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ELOSZO

Az Eszterhdzy Karoly Egyetem kiemelt figyelmet fordit kutatdsi eredményeinek,
valamint innovici6inak a megismertetésére mind szélesebb kérben konferencidk,
workshopok, nyomtatott és elektronikus folyéiratok formdjiban egyardnt.

Ezutébbimegvaldsitisihoznytjtlehetéségetazintézményszimaraa TAMOP-4.2.3-
12/1/1KONV-2012-0047 ,Kutatisi eredmények és innovaciék disszemindcidja az
energetikai biomassza (z6ldenergia) termelés, dtalakitds, hasznositds a vidékfejlesztés
és a kornyezeti fenntarthatésdg terén a Zold Magyarorszdgért” program, melynek

keretében dtnak inditjuk a ,Journal of Central European Green Innovation
(JCEGI)” cim elektronikus folyéiratot.

Az intézményben folyé széles kort kutatdsok egyik kiemelt irdnya a zoldenergia
minél szélesebb korli hasznositdsa, azokon a teriileteken, ahol erre adottak a
lehetdségek, illetve az Gj innovédcidkra fogékony a kérnyezet. A vidéki lakossdg
szdmdra ez kiemelten fontos, hiszen ezeken a teriileteken egyre nagyobb problémdt
jelent a megnovekedett fosszilis energiadr, illetve a munkanélkiiliség, amelyek
egytittesen kezelhetéek ezen irdny elétérbe helyezésével. Kutatdsaink sordn szdmos
teriiletet vizsgdltunk mdr kordbban is — biomassza, specidlis flit6berendezések,
specidlis féliatakardsok —, melyek azt igazoltdk vissza, hogy ezt mindenképpen
folytatni — a lehetdségek kibdvitésével — sziikséges.

Az intézmény az Eszak—magyarorszégi régié egyik meghatdrozé tuddsbdzisa,
kiildetésének vallja, hogy a régié fejlédése nem képzelhetd el a tudds megosztdsa
és egytittmikodés nélkiil. A folydirat alapitdsdval teret kivin nyitni a régiéban
keletkez8 kutatdsi és innoviciés eredmények publikdldsival azok széles korii
megismertetéséhez, a fentebb megfogalmazott célok teljesiiléséhez.

A szerkesztilk






INTRODUCTION

Eszterhdzy Karoly University pays special attention to disseminate its research
results and innovations increasingly as widely as possible in conferences and
workshops as well as in print and electronic journals.

The implementation of the latter by the institution is aided by the TAMOP-
4.2.3-12/1/1TKONV-2012-0047 program “dissemination of research results and
innovations in the field of biomass energy (green energy) production, transfor-
mation and utilization in the field of rural development and environmental
sustainability for a Green Hungary” in the framework of which the electronic
version of the “Journal of Central European Green Innovation” will be launched.

One of the key directions of the wide range of research at the institution is
the more widespread utilisation of green energy in areas where the possibilities
are appropriate and where the environment is receptive to new innovations. It
is particularly important for the rural population since in these areas both the
increasing fossil fuel prices and unemployment present an intensifying problem
which can be treated simultaneously by giving a priority to this direction. A
number of areas — biomass, advanced heaters, the use of special plastic greenhouse
covers — have already been examined during our research activities which have
confirmed that these experiments must by all means be continued — with a wider
range of available possibilities.

The institution is one of the knowledge base of Northern Hungary mission believes
that the development of the region cannot be achieved without the knowledge
sharing and collaboration. Foundation of the journal would open up the region
resulting from the publication of results of research and innovation is broad
awareness, the fulfillment of the objectives set out above.

The Editors
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Osszefoglalis

Az elmiilt évtizedek vdrosoddsi és virosiasoddsi folyamataiban az elévdrosok gyors fejlé-
dése, valamint a vdrosok szétterjedése — urban sprawl — voltak a meghatdrozd jelenségek
(Timdr, 1999; Gardi, 2017; Szirmai, et al. 2011), melyek jelentds gazdasdgi, tdrsa-
dalmi é kornyezeti vdltozdsokat indukdltak az érintett térségekben (Kovdces, 2014;
Kabn, 2000). Kutatdsunk alapvetden kornyezeti-okoldgiai irdnyultsdgi, amin beliil
elsésorban a foldhaszndlat/felszinboritds konverzidjdra és az ezzel szoros osszefiiggést
mutatd térségi demogrdfiai dtrendezddésre helyeztiik a hangsilyt. Ennek oka, hogy a
lakdteriiletek térfoglalisa dtalakitia a teriilethaszndlatot, visszaszoritia a természetes
novénytakardt, adott esetben tdjesztétikai problémdkat is okoz (Antrop, 2004). Emel-
lett a vdrosok és az elévdrosi teriiletek novekedése maga utdn vonja a koziti forga-
lom intenzitdsinak fokozdddsdt, amely magasabb kdrosanyag-kibocsdtdshoz és fosszilis
energia-felhaszndldshoz vezet, igy dsszességében negativan befolydsolja a klimavdiltozds
elleni kiizdelmet is. E rovid logikai okfejtés is mutatja a vizsgdlt folyamatok néhdny
kornyezeti szempontbil negativ hatdsdt, holott a varosokbdl torténd kikoltozés hitteré-
ben a zsifolt és szennyezett levegdjii nagyvdrostdl vals szabadulds, a természet kozelsége
irdnti vdgy, osszességében a jobb életmindség irdnti igény dll.
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Az elmiilt két évtizedben az urbanizdcids folyamatokat és kovetkezményeiket a ki-
zép-kelet-eurdpai viszonylatban kozépvdrosnak nevezheté magyar telepiilések — pl.
Kecskemét, Gyor, Szeged — esetében is megfigyelbetjiik. Jelen tanulmdnyban a napja-
inkban gyors ipari fejlodéssel jellemezheté Kecskemét és Gyor példdjdn keresztiil vildgi-
tunk rd a folyamat néhdny kornyezeti vonatkozdsdra.

Kulcsszavak: funkciondlis vérostérség, kornyezeti hatdsok, szuburbanizdcid, virosi

szétterjedés

JEL kéd: Q51

Abstract

The rapid development of suburbs and the urban sprawl were decisive phenomenon in
the urbanization process (Timdr, 1999; Gardi, 2017; Szirmai, et al. 2011), which
has many economic, social and environmental impacts in the last decades (Kovdcs,
2014; Kahn, 2000). Our research focuses on the environmental-ecological aspects of
the changes, mainly because it is relatively less explored but it has important lessons
and consequences. While the main motivations to move out of cities are the closeness of
nature and to have a better quality of life, ultimately it leads to negative environmental
impacts because the growth of built-up areas, decrease in natural plant cover and the
arise of landscape aesthetic problems (Antrop, 2004). Migrating out to suburbs causes
intensive road traffic, which leads to bigger air pollution and greater fossil energy con-
sumption; overall it has a negative impact on the fight against climate change.

In the past two decades, urbanization processes and their consequences have been
identified in Central and Eastern Europe, such as in Hungarian cities; for example in
case of Kecskemét, Gydr, or Szeged. In our study, we highlight some of these environ-
mental changes and outcomes through the examples of Kecskemér and Gydr, which are
characterized by rapid industrial development nowadays.

Keywords: functional urban areas, environmental impacts, suburbanization, urban

sprawl
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Bevezetés / Introduction

Urban sprawl is a common phenomenon both in developed and undeveloped
countries in the last decades. There is a difference in the scale: while it is affecting
many people for example in the USA, but in some countries the sprawl is in an
initial state. For instance, in the post-socialist countries the process started with
the market economy after the regime change. Now we can follow it in Estonia
(Samariiiitel et al., 2010), Romania (Carriére et al., 2018), Poland (Rézaniskaa —
Zadworny, 2016), etc., and of course, in Hungary.

The rapid urban changes are challenge for spatial planning and urban develop-
ment, which are often unable to control processes even in the developed countries,
not to mention the least advanced ones, and so the environmental impacts are
intensifying. The European, especially Eastern European researches have primarily
focused on the suburban zones of the capital cities and other big cities, and paid
little attention to the processes of the rural centres and areas (Bajmécy, 2012;
Csap6 — Balogh, 2012; Leetmaa — Tammaru, 2007; Hirt, 2007).

Over the past decade and a half, peri-urban development has enormously
changed the traditional cultural landscape, land use, and settlement-functions of
villages around regional centres and around many other cities in Central Europe
(Székely — Michniak, 2009; Antrop, 2004). This process has intensified in the for-
mer socialist countries after the 2000’s and it caused problems, which are similar
to the ones Western countries had in the eighties and nineties, or USA had in the
fifties-sixties.

Urban sprawl causes numerous environmental and landscape-ecological prob-
lems. Among environmental problems, international literature focuses especially
on traffic-based pollution. Spreading cities are found to be suffering from increas-
ing air pollution problem (Dulal et al., 2011). The connection between land use
and transportation is driven by the distribution of activities (residential, employ-
ment, shopping areas, recreational areas, and leisure facilities) over an urban area
(Wegener — Fiirst, 1999). Rapid growth of cities has led to expansion in residential,
employment and recreational activities.

Pollution from transportation manifests mainly as air pollution with increasing
CO2 emissions along with many other gases. The statistical analysis shows that
wherever sprawl occurs in the EU, it results in a strong increase of transport-re-
lated CO2 emissions. Bart (2010) found that correlation between transport CO2
emissions and the increase of artificial land area is much stronger than the cor-
relation between CO2 emissions and GDP or population data. An increase in
urban areas increases individual trip lengths, and most newly urbanised areas are
fully car-dependent with no public transport. According to our previous empirical
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research in the agglomeration of Gy6r one of the most important consequences of
this process is that traffic needs growing faster than the population. The lifestyle
of the suburban population (changing working time, scattered services etc.), the
physical structures of the new built areas less and less allows choosing the public
transport for their daily moving. The new settler families have significantly more
cars than the traditional local families (Hardi — Ndrai 2005). Therefore, these areas
are responsible for the growth of road traffic, which increases transport realated
emissions. That is why sprawl is not a climate friendly way of urban development,
that cannot be eliminated by better transport policies — it needs better land use
policies (Bart, 2010).

The "compact city’ concept is a kind of answer to these problems. It has been in-
creasingly perceived as a model to reduce urban air pollution. Borrego et al. (2006)
performed the air quality assessment of three idealized city structures which were
created considering different land use patterns from the scenario of urban sprawl
to the opposite scenario of a compact city with mixed land use. They found that
compact city concept not only reduces air pollution but it has multiple benefits. A
related idea is to reduce the need to travel (particularly by car), to encourage great-
er use of public transport (and walking and cycling), and to reduce travel distances
(Banister, 2011). Besides this, Banister (2011) finds that the desire for low density
car based lifestyles has become dominant. In this way, significant reductions of
CO2 emissions in transport in the EU can only be achieved through behavioural
change.

Many researchers (see below) are focusing on ecosystem fragmentation when
examining the environmental problems of urban sprawl. Basically the history of
human settlements is the story of the fragmentation of the landscape. This frag-
mentation is growing dramatically with urban sprawl. The process involves mi-
croclimate changes and rapid rearrangement of vegetation (Margules — Meyers,
1992). Over time, fragments will operate on the principles of island biogeography.
It means decreasing number of species, growing number of individuals, impover-
ished vegetation and anthropogenic disturbance. Concepcién and his colleagues
(2016) found that the increases of ruderal plants and common generalist birds are
highly related to the intensity of urban land use, whereas the spread of non-native
plants was strongly related to urban dispersion.

Ecosystem fragmentation closely related to land cover changes. Many research-
ers agree that one of the most negative effect of urban sprawl is the land use change
(Canedoli et al., 2018; Mohammady — Delavar, 2016; Dupras — Alam, 2015).
These investigations of land use — land cover changes are based on GIS methods
with the use of CORINE Land Cover data. In our paper we also use this method to
evaluate the changes in the case of Gydr and Kecskemét Functional Urban Areas.
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Urban sprawl is one of the most common drivers for land use change generating
a variety of impacts on natural and agro-systems. It leads to multiple impacts on
land use change, including loss of sensitive natural areas and farmlands, which
negatively impact the production of a wide range of ecosystem services (Dupras
— Alam, 2015). In addition, land use effects on travel behaviour tend to be cumu-
lative and mutually reinforcing (Hickman, 2007; Litman, 2007).

Johnson (2001) summarized environmental impacts of urban sprawl which have
been identified in the literature. On the basis of this, the environmental impacts
are the following:

loss of environmentally fragile lands,

reduced regional open space,

greater air pollution,

higher energy consumption,

decreased aesthetic appeal of landscape,

loss of farmland,

reduced diversity of species,

increased runoff of stormwater,

increased risk of flooding,

excessive removal of native vegetation,
monotonous (and regionally inappropriate) residential visual environment,
absence of mountain views,

presence of ecologically wasteful golf courses,
ecosystem fragmentation

From the above mentioned impacts in our paper we focus on loss of environ-
mentally fragile lands, increasing traffic load (which has strong connection to grea-
ter air pollution) and loss of farmlands. Later on, in the future, we continue our
work with investigate structural (e.g. excessive removal of native vegetation) and
visual transformation of suburban settlements, together with studying the effects of
lifestyle and environmental demand of the population on landscape. These results
will show not only the (negative) environmental consequences but the aesthetic
and social changes also.

The strength of the urban sprawl process in Hungary is not as strong as it is in
the USA for example, but we can detect it in different cities. In our paper we ana-
lized land use changes around Gyér and Kecskemét to evaluate transformations in
the last decades. In addition, we investigated the changes in the population, which
also refers to urban sprawl based on the migration balance of the surrounding
settlements. We deal with the development of transport in the last ten years. The
diffusion of urban expansion results in higher emissions of global warming gases,
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especially CO,, because urban sprawl eventuates in specifically higher energy use
in transportation. It means, increasing traffic is one of the most serious consequ-
ences of this process.

Anyag és médszer / Material and methods

In our analysis we used the Corine Land Cover and Urban Atlas products of the
Copernicus Land Monitoring Service (https://land.copernicus.eu). Corine is an
acronym which means ‘Coordination of information on the environment’, and it
is part of the European environmental monitoring system. The program started in
1985, and it provides a common methodological framework to collect and anal-
yse environmental data. The Corine Land Cover (CLC) and Land Cover Change
(CHA) datasets are available from 1990 to 2018 at five dates: 1990, 2000, 2006,
2012 and 2018. In this analysis we mainly used the CHA datasets, which have a 5
hectares minimum mapping unit, which defines the theoretical minimum area of
land cover changes in the database. We also used the Urban Atlas database (UA),
which has a different, urban thematic focus in land cover monitoring than the
CLC. It has larger map scale, therefore higher resolution, but only available for two
years: 2006 and 2012. The timeframe of our research is much longer so we used
UA only to define the functional urban areas (FUA) of the analysed Hungarian
cities Gy6r and Kecskemét. We chose this solution to ensure compatibility with
UA, because when UA2018 will be released we plan to get involved it in our later
analysis.

Gydr is regional centre of Western Transdanubia NUTS2 region, and an auto-
motive assembly centre (Audi and Réba) with significant university background.
Kecskemét is the capital city of Bics-Kiskun County, a former agro-market town
with new industrialization processes, which can be connected to the arrival of Mer-
cedes Benz Manufacturing Hungary Ltd. in 2008. The most important data of the
two FUA’s are summarized in Table 1. Fig. 1. shows the base map of the two areas
while Fig. 2. is the current land cover of Gyér and Kecskemét FUA’s.

We also used demographic data in our analysis to compare them to land cover
changes. The datasource of these indicators is the “National Spatial Development
and Spatial Information System” (TelR), which is managed by Lechner Knlowedge
Centre. TelR is a constantly expanding collection of databases from which we used
the Hungarian Central Statistical Office census data from 1990, 2001 and 2011,
and also used the yearly settlement data tables (T-STAR).
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Indicators Kecskemét FUA Gydr FUA
Total area (sqkm) 1819.49 2046.71
Population (person) 186782 251317
Population density (person/sqkm) 102.65 122.79
Number of settlements in FUA 24 93
Area of centre (sqkm) 322.57 174.62
Population of centre (person) 110638 130094
Population density of centre (person/sqkm) 342.98 745,01
Area without the centre (sgkm) 1496.92 1872.09
Population without the centre (person) 76144 121223
Population density without the centre (person/sqkm) 50.86 64.75

1. tabldzat: A kivélasztott virosrégidk alapadatai /
Table 1. Basic data of the selected FUA’s
Forrds / source: TeIR, HCSO T-STAR, 2017

Gyér- .
Moson- ~/FUA of GYOR
Sopron

{} Komarom-

Nagykun-
Szolnok

- o
Bacs-Kiskun
Legend
) , 2 study area

[ border of FUA
N [ vorder of county

0 15 30 60 9 120
HH —— F—Kilometers

o

1. dbra: A kutatisi teriilet / Figure 1. Overview map about the study area locations
Forrds: sajdt szerkesztés az Urban Atlas adatai alapjdn | Source: own construction on
the bases of Urban Atlas database
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Corine Land Cover 2018 in the study area

Legend = { I J Kilometers
:l border of FUA - 133: Construction sites - 311: Broad-leaved forest
\:l border of settlement 141: Green urban areas - 312: Coniferous forest
I 11: Continuous urban fabric 142: Sport and lelsure facllities [ 313: Mixed forest
Il 2 Discontinuous urban fabric 211: Non-irrigated arable land 321 Natural grasslands
I 12: industrial or commercial units [ 221: vineyards 324: Transitional woodland-shrub
- 122: Road and rail networks and associated land 222; Fruit trees and berry plantations - 411: Inland marshes
124: Airports 231: Pastures - 511: Water courses
I 131: Mineral extraction sites 242: Complex cultivation patterns 512: Water bodies
B 32 Dump sites 243: Land principally occ. by agriculture, with sig. areas of nat. veg

2. 4bra: Gy6r és Kecskemét Funkciondlis Virosrégidjinak felszinboritdsi kategéridi
2018-ban / Figure 2. Land cover categories of Gydr and Kecskemét FUA’s in 2018
Forrds: sajdt szerkesztés CORINE CLC alapjdn / Source: own construction on the bases of

CORINE CLC

Road traffic utilization data was also used to measure the traffic growth between
the centres and suburbs. The data is available from the Hungarian Public Road
Non-profit Co. (Magyar K6zat Non-profit Zrt.).

We used GIS and statistical methods in our analysis. We prepared the CLC and
CHA databases in ArcGIS, which means we clip the datasets to the exact area of
the two FUA’. After data export, we summarized and analysed the data in MS
Excel. We also used MS Excel to statistically analyse migration and road traffic
utilization data.
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Eredmények / Results

The FUA of Kecskemét contains 24 settlements, while the FUA of Gy6r has 93
settlements. These are all administratively independent settlements, but the centre
cities have some settlement parts (satellite settlements) within their administrative
area too, which are basically considered to be suburbs of the central area (e.g. Kad-
afalva, Hetényegyhdza, Katonatelep — in case of Kecskemét —, or Gy6rszentivan,
Ménf8csanak, Bicsa, Gyirmét — in case of Gydr).

Three settlement groups can be identified in the selected Functional Urban Ar-
eas. The first one consists of settlements (some of them within the administrative
boundary of the centre), which are very close or conurbate into the central city.
They have rapidly growing populations because of the intensive outmigration from
the centre and immigration from other areas. The second settlement group is a lit-
tle bit farther from the centre, and also affected by immigration. The third group of
settlements inside the FUA’s has the smallest number of inhabitants and probably
characterized by a decline of population.

In case of population changes, the population of the suburban zone around
Kecskemét stagnated or slightly increased in the case of settlements closer to the
city center, while it decreased in farther settlements between 2012 and 2017. The
population of Kecskemét has increased until 2013, and since then a slight decrease
has occurred. Stagnation or increase in the population primarily refers to immi-
gration, because the demographic feature of the country is the natural population
loss. Kecskemét is a classical example of suburbanisation, where the settlements
closer to the centre have a relatively significant extra population on an annual
basis, because of the outmigration from the centre. But there is a significant differ-
ence between Gydr and Kecskemét. In case of Gydr, the population growth of the
villages and the urban periphery remained almost uninterrupted during the last
economical crisis. Moreover, in the second half of the examined period, significant
areas were built, which have been so far semi-natural or agricultural areas. This
dynamic transformation was caused by migration from other parts of the country,
and only partly by outflow from the city. Examples of the population changes can
be seen on Fig. 3-6.
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Kecskemét

Nyirlérinc

[Fiilopszalias Migration balance 2012-2017
pers./1000 inhab
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3. dbra: Kecskeméti kornyéki telepiilések vandorldsi egyenlege (2012-2017) / Figure
3. Migration balance of some settlements around Kecskemét (2012-2017)
Forrds: TEIR / Source: National Spatial Development and Spatial Information System
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4. 4bra: A hdrom telepiiléscsoportot jellemzd bevandorlasi értékek Kecskemét kor-
nyékén (2000-2016) / Figure 4. Immigration values typical of the three settlement
groups around Kecskemét (2000-2016)

Forrds: TEIR / Source: National Spatial Development and Spatial Information System
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5. 4bra: Gy6r kornyéki telepiilések vindorldsi egyenlege (2012-2017) / Figure 5.
Migration balance of some settlements around Gydr (2012-2017)
Forrds: TEIR / Source: National Spatial Development and Spatial Information System
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6. dbra: A hdrom telepiiléscsoportot jellemzd bevindorlisi értékek Gydr kornyékén
(2000-2017) / Figure 6. Immigration values typical of the three settlement groups
around Gyér (2000-2017)

Forrds: TEIR / Source: National Spatial Development and Spatial Information System
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In case of the migration balances, we can see relatively large differences between
settlements. Especially around Kecskemét we can find settlements (e.g. Agasegyhi-
za) which has very high and low migration balance within one or two year. Apart
from this, most of the settlements characterized by a positive net migration balance
in average in the examined one and a half decades. In case of Gyér, the migration
balances are also changeable, but we can not find such negative values as around
Kecskemét. Fig. 5. shows, more settlements have considerable migration surplus
than in case of Kecskemét (e.g. Gy6rzdmoly, Gyérujfalu, Gydrajbart).

If we concentrate only to immigration values, we can see a clearer picture. We
can separate the three settlements groups on the basis of the immigration, espe-
cially in case of Gyér (Fig. 6.). In the first group there is remarkable immigration,
particularly in the last 6-7 years. A rapid industrial growing is in the background
of this process (see Mercedes-Benz Manufacturing Hungary Kft. in Kecskemét and
its suppliers from 2012).

It is worth comparing demographic data with changes in road traffic. Its slight
upward trend in Ballész6g has been transformed into significant growth, in parallel
with overcapacity in the driving route (Fig. 7.). Ball6sz6g, which characterized by
the largest immigration, and a positive migration balance every year, is also the set-
tlement with the highest road traffic around Kecskemét — compared to the planned
capacity of the road.
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7. dbra: A Kecskemét kornyéki telepiilésekre vezetd utak kihasznaltsdga (%)
(2008-2017) / Figure 7. Road capacity utilization leading to settlements around
Kecskemét (%) (2008-2017)

Forrds: Magyar Kiziit Nonprofit Zrt. / Source: Hungarian Public Roads Non-profit Co.
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In Gydr, there is also a significant increase in traffic on all introductory routes
(Fig. 8.). Szigetkoz direction is prominent as the most dynamic growth of the ag-
glomeration took place along the Moson-Danube. At the same time, the vicious
circle of transport can be seen: the agglomeration is growing faster along the new
roads that have been built, and predictably will be more dynamic in the future.
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GydGrszemere (road 83.) e GyGrzamoly, Gyérujfalu (road 1401.)

8. dbra: A Gy6r kornyéki telepiilésekre vezetd utak kihaszndltsdga (%) (2008-2017)
/ Figure 8. Road capacity utilization leading to settlements around Gydr (%)
(2008-2017)

Forrds: Magyar Koziit Nonprofit Zrt. / Source: Hungarian Public Roads Non-profit Co.

In some cases we can see more than 100% road capacity utilization, which
means, the traffic is higher than the original planned capacity. This is the situation
on the road to Ballészg or Gy6rujbarit. In case of Gy6rijbardt (road Nr. 82.) we
have to note that this traffic also includes traffic to shopping centers in Gydr.

The land conversion data from Corine CLC shows similar changes in the two
study areas. Between 1990 and 2018, the proportion of artificial surfaces in the
city region of Gydr has increased from 7,18% to 8,35%, in Kecskemét from 4,3%
to 5,14% (Table 2. 3.).
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area (ha) 1990 area (%) 1990 | area (ha) 2018 | area (%) 2018
artificial 14728,62 7,18 17044,31 8,35
arable lands 129336,73 63 121488.,41 59
vineyards 2775,77 1,3 957,49 0,46
fruit tree plantations 339,44 0,16 1081,82 0,5
pastures 10001,57 4,88 8970,98 4,37
other agricultural lands 7497,56 3,6 8964,65 43
forests 29155,31 14,2 34556,04 16,8
other nature-close areas 7627,96 3,7 8192,77 4
wetlands and water bodies 2989,61 1,46 2914,39 1,42

2. téblazat: Foldhaszndlati kategéridk valtozdsa a Gy6ri Varosrégioban /
Table 2. Land use changes in the Gydr City Region
Forrds: sajdt szerkesztés CORINE CLC alapjdn / Source: own construction on the bases of

CORINE CLC

According to the CORINE database, artificial surfaces have increased at the
expense of agricultural lands. Increase in artificial surfaces occurred at the expense
of arable lands, vineyards and pastures. All together it means 11% decrease in
Kecskemét and 8% decrease in Gy6r. At the same time some land use categories
(mainly forests) increased because of afforestation.

area (ha) 1990|area (%) 1990|area (ha) 2018|area (%) 2018
artificial 784648 4,3 9340,37 5,14
arable lands 7688225 42,24 68426,26 37,6
vineyards 10053,18 5,5 6585,17 3,6
fruit tree plantations 4630,16 2.5 253731 14
pastures 18839,57 10,35 19856,14 10,9
other agricultural lands 17994,44 9,88 14461.37 79
forests 25505,15 14 35786,27 19,6
other nature-close areas 15637,42 8,6 20914.88 11,5
wetlands and water bodies 47606,95 2,6 3900,16 2.1

3. tabldzat: Foldhasznalati kategéridk valtozasa a Kecskeméti Varosrégiéban /
Table 3. Land use changes in the Kecskemét City Region
Forrds: sajdt szerkesztés CORINE CLC alapjdn | Source: own construction on the bases of

CORINE CLC

If we illustrate the changes of land use categories on maps, we can see the big-
gest changes close to the central cities. These changes mean not only new housing
estates but infrastructural investments (new roads, industial fieds etc.) also (Fig. 9.

10.).
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9. dbra: Mesterséges felszinek novekedése a Kecskeméti Virosrégioban (1990-2018)
/ Figure 9. Increase of articicial surfaces in Kecskemét City Region (1990-2018)
Forrds: sajdt szerkesztés CORINE CLC alapjdn | Source: own construction on the bases of

CORINE CLC

On Fig. 9. and 10. we can see the example settlements from the three groups.
Ball4szog (near Kecskemét) and Gydrujbardt (near Gyér) from the first group char-
acterized by significant artificial surface growth, but in case of Gy8rzdmoly (second
group) the growth is also significant. In Bores and especially in Fiilopszallds there
was no growth in artificial surfaces. In case of Kecskemét the biggest change is the
industrial area growth south of the city between 1990 and 2018 (Mercedes-Benz
Manufacturing Hungary Kft. and its suppliers).

It should be noted that the annual growth rate of built-up areas in the Kec-
skemét City Region has decreased while in city of Kecskemét it has increased.
In addition to the expansion of industrial areas, it suggests, that urban sprawl
occurred primarily within the administrative boundaries of the city (in the area of
attached settlements: Kadafalva, Hetényegyhdza etc.). There is a similarity between
Kecskemét and Gyér. In case of Gydr, growth is more dynamic within the city
boundary — like in Kecskemét —, but the annual growth rate of built-up surfaces
decreased in Gydr after mid 2000’s. This shows the delayed industrial development
of Kecskemét and generally the south-eastern region of Hungary.
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10. 4bra: Mesterséges felszinek névekedése a Gy6ri Virosrégiéban (1990-2018) /
Figure 10. Increase of articicial surfaces in Gydr City Region (1990-2018)
Forrds: sajdt szerkesztés CORINE CLC alapjdn / Source: own construction on the bases of
CORINE CLC

Kovetkeztetések / Conclusions

According to the international literature, urban sprawl is a delayed process in East-
ern and Central Europe, including Hungary. As a result, changes and environmen-
tal consequences are not as pronounced such as in Western Europe. However, we
are witnessing striking changes, especially in some frequented settlements. The
most conspicuous changes are ecosystem fragmentation, increasing traffic load
(with greater air pollution) and loss of farmlands. Greater air pollution is a very
harmful consequence of urban sprawl which can be managed not only by a better
transport policy but by a better land use policy.

Tracking land use changes be considered one of the most important investigation
in this topic. As we have seen, spectacular transformations are taking place around
Gydr and Kecskemét in the last decade and a half. The process is primarily driven
by rapid industrial growth and the paralel demographic and transport changes
have long-term consequences. Industrial growth and economic crises alternate, but
the process itself is a long-lasting factor in the landscape, in the transportation and
in the pollution of the environment.
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The processes of urban sprawl and suburbanisation are major factors in the en-
vironmental changes of the selected cities and their FUA’s in the last decades. We
can conclude that the examined processes affect mainly the settlements near to
the centre, or in many cases they are within the administrative boundaries of the
cities. The consequences are wide-spread from the decline of green surfaces to the
negative micro-climatic changes. The effects go beyond the environment and bring
significant changes to both the economy and to the everyday life of local societies
in various forms, such as more intensive and spatially expanding urban heat islands
or increasing number of heat waves (Landsberg, 1981; Oke et al., 2017).

For the latter phenomenon microclimatic measurements are good example from
Kecskemét. The data from the four measuring points operated by our institute
show that daytime overheating and night cooling are similar to the city center in
one of the city’s most prominent expansion directions (Hoyk, 2018). Due to the
dense built-in environment and increasing of the covered surfaces, the urban heat
island extends towards the city boundary. This suggests that due to urban sprawl,
overheating of surrounding settlements is intensifying, which means a negative mi-
croclimatic change in the future. These changes are increasingly challenging for the
society; both for inhabitants and decision-makers. All these draw attention on the
increasing importance of adaptation to the climate change. In order to mitigate the
above mentioned negative trends, it would be desirable to handle more consciously
the processes of urban sprawl and suburbanisation in the future.
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A TARSADALMI VALLALKOZASOK REGIONALIS KULONBSEGEI
MAGYARORSZAGON
REGIONAL DIFFERENCES OF SOCIAL ENTERPRISES
IN HUNGARY

BERECZK ADAM - KADARNE HORVATH AGNES - PETER ZSOLT
SIPOSNE NANDORI ESZTER — SZEGEDI KRISZTINA

Osszefoglalis

A gazdasdg tdrsadalmi bedgyazottsdgdnak kérdése régéta vizsgdlatok tdrgydt képezi.
A valds tdrsadalmi szereppel bird és tdrsadalmi célokat maguk elé kitiizd tdrsadalmi
vdllalkozdsok egyre nagyobb szima a gazdasdg tdrsadalmi bedgyazottsiganak ékes bi-
zonyitéka.

A tdrsadalmi vdllalkozds fogalma napjainkban egyre ismertebbé és elterjedtebbé vd-
lik, mégis egyidejiileg tobb definicio és meghatdrozds létezik ezekre a szervezetekre a
szakirodalomban. Ezek fibb pontjainak dttekintése utdn a magyarorszdgi tdrsadalmi
vdllalkozdsok regiondlis eltéréseit egy 2017-es primer kutatds adatai alapjdn elemez-
ziik. Vizsgdljuk a tdrsadalmi villalkozdsok életkora, alapitdsi inditéka, pdlydzati for-
rdsokra tdmaszkoddsuk mértéke és a foglalkoztatotti létszam dsszetételének regiondlis
Jellegzetességeit. Kutatdsunk eredményeképpen arra a kovetkeztetésre jutunk, hogy Ko-
zép-Magyarorszdg, Kozép-Dundntil és Nyugat-Dundntil fejlettnek tekinthetd, mig
Eszak-Magyarorszdg és DEl-Alfold teljesitménye orszdgos dtlag alatti. Vegyes képet mu-
tat Esza/e—A{fo’/d é Dél-Dundntiil.

Kulcsszavak: tirsadalmi villalkozds, alapitds, foglalkoztatds, regiondlis kiilonbségek

JEL kéd: M13, R12
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Abstract

The social embeddedness of the economy has long been a topic of many research works.
The increasing number of social enterprises with real social role and social goals is an
evidence of the social embeddedness of the economy.

The concept of social enterprise is now becoming more and more well-known and
wide spread. In spite of this, several definitions exist at the same time in the literature.
After reviewing their main aspects, we analyze the regional differences of Hungarian
social enterprises based on a primary data collection carried out in 2017. We examine
the regional characteristics of their age, of the reason of their foundation, of the extent to
which they rely on tender funds and of the decomposition of their stuff. As a result, we
conclude that Central Hungary and Central Transdanubia are considered developed,
while the performance of Northern Hungary and Southern Great Plain falls below the

national average. The performance of Northern Great Plain and Southern Transdanu-
bia is not unambiguous.

Key words: social enterprise, foundation, employment, regional differences
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Bevezetés / Introduction

A kozgazdasigtan megkozelitése szerint az egyén mdsoktdl fuggetleniil, kizdrélag
onérdekét kovetve cselekszik, vagyis a gazdasdg tarsadalmi bedgyazottsiga alacsony.
Amennyiben azonban a gazdasdg szerepl6i els6sorban egyéni profitmaximalizal6k,
nincs koztitk megfelel$ informdciédramlds és hidnyoznak a gazdasdgi cselekvést
orientdlé normak és tradicidk, akkor a bizalom hidnya lehetetlenné teszi a hata-
lomnak és az eréforrasoknak mdsokra torténd dtruhdzisdt, megnehezitve és gyak-
ran ellehetetlenitve ezzel a villalatok létrehozasit. (LENGYEL — SZANTO 2006).
Ezt felismerve a szociolégusok és a kozgazddszok kérében egyre inkdbb konszenzus
alakul ki arrdl, hogy a villalatok sikerének feltétele a bizalom megléte, ugyanak-
kor a nem-gazdasagi kovetelések hidnya, amely biztositja, hogy a véllalatok ne val-
hassanak raciondlis dontéshozé szervezetek helyett segélyszervezetté. A tdrsadalmi
véllalkozdsok megjelenése és folyamatos gyarapoddsa a gazdasig tdrsadalmi bedgya-
zottsdgdnak ékes bizonyitéka.

Cikkiinkben a magyarorszdgi tdrsadalmi véllalkozdsok néhany fébb jellemzd-
jének regiondlis sajdtossdgait, illetve eltéréseit mutatjuk be, kiilonds tekintettel a
tarsadalmi villalkozdsok életkordra, az alapitdsuk inditékaira, a pdlydzati forrdsok
szerepére és a foglalkoztatotti 1étszdm jellemzdire.

Anyag és médszer / Material and methods

A tirsadalmi vallalkozds fogalma napjainkban egyre ismertebbé és elterjedtebbé
vélik, mégis tobbféleképpen definidljik és hatdrozzék meg. Az angol nyelvi szak-
irodalom alapjdn a tdrsadalmi vallalkozds értelmezhetd személyként (social entrep-
reneur), tevékenységként/folyamatként (social entrepreneurship) és szervezetként
(social entreprise) (KISS 2015). A tdrsadalmi véllalkozis fogalmdt mésként értel-
mezi az ,amerikai” és az ,eurdpai” iskola. Az ,amerikai iskola” értelmezése szerint a
véllalkozé egyén, a tdrsadalmi innovécié és a nyereségszerzés kapnak kozponti sze-
repet. Az ,eurépai” iskola szerint ezzel szemben a hangsuly a kollektiv dimenzién
és a demokratikus miikddési jellemzékon van (DEFOURNY - NYSSENS 2009,
21). Az EMES nemzetkozi szervezet szerint a tdrsadalmi véllalkozds olyan szerve-
zet, amelyben (1) kozérdekd, szocidlis vagy tdrsadalmi cél jelenti az tizleti tevékeny-
ség alapjdt; (2) a realizdlt profit visszaforgatdsa valamilyen tédrsadalmi cél érdekében
torténik; (3) amely demokratikus vagy részvételi alapelveken és a térsadalmi igazsé-
gossdg célkitlizését szem el6tt tartva szervezeti felépitéssel vagy tulajdonrendszerrel
rendelkezik (EUROPAI BIZOTTSAG 2011, 2, BERECZK et al, 2018).
Vizsgilatunk alapja az a , Tarsadalmi vallalkozdsok alapkutatds” cimi kutatdsi
program a GINOP-5.1.2-15-2016- 00001 ,PiacTdrs — Kiemelt projekt a tdrsa-
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dalmi véllalkozdsok osztonzésére a fenntarthaté és versenyképes szocidlis gazdasdg
érdekében” elnevezésti program keretében, melyre az OFA Orszdgos Foglalkozta-
tasi Kozhasznd Nonprofit Korldtolt Feleldsségli Tarsasig megbizdsiabdl 2017 elsé
felében kertilt sor. A kutatds eredményeit a G. FEKETE et al. (2017) zdrétanul-
manyban foglaltuk 6ssze. A kutatds keretein beliil dokumentumelemzést, adatbazis
elemzést, kérddives felmérést és f6kuszesoportos interjukat végeztiink. A potencid-
lis tdrsadalmi vallalkozdsok alapsokasiginak a Kozponti Statisztikai Hivatal adatai
alapjdn 13014 szervezetet tekintettiink és ezek jellemzdit vizsgéltuk. A tédrsadalmi
véllalkozdsok regionilis jellemzdit a kérd6ives felmérés adatai alapjdn elemeztiik,
amely 220 szervezet bevondsdval késziilt. Ezen szervezetek regiondlis megoszldsa a
kovetkezképpen alakult: Dél-Alfold (12%), Dél-Dunantil (11%), Eszak-Alfold
(16%), Eszak—Magyarorszég (24%), Kozép-Dundntdl (7%), KozépMagyarorszdg
(19%) és Nyugat-Dundntdl (11%). A mintabeli ardny a dél-Dundntuili régiéban
megegyezett az alapsokasdgi ardnnyal, Eszak-Alfsld 5 szdzalékkal, Eszak—Magyar—
orszdg 4 szdzalékkal feliilreprezentdlt a mintdban, mig K6zép-Dundntil 2%-kal,
Dél-Alfold 3%-kal, K6zép-Magyarorszdg pedig 8 %-kal alulreprezentélt az alapso-
kasdghoz képest.

Eredmények / Results

A megkérdezett tdrsadalmi véllalkozdsok székhelyének kozel egynegyede (23,7%)
az Eszak—Magyarorszégi régidban, mig kozel 20%-a a Kozép-Magyarorszdgi régi-
6ban taldlhat6. Mintegy minden hatodik tdrsadalmi véllalkozds Eszak-Alfoldon
taldlhaté, mig a megkérdezett tdrsadalmi véllalkozdsok székhelyének kozel 10-
10%-a taldlhaté Dél-Alf6ldon, Dél-Dundntilon, illetve Nyugat-Dundntdlon. A
Ko6zép-Dundntdli régiéban mindéssze a tdrsadalmi vallalkozdsok 7,3%-a székel.

11% ) _
= Eszak-Magyarorszdg

= Eszak-Alfold
Dél-Alfold

11%
794 Kozép-Magyarorszdg
Kozép-Dunantul
Dél-Dunantal

19% Nvugat-Dundntil

1. 4bra: A vizsgilt tarsadalmi vallalkozds székhelyének régi6ja / Figure 1. Region of
the residence of the examined social enterprises
Forrds: G. Fekete et al., 2017, 92 / Source
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A vizsgdlt tarsadalmi szervezetek dtlagosan 2004-ben alakultak. Mivel a tdrsadal-
mi véllalkozdsok dtlagéletkordt néhdny nagy multd tirsadalmi véllalkozds évtize-
dekkel ezeldtti alakuldsi éve is befolydsolja (és jelentdsen csokkentheti), a regiondlis
elemzés esetén érdemes az dtlag mellett a medidn éreékér is vizsgdlni.

N t-Dunantil .
yagat-Lunantu m Median

Dél-Dunantal Atlag

Kozép-Dunantal

Kozep-Magyarorszag
Deél-Alfsld

Eszak-Alfsld

Eszak-Magyarorszag

1990 1995 2000 2005 2010 2015

Alakulas éve

2. dbra: A vizsgélt tirsadalmi véllalkozdsok alakuldsinak éve regiondlis bontdsban /
Figure 2. Regional distribution of the year of foundation of the examined
social enterprises
Forrds: G. Fekete et al., 2017, 111 / Source

A legrégebbi tdrsadalmi vallalkozdsok K6zép-Magyarorszdgon taldlhat6k, ahol
az alapitds évének dtlaga 2001, a medidn pedig 1999. A Dundntilon miksdd
tdrsadalmi vallalkozdsok fiatalabbak, viszont a legfiatalabb tdrsadalmi vallalkozdsok
az alfoldi régickban és Eszak-Magyarorszagon taldlhatéak. Eszak-Magyarorszdgon
a vizsgdle vallalkozdsok felét 2011 utdn, Eszak- és Dél-Alfsldon 2009 utin alapi-
tottak (2. dbra).

A térsadalmi véllalkozdsok alapitdsdnak egyik inditéka lehet a rendelkezésre 4116
tdmogatdsi lehetdségek megragaddsa. Mivel ezek legkisebb ardnyban a Kozép-Ma-
gyarorszgi régiéban dllnak rendelkezésre, feltételezésiink szerint ott jellemzd leg-
kevésbé az ilyen irdnyt véllalkozdsalapitds. A kutatds eredménye megerdsiti a felté-
telezéstinket, hisz a tdimogatdsi lehetdségek megragaddsa a tdrsadalmi vallalkozdsok
alapitdsanak inditékaként leginkabb Eszak-Alfldon és Eszak-Magyarorszagon, leg-
kevésbé pedig Kozép-Magyarorszagon jellemz8. Szamos régidban (Eszak-Magyar-
orszdgon, Dél-Alfoldon, Koézép-Magyarorszdgon, Koézép-Dundntilon, Dél-Du-
ndntdlon és Nyugat-Dundntdlon) leginkabb ,valamely tirsadalmi / kozosségi cél
megvalésitdsa” érdekében hoznak létre tarsadalmi vallalkozdsokat. Eszak-Alfoldon
ez az indok a mdsodik lényegesebb a ,fenntarthatd fejlédés el8segitése” utdn. A
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Ltranszparens miikodés”, a ,kozjé tdmogatdsa” és a ,tdrsadalmi innovicié” a tobbi
régiét meghaladé mértékben generdl véllalkozdsalapitdst Kozép-Dundntilon. Az
Lonfenntartds / onsegélyezés” gyakrabban szerepel motivaciéként tarsadalmi véllal-
kozis alapitdsakor az alfoldi régidkban és Eszak—Magyarorszégon, mint az orszdg
nyugati régiéiban. Nyugat-Dundntilon a tobbi régidhoz képest kevésbé jellem-
26 a ,tdrsadalmi problémdk enyhitése”, az ,iizleti alapt tevékenység végzése”, a
~demokratikus dontéshozatal”, a ,szolidaritds biztositisa”, az ,egytittm(ikodés, az
érintettek bevondsa”, a ,transzparens m(ikodés” és a , tdrsadalmi innovdcié”, mint
az alapitds inditékai.
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palyézati forrasokra tdmaszkodas mértéke a mikodés folyamatos fenntartisa
érdekében

3. dbra: Pilydzati forrdsokra timaszkodds mértéke regiondlis bontdsban* /
Figure 3. Extent to which examined social enterprises rely on tender funds,
in regional distribution*
* 1 egyéltalin nem, 2 inkdbb nem, 3 inkdbb igen, 4 teljes mértékben / *1 not at all,
2 too lenient, 3 moderately, 4 extremely
Forrds: G. Fekete et al., 2017, 112/ Source
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4. 4bra Pély4zati forrdsokra timaszkodds mértéke a tevékenység beinditdsakor
tevékenységi tipusonkéntl / Figure 4. Extent to which examined social enterprises
rely on tender funds when starting the activity, by type of activity’

Forrds: sajdt szerkesztés

Bizonyos tevékenységi korok beinditdsa nagymértékben igényli a pdlydzati for-
rasokat. Ilyenek az adminisztrativ és szolgdltatdst timogatd tevékenység, vagy a
kozigazgatds, védelem; kotelezd tirsadalombiztositds, ahol valamennyi vizsgdle tdr-
sadalmi véllalkozds csak pdlydzati timogatdssal tudta elkezdeni a tevékenységét. A
vizsgdlt épitbipari tdrsadalmi villalkozdsok 84%-a szintén csak pdlydzati timoga-
tdssal tudta elinditani tevékenységét. A legkevésbé a szillitds, raktdrozds, a hdztartds
munkaadoéi tevékenysége; termék eléallitdsa, szolgdltatds végzése sajit fogyasztdsra,
a bdnyaszat; kéfejtés, valamint a szalldshely-szolgaltatds, vendégldtds és az informd-
cié-kommunikdcié teriiletén sziikségesek a palydzati forrasok a tevékenység bein-
ditdsdhoz. A tevékenység fenntartdsa sordn hasonléan alakult a pdlydzati forrdsok
igénybevétele tevékenységtipusonként.

Pélydzati forrdsokra a tdrsadalmi vallalkozdsok nemcsak a tevékenység beindi-
tisakor, hanem a miik6dés fenntartdsa sordn is tdimaszkodhatnak. A tevékenység
beinditdsakor leginkdbb Dél-Alf6ldon veszik igénybe ezt a fajta lehetéséget, mig
a mikodés fenntartdsa sordn legnagyobb mértékben Dél-Dundntilon jellemz6 a
palyézati forrdsok felhasznéldsa. A pdlydzati forrasokra tdmaszkodds mértéke mind

1

1 - Mez8gazdasdg, erddgazdalkodds, haldszat, 2 - Bdnydszat, kéfejtés, 3 — Feldolgozdipar, 4 - Vi-
zelldtds; szennyviz gy(jtése, kezelése, hulladékgazddlkodds, szennyezédésmentesités, 5 — Epitéipar,
6 - Kereskedelem, gépjarmtjavitds, 7 - Széllitds, raktdrozds, 8 - Szdlldshely-szolgéltatds, vendégld-
tds, 9 - Informdcid, kommunikdcid, 10 - Pénziigyi, biztositdsi tevékenység, 11 — Ingatlaniigyletek,
12 - Szakmai, tudomdnyos, miiszaki tevékenység, 13 - Adminisztrativ és szolgdltatdst tdmogaté
tevékenység, 14 - Koézigazgatds, védelem; kotelezd tdrsadalombiztositds, 15 — Oktatds, 16 - Hu-
mdn-egészségiigyi, szocidlis elldtds, 17 - Miivészet, szérakoztatds, 18 - Egyéb szolgdltatds, 19 - Hdz-
tartds munkaadéi tevékenysége; termék eldéllitdsa, szolgdltatds végzése sajdt fogyasztdsra
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a tevékenység inditdsakor, mind a mikodés sordn Kozép-Magyarorszdgon a legala-
csonyabb (3. dbra), ami szintén a régié fejlettségébdl addik.

A vizsgalt tdrsadalmi véllalkozdsok dtlagos foglalkoztatotti létszima K6zép-Ma-
gyarorszigon a legmagasabb, ahol dtlagosan minden tdrsadalmi véllalkozdsban 44
t6 dolgozik. A medidn értékébdl azonban az deriil ki, hogy a tdrsadalmi viéllalko-
zésok felének kevesebb mint 12 foglalkoztatottja van, ami arra enged kovetkeztet-
ni, hogy a magas dtlagos érték néhdny, kiemelkedéen magas 1étszimot alkalmazé
tarsadalmi véllalkozdsnak koszonhetd. Kozép-Dundntdlon szintén néhdny kima-
gasléan sok alkalmazottal m(ikodé tdrsadalmi vallalkozds taldlhat6. Dél-Alf6ldon,
Eszak—Magyarorszégon és Eszak-Alfsldon kisebb az dtlagos foglalkoztatotti létszdm
és a két kozépéreék kozote sincs olyan nagy ardnyu eltérés (5. dbra), amibdl arra
kovetkeztethetiink, hogy ezekben a régiékban nincsenek nagyon nagy, (100-nal)
tobb {6t foglalkoztaté tdrsadalmi vallalkozdsok.
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5. dbra: A vizsgélt tdrsadalmi véllalkozdsokndl foglalkoztatottak dtlagos létszima
regiondlis bontdsban / Figure 5. Average number of employees at the examined
social enterprises, in regional distribution
Forrds: G. Fekete et al., 2017, 115 alapjdn sajdt szerkesztés / Source: own compilation
based on G. Fekete et al., 2017, 115

A néi foglalkoztatottak minden régiéban tobbségben vannak a férfiakhoz ké-
pest a vizsgdlt tdrsadalmi vallalkozdsokban, kiilonosen a Dél-Alf6ldi (69%) és a
Ko6zép-Magyarorszigi (66%) régidkban. A nék magasabb ardnya 6sszefiiggésben
dllhat a hagyomdnyosan tobb néi munkavillalét felvevd tercier szektorban miko-
d§ tarsadalmi véllalkozdsok viszonylag nagy ardnydval.
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A foglalkoztatottak kordsszetételét vizsgdlva megdllapithatd, hogy a fiatal (16-24
év kozotti) és az 50-64 év kozoti munkavéllalék legnagyobb ardnyban Eszak-Ma-
gyarorszigon jelennek meg a tdrsadalmi vallalkozdsokban. Forditott a helyzet Nyu-
gat-Dundntdlon, ahol a 25-49 év kozotti foglalkoztatottak magas (75%) ardnya a
flatal (4%) és az 50-64 év kozotti foglalkoztatottak (17%) alacsony ardnyédval pa-
rosul. A hdtranyos helyzetl foglalkoztatottak ardnya Dél-Alf5ldon a legmagasabb
(meghaladja az 50%-ot), mig a Kozép-Dundntili, Eszak-Alfoldi, Dél-Dundntili
és Eszak-Magyarorszdgi régidkban nem sokkal marad el attél. A Nyugat-Dundntd-
li régidban ez az ardny a legalacsonyabb, csupdn 40%.

A vizsgdlt tirsadalmi vallalkozdsok jelentds hanyaddnak van olyan tdrsadalmi ha-
tdsa, hogy javitjdk a munkaerdpiaci részvételt és csokkentik a munkanélkiiliséget.
K6zép-Magyarorszdgon csupdn a vizsgalt véllalkozdsok 40%-dnak van munkaerd-
piaci hatdsa, Kozép- és Nyugat -Dundntilon azonban ez a hatds 44-46%, mig az
alfsldi régickban és Eszak-Magyarorszigon 54-58% koriil alakul.

Kovetkeztetések / Conclusion

A tdrsadalmi véllalkozdsok miikodési ideje, foglalkoztatotti 1étszdma és alapitdsi in-
ditéka alapjin Kozép-Magyarorszdg, Kézép-Dundntdl és Nyugat-Dundntdl fejlect-
nek tekinthetd, mig Eszak—Magyarorszég és DéEl-Alfold teljesitménye orszdgos dtlag
alatti. Vegyes képet mutat Eszak-Alfold és Dél-Dundntdl. Kiilonosen kiemelkedd
Ko6zép-Magyarorszig helyzete, ahol az orszdgos dtlagot jelentés mértékben megha-
ladé a tarsadalmi vallalkozésok életkora és dtlagos foglalkoztatotti létszdma. Bizunk
abban, hogy kutatdsunkkal és az eredmények publikildsdval 6sztonozni tudjuk a
tarsadalmi vallalkozdsokat piacképes termékek és szolgdltatdsok elédllitdsdra, va-
lamint a marketing és piacra jutds osztonzése révén a fenntarthaté tizleti modell
alapjdn tart6s foglalkoztatdsi lehetSségeket létrehozdsira az orszdg valamennyi ré-
gidjdban.
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A METHOD FOR MAKING CHILDREN WITH LD SUCCESSFUL
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Abstract

Although there are an increasing number of methods treating children with learning
and behavioral problems, the provided results are in a lot of cases not self-evident.

During my work and research it has gotten clear that all participants, children and
parents included, need a feedback on achievements. As most of the times these children

suffer a lack of attention during their studies a neurofeedback system was implemented
in a movement-development course to provide a more scientific approach in developing
their minds. Using this method the gathered data can be used to analyze the growth of
participating children and doing so the course can be adjusted if needed. Developing the
system also ensures that participants meet various challenges to train their focus while a

playful atmosphere is maintained. The question is it worth doing it this way? In today’s
economical situation various factors must be considered on different levels to answer.

On a basic level it must be considered what will a child gain if helshe goes through a

developmental course. Will being successful outweigh the cost of training, is it worth for
parents or on a higher level for society to invest more resources?

Keywords: learning disability, neurofeedback, success, children, stress, attention
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Introduction

In Hungary if a child is diagnosed with a learning disability parents have numer-
ous options to choose from. In a lot of cases the child will undertake a movement
development course where he/she will be doing various tasks that imitate infant
movements. This method is used to rewire the participants brain and “repair” or
improve cognitive functions (Blythe S.G,2002).

This method though not perfect can be and is used to alleviate the symptoms of
learning disabilities (from now on referred as LD-learning disability). Work expe-
rience tells that circumstances have changed and the well used method is met with
more and more resistance from younger generations of schoolchildren and skepti-
cism from parents. The main cause for concern on the other hand is that children
who have already participated in the course came back at a later time. What these
children had in common that they had an increasing hard time concentrating on
their schoolwork and they were all stressed out about school. As these children had
already undergone the normal course a new method was needed to enhance their
diminished abilities. Due to their age a new training menu was adapted which
concentrates on appropriate conditional and coordinating tasks, but mainly on
balance, concentration and movement control. To further strengthen the ability of
these children to focus, a personally crafted neurofeedback system in DIY style was
integrated in the method. This system serves various purposes. One is monitoring
gathered data, which serves as a more scientific base in evaluating performance.
As the used system can be adapted into more engaging “games” that challenges
participants focus, children are more drawn into their self-improvement. This not
only supports their growth it provides a less subjective viewpoint for everyone on
their achievements. On the other hand it gives a certain sense of plus to parents
as in they feel that their children do not participate in mundane movement devel-
opment course. The purpose of this additional value though is not marketing but
enhancement of growth. Participants of the hybrid and the normal course often
leave a certain impression of a troubled mind state which could be defined as one
form of stress. This stress is caused by their feeling that whatever they do or achieve
is not enough and their hard work is in vain. Moving something with your mind
can be very satisfying and relieves some of the feeling of effort in vain symptoms.
This effect of the created system is backed by reports that claim that neurofeedback
can be used to alleviate the symptoms of stress (Hammond, 2005). Through de-
velopment children can be taught to have better focus, improved movement skills.
Unfortunately, this is not enough if an external support system is not in place
which gives children what they need in the right moment. Which system should
include family, teachers, trainers and so on.
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It should be evident now that to make these children successful addressing one
element in the equation is not enough. In the future there are various challenges
that will make life harder, be it a consequence or climate, demographic change or
the changes in work conditions.

This paper attempts to paint a summary picture of an ongoing research what
children can achieve using the developed method. The method is in a continuous
developmental status so it has a few drawbacks which will be mentioned as well.
As mentioned, the given plus to these children is only part of a bigger equation of
their success. Based on work experience and previous available research a theoreti-
cal equation will be presented. These individual equations as a sum, depending on
results could alter modern societal and economic problems. To raise awareness this
bigger picture will be discussed as well.

Material and methods

To summarize previous research and discuss how the development of the neuro-
feedback is proceeding various sources will be used. Evaluating progress is based on
gathered primary data while conclusions are drawn on secondary elements.

Material

The structure of used data is the following:
Secunder data:

® Various journal or research articles focusing on children with LD and their
attention

® Stress related articles, studies

® Articles using neurofeedback systems improving attention

® Work experience

Primer data:

® Gathered data which represents the cognitive behavior of participants
during sessions, for analysis raw EEG data and concentration value provid-
ed by the used dry EEG instrument are used.
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Methods

During sessions children complete various tasks while a Muse headset monitors
their brain. The android application of Muse headset can be programmed to pro-
vide data about the strength of the different brainwaves. Using these measured beta
values, which can be associated with attention, (Linden et al,1996) participants
can move through a mobile application for example a toy car. That is if they can
mentally perform a mental task and maintain that for long enough for the algo-
rithm to deem enough. When the car starts moving it gives a feedback that they
are on the right track, thus participants can learn to control how to regulate the
state of their brain. Analyzing over a longer period of time one can observe how
the attention of participants have changed despite age or everyday influences. Us-
ing these data points and the occasional feedback from parents an equation about
the probability of success for children with LD was created. These equations show
based on conclusions from other studies and work experience what factors are
important to set children on a successful path. This equation also represent the hy-
pothetical additional value and its weight which the developed method provides.

To show how children with LD are more endangered to stress and how this is
related to a lack of focus previous studies were used. Based on this thought train
and using statistics which connect a cost to stress an economic cost of LD can pre-
sented. These costs include various sources, medical bills, missed opportunities and
loss of quality of life. If we presume that making children more successful through
development the cost of these courses are investment which aim to lessen their
stress and related cost during their lifetime. Using this method a comparison can
be made between investment and gain or in other way avoided cost.

If we progress based on previous assumptions made on individual level an esti-
mation can be made by relying on secunder data on how society would benefit a
certain number of children with LD would be successful.

Results

To show the effects of the neurofeedback two data sets will be presented. One was
acquired during an intense training camp where the developed system was used
everyday. The other data is measured during sessions from an another group of
children who are currently weekly partaking in the new program.
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Chart 1: Average concentration score during training camp
Source: Own construction based on gathered data
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Chart 2: Another look on concentration scores
Source: Own construction based on gathered data
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Chart 1 represents how growth can manifest itself as a result of the used hybrid
method in a weekly course. It can be observed that all participants start strongly
from day two, when they had to control a toy-car with their mind. After that par-
ticipant four got very tired and could not maintain a performance. The exhaust-
ing effects of training got the other participants as well, but they had the mental
strength to reduce the fall down. But how is that chart connected to growth? As
an example, Participant B should be taken a look at on Chart 2. Participant B has
only started using the system in that time frame. In my experience children with
LD in general who have a problem focusing when they start using the system,
they can only produce low measured concentration values. A typically encoun-
tered numerical average for beta value would be around 0.5 just as Participant B
had in the start. In this case Participant B shows remarkable control and shortly
gets the hang of the system on the easy settings. Current personal hypothesis is
that the aforementioned low beta value is connected how children with LD have a
different wiring in their brain and that must effect their ability to efficiently think
or concentrate. Interestingly most of the participants of the training camp started
as children who had already partaken in the traditional course, but later in school
could not keep up the required attention level. Observation tells that these chil-
dren were quite stressful about school and it is possible that some reverse change
happened in the wiring of their brain which influenced their ability to focus. This
reverse change was reflected in their movement skills as well. Balance, coordina-
tion was not on the level which they could attain during their earlier days of the
course. While 75 percent the early participants started with a 0.5 beta value as a
crystallization of their effort in the camp, they could maintain an average around
1. Their maximum value was in the range of 3-4. This is no mean feat as they pro-
duced these values after rigorous cardio and various coordination skill developing
training. While some of the participants of the training camp showed recognizable
improvement outside the sessions as well, on the other chart participant A is a clear
sign that the system needs improvement. Participant A can generate from a data
point of view very good concentration value but cannot make use of this increased
brain power in other areas of life. This leads us to the other question what defines
success and what factors are needed to make it useful in everyday struggles.

Equation of success:

The closest factors which correlate with work experience from the available
studies are found in the work of Raskind et al (1999). In their long term study,
which tries to pinpoint attributes that make children with LD successful they
listed the following variables in table 1.
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Variable Correlation with succes

perseverance 0.88
proactivity 0.9

goal setting 0.75
self-awareness 0.69
emotional stability 0.55
lack of support system -0.84
Emotional instability -0.78
reactivity -0.77
lack of goal setting -0.7
lack of self-awareness -0.58

Table 1: Success related attributes
Source: own edition, based on Raskind, 1999

While these resonate with personal experience based upon the last 4 years an-
other approach should be taken. In this approach variables are classified into three
big parts. One cluster could be defined as internal environment and closes external
environment. Genetics, family teachings, situation, the child’s psychology are all
here. Second group of influencing factors could describe best as simply as school.
The third batch consists of everything that can be defined as extra activities and are
aimed on the improvement on the child. In this approach the variables of success
or at least a probability for success could described as in table 2.

Effects of extra activities on develop-

Genetics Quality of school ment

Extra energy required to complete

Family situation Friends RN
these activities

Psychology of the child Positive or - negative Provided additional value

stress due to school life

Multiplier which influences addi-
Performance of the child tional value depending on the qual-

ity
z =Success

Table 2: Variables of success
Source: own edition

But why is success and attention such a key point? Based on various studies,
conducted by Mark and colleagues (2008), Hoel et al (2001) on work related stress
the following hypothetical process can be made.
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Lack of

concentration

Mental overload

Figure 1: Devil’s circle
Source Own editing based on Mark et al, 2008, and Hoel, 2001

Now previous studies using EEG agree that children with LD have a similar brain
pattern. In frontal lobes they have excess theta waves while beta waves are less strong-
ly present as in normal children. Due to this cognitive peculiarity children with
LD have a hard time focusing their attention as their brain process is disturbed or
overloaded with theta waves(Wang, 2013). This brain pattern was confirmed during
early recordings and is showcased on Chart 3,where theta and beta waves of an early
adapter is shown who had partaken in the traditional course.

But if this is case then children with LD are more endangered to stress as their
brain work in such a way that mental overload is almost certain. At least one could
say that if nothing is done to alleviate this pattern, if mental overload is given what
follows is a stressed state. Now stress is a well discussed and researched topic. In this
paper it is significant because we can link a cost to stress using various statistics thus
an indirect cost to LD can be given. This would of course include variables like loss
of productivity, health problems, loss in quality of life. The Roeher institute made a
similar estimation which they calculated as cost of LD over an individual’s lifetime.
This cost amounted to 1.982 million dollar. If we calculate for example with ten per-
cent of each generation who has LD one can draw the conclusion how badly this cost
of life like symptom effects the success of generations. Including the different neural
structure of people with LD, (Butterworth, 2013), its effects on concentration and
other aspects of life it is evident these people face hardships in their life. To improve
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their overall quality of life hard work is required on their part and parents to create
the required environment where they can thrive and be a successful member of their
community.
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Chart 3: Beta/theta brainwave ratio
Source: own edition

Influence of society

Following the previous thought of train to make an estimation on society’s cost
three points must be considered.

1.

The number of people or children with LD. Literature mainly agrees on 10
percent of current population (University College London, 2013) Avail-
able studies also state that in some cases these numbers are growing which
are supported by workplace experience in a Hungarian foundation as well.
The cost of average stress per person. This can be deducted by starting with
the following study on how much the EU has spent annually on stress.
(Hassard et al, 2014) Using estimated population, the cost work related
depression from the study’s time cost can be calculated.

Average amount of investment for a child with LD to reduce symptoms
through movement-development. Cost will be estimated based on gained
work experience in mentioned foundation. This cost which would be
around 100 euro is not the maximum amount, but should represent an
average starting for extra activities. Depending on location and the child’s
problem cost can greatly vary.
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Using these data for simple calculations and a 5 percent rate balancing time
various estimations can be made of cost of stress and the development of a
child. These estimations are represented in table 3.

Name Estimated value (Eur)
Cost of LD/stress for a person 2975

per year

Cost in a 15 years period 6185

Cost in a 40 years period 477 776

One year of movement devel- 4024

opment

5 year of movement develop- 18 203

ment

Table 3: Estimated costs of LD

Source: own edition

Up till this point these costs burden an individual who has LD or their parents
when they pay for “extra curriculum” in hope to fix their children. These numbers
should be treated as only as an artificial design, to show the loss of quality on life
for these individuals. As mentioned before lack of focus, stress and LD cause can
cause different indirect costs. This can be money spent on gas bringing a child when
bringing him/her to movement development. Or a dyslexic person makes a mistake
at work because his/her brain is overloaded and cannot properly process information
anymore. These “costs” over a lifetime add up and not only affect certain specified
individuals but their environment as well. This could be considered as a cost to so-
ciety as their members have excess burden which they must pay. Question is what is
the efficiency of different method that aim to treat people with LD. In other words
when is it when the developmental course provides enough additional value to push
the child over a certain threshold of success. On the other hand, it would worth to
invest more into people with more LD so that they can be successful and what meth-
od should be chosen?

Efficiency is a key point because it matters that how much of the supposed cost
of two million dollar can be reduced? For example, if with numerous development
types during three years the child with LD improves overall 5 percent for their life
the “investment” and “return” is not enough. If the parents during these years spend
a fictional amount of 40 thousand dollars in return they would get with 5 percent
efficiency 100 thousand dollars. It looks like worthwhile but we must consider that
this cost represents life quality over a lifetime. In this approximation it is obviously
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better to aim for efficiency in the higher numbers. This way maybe the child will be
focused enough to save money, as opposed spending it on for example stress, to buy
maybe a summer house.

One method can be individual movement development, but it’s efficiency can be
doubtful in a mot of times. Based on the effects and gathered data from the training
camp intensive movement development and daily biofeedback sessions should be
more efficient. To do so unfortunately one would need a specialized school with
equipment and proper staff. Without going in much detail but accounting for neu-
rofeedback equipment and a properly skilled staff for a reduced class with changed
curriculum the price would be around 570 000 Euro. This would be a four year
project for fifteen children with LD to bring them up to speed then integrate them
back into the normal school process. Using this method as a plus option society’s
cost, investment is summarized in table 4.

Children who need Cost of three years move- | Cost of proposed
o movement develop-
LD incidence ment development school
ment
Million Million Euro Million Euro
10 % 7.9 257 561

Table 4: Cost of LD from a broader view
Source: own edition

On the other hand, the possible gain in quality of life and for estimation purposes
40 percent of the related 1.97 million dollar would be 13*10~12 Euro. As a com-
parison according to the World Bank’s data in 2017 the GDP of the EU was around
16*10M12.

Conclusion

A traditional movement development is adapted to suit the needs of school aged chil-
dren with LD who have trouble concentrating due to experienced stress. To monitor
progress, to give a playful element and evaluate cognitive changes a neurofeedback
system is integrated into the sessions. Early results of this hybrid method show prom-
ise as participant children’s beta waves have gone through a significant growth which
in some cases reaches four times the original starting values. During neurofeedback
sessions children have to reach a beta threshold to move a toy car. The first batch of
participants mostly showed better outside recognition in their skills and self-confi-
dence. These included better behavior, diligence and improved ability to study. We
could say that these children have gotten more successful or successful enough to
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better adapt to their school life. Unfortunately, further testing shows the system has
flaws and limitations. One flaw lies with hardware part of the system. The used dry
sensor EEG devices can provide too much noise or invalid data. Partly due because
of the behavior of the children partly because these systems were not designed for
this audience. If there is not a strong enough support system around the child, and
the cooperation of the child is just for show the additional value provided by the
method is not enough to push over a certain threshold to achieve success. Different
traits and factors of life must be provided for and by the child so that this threshold
can translated into a criteria for success. To solve this on an individual level the sys-
tem is currently under development to be more engaging and trustworthy. This also
includes to make it more diversified in the hope to provide more of a challenge while
strengthening various cognitive attributes that are required for success.

If the requisite psychological traits and ability to concentrate are not met than
these children with LD are more endangered to various stress factors. As a resul,
they will have approximately a 2 million dollar cost over their lifetime which is spent
on coping with their health, abilities. Given that at least around 10 percent of cur-
rent younger generations have LD this poses a serious question to aging societies.
As climate and demographic changes become more pressing it is more and more
important that coming generations are prepared to meet the challenge. This can
be done on an individual level which depending on the efficiency of the method
can be a good investment for the child. This has the downside that parents can be
overburdened by logistic and cost. Other pressing point is efficiency. As data shows
gathered during sessions (Chart 2) a child’s focus can greatly vary and in some cases
cannot use what he/she learned. Using the neurofeedback system in a training camp
showed that everyday usage greatly enhanced participants ability to rev up their brain
and maintain that working state for more time. Thus in term of efficiency a daily
session would the best. Work experiences tell that more and more children have
some developmental issues. Unfortunately, not everyone can afford the different de-
velopmental courses needed on a personal level. As the occurrence of this problem
grows a solution should be made on grater levels. For this to happen though greater
investment should happen on state levels, changing and developing a developmental
system with guaranteed efficiency to use in schools or a specialized school system.
While the cost to do to this would be enormous in the range of trillions but in terms
of quality of life or reduced economic cost spent stress related matters it would be a
worthy investment.
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