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1. INTRODUCTION

Rural areas in Poland are highly diverse in econpsuocial and structural
terms, understood as the intensity and method \#ldpment and use of space,
both at the regional level and in relation to urbanters, their rural facilities and
the periphery (Heffner, Rosner 2005, pp. 187-280nultitude of factors, sig-
nificantly affecting the rate and direction of clgas occurring in rural areas,
result in significant differences in socio-econom@velopment, potential devel-
opment, as well as different susceptibility to dpemin the local scale (Heffner
2007, p. 11).

The state of rural development is essential to¢jvtonditions and to the
possibility of economic use, and consequently hio direction and pace of de-
velopment. Generally, however, in the sense ofespacPoland, there predomi-
nate areas with lower level of socio-economic dewelent, worse development
opportunities and more difficult conditions for @omic growth, which require
raising the level and quality of life (Heffner, Ras 2005, pp. 187-200).

This is due to following different paths of hisial development on a local,
regional and national scale, evolutionary or retiohary changes of spatial ar-
rangements and socio-economic impacts. Generallyeter, rural residents are
increasingly aware of the need for changes, impgyuality of life and new
opportunities, initiating and activating local emriment. (Heffner 2011,
pp. 56-57). Analyzing the spatial differentiatiof the dynamics of socio-
economic development of Poland, faster growth thahe east is in the western
part of the country can be seen.. The vast majofityunicipalities with low or
below the average rate of development are the ripatitbes located in the east-
ern part, within the former Russian partition (ResR010, p. 22).
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The study of the convergence of socio-economic ldpweent of rural areas
in Poland conducted by A. Rosner indicates thafyimg trends in the territorial
dimension are lost with those working towards farttifferentiation of the level
of municipalities’ development. The correlation weén the scale at the
achieved level of development and the dynamicdhahge amounted t&-0.608
(Rosner 2010, p. 23).

Disparities between better developed and backwesdsaare increasing,
so we are dealing with a situation in which the actpof special cohesion policy,
at best, delays spatial differences. This is prigbhbcause coherence programs
are poorly targeted, while a great deal of the $uigl allocated according
to a key between the regions, their targeting witteégions requires detailed
analysis and possible corrections (Rosner 20125).

Currently, rural spatial differentiation can beidiad into at least three spe-
cific types: sub-urban areas, intermediate areafplperal areas.

For economic development, it is considered thaBatish conditions, these
features include: the intensity of the historicadqess transforming minor towns
into rural areas, local economic structure, therattaristics of the agricultural
sector, the characteristics of non-agriculturat@edhe degree of sustainability
of the local labor market and the abundance anmdstriictural equipment of the
area. In the case of agriculture, the existendargé-area farms was a beneficial
situation, they were connected with markets andampeople who had good
preparation to be farm managers; agronomic featwesg not taken into ac-
count. Social component was analyzed on the basisee characteristics: local
demographic structure, issues related to educandrsocial activity.

Each of these types occurs both in the east (leselaped in socio-
economic terms) and the west (more developed) dirtee country, though
in different proportions. In the province of Luhliim this study, just one munici-
pality of the first type was distinguished and tfeeninant category were munic-
ipalities representing peripheral areas. Thereab@ visible problematic areas —
clusters of municipalities with low and lower thaverage level of the dynamics
of development.

The purpose of this paper is to present the restitse analysis of rural de-
velopment processes in the Lublin region for theuoence of convergence
or divergence of development based on similarityasoees formulated
by I. Kudrycka. The article verified the hypothealsout the advancement of the
differentiation process of the level of developmantong the municipalities
of the studied region in the reporting period.

The results of analysis will help to identify thieatacteristics of the differ-
ences in developmental processes in the regionadhgrovide an indication
to the local authorities, responsible for the desigd implementation of intrare-
gional policy for the development of rural aredsate to the adaptation of tools
to aid the development of the individual needshefselected groups of areas.
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The similarity in the local coordinate system (funaunicipalities) was
characterized within five areas: human capital,ébenomy, households, infra-
structure and environment. This paper describes iethod proposed
by I. Kudrycka and presents the analysis of esaohaimilarity measures and
their changes in the years 2004-2007. The basisidtagrmining the similarity
measures were BDL GUS data. The similarity measised in the analysis
brought good results of I. Kudrycka while measutiing convergence of region-
al development in Poland.

2. THE USE OF SIMILARITY MEASURES FOR THE ANALYSIS OF THE CONV ER-
GENCE OF DEVELOPMENT — A DESCRIPTION OF THE METHOD

The basis of the theory of spatial development eagence is the hypothe-
sis of a negative relationship between growth et the initial state of devel-
opment — the higher the initial level of developtéehe lower the growth rate,
and vice versa. This is the so-calfedonvergence. In contrast fcconvergence,
there is alsoo convergence examined, thus decreasing in timevénance
of income (usually GDP between the investigatecddb). There are many pa-
pers on the verification of the hypothesis of depatent convergence. Among
others, the work of Le Gallo, Ertur, Baumont 2003.

The measure of similarity used in the study of @gence in this paper
is a transformed form of inaccurate informationttfld. Theil 1961) applied
to compare two structures. I. Kudrycka applied Eimineasures, with good re-
sults, in the explanatory variables’ selection psscin one- and multi- equation
econometric models (Kudrycka 1984), and in the @ssf testing the regions’
convergence in Poland (I. Kudrycka 2009, 2010, 20Ihlthis paper, inaccurate
information, is described by the equation:

I(Y:X)=iylog%, (1)

where: x - frequency structure of the ideal pattern in tmsnicipality - fre-
guency structure of the present variable in thignicipality.

Syl i=12..,17 @)

Inaccurate information valuKY:X) is zero, wheny; = x; for all i, and
i =1, .., 171 that is appropriate fractions of the distributions are equal.
It is not possible to determine the maximum val(}:X), because the value
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of the formulation isy IogL - o if for fixed x we havey; — « . Regulating
X

the measures of inaccurate information accordingeédormula:

1

P(Y: X) T 3)

we get the similarity measuR{Y:X).

In the case of full compliance for structures £ x;) for all and we have
P(Y:X)=1, and when(Y:X) — « , the discrepancies between the structures are
large, and similarity measure P(Y=%)0.

It can be, therefore, concluded that the comparidothe distribution by
municipalities of the selected variablewith the distribution of patterk deter-
mined by the municipalities and determining simfijameasure$(Y:X) allows
us to analyze the distance of this variable froeghttern.

If we, however, define similarity measures in tieddwing units of time
(years), then comparing their values will allowtagiraw conclusions regarding
the presence or absence of convergence.

Approaching the similarity measures to 1, and, tllaining rising simi-
larity measures in successive units of time, tiestifhe increase in the similarity
of the distribution of the test variable to thetpat distribution and indicates the
presence of convergence. Similarity measures dsiagean time indicate the
occurrence of the opposite phenomenon — divergence.

The advantage of the presented method is that ogewvee can be analyzed
in some aspects, and also because of the diffeagiatbles, the simplicity of the
method, the ability to apply it also in the abseot@ong-time series and a clear
interpretation.

The drawback is to determine an ideal pattanpriori of, ideal structure
which is the reference point for the distributiohvalues of variables between
the municipalities. Standards should, thereforeydiatively stable over time,
because the changes of similarity measures in qubsé units of time (years)
are the basis for inference on the presence onabs# convergence of munici-
palities development, and in the case of changdsstribution patterns, compar-
isons could not be made over time.

The easiest way to determine the ideal structuthefdivision is to adopt
the distribution of population in relation to vaas that characterize human
capital, the economy, households and the distobubif the surface as a bench-
mark for the variables describing infrastructurd #re environment.
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3. THE ANALYSIS OF THE ESTIMATED SIMILARITY MEASURES
AND THEIR CHANGES IN TIME

In this paper, similarity measures were estimatedL® variables character-
izing human capital, the economy, households, stfuature and the environ-
ment. The method formula limited the use of vaealthat would accept nega-
tive and zero values. Data on rural communitiethefLublin region (NUTS 5
level) was obtained from BDL GUS. Time range fro@02 to 2010 was as-
sumed in order to analyze the convergence prodesstlae Polish accession to
the European Union. Similarity measures were addoutated for the adopted
areas as well as the overall average similarityafbof the areas. Distribution of
the size of municipalities is referred to depegdom the nature of the variable
to the area or to population. (In Table 1 theyrasgked as A or P).

Table 1. Similarity measures of rural municipa$it{@004-2010)

Human capital 2004 2005 2006 2007 2008 2009 2010
The population of working age/P 0.9997 0.9997 0PPD.9997| 0.9997 0.9997 0.9997
Total ”“mbslroc)’/';[je/g“ered UNem-1 59870| 0.9865 0.9822 09789 0.9787 09794 0.9812
Benefits and assistance in kind and L
_ D
contributions to the pension scheme PO'9746 0.9597 09534 0.9445  0.94%6  0.9950
Total number of employees in the maji q
working places/P .9130| 09177 09184 09194 09178 09192 0.9136
The average value 0.9686 0.96p9 0.9668 0.9629 9.958.9610 | 0.9549
Economy 2004 2005 2006 2007 2008 2009 20110
Total revenue of municipal budget/H 0.9967 0.995899@7 | 0.9968 0.996]1 0.995¢y 0.97p3
Entities of the national economy in q
REGON registry/P 0.9900| 0.9892 0.9894 0.9896 0.9889 0.9880 0.9877
National economy entities of the privat L 4
sector in REGON registry/P 60.9885 0.9874 0.9876 0.9849 0.98r2 0.9861 0.9858
Total own re"e”gte/;o" municipal budg-y 9705 09691 09688 09682 0.9629 0.9669  0.958
Number of service entities in REGON  gace| 09843 09848 09842 09882 0.9817 N
registry/P ) ) ) ) ) )
Investment capital expenditure/P 0.9366 0.9807 42920.9218| 0.9330 0.92613 0.9417
Infrastructure and the environment 2004 2005 2006| @o7 2008 2009 2010
The average value 0.9747 0.97p1 0.9752 0.9747 P.978.9741 | 0.9698
Piped water-distribution network 4
of the active length/A - 0.9291| 0.9313 0.9332 0.93¢61 0.9397 0.9424
Forest land in the municipality/A 0.9131 0.9134 139 | 0.9143] 0.9149 0.917 0.9180
Spending on municipal economy anfl , 16|  gg37 0.8605 09019 0.9063 0.8866 0.8601
the environment in general/P
The average value 0.9131 0.9213 0.9223 0.9237 95.925.9284 | 0.9307
Household 2004 2005 2006 2007 2008 2000 2010
Dwellings connected to water supply/P  0.9966 0.99@B69967| 0.9967 0.9965 0.996p 0.9964
Dwellings equipped with bathroom/H  0.9953 0.99539983 | 0.9953] 0.9951 0.9949 0.9949
Dwellings equipped with a central | 9934 | 9933 09938 09932 09980 09929 09928
heating system/P
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Table 1 (cont.).

Household 2004 2005 2006 2007 2008 2009 2010

Number of dwellings equipped with | 99451 0 9gad 09948 09943 09941 09939 0.9939
lavatory/P

Housing, the number of dwellings/P 0.99P9 0.99079885| 0.9855 0.9818 0.9789 0.97p9

The average usable floor space/P 0.9671 0.9667 6D.D®.9658| 0.9655 0.9651 0.9646

The average value 0.9899 0.9895 0.9891 0.9885 71.980.9870| 0.9864

The average value in all areas 0.9627| 0.9601] 0.9582 0.9606 0.96D1 0.9591 0.9545

Source: own calculations based on BDL GUS from trery 2004—2010.

The average overall similarity measures include@idahle 1 show the occur-
rence of the process of divergence in the develapwferural districts of Lublin
province — decrease in the similarity measure 8687 in 2004 to 0.9545
in 2010.

Changes in the similarity measure over time arevshio figures no. 1-5,
there are shown the formation of these variablesaich of the four analyzed
areas of municipal development and the averageesabfi similarity measures
for these areas.
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Figure 1. The average values of similarity measfoebuman capital, the economy, households
and the environment between 20042—-2010

Source: self-developed.

Household have the highest level of convergendst wer level of con-
vergence occurred in the economy and human caglialjowest in the area
of infrastructure and the environment. In all o #nalyzed areas, (with the ex-
ception of infrastructure and the environment) raligivergence was noted,
however, when analyzing the state for the year 20iyear 2004 was taken as
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an output state. Analysis of the data containeéigure 1 gives the characteris-
tics of rural development of the Lublin region fretanalyzed period: high like-
ness of rural municipalities in relation to varedldescribing the functioning
of households and the greater diversity and a mpécit process of divergence
in other areas, except for the area of infrastnectnd the environment.

1,02

§ 1 . . . . . . . —e— The population of working age /
prd — ., P
S 0,98 ., w1
£ i
>09% —=—Total number of registered
g 0,94 unemployed / P
£
5 092 Benefits and assistance in kind
5 09 and contributions to the
§ 0,88 pension scheme / P
= 0.86 ‘ . ‘ ‘ ‘ ‘ Total number of employees in

' main working place / P

2004 2005 2006 2007 2008 2009 2010
Years

Figure 2. Similarity measures for human capitaieein 2004-2010

Source: self-developed.

Among the variables describing human capital, érgdst convergence oc-
curs in the case of the variables describing traalaility of labor force, and
in particular, the participation rate of workingeagopulation in total population.
The greatest diversity — divergence indicator —uo@d while describing the
municipal budget expenditures on benefits and t@as&ie in kind and contribu-
tions to the pension scheme. This indicator redléice extent of problems aris-
ing from unemployment and poverty of local commigsitand, in narrower
sense, the scale of the needs of local populatitiis area.

In the area of economy, the biggest divergence aroscthe indicators de-
scribing the revenue of municipalities’ budgetseTstable level of similarity
measures concerns indicators describing the sitrat surveyed municipali-
ties with businesses. The indicator of investmespieaditure of municipalities’
budgets developed unevenly. It should be noted thahe EU, financial per-
spectives for 2004—2006 included divergence.
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Figure 3. Similarity measures for the economy betw2004—-2010

Source: self-developed.
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Figure 4. Similarity measures for households betw2#04-2010

Source: self-developed.

In the area of households, similar and relativaghh(similarity measure
above 0.99) level of convergence is characterizétl wouseholds equipped
with basic utilities (connection to water supplattiroom, lavatory, and central
heating system). Whereas divergence is observéiteiravailability of housing
stock.
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Figure 5. Similarity measures for infrastructurel dme environment between 2004—2010

Source: self-development.

In the area of infrastructure and the environméntlar level of similarity
measures and small convergence is characterize@rnbles describing water
supply and municipal forests. The level of expeamditon public utilities and
environmental protection developed unevenly, andr&007, showed a clear
divergence.

4. CONCLUSION

The average overall similarity measures include@iahle 1 show the occur-
rence of the process of divergence in the developrokrural districts of the
Lublin region — decrease in the similarity measwfe 0.962691 in 2004
to 0.954486 in 2010.

Households have the highest level of convergenbd, lawer level of con-
vergence occurred in the economy and human cagliialjowest in the area
of infrastructure and the environment. In all oé thnalyzed areas (with the ex-
ception of infrastructure and the environment) raligivergence was noted,
however, , when analyzing the state for the yedi02the year 2004 was taken
as an output state.

A detailed analysis of the similarity measure bgaarshows the greatest di-
versity of communities in the areas of:

— infrastructure and the environment — for the mypatiies’ budgets ex-
penditure on utilities and the environment,

- the economy — property expenditure of municipalitiudgets,

- human capital — the number of employees,

- households — usable floor space.
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The study’s’ results for the rural districts of theblin region — the ob-
served process of divergence — are consistentthéthesults of studies on socio-
economic development of rural areas in Poland, actedl by A. Rosner on the
increasing discrepancies between the better dexelapd backward areas.

Rosner’s study shows that the consequences ofakpatherence policy,
at most, delay the growth of spatial differencemé are not able to reduce them
or even maintain the existing level — unequal diatron of resources between
developed and backward areas favors the procedwerigence and, therefore,
there is a need for an active state aid to the naleseloped communities in col-
lecting their own funding and more efficient taiggtof allocation of EU funds
within the regions.
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EVALUATION OF RURAL DEVELOPMENT PROCESSES IN LUBLIN
REGION USING SIMILARITY MEASURES

The purpose of this paper is to present the resfiltse analysis of rural development pro-
cesses in the Lublin region for the occurrenceonivergence or divergence of development based
on similarity measures formulated by |. Kudrycka.

The results of analysis will help to identify thieatacteristics of the differences in develop-
mental processes in the region and will providenalication to the local authorities, responsible
for the design and implementation of intraregigmalicy for the development of rural areas relat-
ed to the adaptation of tools to aid developmerthefindividual needs of selected groups of areas.
The similarity in the local coordinate system (furaunicipalities) was characterized within five
areas: human capital, the economy, householdssinficture and environment. This paper de-
scribes the method proposed by I. Kudrycka andeptesthe analysis of estimated similarity
measures and their changes over time. The basidet@rmining the similarity measures were
BDL GUS data.

OCENA PROCESOW ROZWOJU OBSZAROW WIEJSKICH REGIONU
LUBELSKIEGO Z WYKORZYSTANIEM MIAR PODOBIE NSTWA

Celem referatu jest przedstawienie wynikéw analimycpsow rozwoju obszaréw wiejskich
wojewodztwa lubelskiego podatem wystpowania konwergencji lub dywergencji rozwoju
na podstawie miary podoliigtwa sformutowanej przez I. Kudrygk

Wyniki analizy umdliwi a okreslenie charakterystyki edic w przebiegu proceséw rozwo-
jowych na obszarze regionu oraz starotxda wskazanie dla wlkadz samadowych odpowie-
dzialnych za projektowanie i realizacpolityki intraregionalnej w zakresie rozwoju obsra
wiejskich odnénie dostosowania nagdzi wspomagania rozwoju do indywidualnych potrzeb
wybranych grup obszaréw. Podofsénvo w uktadzie lokalnym (gminy wiejskie) scharalgte
zowano w pgciu obszarach: kapitat ludzki, gospodarka, gospeidar domowe, infrastruktura
i srodowisko. W pracy opisano metpdaproponowaqprzez |. Kudryck oraz dokonano analizy
oszacowanych miar podoligwa i ich zmian w czasie. Podstaekreilenia miar podobigstwa
byly dane BDL GUS.



