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Abstract
In the course of describing regional aspects oilaé@nd economic
state of development, and exploring its dispariti®e can often
formulate the question, what forms the spatial abt@ristics of
these phenomenons. When we look for the explanéaotgrs, we
have to analyse a complex system according to tmaplex
components of development, like economic and soasgects,
political situation, etc. The state of developmehtin area can be
determined by not only the local conditions mergiwrabove, but
by the location as well. And its relations can kplained in wider
range, for example: place, distance from the chpited other
economic centres, neighbourhood conditions, etc.
Location as an independent variable can be defwyetie potential
model, which doesn’t value the spatial phenomernbemselves,
but it takes them into a system, whose elements hheir
influence on one another; in this way the model &rmsmportant
role in the investigation of spatial interactions.
Comparing personal per capita income data (whicla igood
measure to inquire about the developmental comdijioof
Hungarian statistical subregions with income patdsit we can
answer how location determines development. Besileslysing
the relationship between them, we can supply tlaspects, which
characterize several typical groups of subregioasd the
characteristics of these types help to refine thage of state of
development of the Hungarian subregions.

Key words: location, potential model, spatial interactionatsgl
development

1 Introduction

Even if the elements of social space are locatpdragely in designated places, they can’t be
regarded as individual, independent things thasteXgince the relations among the actors
cleave the space, that make them together in @mysthus the elements of the social and
economic life depend on each other to a large extikeeir characteristics (for example their

development) is determined beyond local conditiongheir location.

The central notion of this paper is location, ahanakes an attempt to explain regional

development differences through this idea. Forbdista this conception, it has to survey,
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from what kind of possible aspects we can investigiae question of development. First of
all does location factor indicate some new featwkeslevelopment? The interpretation of
location raises many interesting questions. Whétescontent of the notion itself? And what
are the elements of this factor, which deserveiapattention from the point of view of
describing development? It can be also broughhaptiow this dimension can be measured.
In this paper the application of potential moded ist to find a possible measure of location.
Using this function of the model seems to be rigjoyvever it has to be well established for
doing that. Therefore in the paper it is invesegathat what are the grounds of applying
potential model in the concerning works, and hawcibncept is connected with the idea of
location.

Following these aspects and trying to answer tlestipns raised up, the paper offers at the
end a possible empirical testing of the concepttamripreviously. Through the example of the
Hungarian subregions two ways of characterizing &dm presentation, which try to tell
something new about the development conditioni®fsubregions with the help of location
factor.

2 Complexity of regional development

The complex notion of social and economic develamni&s an essential characteristic; in
particular it has several dimensions. Developmentmulti-dimensional, because it has
numerous factors, which each explore individuallgtjone aspect of the notion, and they
can't be compared. Although between these dimeastmmnections can be often observed
[1]. When we want to understand the complex sysbémegional development we have to
investigate its factors, not necessarily one by, &g by emphasizing the main elements of
their functions.

The economic situation draws a good profile on amea'a development conditions.
Performance of economy, efficiency of productiommgpetitiveness of enterprises and
consumption habitudes and possibilities of popafatboth give information on regional
development and help to understand how the fund&hprocesses work in the mechanism
of development structure. Social situation is aaptimportant dimension of development.
The volume and quality of human capital not onlysaie the social conditions in
themselves, but also determine how successful twmoeny can be. Besides another
important element of social dimension can be thaityuof life of people [2]. This concept
disregards the absoluteness of economic factodewélopment and helps to explore those
social aspects of living conditions, which are ctemps in themselves.

The economic and social factors are generally wedhsurable. However there are such
elements of regional development, which are muéteisand usually have an indirect effect.
These dimensions give the general background fonauic and social conditions. Among
these softer elements we can mention the politoalditions. How stable is the political
situation in a country? How well developed is tlneg political system; what does it insure
for the inhabitants and the economic organisatidmsRis sense it deserves attention that how
high is the degree of freedom, which establishes gbssibilities of economic and social
actors. Historical heritage has a similarly impotteole. Present conditions of development
are determined in many respects by the eventssif B@&cent success is often rooted in that
thing, how organic was the process of developmeut &what were the elements, which
possibly made a breaking in it.

Besides there are those factors (outer condititihva)on the one hand are partly independent
of society, which on the other hand relates mord amre back on them. Nature and
environment are such elements, which in one redpeittthe possibilities of people and the
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ways of development, but they also offer those ipdaies, which can indicate the breaking

points for the economy and society. In additiort tten also be a development factor how
good are the conditions of the environment (shdpetiuman). May a given area is called
highly developed, if its environment is in bad ciioa, it can question basically its position.

3 Location factor of development

The previously mentioned factors depend on theciira of a bigger system (e.g. a country)
in a large way, nevertheless they rather affeetlidcal elements resultant mainly from unique
features. However we can mention that there ishematimension of development, which can
demonstrate well the relation of an area to thelevBgstem. That is location, which factor
has a prominently important role in this investigat

Location as a determinant dimension of developrmeantbe approached from many sides. In
one respect it implies those local effects, whiekednine the unique features of an area and
make the given region distinguishable from othersthe respect of the conditions of
economy, society, politics or environment.

Besides, position within a system has an imporntal@ from the point of view of location.
That position can be on the one hand absoluteparitie other hand it can be relative as well.
In the first case we can speak about the exactrgpbgal localization. Namely, how a given
area within the whole system is located in relatmmll of the other elements of the system.
For example, is a given region in the centre obantry? Or it is located on the periphery?
That determines in many respects its relation ¢oather elements, and has a certain reaction
on the developmental possibilities of it. That echuse a remote and hardly accessible area is
in many respects at a disadvantage compared wittnatly located regions, which can profit
from their far-reaching connections.

Whereas the actors of economic and social life’alecated uniformly but they settle down
in special points of space, not just the absolostion deserves marked attention, but much
rather the accessibility of these designated platase economic and social centres of a
system have an important role as inhabitants ped@uncl spend their income there, and the
greatest part of economic activity is concentratethose places as well. Accessibility of the
biggest cities and the capital is specifically impat, as they have several functions that
aren’t available elsewhere, and distance from tlceséres can determine that how often the
inhabitants can take advantage of these functmmnsan they take advantage of them at all.
Besides, the factor of location implies that how t@e direct surroundings of a given area be
characterized, although just indirectly, througle theighbourhood effect. Neighbourhood
conditions aren’t negligible factors as the neaoeshe most easily accessible places have the
greatest effect on a given area. That is closedg@ated with the spatial interaction function,
which describes decrease of interaction going aleitly increase of distance to the object or
place whose neighbourhood one tries to definel[Bis approach is also connected to the idea
of Tobler’s First Law, which states, “everythingredated to everything else, but near things
are more related than distant things” [4].

4 Measuring location: the potential model

After these, we can put the question how this cempdimension of location can be
measured? All of the mentioned elements of locatamtor are closely associated with the
idea of spatial interactions. According to thatdton doesn't interpret spatial phenomenons
independently of others, but as they are the pafris system, whose elements have their
influence on one another. That is why models otigpmteraction, like potential model can
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be an ideal tool for representing and measuringtioo. The typical and simplified potential
formula can be described like the following one:

V, :Zm /d; .
WhereV, denotes the potential of a regign m is the ‘mass’ of another area, addis the

distance between them. This structure of the mdblestrates well how this measure can
represent location. In light of the self-potentiahich measures the own ‘mass’ of a region
unique features can be built in to the model. Gaglgical localization is included in the
distance function, as it shows the position of eeaan relation to the other elements within
the system. Special points and centres of econamicsocial life appear by their greater
mass, as they have a greater effect on the elerétiie system. Neighbourhood relations
come across through that the neighbours are neaeegiven area, so they can exert a greater
influence notwithstanding their mass can be smaller

Many notions related to location can be found i ¢arliest applications of potential model.
And with the development of these applications e modification of the term ‘potential’
the idea of location became more and more oneeoténtral notions of potential concept. It
helps to understand the role of the idea of locatio potential applications as it has taken
form, if we look over the development and the systé these applications through following
the changing conceptual emphasis as Figure 1.gepiethem.

Figure 1. Development and system of potential apiations
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The earliest versions of potential model can bewnaded as experimental applications. These
are related without exception to John Quincy Stewaino has worked out the principles of
his theory in his first concerning works by sevesahmples, like the investigation of that
phenomenon, how the number of undergraduates frgiea state tends to be proportional
to the state’s population divided by the distanteamiles between the state and the given
campus [5]. Or an other example for this: what kofdfactors are determinants in the
geographical distribution of the subscribers ob@al paper which is well-known all over the
country, or that of the visitors of a state fainsmlered by state of origin in the United States
[6]. By means of the investigation of this phenomeiBtewart arrived at the conclusion that
the number of the undergraduates, fair visitorsudrscribers from a given place is in direct
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ratio to the number of inhabitants of that plage is examples one of the federal states),
while it is inversely proportional to the distanoetween the given place and the destination
(university, fair, head-quarters of a newspapeiiphing house). Stewart identified the ratio
of population and distance with population potdntidnich serves to denote the influence of a
social mass at a distance [7][8][9]. With the helpthis index number, the estimation of
geographical distribution of social phenomenonsabexpossible.

Later works, which handle population potential aatral word, they used (use till now) this
relation to model the geographical distributionsotial masses. The potential maps, which
characterize generally these investigations, agge#ter on by summing up the single
potential values [10][11]. This meant that not jtst single impulses were underlined, but by
putting it in a complex system (covering a giveraaas a whole), the spatial distributional
relations of a given social phenomenon became kblewa

The original potential concept was transformedmgaid again with the growth of the various
uses, and following this courses the possibilibéspplications have separated, although it
wasn't a sharp differentiation. The influence-cloéea of population potential was more or
less pushed into the background — by that meansrthhe later investigations not the single
potential values were taken into account, but tira sf them — and it became regarded as a
measure of the proximity of people to a given p¢ir#][13][14]. The proximity of a place
and conversely, its relative isolation indicates #tcessibility of people to the given system
(for example a region, a country or a continentheéas the probability of the occurrence of
social interactions is greater in the more accésgibaces, accessibility was originally
interpreted as a measure of the intensity of péessintact or social intensity [15]. This idea
found the way back to the force-nature of potentlith some modification it was that
meaning, which infiltrated to the comprehensivetplained accessibility concept by the term
potential accessibility. Approaching the questidnaocessibility from that point of view
should diverse special attention because it isroheted by the items of society, the single
person, and not just by the physical attributedistince.

With the assistance of Stewart and Warntz a furthesion of population potential has
developed, which is related to the formers, andegulted the appearance of another
possibilities of application and the refinement axgansion of potential concept. In that case
a little modification has come true compared with base model. Number of inhabitants has
no longer appeared as mass, it was replaced bgapéa income weighted with population —
namely the absolute value of income [16][17][18]isleasy to see that this consideration has
a great importance from that point of view thatemphasizes the role of population as
‘income-producer’ population, which is an emphdhceelevant element for example in the
accessibility conditions. When accessibility isatesl not just as a general social question, but
we keep in view that what is important the accekiyilof upon economic considerations,
then ‘income producer’ population can be regardetharket. The accessibility of markets in
other words market potential has an essential tetiecthe elements of the market: on the
relation of demand to supply or on the prices [29]]

When we disregard the accessibility function ofepdial in dealing with potential concept,
then income potential — or as it was called by Walgross economic population potential’
[21] — can furnish additional information on theaspl structure of economy. Interpreting
income potential in this way as economic potertti@l mechanisms of the two fundamental
sides of economic life can become explained. Famgte: by calculating with the income of
inhabitants the characteristics of the consumpgida or the market can be explored, while by
the investigation of economic potential considerimg the basis of national income can
explain certain specialities of the production side

The previously mentioned things make it clear ttha concepts of potential accessibility,
market potential an economic potential touch eatieroin many points, and owing to the
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expansion of their common surface of contact thesms of progress are very similar. These
outlined potential model applications have cerements, which deal with some problems
of the economic life, which demand an approach feopractical point of view, for example
the questions of the theories of settlement. Tle @baccessibility, the size and situation of
markets, the state of economic development (irl, tagkative position) is such a factor, which
can determine the respects of settling, in this thayapplication of potential model seems to
be relevant in the concerning works.

The versions of potential model — by that mean #maphasize the role of location, or relative
position — contribute a new way of looking to theerpretation of several questions of
regional development. This thought is closely asded to such school of economics as New
Economic Geography, established by Paul Krugmai [B2explaining the inequalities of
regional development by means of location, New Boun Geography attains one of the
central notions of the theory, the core-periphegation, which is an important factor of
forming spatial structure [23][24].

Potential values representing location as an inudg® variable were considered in many
early works mentioned above. But it had only gelheeapartial role in those sense. As many
questions turn to regional development and itsrdetent factors, the question of location as
one of independent variables became more and nmoperiant, especially in the works
emphasizing the role of accessibility [25]. Sinlce turther goal of this work is to answer how
the level of development can be explained by locatit is useful for preparing for a
regression analysis to investigate the role oftionaas an independent variable and the role
of development as dependent variable, and makelangnary characterisation of possible
interrelations between them through a Hungariamgse.

5 Income conditions and income potentials in Hungar

The dependent variable, which describes developmerd determined as income condition.
In this investigation it is measured by inhabitantome (per capita) on the level of
subregions in the year of 2005. There are gregtadises within the country as regards
subregional incomes.

The main tendencies are the northwest-southeafgrafite and the inequalities between
urban and rural areas [26]. The most developedegidirs in this sense are the capital,
Budapest, its surroundings and the northern pafrafisdanubia. Other developed centres of
the country are the county towns and the subregiomsiected with them, and those areas
where some kind of industrial functions with highcome producer capacity has been
established (for example Dunaujvaros, Tiszaujvaros)

Nevertheless the block of the developed is not detaly homogeneous. In some cases
economic inner peripheries is enclosed by areasréaah a high income level. Things are
like this in the cases of some subregions on thentbaries of Vas, Gyy-Moson-Sopron and
Veszprém counties, or in the southern area of glggoeneration of Budapest and Pest county,
which are connected to the Hungarian Great Plaiowdv¥er the county towns are not
developed uniformly, by reason of the existingeatéinces between them we can speak about
regions with higher income level and underdevelopeehs as well. Moreover there are
subregions whose income value is particularly lamng which are hardly able to rise above
their surroundings (for example Kaposvar and Salgr).

The most of the subregions with low income is ledain the southern and eastern part of
Hungary. In these areas only the county towns standike islands, as it was mentioned
above. Although in the spatial structure of the emddveloped subregions there can be
observed a mosaic-like settlement, and they damifhfa unified area, the most fundamental
trend is discernible in that way. an area is theremeastern located, it is the more
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underdeveloped. It is marked by that the lowesbnme category is constituted by those
subregions (apart from some exceptions), whichchrge to the northeastern or the eastern
borderland of Hungary (Figure 2.).

Figure 2. Per capita income levels in the Hungariasubregions in 2005
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The independent variable of the investigation ome potential by analogy with income
levels. The basis of income potential values isnfat by the same income dataset like
previously. The distance in air kilometres among tlentres of subregions has determined
distance factor. In the course of calculating ptiéérvalues, the own ‘mass’ of the given
regions has been taken into account through thesrdetation of self-potentials.

Subregional values of the independent variableootion (income potentials) demonstrate
well that the relative position of regions is detered beyond their own power by that how
they are located in comparison with other areas (aey centrally located, or they have a
peripheral, isolated position in relation to théest parts of the country?). Considering that,
the central areas of Hungary have the best locatmitions, where both the accessibility
and income conditions are favourable. Moving awaynfthese central regions, the values of
income potentials are lower and lower, and evendieecloped subregions fade into the
periphery, thus we can just suspect that theréoaed centres as well.

No exceptions can be observed in this structure,etiormous income ‘mass’ of Budapest
dominates potential conditions. And as it is inywgood geographical position, almost in the
centre of Hungary, the image of location conditishsery similar to the geographical core-
periphery relations within the country. Howeverthis sense cores are much rather cores and
peripheries are much rather peripheries than theyh@se geographically: income potentials
emphasize the existing differences (Figure 3.).
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Figure 3. Income potential values of the Hungariarsubregions in2005
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6 Development in relation to location

The two variables were plotted in a XY scatter tharcome potentials as independent
variable on the horizontal X-axis, income levelslapendent variable on the vertical Y-axis.
Both of them were denoted in percentile terms,réoluce them to a common denominator.
One hundred percent represents the average valuasttovariables. There is no question
about that in the case of income variable meamlsutated by the weighted (by population)
values of personal income. This method can be watifined in the case of calculation of an
average income potential value [27][28], thus dédined by this way.

For characterize the relationship between locasiod development it helps if we typify the
subregions and classyfy them as categories frorargliaspects on the basis of the given
values of the two variables. The first of thesessiiécation possibilities is to assign the
categories in relation to one of the representaiaslees of the datasets. In both cases the
average value of the dataset was assigned as dhatesh

By reason of that, simplifying the question exagtgaly, those subregions whose per capita
income exceeded the country mean they are givereldped’ labelling. While those whose
values, which don’t get up to the mean they wesmntified as ‘laggings’. Similarly in the
case of income potentials, subregions were sephrateelation to the mean to groups of
centrally and peripherally located regions. Consndethat the following types of subregions
were assigned. Those regions, which can be rankedbave average in both respects,
constitute the group of the ‘developed-centrallgaled’ subregions. Those regions, which
exceed country mean in point of income level, lagt behind it in point of income potential
they are classed into the ‘developed’ but ‘periphecategory. The centrally located
subregions, which have lower values in per capitame, were identified as ‘lagging-central’
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areas. While the subregions, which are below thenmia point of the values of both
variables, they are labelled as ‘lagging-periphieB¢sides a fifth category was composed,
which includes the ‘average’ labelled subregionsoséh values differ slightly from the
average income level or the average income potdRigure 4/A.).

In this comparison the majority of Hungary's suboeg can be identified as lagging
peripheries. We can find the great mass in thisgmat/, because in point of both the incomes
and the income potentials a certain group of subnsgpull the country mean towards
themselves, as they have high values in the vasabihd they are generally the most
populated urban areas.

A relatively numerous group represents the categbrgeveloped-peripheral’ subregions. It
includes the greatest number of county towns exiteste regions, which are underdeveloped
in general according to their income conditions, deample the surroundings of the county
towns of Nograd, Szabolcs-Szatmar-Bereg or Békaatms. The subregions located near to
the western borders of Hungary can be also classéus group in case they have besides
high income, like many regions of Zala, Vas andé@yoson-Sopron counties. The
subregions of Northern-Transdanubia, which aretootfar from the capital, Budapest (like
some regions of Veszprém, Fejér and Komarom-Esatergounties) they are similarly the
members of this category. Besides, some other gidnme represent the category of developed
peripheries. These are those areas where indufiinations with high income producer
capacity have been established like metallurgy ébjwaros), atom energetics (Paks) and
prospering chemical engineering (Tiszaujvaros).

The low numbered group of average subregions iplgimcertain kind of borderline between
the less and more developed and between the dgrdrad peripherally located categories.
The case of the centrally located areas, which heweincome, deserves more attention.
These subregions are not able to take advantageeaf possibilities arising from their
favoured location conditions, their income levedg Ibehind their potentials, because of
several structural economic problems (for examgdeith-eastern part of the agglomeration of
Budapest has those characteristics like the Humga@reat Plain has, Dorog, the small
mining district has less success in economic reh)ewa

The most favoured conditions are in that grouputifregions, which members rise above the
other parts of the country both in view of theicame levels and income potentials. These
regions are Budapest, the capital itself, and sotier subregions located in the northern and
western part of the agglomeration of Budapest éiaample the subregion of God#lVac,
Szentendre or Budadrs), or they are not too fanfitp like Tatabanya. Generally they are in
close daily economic relationship with Budapestotigh the commuting work force and the
several industrial and service functions, whichéheen established there just owing to the
closeness of the capital (Figure 4/b.).
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Figure 4. Region types on the basis of relation b&een location and development I.
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This classification emphasizes those differenceshenbases of income levels and location
conditions, which are measurable through the absaheasures of the values of the two
variables in the country. Conversely, if not thesabte values of incomes and income
potentials form the basis of the classificationt \Wwe stress that what an income level reach
the subregions relatively, in relation to theirddon conditions, then other characteristics of
the connection of the two variables can be revealed

This classification consists of five categoriesliikh the previous case, with the following
content. For those subregions, whose measure otggta income lags far behind their
income potential level, the designation ‘low incomeelation to location’ was given. Those
regions got into the next category whose incomelleyrless favourable than their location
condition (even it is just a little difference).tird category is also formed on the basis of the
values of the two variables related to each oihemhich those subregions took place, whose
income level fits to their location. Where the levef income potentials don’t reach the per
capita income level of a region, those subregioasoaerperformed. It is particularly true for
the case of those areas, which have high inconsstdef their disadvantage arise from their
location, namely, there can be found those breagioigts which guarantee the possibility for
rising above the periphery (Figure 5/A.).

The biggest part of the Hungarian subregions reath&t income level, which fits to their
location, or they are a little more developed thiagir location conditions would suggest.
These regions are in peripheral position within gany considering in the case of this
investigation, their income potential is generddy. However these subregions are not so
behind in income levels to the more developed regiso these lower values can also
guarantee a relatively good position in contradictio that which would be expected related
to location.

In this comparison the most successful subregiaestlase, which are located on the
peripheries, in many cases they are border regiautstheir income values are much more
higher, than their location would indicate. West€ransdanubia is almost a homogeneous
block in this respect. Apart from some exceptioa #ubregions of Zala, Vas and &gy
Moson-Sopron counties belong to this category. Tridgcates the favourable situation of the
western borderland, which is observable despite therse accessibility related to the other
parts of the country. Accessibility in the casehefse areas can be investigated in many ways:
may these regions are far from Budapest and mdrer subregions of Hungary, but they are
neighbouring to those Austrian and Slovenian anelsse economic situation is much better
than that of Hungary. Similarly the subregions ofimtry towns have a much higher income
level, than it would be expected in relation toirthecation. In this comparison their rising
above their surroundings is very spectacular, @aerly in those cases, where the
development level of the neighbouring regionstbtshe location conditions. The subregions,
which have high income producer capacity like Dyvanos, Paks and Tiszaujvaros belong to
this category.

Those regions, where income level is lower thanlgirel of income potential, they are not
able to utilise their favoured location conditioas,they should be. As a matter of course they
are located in the central part of Hungary, theretyt of Pest county and some other
subregions of the neighbouring counties represestgroup. We can’t designate all of these
regions as centrally located areas (for example shbregions of Heves, Cegléd,
Kunszentmiklés or Kiskrds), thus there not the good location factor causkee
underperfotmance, but in many cases the responsititeat is the low income level (Figure
5/B.).
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Figure 5. Region types on the basis of relation beeen location and development I1.
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The lowest are the income values related to incpaientials in the real centres of the
country, like the capital, Budapest and its surthngs, notwithstanding that generally the
highest income levels can be measured there. Thes@menon is very interesting in the
respect of investigation of the relationship of @lepment and location, since it describes the
subregions the most successful in many ways, aswoald be the worst. Income level of
these regions is not able to increase to any hdghpite their good conditions, while the value
of their income potential includes the effects rftbening each other (as they are highly
developed areas close to each other), which resupiemely high potential values.

That casts light upon the fact that between the waoables it can’t be measured linear
correspondence, however it shows indirectly thaebtigpment state can be explained in many
cases through the location of the subregion, caresgty there can be observed a relationship
in some degree between them.

7 Conclusion

In the investigation of regional development wikle thelp of location factor, a new sort of
approach can be revealed, because this dimensgombay elements (absolute and relative
position, neighbourhood effect) that assist in¢bmprehensive, complex characterisation of
development conditions.

The notion of location has become more and moreptre of the conception of potential
model through the evolution of potential applicatidit can be caught in the act most of all in
the case of modelling accessibility). Thus this suea can be a right tool for the
quantification of location factor.

Spatial structure described with the help of lamatconfirms the well-known formation of
regional differences in Hungary; conversely it atswries many new elements. On the one
hand, this method emphasizes the advantages @fabiern part of the country that they can
reach despite of their peripheral location withirungary. Similarly the investigation
underline the role of the urban regions (countyrte)that they fill as designated places of the
system, and it shows their great differences irtresnto their surroundings.

On the other hand, location function in the invgeiions of development indicates that there
are those areas, which can't be able to utilize atieantages gained from their favoured
location conditions. All this casts light upon thlé judgement of the situation of subregions
is not definite on the basis of these aspects.dnyntases location conditions of a given area
(within the frame of this investigation) fit to tiheincome level, conversely there are
overdeveloped peripheries, and regions classiddgging core areas.

This demonstrates also the limits of the approaxchthe method, because it doesn’t describe
directly the relation between location and develeptn which has probably a non-linear
character. Because of this, for giving a true petf the nature of that connection, additional
investigations are required with taking notice tifey determinant elements of development.
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