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Abstract

The delimitation and classification of peripheral settlements using multivariate statistical methods is presented
in this article, with a case study of Hungary. A combination of four different methods provided the basis for
the delimitation of settlements defined as peripheral. As significant overlapping was detected between the results
of the different methods, peripheries — more than one-fifth of the Hungarian settlements — were identified in
a common set of the results. The independence of the results from the applied methods points to the fact that
peripherisation is multi-faceted, and the peripheries of Hungary are stable and well-discernible from other regions.
After the identification of peripheral areas, we classified these settlements into groups based on their specific
features. Multiple steps specifying the relevant variables resulted in selecting the most appropriate 10 indicators
and these served as the basis for a hierarchical cluster analysis, through which 7 clusters (types of peripheries)
were identified. Five of them comprised enough cases to detect the most important dimensions and specific features
of the backwardness of these groups. These clusters demonstrated a spatial pattern and their socioeconomic and
infrastructural features highlighted considerable disparities. These differences should be taken into consideration
when development policies are applied at regional levels or below.
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1. Introduction the categorisation of peripheral settlements. But another

The term ‘periphery’ is not a clearly defined term
but has numerous interpretations from spatial to socio-
developmental perspectives. As a consequence, the
delimitation of peripheral areas might be based on different
methods and several indicators supposed to illustrate
development levels. In the case of Hungary, during the last
few decades numerous methods were tested and used to
identify the spatial structure of developed and peripheral
(backward) areas. In the current analysis a new attempt is
made to delimit the most backward regions at the settlement
level (covering the LAU 2 units) within Hungary after 2010 —
compared to former experiences.

One of the most important issues relating to this study
is how to categorise the most backward and peripheral
settlements (often a synonym for backwardness in Hungarian
discourse). This task was assigned to regional planning
entities through different intervention policies, including
social, educational and employment policies. Multivariate
statistical methods might provide an appropriate tool for

important methodological issue is the selection of the
most relevant statistical data that describe the features
of development and the dimensions of spatial social
inequalities. Thus, the current paper aims to find the
appropriate indicators for a multivariate statistical analysis,
through which the most peripheral settlements of Hungary
can be identified and separated from one another based on
their characteristics and specific features.

2.Theoretical background

2.1 The concept of a core-periphery relation and the types
of peripheries

The concept of core-periphery relations is based largely
on an explanation of uneven -capitalist development
(Hirschman, 1958) that causes divergence in the development
of regions regarding their economic position and the level of
concentration of resources and capital (Williamson, 1965).
The approaches and theoretical backgrounds have changed
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during the last decades. The objectives of the core-periphery
models have been determined, on the one hand, by research
on the transformation of societies and production modes,
and on the other by the effects of these changes on given
areas at different territorial levels (Ramirez, 2009). The
core-periphery relations tend to be analysed not only with
scalar datasets but increasingly within networks (Borgatti
and Everett, 1999) and with vector data (Erlebach et
al. 2019). Peripheral positions might appear in global,
national and regional contexts and in local structural
relations, with interlinkages among them (Kreckel, 2004;
Kiihn, 2014; Erlebach et al., 2019) representing a fractal-
like pattern (Halas, 2014; Erlebach et al., 2019).

In the social sciences, the core-periphery dichotomy is
regarded as a basic paradigm, but its dual meaning was
clarified by Immanuel Wallerstein, who extended this
bipolar concept by introducing the definition of ‘semi-
periphery’ (Wallerstein, 1976). The terms and concepts of
core and periphery are regarded as inter-relational, inter-
dependent and derived from each other (Kithn, 2014). Cores
are characterised by proactive measures, semi-peripheries
are dominated by successful adaptive models, while
a periphery is usually dominated by reactive (and often
unsuccessful) measures — thus the interdependence turns
into an asymmetric relation. Due to this close relation, it is
difficult to create a reliable overall definition for core and
periphery, both conceptually and empirically (Bernt and
Colini, 2013).

Thus, the diverse meaning and content of peripherality
can be perceived rather through categorisations. Reynaud
separated four kinds of peripheries (dominated; abandoned;
integrated and exploited; integrated and annexed),
and two types of centres (dominant and hypertrophic)
(Reynaud, 1981). Certain territories do not fit this dichotomy:
isolated (isolate) and blind-spot (angle mort) regions can
therefore be classified as marginal areas (Leimgruber, 2007).
As part of the discussion about geographical marginality,
four types of regions were proposed: geometric, ecological,
economic and social (Leimgruber, 1994). Nemes-Nagy
identified three approaches to the core-periphery
relationship, separating locational (geographical), economic
(level of development-related) and social (political power-
related) approaches (Nemes-Nagy, 1996). Novotny and
colleagues created the following subgroups after the
analysis and synthesis of individual authors’ approaches
to peripherality and marginality: geometric, political,
ecological, economic and social (Novotny et al., 2015).

The Hungarian scientific discourse and regional policy
tend to primarily focus on two aspects in connection with
peripherality: peripheral locations with disadvantageous
transport accessibility (e.g. Toéth, 2006, Lécsei and
Szalkai, 2008; Kiss, 2012) and areas that are socially and
economically underdeveloped (Nagy et al., 2012). These
aspects interrelate with each other in the case of Hungary,
causing socioeconomic problems aggravated by the risk of
transport-related exclusion (Tagai et al., 2018).

The delimitation of peripheral areas is, therefore,
generally considered along with multiple indicators and
different methods. The multidimensional character of
peripherality satisfies the demand for generalising instead
of using a specific category (Halés, 2008). In spite of their
multidimensional character, most geographical studies
arguably focus on static descriptions, instead of investigating
the process of peripheralization (Kiihn, 2014; Lang, 2015).

2.2 Delimitation methodologies of peripheral areas
in East-Central Europe

Because of their multidimensional character, peripheral
areas are difficult to delimit by universally accepted
methodologies. The various features of spatial development
lead to diverse procedures to demarcate these areas in
each country. Significant changes could be discerned in
the methodology during the last few decades, especially
in indicators due to changing socioeconomic conditions,
rapidly developing statistical databases and the evolving
approaches of stakeholders. Nonetheless, almost all
approaches have some relation to the ground-breaking
work of Berry (1964) at the outset of the Quantitative
Revolution in Geography.

During the socialist era, the study of economic and
infrastructural indicators was common (e.g. Beluszky, 1976;
Potrykowska, 1985). At the same time, demographic variables
were also included in the development studies, emphasising
the direct relation between economic prosperity and the
dynamic growth in population numbers (e.g. Gawryszewski
and Potrykowska, 1988; G. Fekete, 1991).

The transformations of political regimes and the collapse
of socialist socioeconomic structures caused a rapid
increase in the importance (and numbers) of indicators
describing the rising structural crisis (e.g. unemployment
or industrial sector) in transitional Central European
countries (Dovényi, 2001; Kovacs, 2004). The proliferation
of innovations that resulted from the transition to market
economies has also received greater attention in the post-
socialist countries (Rechnitzer, 1993). The widening
territorial statistical background and the rapid increase in
the possibilities for analysis caused a boom in the application
of different methodologies and in the number and variety of
socioeconomic and infrastructural indicators derived from
the investigation of the spatial structure. After 2010, the
revaluation of natural and environmental components could
be detected, primarily as the result of the increasing role of
sustainable development concepts (e.g. Nagy and Kods, 2014;
Papp et al., 2017; Banski et al., 2018).

2.3 Altered spatial patterns in Eastern Central Europe and
in Hungary after the transition

Now that the socioeconomic spatial structures have been
transformed in East-Central Europe after the political
transition to capitalism, similar spatial characteristics and
dichotomies can be detected mainly in the countries that
form the Visegrad Group (Sokol, 2001; Komornicki and
Czapiewski, 2006; Pénzes, 2013b; Novotny et al., 2015).
Thus, regional inequalities significantly increased during the
early 1990s as a direct consequence of the transition from
a centrally planned state economy to the privatised market
economy (Nemes-Nagy, 2006), and the spatial pattern became
even more polarised (Nemes-Nagy, 2000; Szabd, 2003;
Havlicek et al., 2005). The capital-labour relationship has
become the main driver behind iniquitous, uneven capitalist
development (Timar, 2007).

The sudden and profound transitional changes
significantly affected the occurrence and economic situation
of peripheral areas. The rest of the traditionally backward
areas had to face deepening socioeconomic problems. Rural
areas were victimised by the unsuccessful transformation
of the ownership and production structure of agriculture
(Csatari and Farkas, 2008), along with the significant
degradation of the market framed by the Council for
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Mutual An increasing spatial concentration of peripheral
areas became visible in the eastern regions of the Visegrad
countries (e.g. Gorzelak, 1996).

At the same time, some parts of the peripheral settlements
began to develop due to favourable socioeconomic
conditions, especially at the Western border which became
trespass able again and in the vicinity of the largest towns
(Heidenreich, 2003; Halds and Hurbanek, 2008; Egri and
Készegi, 2018). Suburbanisation became one of the most
important processes determining internal migration in
the countries of Eastern Central Europe, especially in
the areas surrounding the capital cities and larger towns
(Kovacs, 2004). This development has had a significant effect
on the development path of the attached settlements.

The positive impact of polycentric spatial development
concepts (Copus, 2001) on the mitigation of intra-regional
disparities is debated (Maly, 2016; Mulicek and Maly, 2019).
In Hungary, functional regions are dominated by Budapest
and its metropolitan region (Siut6, 2008; Pénzes and
Pal6czi, 2017; Szabé et al., 2014). The outstanding position
and concentrated economic performance of the largest towns
is strengthened by the transport network, with Budapest at
its centre (Egri and K6szegi, 2020). Moderate and decreasing
intra-regional inequalities could be observed in the intensive
commuting zones of Hungary’s developed regions, while
small and medium sized towns as centres of employment
in the backward regions (Siité, 2008) showed island-like
development patterns and weak commuting relations,
resulting in high within-region disparities even after the
millennium (Pénzes, 2013a).

2.4 Peripheries in Hungary before and after the political
transition

Peripheral areas in Hungary are characterised by
‘traditional’ peripherality, and some authors claim that the
roots of Central European backwardness could be traced
back to the Middle Ages, as compared to Western Europe
(Baranyi, 2004). Disadvantageous natural conditions
significantly influenced the development possibilities of
settlements and resulted in the conservation of outdated
types of social formations and cultivation methods during
the 18™ century. Disadvantageous social-demographic
traditions might have also contributed to the step backward
for these Central European countries (e.g. in the case of the
Ormansag territory along the River Drava in southwestern
Hungary). The failure of some territories to reap the
benefits of the general economic boom during the last
decades of the 19" century deepened the marginalisation
of the peripheral areas. The construction of railway
lines generated new geographical peripheries being at
a disadvantage, as they were situated far from the main
lines. In other words, underdeveloped areas started to form
with expressively unfavourable socioeconomic indicators
even before the Trianon Peace Treaty (breaking up the
geographical makeup and economic structure of Hungary at
the time), whereas the latter also had deep, unfavourable
impacts on the present borderlands of the country
(Demeter, 2018; 2020; Szilagyi, 2019; Pénzes, 2020). The new
borders deepened the previously existing problems while
generating new ones. Urban hinterlands were separated
from the urban centres by the new border — primarily in
the case of north-eastern, eastern and southern Hungary
(Stli-Zakar, 1992). These backward areas were not only
observable in the interwar period (Szilagyi, 2020), but some
have persisted even up to the present. Beside these, the

territorial changes after Trianon determined the enormous
strengthening of Budapest within the spatial pattern, one
that can be regarded as monocentric notwithstanding the
attempts of the regional policy in the 20'" century.

During the socialist era, new inequalities were generated
by the construction of socialist industrial towns, centrally
controlled redistribution, an exaggerated support of
industrialisation and the forced transformation of agricultural
ownership. The (re)distribution of developmental resources
was in complete accord with the settlement hierarchy
through the system of settlement councils (Perczel-Gerle,
1966). In this respect, small settlements were at the end
of the chain of redistribution, and their access to resources
was strictly limited or even impossible. The National
Settlement Network Development Framework Plan of 1971
made this situation even more difficult. Public services and
infrastructural elements began to vanish in the smaller
villages only to reappear in the cities as the result of the
concentration of financial resources in large metropolises
(Beluszky, 1979).

The scientific investigation of peripheral (.e.
‘unfavourable’) settlements was initiated during the mid-
1970s (Beluszky, 1976). This research analysed the spatial
disparities in living conditions with special attention to the
infrastructural and institutional supply and accessibility.

The first official action plan by the Hungarian Cabinet
to develop the most unfavourable (according to their
economic situation) settlements as part of the Hungarian
regional policy’s first major developmental attempts started
in 1986 (Tomcsanyi, 1986); however, the political transition
to capitalism aborted these efforts. The transformation
crisis - generating territorial inequalities too — urged for
interventions by Hungarian regional policy and prompted
the regularly updated delineations of the supported
(most backward) settlements (these delimitations were
accomplished by the Hungarian Central Statistical Office -
HCSO). The goal behind the delimitation of backward
settlements was to allocate the developmental resources for
the most deprived territories and settlements appropriately
(however, the effectiveness of these attempts is disputed — see
Nagy, 2009). Hungarian researchers and scientific institutes
developed numerous methods with different approaches:
for instance, focusing on the spatial capital, territorial
deprivation and human development in order to outline the
spatial developmental pattern of Hungary (for a summary,
see Pénzes, 2015).

This research brought attention to the rapid rise in
unemployment and a quickly developing structural crisis
in the heavy industrial and coal mining areas (e.g. in the
surrounding areas of Salgétarjan, Ozd, Kazincharcika,
Edelény in north-eastern Hungary, and Koml6, Sésd in
South Hungary). Besides these locations, the towns of Ajka,
Oroszlany, Varpalota (in north-western Hungary) also had to
face a significant decline in their local industrial economies.
The latter territories, however, could restructure their
economy or — through commuting - profit from direct foreign
investments targetting the nearest larger towns.

The transitional crisis areas are located near the traditional
backward areas in north-eastern and southwestern Hungary
(Kovacs and Kods, 2018). As the result of this, extended
peripheral areas were formed after the political transition
(the current state of which is described below). At the
same time, the status of the former peripheries in western
and north-western Hungary consisting of typically small
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villages, began to thrive due to the rapid growth of the
region accelerated by direct foreign investments (mainly
in the automotive and electronic industry and their related
supplier chains) (Molnar et al., 2020) and - especially
after 2010 — due to cross-border commuting to Austria (Kiss
and Szalkai, 2014; Egedy, 2017).

Regional inequalities - as demonstrated by taxable
income, for example - have typically decreased in the
post-millennium age in Hungary (Pénzes et al., 2014),
but the process of peripheralisation may even take place
within these stagnating or decreasing spatial disparities
(Simon, 2017). As a result of the above briefly summarised
processes, it is highly possible that peripheral settlements
may differ from each other in their characteristics — not
only regarding their geographical location but also their
socioeconomic indicators. Using multivariate statistical
methods, we attempt to identify these groups and their
distinctive features (e.g. Bernard and Simon, 2017; Banski
et al., 2018).

3. Data and methods

In the current study, four different methods are applied
in order to create a more comprehensive and complex
methodology to identify peripheral settlements (LAU2
territorial level) after 2010. The selected methods are
all appropriate for the study of territorial development
and peripherality to certain extent, but all have different
characteristics and focus. The described methods refer to the
same LAU2 territorial level (3,155 settlements in Hungary),
for this reason the modifiable area unit problem (MAUP)
is not significant as these researches are based on the most
detailed territorial data publically available. The research
thus cannot deal with the local level within-settlement
territorial segregation.

1. The index of territorial deprivation was adapted to the
Hungarian circumstances by the Institute for Regional
Studies (IRS) of the Hungarian Academy of Sciences.
The multidimensional territorial deprivation index
gives a reliable long-term overview about spatial social
processes based on census years through seven variables
(Kovacs, 2010; Koods, 2015).

2. The Hungarian index of objective well-being (the
formula of this index was also developed by the IRS)
reflect most of the proposals in the Stieglitz-Sen-Fitoussi
Report (Stieglitz et al., 2009). This method provides an

exceptionally complex and sensitive indicator thanks to
its ‘holistic’ view. The Hungarian objective well-being
index contained 30 indicators categorised into 10 groups
(see Nagy and Kods, 2014). The results of objective well-
being were also included in the investigation because of
its international importance.

3. The HCSO developed the recent delimitation of the
favoured settlements of the regional policy on the basis
of socioeconomic and infrastructural development
(altogether 24 indicators were applied). The 1,054
settlements (one third of the Hungarian settlements)
with the lowest development values were classified as
disadvantageous (105/2015 [23™ April] governmental
decree). This methodology was also regarded as essential
to become part of our comprehensive analysis of
peripheral settlements. The computations were repeated
by the authors.

4. Finally, the fourth complex indicator was created in order
to provide a methodologically reliable way to facilitate
delimitation of peripheral settlements. The components
of the complex indicator known as “territorial
development index” were selected from 136 various social,
demographic, economic and infrastructural indicators
with the help of a multistep and accurate narrowing
process which resulted 7 indicators (Pénzes, 2015, 2020).
This method provided the basis for investigating the
Hungarian spatial pattern and the location of peripheral
areas below (Fig. 1 — discussed later).

All of the briefly demonstrated methods are appropriate
for sorting the settlements according to development level.
After computing the results, a comparison was made with
the help of a correlation matrix using Pearson-coefficient
(multivariate calculations were accomplished with the IBM
SPSS 24.0). The objective of this analysis was to detect
the statistical relationship among the different methods
(Tab. 1).

The groups of peripheral settlements were delineated by
using the threshold of the recent governmental document
(105/2015 [23'¢ April] governmental decree), which
meant the delimitation of 1,054 locations with the lowest
development values. The overlapping of the results of the
four mentioned different methods was also investigated
(Fig. 2), and the results of this comparison (the common set
of the four methods) provided the basis for the delimitation
of the confirmed peripheral settlements investigated
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Index of territorial deprivation, 2011 1.000 0.860 0.859 0.847
Index of objective well-being, 2011 0.860 1.000 0.895 0.820
Composit indicator of the HCSO, 2013 0.859 0.895 1.000 0.831
Territorial development index, 2016 0.847 0.820 0.831 1.000

Tab. 1: Correlation matrix of the investigated complex development indicators
Sources: author’s computations based on the datasets from Hungarian Central Statistical Office and TelR;
Kodés, 2015; Nagy and Kods, 2014; 105/2015 (23" d April) governmental decree of the Hungarian Government
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in this study. This group of settlements was analysed
below by multivariate methods in order to discover their
characteristics and to classify them.

For this set of settlements altogether a total of 53 different
demographic, socioeconomic, and infrastructural indicators
were collected on the LAU2 settlement level (from 2016 and
the 2011 census), and normality tests were computed to
select those indicators appropriate for further multivariate
analyses. A total of 36 indicators showed normal distribution
(some of them only after logarithmic transformation).

The Principal Component Analysis (PCA) was applied
(using the Varimax rotation) to discover the relationship
of the selected indicators. The computed 7 components

MORAVIAN GEOGRAPHICAL REPORTS

explained the 81.1% of the total variance. Based on the
r values in the rotated component matrix and the created
correlation matrix, 10 indicators in total were finally selected
for further processing. The following indicators represented
the most significant correlation with the components in the
rotated components matrix:

* ageing index — number of elderly (above the age of 65)
population compared to the young population (below the
age of 18);

e death rate per 1,000 inhabitants (in per mille);

e rate of children with (multiple social) disadvantages
among persons under age 18 (in percentage);

e activity rate (in percentage);

kilometers

Development deciles
I
2
3

[_INUTS 3 boundary

Fig. 1: The development pattern shown by the deciles of the Territorial Development Index of the Hungarian

settlements in 2016

Sources: author’s elaboration based on the datasets from Hungarian Central Statistical Office and TelR

Summarized peripherality

[ I not peripheral (1698)

[ slightly peripheral (298)
I moderately peripheral (224)
B strongly peripheral (297)
I definitely peripheral (646)
[ NUTS 3 boundary

Fig. 2: Summarised pattern of peripherality/backwardness based on the results of four different computations
on development level (slightly peripheral: indicated as periphery by one of the methods — definitely peripheral:

delimited as periphery by all four methods)

Sources: authors’ elaboration based on the datasets from Hungarian Central Statistical Office and TelR; Koés, 2015;
Nagy and Koés, 2014; 105/2015 [23™® April] governmental decree of the Hungarian Government
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e ratio of dwellings without comfort (substandard
dwellings) (in percentage);

* taxable income per inhabitant (in HUF/capita);

* number of taxpayers per 100 inhabitants (in person);

* registered crimes per 1,000 inhabitants (in pieces);

* number of registered enterprises per 1,000 inhabitants
(in pieces); and

* number of broadband internet connections per 100
inhabitants (in pieces).

There were 8 indicators derived from 2016, while the
‘activity rate’ and the ‘ratio of dwellings without comfort’
were from 2011 (from the census dataset).

These 10 listed indicators were statistically appropriate
to classify peripheral settlements. A hierarchical clustering
procedure was applied using the most often-cited Ward
method (e.g. Pészto et al., 2019) and squared Euclidean
distance measurement by standardised variables.

The resulting clusters were characterised by some of the
most important indicators. It is worth pointing out that the
proportion or number of Roma population was not part of
the set of indicators used for the delineation of peripheral
areas. However, the presence of the Roma population is
mentioned in the description because of their sharply
disparate demographic behaviour influencing most of the
indicator values (e.g. health status or mortality) (Rosicova
et al., 2009; Nagy et al., 2015; Sarvary et al., 2019) and
partly because of the significant overlap between the spatial
location of the Roma and the backward areas (Pésztor, 2011;
Musinka et al., 2014; Taylor et al., 2018).

4. Results

Hungary’s spatial development pattern showed
characteristic regional disparities as illustrated by the
territorial development index (TDI - computed on the basis
of datasets from 2016) (Fig. 1). The values of the TDI-index
were ranked into deciles in decreasing order. The results
clearly demonstrate the separation of core and peripheral
territories within the country. The most characteristic
and developed zone was constituted by the agglomeration
of Budapest. Extended developed areas were located near
the county seats (especially in the north-western Hungary,
in the surroundings of Gyér, Székesfehérvar, Szombathely,
Veszprém). These suburban zones tended to be linked
to each other, forming a generally developed region with
only island-like peripheral settlements. The neighbouring
territory of the Lake Balaton appeared as a continuous,
developed belt. County seats in southern and eastern
Hungary had limited effect on the development level of
their surroundings. Small and medium-sized towns stand
isolated (and were unable to increase their surroundings’
level of development) within the continuous peripheral zone
along the north-eastern, eastern and southwestern border
regions (near the eastern Slovakian, Ukrainian, Romanian
and Croatian borders), forming the external periphery. The
so-called inner periphery in the Eger—Szolnok-Debrecen
triangle along the Middle-Tisza territory became even more
visible after the political transition.

The stripe of peripheral settlements extended along the
state border of Hungary from Négrad county (westward
from Salgétarjan) to Békés county (southward from
Békéscsaba) through the surroundings of Ozd (between
Salgétarjan and Miskolc), the Cserehat (northward from
Miskolc), Bodrogkoz, Bereg, Szatmar, Nyirség (northward

and eastward from Nyiregyhdza) and Bihar (southward from
Debrecen). It is important to emphasise the backwardness
of the South-Transdanubian region too (southward from
the Lake Balaton, primarily westward from Kaposvar and
southward from Pécs). The territory of the inner periphery
is clearly visible. Territorially most concentrated (at the
same time traditional) socioeconomic peripheries and the
deepest backwardness was detected in the Cserehét (north
of Miskole) and Orménsag (Drava River) areas.

These regional-scale disparities had already existed
during the socialist era, and they became more visible
during the transition period from communism to capitalism.
The West-East developmental slope was stressed by the
spatial concentration of peripheral areas in northeastern
Hungary, while the better position of central Hungary
(with Budapest in its core) was contrasted even more by the
compact backward zone in southwestern Hungary (Nemes-
Nagy, 2006).

The aforementioned four methodologies provided
a comprehensive and broad quantitative basis to delineate
the set of peripheral settlements after 2010. Despite the
difference in methodological tools and sets of indicators,
significant overlap could be detected in the spatial patterns.
This draw the attention to the ‘rigidity’ of spatial patterns
(Tab. 1). This feature of Hungary became especially visible
after the millennium. On the one hand it meant that core
and peripheral areas are well discernible on regional scale,
and also that changes in the location and pattern of these
backward areas are basically negligible in the last decades.
On the other hand, backwardness (and the development as
well) became multidimensional - as all the indicators describe
a similar pattern of development regardless of differences in
methods and datasets.

The overlapping of results is clearly demonstrated
by Figure 2. Approximately 53.8% of the Hungarian
settlements were not indicated as backward by any of the
introduced developmental calculations, whereas more
than one fifth of the settlements (20.6%) were delimited as
peripheral by all (4) methodologies. These settlements could
be labelled as “definitely peripheral” in their socioeconomic
and infrastructural development because even differing
methods confirmed their backwardness. The categories on
Figure 2 between these two extremities reflect the numbers
of research that classified the settlement as peripheral. The
group of “definitely peripheral” Hungarian settlements
is primarily in the focus of the current research in the
following paragraphs.

The backwardness of the settlements in the categories of
peripherality is clearly seen by some of the demonstrative
economic indicators (Tab. 2). These indicators tend to
represent declining values parallel to the increase of
backwardness. In the case of the ‘definitely peripheral’
category the rate of unemployment is almost three times
higher than the Hungarian average, the taxable income per
capita hardly reaches half of the national average and real
estate prices show an almost fivefold difference. Peripherality
is also related to settlement size: increasing development
was typical in case of higher average population. The
definitely peripheral settlements are usually small villages,
with an average population of approximately 800, which
is only one fourth of the Hungarian average (however, the
latter includes Budapest, with its more than 1.7 million
inhabitants). There were only four settlements with
town administrative rank (namely Cigand, Hajdihadhaz,
Nagybajom and Nagyecsed) among the definitely peripheral
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Rate of

Categories Average population unemploymeyt among Yearly t.axable income Average plric.es of real

number of settlements the population with per capita (1,000 HUF) estates (million HUF)
the age 15-64 (%)

Not peripheral 4,946.1 3.33 1,142.3 12.90

Slightly peripheral 1,208.2 6.97 784.0 3.79

Moderately peripheral 1,213.0 7.94 733.2 3.06

Strongly peripheral 890.6 9.24 638.8 2.72

Definitely peripheral 795.2 11.52 582.3 2.11

National average 3,106.4 4.18 1,074.3 11.55

Tab. 2: The characteristics of settlements in the categories of peripherality in 2016
Sources: authors’ computations based on the datasets from Hungarian Central Statistical Office and TelR

group of settlements (according to the administrative
division there were 346 towns in Hungary in 2016) (Bujdosé
et al., 2016).

The geographical location of the definitely peripheral
settlements was quite concentrated. Almost 20% of these
settlements were located in Borsod-Abatj-Zemplén (19.5%)
and in Baranya (19.3%) counties, while Szabolcs-Szatmar-
Bereg (16.1%) and Somogy (14.6%) counties accounted for
an additional 30% (4 counties out of the 19 comprise more
than 50% of the backward settlements). As a result of the
quite uneven dispersion of settlements, some of the counties
are characterised by a high ratio of definitely peripheral
settlements compared to the total number of settlements
in the county. More than one third of the settlements
were in the most backward category in Szabolcs-Szatmar-
Bereg, Baranya, Hajdd-Bihar, Somogy and Borsod-Abadj-
Zemplén counties, and more than 20% of the settlements
in Tolna, Békés and Heves counties were also categorised
as peripheral. At the same time, none of the settlements
were definitely peripheral in Gyér-Moson-Sopron and in
Koméarom-Esztergom counties, and the ratio was under 1%
in Pest, Fejér and Vas counties too.

The set of peripheral settlements might be segmented by
different dimensions as overviewed in this study. As a part
of the current investigation, a hierarchical cluster analysis
was carried out in order to detect sub-groups within the
group of ‘definitely peripheral’ settlements. This analysis
covered 646 settlements (with 5.24% of the population of
Hungary in 2016), and differentiation was done based on
the values of the recently listed 10 indicators selected by
the principal component analysis. The most appropriate
outputs were produced by the 7 clusters division confirmed

by the classification results from the predicted group
membership of the discriminant analysis (81.9% of original
grouped cases were correctly classified). The 7 resulting
clusters can be discerned by some recurring characteristic
features (see Tabs. 3-6). As cluster 3 and 4 includes only 6-6
settlements, the analysis focused primarily on the 5 larger
clusters.

All clusters reflected disadvantageous demographic,
socioeconomic and infrastructural features, but some of their
characteristic (distinctive) features are highlighted below.

Cluster 1 included 120  settlements  with
approximately 92,000 inhabitants (Fig. 3). Moderate
aging and an above average ratio of Roma population
characterised these settlement. Slightly disadvantageous
social, educational and employment scenarios, below
average economic conditions and moderate levels of
infrastructure are suggested by the indicators. The spatial
pattern of this cluster was typically dispersed, but higher
concentration could be detected in the eastern part of
Szabolcs-Szatméar-Bereg county and in the southern part
of the Hungarian Great Plain. High abundance of Cluster 1
could be found in northern Somogy, western Tolna and
eastern Baranya. The settlements of this cluster located in
the Southern Great Plain typically had larger populations
with characteristically lower proportions of Roma. This
cluster had the oldest building stock among the definitely
peripheral settlements.

Cluster 2 was the largest, with 231 settlements
containing approximately 230,000 inhabitants. Juvenile
age characteristics seemed to be dominant in much of the
Roma population. The social, educational and employment
situation could be regarded as moderately disadvantageous,

Clusters Number of Total numl.oer of Average population
settlements population number of settlements
Cluster 1 120 92,129 767.7
Cluster 2 231 226,079 978.7
Cluster 3 6 2,069 344.8
Cluster 4 6 1,005 167.5
Cluster 5 122 107,951 884.8
Cluster 6 48 29,072 605.7
Cluster 7 113 55,412 490.4
Definitely peripheral settlements 646 513,717 795.2

Tab. 3: The characteristics of settlement-types within the group of definitely peripheral settlements
Sources: authors’ computations based on the datasets from Hungarian Central Statistical Office and TelR
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and economic conditions below average were accompanied by
moderate levels of infrastructure. Most of the settlements
could be found in the traditional borderland peripheries
(north-eastern and south-western Hungary) and in the
vicinity of the ‘massive’ backward zone of the Cserehat (see
Cluster 6). Clusters 3 and 4 included only a limited number
of settlements.

Cluster 5 included 122 settlements and almost 110,000
inhabitants. The young age demographics, rapid growth,
and high percentage of Roma population could be observed
as characteristic. Significantly disadvantageous social,

educational and employment situations, below average
economic conditions and moderate levels of infrastructure
were detected in the case of these settlements. Most of
the settlements in this cluster seemed to be located in the
former structural crisis areas whose employment problems
after the regime change led to complex cumulative social
and economic backwardness. The average size of the
settlements was almost 900 inhabitants.

Cluster 6 covered settlements with the worst conditions: 48
settlements and almost 30,000 inhabitants were in this
cluster. An extremely young demographic structure with
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a high percentage of Roma could be detected. Expressively
disadvantageous social, educational and employment
conditions characterised this cluster, with poor economic
conditions and low levels of infrastructure. A slight
population increase was observed as massive migration loss
was counterbalanced by a significant natural reproduction
rate. The rate of socially challenged children with cumulative
disadvantages is extremely high. The settlements in this
cluster are dominantly concentrated in the traditional
backward area of the Cserehat, northward from Miskolc
in northern Hungary and in the edge of Bodrogkoz with
weak connections. These tendencies drew attention to the
formation of a subregion with segregated and marginalised
populations (this process could be described as ‘territorial
ghettoisation’) (Virag, 2006).

Cluster 7 included 113 settlements with more than 55,000
inhabitants. The average population size is below 500
inhabitants, thus this cluster contains the group of
peripheral small villages. Besides this, the remaining
descriptive features were similar to those in Cluster 5.
Evidently, a juvenile age demographic structure was
accompanied by the high percentage of Roma population.
An obvious disadvantageous social and educational situation
can be detected here. Dependence on employment (due
to the extremely important role of public employment),
below average economic conditions and moderate level of
infrastructure can also be observed. This type of peripheral
settlement was primarily located west of Pécs and northward
from Miskole in the surroundings of the settlements in
Cluster 6 (dominated by Roma population).
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5. Discussion

The results of the comparative analysis drew attention to
the spatial pattern of peripheral areas, showing territorial
concentration, and to the ongoing processes of spatial
marginalisation with several cumulative socioeconomic
symptoms. The different approaches to peripherality and
marginality (Novotny et al., 2015) significantly overlap
each other in the case of the concentrated backward areas
along the state border of north-eastern and southwestern
Hungary (for this reason, the two phenomena are hard
to separate). The pattern and situation of ‘definitely
peripheral’ areas strengthen any scepticism about the
chance of polycentric development (Maly, 2016; Mulicek
and Maly, 2019), and confirm the ongoing and enduring
polarisation at a localised scale (Copus, 2001). The ‘rigid’
spatial pattern represented only limited alteration in the
last decades due to transport investments (T6th, 2006;
Egri and Készegi, 2020), and developments financed by
the Cohesion Fund of the EU (Kovéacs and Kods, 2018),
because of the impact of the hierarchy of settlements on the
financial resource allocation.

The resulting clusters tend to highlight different
characteristics and probably different paths or reasons
behind their general backwardness and disadvantageous
demographic, social, economic and infrastructural situation.
The geographical location of the different groups tends to
confirm the existence of semi-periphery and the fuzzy-like
character of backwardness instead of the dual concept of
core-periphery. Both the borderland peripheries and the
inner peripheries were inhomogeneous, that is, composed of
several different clusters.

The analysis of differences between the clusters of the
investigated peripheral settlements might elicit some
proposals in support of potential future policy interventions.
The main problem to which we want to draw attention,
however, is that clusters showing territorial concentration
require different treatment from those areas, where
peripherality shows a dispersed pattern, or a spatially
compact backward zone, composed of settlements belonging
to numerous different clusters. The fuzziness and
intermingling makes allocation of sources difficult, as well
as the dispersed patterns, because the problems of these
areas cannot be always resolved by a large investment, but
sometimes numerous smaller and well-targetted measures
are required in development planning and socio-politics.
In short, a differentiated regional planning is required to
overcome the problems of peripheral areas in Hungary.

Cluster lisregarded asthe leastbackward of all the clusters.
The situation in Cluster 2 could be improved by the expansion
of education and basic social services, with the controlled
intervention of the state specified by local conditions.
Clusters 6 and 7 demonstrated the most characteristic spatial
concentration in the traditional backward areas in Hungary,
while cluster 3 partly represented higher density close to
previously mentioned zones. Clusters 1 and 5 were dispersed
regarding their spatial pattern. Clusters 5 to 7 reflect
disadvantageous demographics with the rapid growth of the
marginalised Roma communities (Varadi and Virdg, 2014;
Pénzes et al., 2019), and selective migration that deepens
the unfavourable situation (Michalek and Podolak, 2010;
Kubes and Kraft, 2011; Miszczuk and Wesolowska, 2012;
Kebza, 2018). This population growth, especially in the case
of the ‘definitely peripheral’ settlements, caused even an
increase in population numbers in some of the settlement
groups — in contrast to the findings of Musil and Miller

(2006), Kubes and Kraft (2011), or Miszczuk and Wesotowska
(2012). The situation is exacerbated by the processes of the
real estate markets (Pésfai and Nagy, 2017). The worsening
condition and aging dwellings in these areas are reflected
in the extremely low real estate prices, which - initiating
a vicious circle - hinders escape from these backward
settlements, whereas low real estate prices attract more and
more deprived people.

This paper did not investigate processes of
peripheralisation and did not trace the “way to
backwardness” — as generally proposed by Kithn (2014)
and Lang (2015). Regardless, the developmental paths
of peripheral settlements should be investigated in order
to discover backwardness factors that became dominant
during the last three decades. Previous studies have already
highlighted the driving processes and shifts in zones of
peripherization (Gy6ri and Mikle, 2017, Demeter, 2018,
Demeter, 2020, Papp et al., 2021). We rather stress the
urgent need for a more sophisticated, territoriality
differentiated approach in regional development planning,
as discussed above.

Comprehensive but adaptive state interventions should
be implemented to slow down the spatial polarisation and
mitigate its socio-economic consequences in Hungary,
processes that seem to be very concentrated. The situation
is crying for urgent steps that cannot only be solved with
European Union tenders (Kovacs and Kods, 2018). The
most important objective should be to prevent the creation
of extended and contiguous / compact groups of settlements
with backward features by supporting the emergence of
local centres, or by the deconcentration of investments, even
if still concentrated in larger towns with better accessibility
(parallel to the improvement in basic local infrastructure).
Besides respecting the European idea of an integrated
territorial approach, regional and local specificities
should also be consciously taken into account (Kube§ and
Kraft, 2011; Maly and Muli¢ek, 2016), and new approaches
to territorial government should be implemented (Leick
and Lang, 2018), including not simply a decentralisation
of decision making but a realistic consideration of local
demands, possibilities and experience.

6. Conclusions

This study has focussed on the delimitation and
classification of peripheral settlements with an application
of multivariate statistical methods, using the example of
Hungary - as a representative country that experienced
structural changes both after the collapse of the socialist
regime and after the accession to the EU - within one
generation. After giving a comprehensive overview of the
most important methodologies applied to delimit peripheral
settlements in Hungary after 2010, settlements indicated as
peripheral by all four analysed methods were considered as
‘definitely peripheral’, and this group was subject of further
examination. The strong spatial correlation and significant
overlaps between these methods illustrates the ‘rigid’ spatial
development pattern of Hungary, becoming even more
polarised after the millennium. Core and peripheral areas
(in varying degrees) show remarkably distinctive spatial
(regional) patterns.

More than one fifth of the Hungarian settlements (646
settlements) was regarded as ‘definitely peripheral’ (being
socio-economically peripheral according to all investigations).
Initially, 53 different demographic, social, economic and
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infrastructural variables were involved in the investigation
to describe and characterise these settlements. Using
normality tests and Principal Components Analysis, this
number was reduced to the most appropriate 10 indicators,
which provided the basic dataset for the application of
hierarchical cluster analysis, which grouped the 646 cases
into 7 clusters. Five of these groups had special identifiable
characteristics that distinguished the groups from one
another. The territorial pattern of the clusters did not
indicate any sharp boundaries between them as the clusters
showed mixed territorial patterns, even though some spatial
segregation became visible.

The problems of most peripheral settlements seemed to
have a close correlation to the rapid growth and significantly
increasing percentage of the Roma population. The poverty
and marginalisation with cumulative socioeconomic
backwardness is especially concentrated in north-eastern
and southwestern Hungary.

Future research should focus on those initiatives
and interventions (on the government level [or by its
institutional network], on the local governmental level, or
on the level of church and civil society - NGOs) that mitigate
the problems that were discovered. As our results pointed
to the differing characteristics of backward settlements in
Hungary, these would require special, territorially adaptive
measures and targeted attempts, unique solutions to
improve their condition.
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