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Socio-economic changes in the borderlands
of the Visegrad Group (V4) countries

Lucia MALIKOVA *, Michal KLOBUCNIK 2, Vladimir BACIK ?, Peter SPISIAK

Abstract

Under the influence of globalization and state integration processes, the importance of a border as a barrier
is gradually decreasing. Borderlands are still perceived as specific phenomena, however, not only in terms of
historical development but especially in the context of their changing impact on the daily lives of their inhabitants.
Along with EU enlargement, the de-bordering process has also become significant in many countries where the
borderland played an important role in the past. These include the V4 countries, whose borderlands are the
object of this research. In this article we analyze these areas on the basis of selected socio-economic indicators,
with a focus on change in the period 2001-2011. As indicated by the Analysis of Variance, the results show the
significantly differentiated development of the borderlands, in terms of the individual values of indicators both
within the borderland of the EU member states, as well as along the external border of the EU.

Keywords: Border, borderland, periphery, indicators, the Visegrad Group (V4 countries: Czech Republic,
Slovakia, Poland and Hungary), Analysis of Variance (ANOVA)

1. Introduction

Under the influence of globalization and multi-state
integration processes, the importance of a border as a
barrier is gradually decreasing, which can in many respects
evoke a world without limits, without borders (even if we
think about national boundaries only). Although the idea
of a borderless world is tempting, research on borders and
borderlands has emphasized that the boundaries still exist,
the significance of borders persists (Best, 2007), but their
meaning has become more complex (Paasi, 2012). This
phenomenon occurs in the social and cultural sphere as
well as along the national borders, as in the case of the EU,
where the introduction of the common market for goods,
capital, and services often resulted in narrowing their
importance only to the delimitation of the geographical
territory of independent states. As a result, the status
of many borders has changed significantly and is now
being reflected in the research literature. This indicates
a declining significance of bounded areas, in terms of the
rise of the ‘space of flows’ of capital, information and people
(Newman and Paasi, 1988; Anderson and O "Dowd, 1999),
and increased cross-border cooperation (Best, 2007; Bufon
and Markelj, 2010; Johnson et al., 2011).

EU policies and activities aimed at the mitigation of
borders as barriers can generally be described as processes
of de-bordering and political restructuring (Nelles and
Durand, 2012). Although globalization has challenged us
in a positive way and enabled the opening of boundaries
which had previously separated us, its impact affects only
some cross-border flows, and as Newman (2006) points
out, we need to realize the real existence of a hierarchical
world with existing borders (whether spatial or aspatial)
that are part of our daily lives. At the same time, we need
to accept that these borders do not necessarily correspond
with national borders; moreover, they often fail to coincide
with them (Anderson and O Dowd, 1999). Such research

connotes the interactions and dichotomies between different
types of boundaries (e.g. physical, symbolic, political or socio-
economic), as well as an understanding of boundaries as such
(Jackson and Molokotos-Liederman, 2015).

Even today, however, we can find places where borders
still represent some form of a barrier (e.g. a military,
transportation or communication barrier), especially for
the territory on both sides of the border — the borderland.
Thus, from the perspective of economists, historians and
even geographers, the borderland is, due to various negative
barrier effects, often considered to be a periphery. And it
is not only from a geographical standpoint but also from
the perspective of national policies, as a supplement to
the already degraded socio-economic status of these areas
(Nelles and Durand, 2012), or as a result of the concentration
of economic activities in core regions instead (Paasi, 1999;
Xheneti et al., 2012). Moreover, in the borderland one finds
mostly rural areas which are already very often perceived
as peripheral. As many scholars point out, although
geographic location is still an important factor, with the
decreasing importance of the border as a barrier on the one
hand and increasing cross-border cooperation on the other,
the perception of any geometric aspects is shifting from
looking through the distance of an area to its accessibility.
Thus, in the borderland we can identify peripheral as well
as core areas (Jefabek et al., 2004). An example of this is the
existence of the area across the Polish (PL), Czech (CZ) and
German (DE) borderland zone described by Johnson (2009)
as the region of prosperity. Similarly, the area between
Bratislava, Vienna and Gyér (in a broader sense, Budapest)
is known as the ‘golden triangle’ (Rajéakova, 2005).

The analysis of changes in the meaning of borders and their
impact on the borderland is interesting to study, especially in
those countries whose borders have changed significantly in
the past; for example, as represented by an important line in
the formerly politically divided Europe (the so-called ‘Iron
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Curtain’), and now part of the EU’s internal borders. This
includes, among others, the V4 countries (Slovakia (SK),
The Czech Republic (CZ), Poland (PL) and Hungary(HU)
whose borderlands are the object of this research. In fact,
we agree with Anderson and O Dowd's (1999) reflection
on the relevance of borderland research - in terms of its
comparison and relations with other adjacent regions of the
neighbouring state(s).

First, a theoretical framework addresses the issue of
the border and borderland and its re-positioning within
European re-territorialization and restructuring processes,
as well as how the new regional geography' adds emphasis
to work on borderlands, while focusing on the Central
European countries. This is followed by a section which
discusses the methodology for the delimitation of the
border, and the relevance of the indicators used in our
analysis. Building on this theoretical and methodological
background, attention is then given to the analysis of the
borderland of V4 countries, with emphasis on understanding
the ongoing socio-economic changes. In the last section
we summarize the most important aspects of borderland
research, in terms of the Central European space, and the
key findings of this research are presented.

2. Theoretical framework

This section looks more deeply into the theoretical
issues related to the merits of research on borderlands
and transboundary space and its position within the new
regional geography, in the context of Central European
countries. As pointed out by Johnson (2009), Europe is an
interesting example of how border regions create a new
space for the government, cultural interaction and economic
development and, at the same time, it is the transboundary
space which helps to address many of the spatial queries
prompted by on-going globalization trends. Reflecting on
the importance and status of the borderland in theoretical
considerations, we must first think about its position within
the regional structure of national states. In particular, since
the borderland has become the spotlight of many studies
due to the spatial changes related to EU enlargement
(e.g. revision or changing the status of borders) (Xheneti
et al., 2012), border areas are put into a rather new situation,
as they are both marginal within the territorial structure of
individual states, while also central in consideration of the
EU integration processes (Bufon and Markelj, 2010). We can
therefore speak of the so-called conflict of territorial logics,
where borders are of vital importance for nation states
while at the same time undermine the unity and integration
promoted by the EU (Popescu, 2008).

On the other hand, former transition and transformation
processes and the current influences of globalization and
internationalization are redefining the European space,
through locational impact (recreating places from the sub-
continental to the local level), and thus articulating a new
regional geography (Dingsdale, 1999). Existing links over the
national borders have created corridors of co-operation (ibid.),
which according to Johnson (2009) play an increasingly
important role in the changing territorial structure of the EU.
In this context, O “Dowd (2001) even speaks of ‘trans-frontier’
regions (or cross-border regions, Euroregions) as central

to European integration, as an alternative to a Europe of
sovereign states. Pikner (2008) adds that the implementation
of cross-border structures, such as Euroregions, is a partial
aspect of the institutional innovation and shifting territorial
configurations within the EU.

It should also be emphasized, that these borders, once
perceived as physical barriers, the dividing line between
states and geographic space, have been recently considered
not only as a geographical space but rather conceptualized
as “transformative and evolving processes that are
politically, economically and socially embedded” (Xheneti
et al.,, 2012: 317). It is the impact of the border on the
territory, i.e bordering and de-bordering processes, which
should be in the spotlight of current academic, social, and
political discourses (Newman, 2006).

These aspects are just some of the many issues which
highlight the apparently strong position of border and
borderland issues in the discussions within the new regional
geography. Many scholars, however, suggest that there is
still enough space for the study of borders and, in particular,
cross-border areas, within discussions of the territorial
restructuring of Europe (Perkmann, 2003). Supporting the
idea that boundaries are in fact parts of rescaling processes,
Paasi (2002) justifies the lack of attention paid to the border
and borderlands resulting from researchers whose field
adopted simplified visions of a borderless world and where
the importance of spatiality is underestimated.

Moreover, we can agree with Johnson’s (2009) critisism of
the emerging studies on restructuring and political rescaling
(based on the work of scholars such as Brenner, 2000, 2003
and Gualini, 2004), where the borders and the borderland
issues are not sufficiently addressed and often even neglected.
Even so, Brenner, highlighting the importance of ongoing
rescaling and restructuring processes within Europe, focuses
more on the fact that it is the centre or in fact “city-regions
that have become key geographical sites in which various
trends and counter-trends of state reorganization are being
articulated” (Brenner, 2003: 319). On the other hand,
Gualini (2004) argues that the omission of cross-border areas
in his research is made in order to simplify the interpretation
of results. Thus, Johnson’s (2009) criticism is justified since,
as he argues, transboundary regionalism is closely linked to
territorial restructuring processes across Europe, and there
are still many questions to be answered in this respect. For
instance, as emphasised by Varr6 (2014), criticisms of state-
centrism in studies on cross-border regions have already
pointed out deficiencies in terms of a largely one-dimensional
perspective, focusing in particular on the territorial and
scalar aspects of cross-border regionalism.

We believe that Central European countries (V4
countries in this case), in particular, since they have
undergone not only economic transformation but territorial
transformation as well (Buffon, 2007), represent an
interesting ‘experimental’ field for the study of how former
transition and current globalization processes, transform
the status of their borderlands. Even more is this the case
when we consider that the fall of the Iron Curtain and EU
enlargement resulted, in fact, in some borders disappearing
while others were created (H&kli, 2008). As a result of the
above-mentioned processes, some parts of their borderlands

! The ‘new regional geography’ is a term used by some geographers, mainly in the 1980s and 1990s, who were engaged in solving
the problem of the region by reframing the terms of the study itself. In this regard, region was seen as a medium and outcome
of social practices and power relations operating at multiple spatial scales, while serving as a kind of fix. Its critique focuses on
insufficiently spatialized social theory and political economy (see Gregory et al. [eds.], 2009).
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have been transformed from peripheral areas to areas
of interest and economic growth (Stryjakiewicz, 1998),
while at the same time the peripheral position of other
border areas could have even been exacerbated. As already
highlighted, the EU enlargement process itself tended to
prioritize the development of central regions, leaving a
number of borderlands in vulnerable positions (Xheneti
et al., 2012). Moreover, the current spatial structure of these
countries (which is now being shaped by Europeanization
through the influence of the EU (Dingsdale, 1999)), often
does not correspond with the historical form of territorial
organization, while persistent cross-border regions (relations
and ties) tend to copy the former spatial framework and
often do not fit into the current spatial regionalization
(Buffon, 2007; Buffon and Markelj, 2010).

Thus, it seems that V4 countries might be a convenient
laboratory for analysis of the borderland, cross-border
linkages and the diversity/similarity of adjacent areas on
both sides of the border. Therefore, in this article we analyze
such areas on the basis of selected socio-economic indicators,
with an emphasis on the population characteristics of
those who live in the borderland. We attempt to somehow
connect conventional, traditional approaches accentuating
mostly the territorial aspects of peripherality (in terms
of geographical isolation, peripheral location — i.e. the
borderland), with unconventional perspectives emphasizing
aspatial peripherality (peripherality connected not
only with a physical space, but with the multiplicity of
social spaces which overlap the same geographical area
(McDonagh, 2002)).

Our work is based on the assumption that despite the
geographical proximity of the analyzed borderlands (Central
European countries, neighbouring countries), historical
circumstances (transformation processes) and their position
in relation to EU (accession to the EU in 2004), differences
in changes in indicator variables and also in the level of
development and current status between certain areas along

and across the border, can be observed. Thus, some parts of
the borderland can be considered as peripheral and others
as central; as barriers on the one hand and as gateways of
interaction on the other (Anderson and O Dowd, 1999;
0O’Dowd, 2001).

Based on this general hypothesis, we attempt to answer
questions related to the intensity and extent of changes in
the selected socio-economic indicators. In particular, we
focus on both changes along the border (within the country)
and changes between neighbouring areas on both sides of
the border (cross-border relations). Since border areas are
often at the interface of different economies, environments
and cultures, borders can act as barriers resulting in
different development paths on both sides of the border
(Kratke, 1999; Johnson, 2009). Bearing this in mind,
despite the dual functions of the borders, and a frequent
weakening status of the border as a physical barrier, there
is a kind of imaginary barrier that exists between these
countries, which causes differences, and in some areas still
represents a dividing line.

3. Methodology

The borderland represents an interesting research space
not only from the geographical perspective, but also from
the perspective of historians and economists. Although
‘borderland’ is a common research subject in these
disciplines, its delimitation is far from being uniform. In
academic research we can find a variety of views, procedures
and criteria used to define the borderland. As Jeidbek et al.
(2004) point out, an exact definition or universal delimitation
of the borderland does not exist, since every single discipline
studies this phenomenom from a different perspective and
the final delimitation of a borderland is adjusted to reach
different research objectives. But, in general, we can identify
the most commonly-used types of borderland definition,
based on prevailing criteria (see Tab. 1).

Type of delimitation

Criterion and characteristics

Administrative

criterion.

Geometric / distances perspective

Objective

Delimitation based on administrative subdivision (municipalities, districts along the
border, Euroregions in EU). Practical delimitation due to data availability.

Delimitation based on the distance from the border area, often using the administrative

- 15 km - definition of the borderland for the purpose of questionnaire surveys
(Jerabek et al., 2004)

- 20 km - zone defined on the basis of national legislation (Arnold-Palussiére (1983) in
Jerabek et al., 2004)

- 25 km - definiton in various international acts upon adoption of hilateral agreements
on the regulation of cross-border movement of goods and people (Bufon, 2007).

Delimitation based on common historical development features (e.g. relict boundaries

Historical .
— now non-existent).

Delimitation of the borderland as a culturally or ethnically homogeneous area (usually

Cultural / ethnic dimension according to share of ethnic minorities).

For example delimitation based on EU requirements on the possibility of drawing
support for the borderland (borderland as territory with population of 1 million and
more).

Political and economic

Definition based on delimitation by natural barriers (e.g. mountains). This aspect is

Physical-geographical aspect currently receding into the background due to technical progress.

Delimitation based on a subjective identification of people with the borderland. This
approach emphasizes ‘bottom-up’ delimitation (useful especially in identifying and
building the identity of the borderland).

Subjective | Perceptual dimension

Tab. 1: Types of borderland delimitation. Sources: Jerdbek et al., 2004; Bufon, 2007; edited by authors
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Some authors focus on issues of border and borderland
without its explicit delimitation, emphasizing its
dependence on the definition of the type and nature of the
border, especially in terms of the openness and permeability
of the border (DZupinova et al., 2008; Jetabek et al., 2004),
or from the perspective of those from one side of the
border (Xheneti et al., 2012). Other scholars highlight
the problem of spatial scales of boundary construction,
which not only plays an important role in the delimitation
of the borderland (Johnson, 2009) but also represents
one of the major themes in border studies (Newman and
Paasi, 1998). Such studies are mostly dedicated to the
processes of deterritorialization and re-bordering, generally
recognized as rescaling examples (Hakli, 2008), although,
as highlighted in the previous section by Johnson s (2009)
criticism, there is still a call for a greater implementation of
scale within the border issues.

Based on the empirical findings of a case study in the
Czech Republic, Vaishar et al. (2011) and Vaishar et
al. (2013) point out quite interesting results, that the
influence of a state (national) border is the most significant
in the first village (municipality) at the border and at the
first town (centre) which provides services of a higher
rank. For these authors, such territory can be classified as
borderland. We may argue that this statement, although
it applies to a certain area in the Czech Republic, can not
be generalized. At the same time we need to acknowledge
that such understanding of the borderland is limiting to a
certain extent and with current globalization influence it
can hardly be recognized as unambiguous. As mentioned
in the previous section, attention is now shifting from
the distance of a certain place to its accessibility (Jerabek
et al., 2004). Thus, a distant area with better accessibility
(e.g. transport connectivity) to the border may be more
affected by the presence of the border itself.

In the context of EU enlargement processes as well as the
increasing importance of EU policies (devoted among others
also to border regions and borderlands), several scholars
have paid attention to borderland research in terms of the
formation of new structures: Euroregions (Perkmann, 2003;
Johnson, 2009; Nelles and Durand, 2012; and with regard to
the analyzed area, for example, Dotzbtasz, 2013; Tokes and
Lenkey, 2013); areas allocated on the basis of different levels
of NUTS (Wieckowski et al., 2012); and even administrative
units of the countries (Kladivo et al., 2012). In general, we
can agree with a borderland being interpreted as “the region
or area in relative close proximity to the border within which
the dynamics of change and daily life practices are affected
by the very presence of the border” (Newman, 2006: 150)
or, in other words as, “areas in which both economic and
social lives are directly influenced by the proximity of an
international border” (Bufon, 2007: 4).

4, Study area

For our analysis we chose Central European countries,
expecially the V4 countries (Czech Republic, Slovakia, Poland
and Hungary). This study area was not chosen randomly but
rather influenced by several factors:

e these neighbouring countries are located in Central
Europe, which combines proximity to the socio-economic
situation and particularly historical development.
Boundaries as well as the borderland of these countries
had been changed considerably in the past (e.g. by
forming boundaries of a politically-divided Europe, the

so-called Iron Curtain). We also bear in mind the different
ways in which these particular historical changes impact
on the diverse and contradictory dimensions of borders
(Anderson and O "Dowd, 1999);

* in 2004, these countries joined the EU (as a part of the
EU enlargement process) and their eastern borders have
become part of the external border of the EU. Xheneti
et al. (2012) argue that the EU enlargement could only
have minimal impact on the socio-cultural basis of
these border areas since historical, social and cultural
dimensions of these boundaries were stable over time.
As recognized in another part of their work, however,
the nature of the borderland has changed significantly
(the eastern boundary is seen as a periphery, the western
boundary as a space for cooperation). It is therefore
interesting to see whether and how the EU territorial
transformation is reflected in the socio-economic status
of these borderlands; and

* several authors have carried out their research within the
issue of borders and borderlands in the Central European
space, highlighting various aspects. The work of Xheneti
et al. (2012) examines the impact of EU enlargement
on changes in the spatial characteristics of the border
regions related to the redirection of the economy and
market flow to the west, resulting in peripheralization of
eastern boundaries. In comparison, Turnock (2002) and
Perkmann (2003) analyze the creation of CBC regions
(cross-border cooperation) as a result of the declining
importance of borders and increasing regional initiatives,
and Wieckowski et al. (2012) focus their attention on
the more closely specified area of transport accessibility
and tourism development in the PL/SK borderland. The
diversity of these studies shows that borders and the
borderlands have become important objects of research,
and not only in the Central European space.

Given the diversity of borderland interpretations, as
well as the various foci of studies, this research requires a
variety of methodologies (Bufon, 2007). In our study we used
a relatively simple but sufficient zoning method, buffering,
based on the definition of direct air distance from the selected
object (state border). This delimitation is based on geometric
aspects using the administrative criterion as a zone of
municipalities located along the borders. With respect to
differences within the analyzed countries (area, length, and
width), in the first phase of the borderland delimitation we
used several distance zones and spatial relations (Fig. 1).

Using 30 and 50 km distances proved to be inadequate,
especially because of the small territorial size of Slovakia (the
shortest width of the country reaches less than 80 km). When
using a given distance 30 and 50 km, the final delimitation
of the research would comprise 1,857 or 2,696 municipalities
respectively, representing 63% or 90% of all municipalities
of the country. Such delimitation of the borderland would
significantly affect our interpretation of the results obtained
from the research. Moreover, it was also necessary to take
into account differences in the size of territorial units
(municipalities, districts) or administrative units (NUTS)
within the analyzed countries.

After selecting a 20 km distance zone as the most
convenient, it was necessary to select the appropriate spatial
operation to obtain the final selection of municipalities and so
define the borderland. For this purpose we have chosen the
position of the centroid of the spatial unit, which appears to
be a suitable approximation of its position for its integration
into the distance zone. We excluded another spatial operator,
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distance up to 20 km

centroid (4,386 communes) intersect (4,996 communes) within (3,735 communes)

distance up to 30 km

centroid (6,415 communes) intersect (7,008 communes) within (5,810 communes)

distance up to 50 km

centroid (9,715 communes) intersect (10,138 communes)  within (9,299 communes)

Fig. 1: Distance zones used in making the final selection of analyzed municipalities. Source: authors

The total number of selected communes
| |
within 3,735

centroid

intersect

0 1,000 2,000 3,000 4,000 5,000

The total ion of selected

within

centroid

intersect 17,428,677

2 N
0 5,000,000 10,000,000 15,000,000

The total area of selected communes
|

state border within 3,055

= distance 20 km from state border
selected communes (WITHIN)

I sclected communes (CENTROID)

Il se'scted communes (INTERSECT)

centroid

intersect 161,233
0 s 100 200km
— —

°

50,000 100,000 150,000

Fig. 2: Basic statistical indicators of the V4 countries borderlands. Source: authors
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‘intersect’, because of the potential inclusion of a large
number of municipalities in the final selection. Moreover, in
many cases this would be a very small part of the unit without
any built-up area and thus, in most cases, uninhabited
places. We are aware of the fact that when using the centroid
position some possible limitation of the final selection of
municipalities must be taken into account. Despite this, it
seems to be the most appropriate method in terms of number
of municipalities and spatial integrity of the analyzed area.

Figure 2 shows the basic statistical characteristics of
the resulting set of municipalities that were analyzed in
the empirical part of this paper. The final delimitation
covers 24% of the total area of all municipalities in every
country and 22% of their total population. Municipalities
within the borderland represent 29% of the total number of
municipalities in these countries.

5. Data analysis

As the borderland is usually examined at a small
scale, such as border areas within a single state (Vaishar
et al. 2011, 2013), or the cross-border areas of two or three
countries (Kladivo et al., 2012; Wieckowski et al., 2012),
or most recently borderland in terms of Euroregions
(Turnock, 2002; Pikner, 2008; Popescu, 2008), it is then
possible to use a broader scope of indicators for a more
detailed analysis. In our case, we looked at the borderland
in an unconventional way, and applied a smaller number of
indicators, in the relatively large border areas of V4 countries,
because of the significance of mutual comparison of these
borderlands demonstrated by the Analysis of Variance
(ANOVA) (see below). Although the scope of the indicators
that we used does not encompass the full complexity of the
changes and processes occurring in the borderland, detailed
data of different economic and demographic variables
reflect the key element of the borderland - population and
its characteristics. Moreover, these data are recorded at the
lowest hierarchical level, municipalities, which enable us to
reveal the changes taking place in specific locations within
the borderland and compare these changes with the localities
on the opposite side of the border.

In addition to the common spatial level (municipalities)
within all four countries, it was necessary to consolidate
data for the same time period. Finally, we have chosen the
years 2001 and 2011 for our analysis. First of all, a population
census in all V4 countries took place in these years which
means that data were also available at the lowest local level.
At the same time, this period is interesting from the position
of these countries with respect to the EU. While in 2001 none
of them was a member of the EU, in 2004 all of these
countries joined the EU as a part of the EU enlargement
processes. Thus, 2011 is the first census year after joining
the EU, providing a great possibility for analysis of several
socio-economic parameters, as well as the impact of the
integration of these countries into the European space.

The main variables that we used to calculate a number of
other indicators were data relating to the population, population
age structure, unemployment rate and net migration. We
focused on the analysis of the changes that have occurred in
the individual indicators in the period 2001-2011. The final
selection of the variables in the period is shown in Tab. 2.

With the population data, we analyzed: the population
growth rate in the period 2001-2011; and data on the age
structure were used to calculate the economic dependency
ratio of the countries - the young age dependency ratio and
old age dependency ratio, as well as the ageing index. Last
but not least, the unemployment rate and crude rate of net
migration were analyzed. For all indicators, we focused on
the change in the period from 2001 to 2011.

Data on three variables (population, age structure and
unemployment rate) were available for years 2001 and 2011 in
all countries except for Poland, where data on unemployment
(local level) were statistically recorded only since 2003. Data
on net migration were analyzed for every single year in the
period 2001-2011, except for Hungary, where the initial data
were available from 2002 only. Table 3 shows the indicators
and the corresponding relations used between them.

Thedataofallindicators have undergone tests of differences
in group means (using the Analysis of Variance: ANOVA)
in order to determine their statistical significance, using
Tukey‘s HSD Test in a One-Way ANOVA which enables us
to determine similarity or difference of changes in individual
indicators between each of the V4 countries. The detailed
methodology of ANOVA can be found in Rogerson (2001) or
Miller and Haden (2006). It should be stressed that we tested
the data of indicators for all territorial units (municipalities)
in the sample of V4 countries, as well as particularly for
selected units (municipalities within the borderland). Our
task was to test the following hypotheses:

* The change of a particular indicator in the period 2001-
2011 was the same or very similar in the borderland of
V4 countries (null hypothesis);

* The change of a particular indicator in the period 2001-
2011, with respect to the borderland of V4 countries,
varies from state to state (an alternative hypothesis).

Table 4 demonstrates that the analysis (single-factor
ANOVA model) shows very low probability values of all
indicators (P values < 0.01). Therefore, the general null
hypothesis can be rejected and we can accept the alternative
hypothesis. Since the V4 countries have different mean values
of specific indicators (in terms of change in the period 2001~
2011), they are statistically significant and it is therefore
appropriate to subject them to a deeper spatial analysis.

6. Results

The most significant results of our borderland analysis
with a focus on the changes in the selected indicators in the
period2001-2011 arediscussed in this section. For the purposes

Variables
Country
Population Net migration Age structure Unemployment rate
Poland 2001, 2011 2001-2011 2001, 2011 2003, 2011
Czech Republic 2001, 2011 2001-2011 2001, 2011 2001, 2011
Slovakia 2001, 2011 2001-2011 2001, 2011 2001, 2011
Hungary 2001, 2011 2002-2011 2001, 2011 2001, 2011

Tab. 2: Variables analyzed at a local level (municipalities) and the available years. Source: authors
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Summary and explanation of the relations

Variables
Indicator Relation Notes
Population Pooulation erowth rate P(, J=P () P(t2) - population at the end of the period
P P gr P(t, ) P(t1) - population at the beginning of the period
(PI -P )* Pi - number of immigrants
Net migration Crude rate of net migration “*1000 Pe - number of emigrants
m Pm - mid-year population
P65+ ion i i
. *100 P14 - population in pre-productive age
Ageing index B, P65+ - population in post-productive age
(p14 + p6 . ) P14 - population in pre-productive age
Economic dependency ratio N4 D765+ /%100 P15-64 - population in productive age
15-64 P65+ - population in post-productive age
Age structure
By oni -
. *100 P14 - population in pre-productive age
Young age dependency ratio 2 564 P15-64 - population in productive age
P . .
01d age dependency ratio 65+ *1()() P15-64 - pOpula..tIOI.l in productive age
D siea P65+ - population in post-productive age

Unemployment Unemployment rate

Data available in the databases of Statistical Offices of Slovakia, Czech Republic,
Poland and Hungary*

Tab. 3: Indicators and the corresponding relations used in the analysis of borderlands (Note: * Links to the websites

of the Statistical Offices are listed in the References)
Source: Juréovd (2005), edited by authors

Analysis of Variance (ANOVA) - single factor
Indicator (change between 2001-2011) All units in V4 countries The borderland of V4 countries
p-value p-value

Population growth rate 1.0265E-297 1.4024E-115

Crude rate of net migration 5.2461E-305 1.68487E-67

Ageing index 3.94077E-18 0.000102459
Economic dependency ratio 1.7662E-138 8.2863E-22

Young age dependency ratio 6.7398E-298 3.38553E-40

Old age dependency ratio 4.01265E-28 6.82028E-11
Unemployment rate 1.58971E-23 0.009808922

Tab. 4: Analysis of Variance (ANOVA) of individual indicators. Source: edited by authors

of our research, we analyzed seven socio-economic indicators
(see Tab. 3) which demonstrate dissimilar development of
the borderland. One of the key research questions was to
determine differences and similarities in the development of
geographically differentiated borderlands (along the internal
as well as external border of the EU), as well as to answer the
questions whether certain changes along the border (within
the country) and changes between neighbouring areas on
the both sides of the border (cross-border relations), tend
to overlap and to what extent. Moreover, we try to examine
where the situation has improved and where, on the contrary,
the values of indicators have become even worse.

The ANOVA results demonstrated the significance of
the selected indicators and their relevance to the study
of the borderlands of the V4 countries. Using the Tukey
HSD Test in the analysis, we were able to distinguish the
differences in the mean values of indicators between each

pair of states within the V4 countries. From Table 5 we
can clearly see that in all indicators, except the Young age
dependency ratio (whether we consider all units or only the
borderland of V4 countries), at least one pair of states is
characterized by similar mean values of the change in the
specific indicator. Moreover, with the exception of Population
growth rate, both similarities and differences in the change
of specific indicators (whether we consider all units or only
the borderland of V4 countries) are subject to change. These
results provide sufficient reason to have these borderland
areas cartographically analyzed in detail.

The first indicator was the Population growth rate (Fig. 3),
referring to the extent to which the population of a certain
area (in this case municipality) increases or decreases. The
most significant change was along the Hungarian borderland,
where there was a decline in population. An exception is the
northwestern part of the SK/HU borderland, especially the
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Pair-Wise Comparisons via Tukey HSD Test
Indicator All units inV4 countries The borderland of V4 countries
(change between 2001-2011)
Population growth rate HU PL SK HU PL SK
CZ P<.01 P<.01 P<.01 CZ P<.01 P<.01 P<.01
HU P<.01 P<.01 HU P<.01 P<.01
PL n/s PL n/s
Crude rate of net migration HU PL SR HU PL SR
CZ n/s P<.01 P<.05 CZ P<.01 P<.01 n/s
HU P<.01 n/s HU n/s P<.01
PL P<.01 PL P<.01
Ageing index HU PL SR HU PL SR
CZ P<.01 n/s n/s CZ n/s n/s n/s
HU P<.01 P<.01 HU n/s P<.01
PL n/s PL n/s
Economic dependency ratio HU PL SR HU PL SR
CZ P<.01 P<.01 P<.01 CZ P<.01 P<.01 P<.01
HU P<.01 P<.01 HU n/s P<.01
PL n/s PL n/s
Young age dependency ratio HU SR HU PL SR
CZ P<.01 P<.01 P<.01 CZ P<.01 P<.01 P<.01
HU P<.01 P<.01 HU P<.01 P<.01
PL P<.01 PL P<.01
0Old age dependency ratio HU SR HU PL SR
CZ P<.05 P<.01 P<.01 CZ P<.01 n/s P<.01
HU P<.01 HU n/s n/s
PL P<.01 PL P<.01
Unemployment rate HU SR HU PL SR
CZ P<.01 P<.01 P<.01 CZ n/s P<.01 n/s
HU P<.01 HU P<.05 P<.01
PL P<.01 PL P<.01

Tab. 5: Pair-wise comparisons using Tukey’s HSD Test in One-Way ANOVA model (Note: n/s = non-significant)

Source: edited by authors

area between Bratislava and Budapest, where there are
mostly stationary or progressive types of municipalities.
One of the reasons could be the existence of the suburban
zone in the hinterland of these capitals but it can also be
affected by other unspecified factors. Significantly regressive
areas can be found also along the eastern PL borderland and
northeastern SK borderland. On the other hand, a significant
cluster of progressive municipalities is concentrated along
the SK/PL borderland.

Results of this analysis illustrated that the borderland
has demonstrated high variability and diversity in all
V4 countries. Only values between Slovakia and Poland
(hence within the PL/SK borderland) show some similarity;
however, distributions within specific areas or regions within
the borderland differ from each other. Thus, while in certain
parts of the borderland a cluster of stationary, regressive or
progressive municipalities occur, ultimately, their overall
average appears to be quite similar.

Since the development of the population is also affected
by migration processes, the Crude rate of net migration
(Fig. 4) was another variable in our analysis. The analysis
revealed that the borderland can have a significant impact

in terms of this indicator. While in all units (understood as
all municipalities of the V4 countries), the mean values of
the indicator were similar only between the Czech Republic
and Hungary and between Hungary and Slovakia, this
similarity disappeared when analyzing the borderland of
these countries. Conversely, while in all units there was a
slightly differentiated change in the mean values of this
indicator (e.g. between the Czech Republic and Slovakia, or
Poland and Hungary), in the borderland of these countries
the values of the indicator were relatively similar. Their
spatial differentiation is further demonstrated in Figure 4.

Basically, the entire borderland along the eastern (external)
border of the EU recorded a decline in net migration, with
the exception of the SK/HU borderland with minor changes
only. Similarly, a downward trend can be seen in some areas
of the PL borderland, especially in the eastern borderland,
the eastern part of the PL/CZ and PL/SK borderland. Central
parts of the PL/SK borderland and the southeastern SK/HU
borderland, however, are characterized by greater stability
in terms of this indicator. On the other hand, in localities
near Bratislava there was even an increase in net migration
resulting partially from labour migration into this region.
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The other four indicators are based on age structure. The
first one is the Ageing index (Fig. 5), which increased during
the period 2001-2011, resulting in population ageing in most
of the analyzed borderland. The exception is the southern,
eastern and northeastern SK borderland where, in contrast,
the majority of municipalities experienced the opposite
trend. One of the reasons could be a higher concentration
of the Roma ethnic group in this area, characterized by a
higher birth rate and lower average age, meaning that the

population is getting younger with the ‘bottom-up’ approach.
In fact, it is the ageing process that can be considered as
the most significant and, nowadays, also the most critical
consequence of the current population processes that can be
also recognised in the borderland.

Other indicators which use data on age structure are the
Economic dependency ratio (Fig. 6), Young age dependency
ratio and Old age dependency ratio. In the period 2001~
2011 there was a slight increase of burden on the working

Population growth rate
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- 105.01 and more
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- 30.01 and more

Fig. 3: Population growth rate. Source: authors

Fig. 4: Crude rate of net migration. Source: authors
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Fig. 5: Ageing index. Source: authors

Fig. 6: Economic dependency ratio. Source: authors
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population (productive age group) almost all over the CZ
borderland and in the northwestern and southeastern parts
of the HU borderland. In Bratislava and its surroundings
the situation has evolved similarly, and the values of the
economic dependency ratio have also increased compared
to 2001 (a similar trend was also recorded in other
capitals and the major cities of Poland and Hungary). As
a consequence of the reduction in the natural increase
across the borderland, the young age dependency ratio also
decreased, while the influence of population ageing was
reflected in the increase of the old age dependency ratio,
especially in the CZ borderland, south parts of the HU
borderland, and northeastern SK/HU borderland.

In relation to the indicators of age structure, this analysis
shows that with the exception of Hungary and Slovakia, the
mean values of Ageing index between each pair of states
within the V4 countries were very similar. On the other hand,
in the values of the Young age dependency ratio significantly
different values were recorded (see Tab. 5 above). Moreover,
as is clear from Figure 6, the analysis also showed that the
changes in the value of the Economic dependency ratio in
the borderland of Poland and Slovakia are relatively similar.

Last but not least, we analyzed the change in
Unemployment rate (Fig. 7). The most positive change of
this indicator was in almost all of the entire PL borderland
as well as the SK borderland, except for the area located
in its southeastern part where unemployment remained
at the same level as 10 years previously or even declined.
A slight increase was recorded along the CZ borderland,
except for the northwestern part of CZ/DE borderland and
the northeastern CZ/PL/SK borderland, and at the same
time in the HU/AT (Austrian) borderland and the HU/SK
borderland. The most significant rise of unemployment rate
was in the central parts of the HU/SK borderland.

Resulting from the analysis of Unemployment rate, it is
possible to follow a similar trend as in the Crude rate of net
migration. While in all units the mean values of the indicator

0

50 100 200 km

Unemployment rate
(Change between 2001 and 2011) &

I 'ess than -20.00
[ -19.99--5.00
-4.99 - 0.00
[ 001-500
- 5.01 and more

Fig. 7: Unemployment rate. Source: authors

were similar only between Poland and Hungary, greater
differences appeared when analysing the borderland of
these countries. Conversely, the values of the indicator were
relatively similar between the Czech Republic and Hungary,
as well as between the Czech Republic and Slovakia.

7. Concluding discussion

Despite de-bordering processes, as we pointed out in our
study, borders and the borderland remain to play an important
role in academic research. Thus, a number of authors are
devoted to this phenomenon from different aspects. As
already emphasized in the earlier work of Anderson and
O’Dowd (1999), the importance of borders and borderland,
as well as their geographic location, is changing significantly
in space and time. Such diversity is well expressed in
their statement that “they (meaning borders) are at once
gateways and barriers to the ‘outside world’, protective and
imprisoning areas of opportunity and/or insecurity, zones of
contact and/or conflict, of co-operation and/or competition,
of ambivalent identities and/or the aggressive assertion of
difference” (Anderson and O Dowd, 1999: 595).

Moreover, under the influence of globalization processes,
the borderland becomes a particularly interesting area for
research. Globalization becomes an argument that points
to a kind of borderless and deterritorialized world, and thus
allows the opening of borders that divided us previously
(Newman, 2006).

Even now, the presence of boundaries can have a different
influence on the area in the vicinity of the borders, the
borderland. The borderlands differ from each other in their
status so much that we can even recognize several types
of borderland. This is especially the case if we take into
account the change in the nature of the borderland, caused
by the EU enlargement process, which brought together
countries with different levels of economic development
and integration, resulting in increased regional disparities.
Spatial characteristics of the borderland of the EU have
changed so much that many of these areas have become
peripheral. This is particularly a problem of the eastern
(external) borderland of the EU, while the western
borderland represents, due to mitigation of its borders, a
rather open space for cooperation in the area on both sides
of the border (Xheneti et al., 2012).

In our reasearch, we have focused on the analysis of
the V4 countries, whose borders and borderlands have
played an important role not only in the past (the Iron
Curtain), but also today (as the eastern, external border
of the EU). We were interested in how the borderlands
of these countries have developed over time, especially in
relation to the selected group of indicators. In particular,
we focused on both changes along the border (within the
country) and changes between neighbouring areas on
both sides of the border (cross-border relations). Using an
Analysis of Variance model, we have shown the significance
of selected indicators and their relevance to the study
of the borderland of V4 countries, and thus we were able
to determine similarities and differences in the changes
of individual indicators within each of them. It is crucial,
however, to highlight that although the analysis revealed
homogeneity or heterogeneity of certain sets of indicators,
this must still be regarded as a global analysis, which means
that for detailed analysis of the adjacent regions across the
border, further cartographic visualization and analysis of
the indicators is required.
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Further results from the analysis showed that
geographically different borderlands have undertaken
several paths in their development, and that the change
of a particular indicator in the period 2001-2011 varied
from state to state. A negative change of values of almost
all monitored indicators occurred in the north-eastern CZ/
PL borderland (on the Czech side), the central part of HU/
SK borderland (on the Hungarian side), the southern part
of the HU borderland, and the northern part of the eastern
borderland of PL. In these areas in the period 2001-2011,
the growth index declined and, in contrast, other indicators
such as the ageing index, unemployment rate and the
economic dependency ratio increased. Thus, these areas
can be described as rather peripheral in relation to their
situation in the group of selected indicators. Several
authors have come to a similar conclusion, especially
when talking about the CZ/PL borderland. For instance,
Kladivo et al. (2012) described certain areas of the CZ/PL
borderland as peripheral (especially mountainous rural
areas with a population decline and an absence of major
transport infrastructure and urban centers). On the
other hand, the stronger peripheral position of the South
Moravian borderland, as stressed by Vaishar et al. (2013),
was not reflected in our analysis, although it is quite
understandable since both studies are based on different
delimitation criteria of the borderland.

In general, the most favorable changes in the value of
indicators were recorded along the PL and SK borderland.
Moreover, some areas within the borderland of these
countries were identified by Johnson (2009) as the regions
of prosperity (the triangle between PL/CZ/DE) or zone
of active cross-border cooperation (especially the PL/SK
borderland) by Wieckowski et al. (2012).

The general peripheralization of the eastern (external)
border of the EU was neither fully confirmed nor rejected
in our analysis, since only two of the four negative-evolving
areas were identified along the HU/RS (Serbia) and partially
PL/BY (Belarus) borderland. It would be interesting to
follow the development of these and other indicators on
the opposite side of the external border of the EU, in the
borderland of non-EU countries such as Belarus and
Ukraine, as well as along the northern borderland of Serbia
and Bosnia and Herzegovina. Would such an analysis confirm
the pronounced peripherialization of the external border
of the EU? At this point in time, we can only argue about
these and similar conclusions, especially due to current data
availability. But a detailed analysis of the borderland is of
vital importance and deserves more research attention. This
would enrich the current research in the field of borders and
borderlands and allow us to answer questions that have not
yet been answered.
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