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Measuring Regional Disparities on
Competitiveness Basis

Miklés Lukovics

Several economic theories and empirical analyse® lieeen put forth about the nature and
principles of regional disparities. Analysts oftapply GDP per capita, as a quasi absolute
indicator to explore regional disparities, albeipatial processes have become more and
more complicated and complex in the globalized eoon Parallel to the catching-up
process of the countries at the national levelrehis another spectacular process at the
regional and local level: regional disparities aveédening because the growth of the most
developed sub-regions is increasing while the fagsured sub-regions are lagging behind.
Consequently, regional analyses must devote inorgadtention to studying sub-regions.

The present paper is aiming to develop a complethadeon analyzing regional
disparities, based on the notion of regional coritjpeness and its closed logical system,
correctly chosen theoretical model (the pyramidalded of regional competitiveness) and
statistical data. To carry out the analysis, | usemeans cluster analysis, and its output.
This is the first time ever that this has beerduse this purpose.
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1. Introduction

Economic, social and territorial cohesion are iasiegly important segments of the
European Union’s regional policy, deriving from tlmstory of the European
integration: The Community shall have as its task [...] to prontbteughout the
Community a harmonious, balanced and sustainableldpment of economic
activities” (EC 1997, Article 2). According to the Treaty ashon, the Union shall
promote economic, sociahnd territorial cohesion, instead of the former
terminology: economic and social cohesion (EC 2007)

At the time of the signing of the Treaty of Rom&%T), there had not been a
declared common regional policy, the treatmentgfanal inequalities started at the
national level in the 1960s (Rechnitzer 1998). frhdti-step enlargement process of
the European Union, and particularly the joiningtleé Mediterranean countries
resulted in deepening spatial inequalities in theopean Economic Area.

This, together with the effect of globalization, ielinincreased the importance
of locations, made the community-level regulatidrntie problem inevitable. The
article 130 of the 1987 Single European Act deecldfe main objectives of the
common regional policy, out of which the aim eéducing disparities between the
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various regions and the backwardness of the lemasitfred regions excels
(EC 1987). After forming the central fund system Stfuctural Fundsto treat
regional disparities on the basis of uniform pruhes at the end of 1980s, the Treaty
of Maastricht unfolded the concept of cohesion:necoic convergence and social
cohesion (EC 1992).

The Treaty of Amsterdam devotes a distinct title/[[Y) to economic and
social cohesion:ifi particular, the Community shall aim at reducikgsparities
between the levels of development of the variog®me and the backwardness of
the least favoured regions or islands, includingatiareas (EC 1997, Article 158).
The European Spatial Development Perspective apgdram 1999 mentions
economic and social cohesion as one of its thrae algectives (EC 1999).

The forth cohesion report is already talking abbetonomic, social and
territorial cohesiori (EC 2006), and by doing so it highlights an imjaoit problem.
Namely after the 2004 enlargement serious teraitadisparities characterize the
whole European Union regarding both output, pragitgtand employment.

It is also an essential mega-trend that nowadagsidbtal level is sensibly
gaining importance as a territorial level that lesugore-competences, where the
long-term competitive advantages of firms are catre¢ed, and where local actors
are able to give effect to their economic developimeonceptions. The primary
analytical unit of economic advantages is therettwe local unit where one can
change their workplace without changing their dalmif_engyel 2003).

In the present paper, by responding to the aboweatiomed challenges, we
attempt to introduce such an analytical method thaable to detect territorial
disparitiesof the local level in their complexity, using a tnuhdicator based
approach Before this we gain insight into the backgroufthe conventionasingle
indicator-basedanalyses. But first of all we review thelevant economic theories
that are needed to understand the nature and coateyeitorial disparities.

2. The nature of territorial disparities’ evolution

Despite the fact that the multi-step enlargementhef European Union has drawn
attention to regional policy’s need for concentrgtsignificant resources to reduce
territorial disparities, we must consider the ecuito regularity well-known as
Williamson-hypothesis, which says thtrritorial disparities will grow until a
certain state of developmefftigure 1). According to Williamson’s concept thes
put forth in 1965 economic growth first inducesioegl divergence and in the later
phases convergence (Kiss—Németh 2006, Davies—tH200R, Szorfi 2006, Nemes
Nagy 2005).

! The common denomination of the European SociablFtire European Agricultural Guidance and
Guarantee Fund, Guidance Section, the European mgidevelopment Fund and the Financial
Instrument for Fisheries Guidance.



Measuring Regional Disparities on Competitiveneasi8 3

Figure 1.Williamson curve
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Source Davies—Hallett 2002, Nemes Nagy 2005

In connection with the Williamson-hypothesis we musote that its
consequences are inconsistent with the conceptbreertain theoretical schools,
moreover the convergent phase of the Williamsornvewan beinterpreted in
different wayswithin the conceptual background of the distinatlies of theorizing.
Zsolt Fenyvari and Miklos Lukovics (2008) reviewed eight thetical schools in
order to examine — among others — the occurrenteratorial convergence within
the given theoretical interpretatidri§enysvari—Lukovics 2008):

1. In the classical economic theorthe efficiency advantages of the regions
deriving from the comparative specialization wileatually contribute to the
reduction of territorial disparities in a way thatadvantageous for all the
participating regions.

2. In the neoclassical economic theorgiue to the presumption of the absolute
mobility of the factors of production (including ctenology), all the
inequalities in the model — embracing any kind ef@lopmental disparities
between regions — decease in the long run.

3. In the Keynesian economidbie reduction of regional disparities can not be
interpreted as the result of spontaneous marketepees. The desirable
processes are much more linked to the result @hiceintended institutional
interventions.

4. Endogenous growth theorgterprets the productivity growth as an outcome
of the spatial diffusion of knowledge and techngloghich does not infer
any automatism for the reduction of territorial gnelities. However the
regional (economic) policy aiming at the deliberatevelopment of the

2 Similarly, the research of Méalovics and Van (2088xmined the connection between the concept of
competitiveness and sustainability from the viewpof some highlighted economic theories.
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endogenous factors (technology, knowledge andrntegnal resources of the
region) can become efficient means of reducingoreaidisparities.

5. New trade theorgtates that the spatial variation of productivigrides from
the varying levels of regional specialization, aggération and cluster
formation. The spatial equilibrium shaped by cqmttal and centrifugal
forces is Pareto-efficient, therefore there existmarket automatisms that
would induce spatial disparities.

6. In the new institutional economicslue to the constant change deriving from
the dynamic interaction of the narrowly meant ecoito processes and
institutional conditions, the deepening or the atabun of territorial disparities
can be well interpreted within the frame of the mlod

7. The Porteriarcorporate strategy economicsiginates the regional disparities
from the basic industries and clusters of the megiince it focuses on the
“microeconomic foundations” (the resource munifioerof the region gains
highlight as well), the reduction of territorialsgiarities characteristically does
not occur through market automatisms.

8. In anevolutionary economigiew the change in the intensity and extent of a
region’s innovative activities can significantlyagle the regional disparities
(Bajmocy 2008). Such changes may occur as a rekglontaneous market
processes. Therefore in the evolutionary thinkimg teduction of territorial
inequalities through the market automatisms caimteepreted.

Numerous successful attempts have been carriedfayuthe empirical
verification of the Williamson-hypothesis (Kiss—Néth 2006, Davies—Hallett 2002,
Szorfi 2006, Nemes Nagy 2005). Several authors gethdo confirm on large
samples and long-run time series that from theialnistate of relative-
underdevelopment regional disparities increaseafavhile, and when reaching a
certain state of development the divergent protgss into a convergent one.

At this point we necessarily come to the questitat is to say what is that
certain ‘state of developménwhere the divergence turns into convergence® It i
equally important to establish whether in the reddy underdeveloped regionkis
point exists at aJl or in the divergent phase the development pateti these
regions decreases to such an extent which makiedates close-up impossible.

This threat is much realistic, because the moreldeed areas have increased
ability to become an integral part of the globabeamy, foreign direct investments
also flow first into these regions (Enyedi 2000, E@)4). This results in the real
danger of the widening of the regional inequaligpg‘in Hungary territorial
disparities significantly deepened in the early 09%fter the changing of the
political systerh (Rechnitzer 2000, p. 13.). This process has mutedsed by the
early 2000s.
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3. Single-variable analysis of the evolution of terribrial disparities

One of the most widely used (one might say conweat) method for examining
the evolution of territorial disparities is the &msis of thetemporal and spatial
change of per capita GDPSala-i-Martin 1996). According to the method vanga
picture about the evolution of territorial dispa® by analyzing the dynamics of
standard deviation values computed from the natogarithm of per capita GDP
data measured in PRSompared to the Hungarian counties’ and regiamstages.
If the computed standard deviation values rise ygayear, it indicates that the
values deviate from their average in a growing @xtinerefore the disparities of the
observation units’ per capita GDP data (measurdtPi8) rise year by year.

Considering the Hungarian NUTS-2 level regions, M3 level counties and
LAU-1 subregions as observation units, the growthecaritorial disparities can be
detected according to the results of a standardhiilew analysis of the per capita
GDP, measured in PPS on time series from 1996 @6.2During the analysed time
period the curves of both counties’ and regionsindard deviation values are
positive gradient, thus the observation units’est#ftdevelopment measured in GDP
are shifting away from each other, in other wolds/show divergenc@-igure 2).

The execution of the standard deviation analysisfdJ-1 sub-regions brings
us to similar consequences. We must add howeveexinemely important notice:
instead of the indicator used in case of countres r2gions (GDP), we have to
apply a similar-in-content indicator, the grossueabddeti (GVA), because GDP
data are not available for aggregation-levels lowl#n counties (NUTS-3).
Similarly to the standard deviation of countiesdaregions’ GDP, the standard
deviation of sub-regions’ GVA data can be charamter by a positive gradient
curve in the 1996-2005 interval. This underlies ghewth of territorial disparities
in the sub-region level as well

This statement is true both when the populationuges all the 168 sub-
regions, and when the analysis is carried out withoutBoeapest sub-region. We
certainly receive significantly higher standard idéen values for the population
that includes Budapest compared to the case wheramye out the analysis without
the sub-region of the capital. This also underpireswell-known fact that Budapest
and its agglomeration, which excel in the Hungagpatial system and grow faster
than the country averagsignificantly contribute to the widening of Hungami
territorial disparities

3 The guiding methodology of GDP computations is EI85. The per capita GDP expressed in PPS
(Purchasing Power Standard) is the value computedhe basis of purchasing power parities,
expressed in Euro (Eurostat 2004).

4 The gross value added produced by the economts aniding taxes on products and subsidies,
subtracting the charge of financial intermediatienults the value of gross value added computed on
market prices, the indicator of gross domestic pooGDP).

5 At the time of this paper's submission the da& ot yet available for the 174 new sub-regions
defined by Act CVII of 2007.
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Figure 2. Change in the regional disparities of the Hungarégions, counties, sub-
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The standard deviation values computed both frayioral and county GDP,
and sub-regional GVA provide the possibility ofadhting trend-curves, in other
word to demonstrate regularities in the evolutidndata points. On the basis of
R square as a control indicator it can be declératithelogarithmic trendfits well
in all the four cases on the empirical data. lirgsltes in all the four cases teé
side of an U-shape curvéFigure 3). By comparing these results and the
Williamson-curve on the basis of the per capita G@#a we can state, that
Hungarian territorial processes are in the divergdmase yet, in all the examined
levels of aggregatidn

6 A convenient situation would be resulted if thatistical toolbar, by using trend-extrapolation,swa
able to define the point where the Hungarian tenigt processes turn from the divergent to the
convergent phase in the certain levels of aggregatiowever trend forecast would be misleading in
this case, since the logarithmic trend curve fittedthe past empirical data approximates to a zero-
gradient linear curve when fitted on future poifwheret—oo).
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Figure 3.Logarithmic trend of the change of the Hungariagiaeal disparities
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In the foregoing thexaminations of territorial disparities were restied to
the analysis of a single indicator, the GDP peritagor in sub-regional level the
GVA). We are convinced that spatial processesnareh more complethan they
could be described by one highlighted indicatore Tiend in the literature of spatial
analyses apparently shows titas insufficient to use single-variable approastte
measure the territorial procesdnstead, the application of complex indicator-
systems is required to reach sophisticated comglas{Lengyel-Lukovics 2006,
Lukovics 2007, Lukovics 2008).

4. Methodological background of territorial disparitie s’ multivariable
analysis

In the following we demonstrate an approach folyamag territorial disparities that
is much more complex than the pure examination ef papita GDP data.
The method applies a complex indicator-system widgchased on the concept of
competitiveness. In order to assure the greatestifple accuracy of the analysis, the
criterion of choosing an indicator into the basidicator-system of the analysis can
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not be based on the subjective considerations efathmalyst. It is required to
endeavour to minimize the analysts’ subjectivity.

Miklos Lukovics and Péter Kovacs (2008) developedanethodology for
implementing regional competitiveness analysesclvig based on a closed logical
system and where the mathematical-statistical rackgl ensures the minimizing
of analyst’s subjectivity. The closed logical systef the applied method is assured
by the fact that indicator selection is coordindbgda model unfolding the standard
definition of competitiveness, the pyramid-model.

The data set serving as the foundation of the aisaly designed on the basis
of the standard definition of competitiveness, #r@pyramid model unfolding it. It
is important, that the final database — that seagethe basis of multivariable data
analysis methods -emerges as a result of a multiple-stagerocess
(Kovacs—Lukovics 2006). The first step defines thasic datathat can be
considered in the case of surveying competitivenaghe sub-regional level. These
data can be defined on the basis of a deeper @asimh of competitiveness as a
concept and economic considerations, taking intcoaat the most important
experience of the reviewed international and nafiamalyses. The fact that certain
data are absolutely unavailable on the sub-regitaval limits the inclusion of a
great number of data as actual basic data; therefctual basic datare made up of
the basic data available on the sub-regional leVélese basic data may be
considered as raw data, from whipbtential indicatorscan be produced with the
help of simple mathematical operations. Selectiogmial indicators with the help
of principal component analysis leads to #wtual, relevant indicatorshat finally
serve as the basis of the analysis. The databashe® its final form after the
standardizingandweightingof the relevant indicators (Figure 4).

Similarly to the variable-selection method we ugmthcipal component
analysisto make arobjective weighting systerhe determination of the weights is
based on the following train of thought. If we stithée the standardized variables
with principal components, the principal componeaefresent the model in reduced
dimensions. As an output of the principal comporaralysis we receive the values
of the communalities. Since the communalities aractirally coefficients of
multiple determinations in a linear regression nhoddere the dependent variable
is the given variable, and the independents ar@itineipal components, the square
roots of those are coefficients of multiple cortielas. In general the coefficient of
multiple correlation quantify the correlation betmethe effective (empirical) and
the estimated values of the dependent variables Tlalso quantifies the correlation
between the dependent variable and the set of amdlgmt variable€specially the
coefficient of the multiple correlation means tharrelation between the given
standardized variable and the set of principal comgnts, which represent the
pyramid model. Thus, the coefficients represent tberelation between the
variables and the model, namely the weight of drables.
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Figure 4.Creating the database of the analysis
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After successfully accomplishing selection and ity we receive a
database in a structure that is in line with theapyd model unfolding the standard
definition of competitiveness, and that consists/8fselected (therefore relevant
regarding competitiveness), standardized, and wailghariables. As an empirical
application of the developed method, we carriedtbatcomplex grouping of the
168 Hungarian sub-region on the basis of their eagimipeness. This also provided
an opportunity for the multi-variable analysis efritorial disparities.

5. Multi-variable analysis of territorial disparities

The model is expected to ensemmparability in timewhich means thdieyond the
relative competitiveness of the different sub-ragjdts changes and through this
the change of the regional disparities can alsekaminedy introducing the latest
statistical data to the database consisting o$élhected system of indicators.

| intend to draw conclusions about the evolutiortesfitorial disparities by
examining the changes within the complex competitess classification of
Hungarian sub-regions between two dates: 1998 &0d.2 use the well-known
method of cluster-analysis, which, to the best gfknowledge, has not been used
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for this purpose before. The closed logical methledcribable by the objective
selection and weighting process of indicators basedthe pyramid model of
competitiveness also offers a chartoecomplete an annual assessment of the
changes in the relative competitive position of ganman local administrative units
and the changes of the regional disparities.

In our analysis, we compared the types of competigss of the different
sub-regions in 1998 and in 2004. We studied whieh tae sub-regions whose
competitiveness changed so much in the examinedyeens that their position
assumed in clustering was also modified. Lookinghatperiod between 1998 and
2004, onlyten sub-regions were fouwdhose ranking in clusters based on complex
competitiveness changed by 2004 compared to is istd 998.

Certain peculiarities must be emphasized thoughjctwhsignificantly
influenced my endeavour:

1. Similarly to territorial GDP data, sub-regional G\Wata are available also
with a two-year delay. At the time of implementitifte analysis — in the
middle of 2007 — the most up to date territorial AS¥ata were from 2004.
Therefore all the other data included to the datebafer to 2004 as well.

2. The Government decree 244/2003 defined 168 subasgin Hungary
contrary to the earlier 150, which existed in 199&is hindered the
comparison of data in the level of sub-regions, bwtaggregating the
municipality-level data we managed to create dka f@r the previous years
that are suitable for the new structure.

3. Since the database contains numerous specificatws; it is very important
that population data has significantly changed fa988 to 1999. The reason
for this is the recount of the previous estimafediard counted) data.

4. The Hungarian Central Statistical Office’'s (HCS®@yistration of enterprises
by staff categories significantly changed betwe@®8land 2000.

5. The calculation of unemployment rate has been imbay with the ILO
recommendation only since 1998. The HCSO previopsbyided the data of
the Employment Offices (referring to registeredmpoyed).

6. Certain indicators (the number of ISDN main linsgnplified corporate
taxes) are not available for 1998. In these casesllded data from the
closest possible year to 1998.

7. Data of the 2004 model deriving from the 2001 papah census are
displaced by data from the 1990 population censtise 1998 model.

In order to draw conclusions with reference to #welution of territorial
disparities on the basis of change in the complampetitiveness classification of
Hungarian sub-regions between 1998 and 2004, f¥irst must carry out the

7 The Act CVII of 2007, which defined 174 sub-regipi@s not been passes at the time of the
examination.



Measuring Regional Disparities on Competitiveneasi8 11

classification separately for the two years. | agrthe 168 Hungarian sub-regions
for both 1998 and 2004 into three clusters by appglyK-means cluster
methodology based on 78 selected and weightedatat&in line with the Pyramid-
model. For both 1998 and 2004 data less than ZX@times were sufficient to
develop a steady structure, hence the clusteradiffih of the territorial units based
on their competitiveness is considered to be ungunabis.

Although the number of objects belonging to eaclstelrs are the same for
the two examined year, the distance of clustems feach-other and the membership
of the cluster show difference to a certain extent.

If we analyse the evolution of the Euclidean dis&aaf the cluster centres for
the given years, we receive a new approach of ttemimation of territorial
disparities (Table 1). Whether the distance oftelusentres rise from one point in
time to the other, the relative competitivenesshef region-types move away from
each-other. This is equivalent with the statemieat territorial disparities increased
between the examined points of time, and vice versa

Table 1.Euclidean distance among the final cluster cenbers998 and 2004

Relatively weak Medium Relatively strong
Cluster - o .2
competitiveness competitiveness competitiveness
Relatively weak competitiveness 8,672 (8,511) 34,968 (40,772)
Medium competitiveness 8,672 (8,511) 28,997 (35,110)

Relatively high competitiveness 34,968 (40,772) 28,997 (35,110)

Note Data of 2004 are in brackets
Source own calculations

Based on the Euclidean distance of the final ctustntres, it must be
underlined thain 1998 the three clusters were situated closente another than in
2004 Between 1998 and 2004, the distance of the clusiih relatively weak
competitiveness and the one with medium competitgs did not change
significantly, however, the Euclidean distance ltw the clusters of the sub-
regions with medium competitiveness and the oneh wiglatively strong
competitiveness grew significantly, and the samppkaed in the case of the
clusters of sub-regions with relatively weak contpetness and those of relatively
strong competitiveneshis observation, in a way, proves the increasspattial
disparities This recognition not only shows the growth of tsglanequalities, but
also confirms the fact that the cluster 8udapestwith relatively strong
competitivenessunderwent much more dynamical developmienthe examined
periodthan the sub-regions constituting the other tweiEts.

It can be stated about the spatial concentrationcarhpetitiveness and
urbanization that there is no significant differerietween the results based on the
data compiled in 1998 and in 2004: the only suberegvith relatively strong
competitiveness (the capital) is surrounded byritng of sub-regions with medium
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competitiveness, 90% of which are urban in bothrgigdurthermore, the urban sub-
regions with medium competitiveness are on the lwaned the sub-regions of the
chief towns of counties and the sub-regions of datgwns. Sub-regions with

medium competitiveness (urban and rural alikeareentrated in both years in the
vicinity of developed Western centres and highwdeyond this, it can also be
stated that in 1998 and in 2004 a concentratiorsud-regions with medium

competitiveness can be found in the North-Westerd @entral regions of the

country, while sub-regions with weak competitivenese situated in the zones
along the Northern and Eastern country borderso#liog to the data compiled in
1998 the dominance of the lake Balaton can be cstaignificantly more sub-

regions with medium competitiveness concentratedgathe lake in 1998, than in
2004.

Figure 5.Change of the competitiveness cluster membershigresub-regions
(1998-2004)
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We also studied which are the sub-regions whoseettiveness changed so
much in the examined two years that their posiisasumed in clustering was also
modified. Looking at the period between 1998 and4&®nlyten sub-regions were
foundwhose membership in clusters based on complex ettinpness changed by
2004 compared to its state in 1998. It should beetmed, that presumably the
competitiveness of more than ten sub-regions clthitg¢he examined period, but
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the degree of change only resulted in cluster meshije changing in case of 10
sub-regions (Figure 5).

From the ten sub-regions mentioned above, five igiz Dabasi, Ercsi,
Monori, Szarvasi) improved its competitiveness t®us membership, five
(Balatonfoldvari, Csepregi, Fonyodi, HajduszobolszkKbszegi) worsened it. The
realignment of the competitiveness types is alspark&able: the competitiveness
position of the wider Budapest-agglomeration imgichv

6. Summary

In the present paper we attempted to introduce thodefor analysing territorial
disparities based on the concept of regional cothmtess, which analyses the
spatial processes by using (within the model)araibjely selected and weighted
system of indicators. The essence of the methodyeridl the multi-step creation
process of the database — is that it analysesvitiaten of territorial disparities on
the basis of the final output of a multi-variablkgtal analysis (namely the Euclidean
distance of cluster centres), contrary to the roostmonly used standard deviation
values of per capita GDP.

According to both single-variable standard deviatianalysis and
multivariable examination, regional divergence dsnreported in Hungary on a
sub-regional level. Sub-regions with relatively thigompetitiveness increase their
competitiveness, while sub-regions with relativelyak competitiveness fall behind.
Furthermore it can be stated that the competitisen®f sub-regions in
“convergence” regions is much heterogeneous: thepetitiveness “engines” of
these areas are the sub-regions of county cemick®oans with county authorities,
while the competitiveness of other, mainly rurdb-segions is weak and degrading
in tendency.

These results necessarily call for the continuabibrecent research: does the
competitiveness potential sub-regions with reldgiweeak competitiveness degrade
to such an extent as a result of the growth intteial disparities that is may hinder
the future catching-up.

It is necessary to survey in these sub-regiongattters that may contribute to
the development of their competitiveness. For phigpose those elements of recent
selected and weighted set of indicators that map“tdevelopment factors” and
“success determinants” of the Pyramid-model proddmssibility. As a result of a
competitiveness analysis based on the above iodicéthat represent the possible
directions of development strategies), it can hanébout, whether sub-regions with
relatively weak competitiveness possess merely akvea-post competitiveness, or
also a faint catching-up potential.

If the results showed that also the opportunitiesrhproving competitiveness
are scarce in the sub-regions of relatively weakmetitiveness, there would be a
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real danger of the economic degradation of thesasain this case the realistic aim
for these sub-regions is not the catching-up, heliceasing of further falling-behind.
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