero Unitarization Method and k-means cluster analysis. The Zero Uni-
tarization Method [Kukuta 2000] consists in standardization of diagnostic vari-
ables into synthetic aggregate measure(q;) so that each falls within a closed
interval [0;1] and takes into consideration the impact the variables have on the
analyzed phenomenon (equations 1 and 2).
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Synthetic aggregate measure (g;) was calculated separately on each di-
mension (social factors and economic factors) for each research period and for
each analyzed object (poviat) according to the following equations (3 and 4).
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where: s- number of variables, r- number of instances (objects).



The resulting synthetic indicators wereused to group the objects based
on intervalsdetermined by mean averageq and standard deviation S(g).In this

way a classification of poviats, put into groups, according to their social and
economic development was established (Tab.2).

2. Classification criteria and diagnostic significance of groups

| Groups | Interval | Diagnostic significance
1 a =T +S(q) Most developed poviats
2 Averagely developed poviats

o €(q,q+5(q))

g €(T-S(a), )
4 q <g-S(q) Least developed poviats

3 Poorly developed poviats

Source: own compilation

The k-means cluster analysis takes into account means for every cluster
on every dimension so as to evaluate how much the clusters differ from one
another. In result of the k-means analysis, k clusters of greatest possible dis-
tinction areproduced. The procedure commences with k random clusters and
next objects are moved between those clusters so as to minimize variability
within a cluster and maximize variability between clusters. In this study previ-
ously standardized diagnostic variables, with classification into 4 categories
anddistance-based classification with a fixed interval were applied. The classi-
fication of poviatsproduced with cluster analysis was performed separately for
every category of variables (social and economic) and for each research peri-
od (2005 and 2011). The resultant categories were tagged analogically as the
classification produced with the use of synthetic aggregate measures.

The next step was to classify the poviats according to the level of socio-
economic sustainability based on mean values of synthetic variables (Sp and
Ek). Poviats included in groups 1 and 2 meet the sustainability criterion,
whereas others were assessed as unsustainable. (Tab. 3)

3. Classification criteria of poviatswith regard
to the type of sustainable development
Classification criterion

Group | Type of sustainability

social | economic

| S(_)Clally and_ economically sus- qi = Sp 4 = Ek
tainable poviats

Il Socially sustainable poviats qi = Sp qj < Ek
Economicall inabl vi- . .

" conomically sustainable po qi < Sp aj > Ek
ats

I\ Socially and economically un- qi < Sp aj < Ek

sustainable poviats
Source: own compilation




OVERVIEW OF RESEARCH FINDINGS

First the findings revealed by the classification of poviats by aggregate
measure will be presented herein, to be followed by resultsof the k-means
clustering analysis. The inclusion of individual objects in particular social de-
velopment categories was performed on the basis of calculated aggregate
measures. The classification of poviats according to aggregate measure for
years 2005 and 2011 is presented in the charts below (Tab. 4 and 5).

4. Classification of poviats according to the synthetic social
indicator for 2005

Groups Intervals Numk_)er Poviats
of poviats
1 <0,53002; «) 6 gdar’]sk!, m.Sz.czclacin, m.Gdynia, m.Sopot,
m.Gdansk, policki
kartuski, kotobrzeski, m.Swinoujscie,
2 <0,456722;0,53092) 9 m.Slupsk, m.Koszalin, pucki, goleniowski,
tczewski, kwidzynski
koscierski, malborski, chojnicki, leborski,
koszalinski, mysliborski, gryfinski,
3 <0,382524:0,456722) 23 kamienski, szczeciniecki, starogardzki,

cztuchowski, nowodworski, biatogardzki,
pyrzycki, stupski, gryficki, bytowski,
sztumski, wejherowski,

4 (-=0;0,382524) 3 drawski, choszczenski, fobeski, Swidwinski

Source: own compilation

5. Classification of poviats according to the synthetic
social indicator for 2011

Upper | Number of

limit poviats

Groups| Lower limit Poviats

kartuski, koScierski, wejherowski,
1 0,646473 9 pucki, kwidzynski, tczewski, chojnicki,
bytowski, starogardzki
gryfinski, stupski, watecki,
2 0,571297 0,646473 10 cztuchowski, sztumski, goleniowski,
policki, mysliborski, leborski, gdanski
m.Gdynia, kotobrzeski, stargardzki, m.
Stupsk, m. Gdansk, gryficki,
stawienski, malborski, koszalinski, m.
Koszalin, drawski, nowodworski,
choszczenski, biatogardzki,
$widwinski, m. Swinoujscie
pyrzycki, szczecinecki, kamienski,
tobeski, m.Szczecin, m.Sopot

3 0,49612  0,571297 16

4 0,49612 6

Source: own compilation

Based on the classification results it was concluded that in 2005approx.
50% of poviatsscored below the regional average in terms of social develop-
ment. As few as 15 poviatsreached the level of social development which is



considered sustainable. In 2011 a regrouping of poviats took placein result of
an increase in the number of poviatsshowingthe highest and average devel-
opment (18). Unfortunately, the rising trend was also seen in the least devel-
oped poviats, the number of which increased from three (in 2005) to six (in
2011). In eight poviats social development deteriorated and in result, the povi-
ats were degraded into categories no 3 and 4. These were all poviat cities: the
city of Szczecin, Gdynia, Gdansk, Swinoujécie, Stupsk, Koszalin and
Kotobrzeg.However, 10 poviats were upgraded to the category of poviats
showing sustainable social development, i.e.: koscierski, chojnicki, leborski,
mysliborski, gryfinski, starogardzki, cziuchowski, stupski, bytowski and-
sztumski.

Results obtained for economic factors in 2005 with regard to the quantity
of poviats in given categories were similar to the results of the social develop-
ment classification. Chart 6 provides the results of classification of poviats ac-
cording to synthetic economic measurein given years.

6. Classification of poviats according to the synthetic economic indicator

- ... | Number ,

Groups | Lower limit | Upper limit of poviats Poviats

2005
m.Sopot, m.Swinoujscie, m.Gdynia,

1 0,429433 6 m.Koszalin, cztuchowski, m.Stupsk
nowodworski, m.Gdansk, koszalinski,

2 0,37767 0,429433 7 bytowski, tobeski, szczeciniecki,
kwidzynski
biatogardzki, stawienski, goleniowski, fobeski,
gryfinski, mysliborski, pyrzycki, Swidwinski,
kartuski, stargardzki, biatogardzki, watecki,
pucki, gdanski, wejherowski, bytowski,

3 0325906 037767 28 gdanski,  chojnicki, czluchowski, leborski,
stupski, koscierski, malborski, starogardzki,
tczewski, sztumski, m. Szczecin, kotobrzeski,
policki

4 0,325906 O

2011

1 0,407257 0

5 035098 0407257 8 nowodworski, kofobrzeski, policki, kamienski,

koszalinski, drawski, gryficki, choszczenski,
stawienski, goleniowski, szczecinecki, tobeski,
gryfinski, mysliborski, pyrzycki, Swidwinski,
kartuski, stargardzki, biatogardzki, watecki,
pucki, gdanski, wejherowski, bytowski,
3 0,294702 0,35098 32 chojnicki, czluchowski, leborski, stupski,
m.Stupsk, koscierski, kwidzynski, malborski,
starogardzki, tczewski, sztumski, m.Gdansk,
m.Sopot, m.Swinoujscie, m. Szczecin,
m.Gdynia
4 0,294702 1 m.Koszalin




Source: own compilation

None of the poviats fell within the lowest category and as many as 28 were
assigned to group 3 standing for poor economic development, that is below the re-
gion’s average. Merely 13 poviats fell in the categories of average and high eco-
nomic development. Moreover, in 2011 the economic situation in the region deteri-
orated. None of the poviats could be classified in the highest economic develop-
ment category and as many as 33 poviatswere classified in the category below the
average. Only 2 poviats, that is nowodworski and koszalihski, remained in the
same category of average economic development.

Finally, in accordance with the criterion of equalization of development,
poviats were assigned to respective groups depending on the type and level of
sustainability of socio-economic development (Tab. 7).

7. Classification of poviats in the Duo-Region Pomerania
by type of development obtained through aggregate method

Type of sustaina- Poviats

Groups

bility 2005 \ 2011
. m.Swinoujscie,
Socially and eco- ) .
. . m.Gdynia, m.Koszalin, .
nomically sustain- policki

able poviats m.Stupsk, m.Gdansk,
kwidzynski
Kartuski, koscierski, pucki,
kwidzynski, chojnicki,
bytowski, starogardzki,

Socially sustaina- gryfinski, stupski, watecki,

gdanski, m.Szczecin,

ble poviats polick cztuchowski, sztumski,
goleniowski, mysliborski,
gdanski
kosza_lmskl,_ nowodworski, kotobrzeski,
. szczeciniecki, P e
Economically sus- ) kamienski, koszalinski,
11 . : cztuchowski, : o
tainable poviats . drawski, gryficki,
nowodworski, P . .
. : choszczenski, wejherowski
wejherowski

koscierski, chojnicki, The cities of Koszalin,

Socially and eco-
\V nomically unsus-
tainable poviats

mysliborski, gryfinski,
starogardzki,
cztuchowski,
biatogardzki, pyrzycki,
stupski, bytowski,
sztumski, swidwinski

Szczecin, Sopot,
poviatstobeski,
szczeciniecki, pyrzycki,
starogardzki, city of.Stupsk,
city of Gdansk, stawienski,
malborski, biatogardzki, the

city of Swinoujscie

Source: own compilation

Comparative analysis of the obtained results showed that none of the
poviatsmanaged to remain in the top category of socially and economically
sustainable poviats. In 2005 out of six poviats only polickipoviat met the criteria
of group 1. In 2011 the number of socially sustainable poviats rose from three
to fifteen, but only one poviat — gdanski — could be found in this category in



both periods. From five poviats which were grouped as economically sustaina-
ble in 2005, three remained in the category and five more joined it in 2011.
The socially and economically unsustainable category increased by one poviat
as compared to 2005, and two poviats: biatogardzki and pyrzyckiremained in
this category in both years.

At the second stage of research, to compare the results of poviats’ clas-
sification, a multidimensional data analysis using k-means clustering method
was performed. Clusters were formed separately for social factors (Tab. 10)
and economic factors (Tab. 8) in particular years using the same as before
standardized diagnostic data.

8. Classsification of poviats according to social factors
with the use of k-means method
2005

Cluster | Number | Poviats

Chojnicki, goleniowski, kotobrzeski, koscierski, kwidzynski,
leborski, pucki, starogardzki, tczewski

Biatogardzki, bytowski, choszczenski, cztuchowski, drawski,
gryficki, gryfinski, kamienski, koszalinski, tobeski, malborski,
mysliborski, nowodworski, pyrzycki, stawienski, stupski,
stargardzki, szczecinecki, sztumski, Swidwinski, watecki
Groupno3 4 gdanski, kartuski, policki, wejherowski

m.Gdansk, m.Gdynia, m.Koszalin, m.Stupsk, m.Sopot,
m.Szczecin, m.Swinoujscie

| 2011 |
Chojnicki, goleniowski, koscierski, leborski, mysliborski,
policki, pucki, stupski, stargardzki, starogardzki

Goupno2 5 m.Gdansk, m.Stupsk, m.Sopot, m.Swinoujécie, malborski
Biatogardzki, bytowski, choszczenski, cztuchowski, drawski,
gryficki, gryfinski, kamienski, koszalinski, tobeski,
nowodworski, pyrzycki, stawienski, szczecinecki, sztumski,
sSwidwinski

gdanski, kartuski, kotobrzeski, kwidzynski, m.Gdansk,
m.Koszalin, m.Szczecin, tczewski, watecki, wejherowski
Source: own compilation

Groupnol 9

Groupno2 21

Groupno4 7

Groupnol 10

Groupno3 16

Groupno4 10

Three poviats (kotobrzeski, tczewski and kwidzynski) from Group no 1
dropped to the lowest group and almost all poviats classified in Group no 2
(except for poviatmalborski) were transferred to lower groups. However, three
city poviats: Gdansk, Stupsk, Sopot and Swinouj$cie moved up to Group No 2.
Other urban poviats did not improve their position. A general deterioration of
results was observed, with the number of poviatsin the two top categories
dropping by half, which may hint at implementation of inadequate social policy
in most of the poviats.

Classification of objects based on standardized variables describing the
economic situation of poviats showed less variance with regard to the size of
particular groups. Tab. 9 presents list of clusters for these factors.



9. Classification of poviats according to economic factors
with the use of k-means method
2005
Cluster | Number | Poviats
M. Gdansk, m. Gdynia, m. Koszalin, m. Stupsk, m. Sopot,
m. Szczecin, m. Swinouj$cie
Group no Biatogardzki, bytowski, cztuchowski, koszalihski,

2 kwidzynski, tobeski, nowodworski, szczecinecki
Chojnicki, choszczenski, drawski, goleniowski, gryficki,
gryfinski, kamienski, kotobrzeski, koscierski, leborski,
malborski, mysliborski, policki, pyrzycki, stargardzki,
starogardzki, sztumski, swidwinski, tczewski

Group nol 7

Group no3 19

Group no " Gdanski, kartuski, pucki, stawienski, stupski, watecki,
4 wejherowski
| 2011 |
Group no - M. Gdansk, m. Gdynia, m. Koszalin, m. Stupsk, m. Sopot,
1 m. Szczecin, m. Swinoujscie
Group no Biatogardzki, bytowski, choszczenski, cztuchowski, drawski,
5 15 gryficki, kotobrzeski, koszalinski, malborski, nowodworski,
policki, starogardzki, szczecinecki, swidwinski, tczewski
Chojnicki, gdanski, goleniowski, gryfinski, kamienski,
Group no 18 kartuski, koscierski, kwidzynski, leborski, tobeski,

3 mysliborski, pucki, pyrzycki, stawienski, stupski, stargardzki,
watecki, wejherowski
Group no
4

Source: own compilation

1 sztumski

Detailed analysis of economic factors clustering revealed that none of
the poviat cities changed their classification (Group no 1) which is proof of ad-
equate economic policy being carried out by local government. Significant
change was observed in Group no 2 since as many as nine poviats improved
their economic results, whereas two poviats dropped to a lower category. In
2011 all poviats formerly classified in Group no 4 were upgraded to a higher
category and only one (poviatszumski from the West Pomeranian voivodship)
remained in the lowest category. Since the number of poviats included in
Group no 2 doubled, it can be assumed that region’s self-government had em-
barked on more adequate economic policy which produced measurable eco-
nomic effects.

At the final stage, classification of poviats according to the type and level
of development was performed based on the number of clusters obtained
(Tab. 10). Classification in the two top categories was considered desirable,
whereas the remaining two categories signified poorer development. This
cross-referencing of reclassified poviats for given years served as a basis to
draw conclusions about directions for further development for given objects
(poviats).



10. Classification of poviats of the Duo-Region Pomerania according to
the type and level of development based on k-means clustering analysis

Grou Type of sus- Poviats
P tainability 2005 | 2011
Socially and Biatogardzki, bytowski, m.Gdynia, m.Stupsk,
economically cztuchowski, koszalinski, m.Sopot, m.Swinoujscie,
sustainable kwidzynski, fobeski, malborski, policki,
poviats nowodworski, szczecinecki starogardzki
Chojnicki, choszczenski,
drawski, goleniowski, gryficki,
gryfinski, kamienski,
Sociallv sus- kotobrzeski, koscierski, Chojnicki, goleniowski,
: y sus leborski, malborski, koscierski, leborski,
Il tainablepovi- - . : , " . )
mysliborski, pucki, pyrzycki, mysliborski, pucki,
ats . . : .
stawienski, stupski, stupski, stargardzki
stargardzki, starogardzki,
sztumski, swidwinski,
tczewski, watecki
Biatogardzki, bytowski,
choszczenski,
, . cztuchowski, drawski,
Economically m.Gdans_k, m.Gdynia, gryficki, kotobrzeski,
. m.Koszalin, m.Stupsk, D ,
1] sustainable : koszalinski, m.Gdansk,
X m.Sopot, m.Szczecin, . .
poviats AT m.Koszalin, m.Szczecin,
m.Swinoujscie ;
nowodworski,
szczecinecki, Swidwinski,
tczewski
Gdanski, gryfinski,
Socially and kamienski, kartuski,
IV economically Gdanski, kartuski, policki, kwidzynski, tobeski,
unsustainable wejherowski pyrzycki, stawienski,
poviats sztumski, watecki,
wejherowski

Source: own compilation

None of the poviats was classified as socially and economically sustain-
able in both research periods. The poviat that definitely stood out was poviat-
policki, which moved from the unsustainable to sustainable category thus be-
ing the topmost example of successful and effective socio-economic policy in
place. Three cities with poviat rights, that isGdansk, Koszalin and Szczecin,
were classified each time as economically sustainable. Other cities (Gdansk,
Stupsk, Sopot and Swinoujécie) were upgraded from the economically sus-
tainable to the socially and economically sustainable category. Two poviats
(kwidzynski and tobeski) initially classified as sustainable were reclassified as
unsustainable, and six poviats from the top sustainable category were,in the
successive year, degraded to the socially sustainable category. Three poviats
(gdanski, kartuski and wejherowski) had the worst record as in each analyzed
year they were classified as unsustainable poviats.



Conclusions

1. The results of classifications obtained through aggregate measures
revealed a similar trend in two cases (growth in the unsustainable category
and decline in the socially and economically sustainable category). In case of
sustainable categoriesthe results show significant variance only on one di-
mension (social or economic). According to aggregate measure, the number of
economically sustainable poviatsrose, whilst the number of socially sustaina-
ble poviatsfell down. Nonetheless, the results obtained through k-means clus-
tering analysis showed a reverse trend.

2. Classification of poviatswith the use of clustering method indicates
that urban poviats develop towards social and economic sustainability which
seems to confirm the general feeling.

3. The research conducted indicates that in 2005 the Duo-Region Pom-
erania was distinctlydivided into central and peripheral poviats and that defi-
nitely it was the urban poviats that showed highest growth potential. In 2011
this division did not include poviatpolicki, home to Chemical Plant Police,
which was the only poviat to meet the criteria of sustainable socio-economic
development in each of the periods analyzed.

4. The variance revealed in the classification and poviats’ overall as-
sessment indicates that a more in-depth analysis should be undertaken in or-
der to pinpoint the causes of such disparities within the Duo-Region.
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OnpedeneHa cmeneHb coyuaribHO-3KOHOMUYECKO20 pa3eumusi palio-
Hoe 8 Oyo-peauoHe [lomepaHus, cocmosiueao u3 Ad8yx MpPUMOpPCcKux obna-
cmeu: 3anadHo-lTomopckoe u [TomepaHusi.

Ucnonb3oeaHbl Memodbl “orniucamernibHass cmamucmuka” u “MHo2oMep-
HbIU cpasHUMersbHbIU aHanu3” (Mepa agpeaayuu U KnacmepHbIU aHasu3).

[Mony4YeHbl pa3nuyHbie pe3yribmambl PaHXupoeaHUs, OCyUWeCmME/1eHHO-
20 riymem rnpumMeHeHusi 08yx pasfiudHbIX MakCOHOMUYECKUX MemoAdos.

Ycmoldyueoe pazsumue, pe2uoH, MakCOHOMUYecKull Memood.

BusHa4yeHO cmyrniHb couialibHO-€KOHOMIYHO20 pO38UMKY palioHige 8 dyo-
pecioHi [lomepaHis, skul cknadaembscsi 3 080X NPUMOpPCcbKUX obrnacmeu: 3axi-
OHoriomopcbke ma lNomepaHisi.

BukopucmaHo memoOu “oriucoga cmamucmuka” ma “bazamosumipHuli
rnopigHANbHUU aHani3” (Mipa agpezauii ma KnacmepHUU aHarsli3).

OmpumaHo pisHi pe3ynbmamu paHxyeaHHs, sike 6yro 30iUCHEeHO WS-
XOM 3acmocyeaHHs1 080X Pi3HUX MaKCOHOMIYHUX Memodis.



lNpedcmaesrneHi memodu mMoxymb 6ymu 3acmocoeaHi Orisi rraHy8aHHs
ma MOHIMopUHay pez2ioHaribHOI cmpameeii 8 yMmogax cmarsio2o po38UMKY.
Cmanui po3eumok, pe2ioH, makCOHOMI4YHUlU Memoad0.



