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REGIONALNA STRUKTURA SLOVENSKA V POSLEDNYCH TROCH DESATROCIACH
REGIONAL STRUCTURE OF SLOVAKIA IN THE LAST THREE DECADES

Eva RAJCAKOVA, Angelika SVECOVA
Univerzita Komenského v Bratislave, Slovenska republika

A regional structure is an important feature of a territory. In the last three decades, the regional structure of Slovakia has undergone
significant changes connected with the transformation of social and economic sphere of society. A considerable intensity of differential
tendencies and the deepening of regional polarization has been and accompaniment of the transition period in Slovakia. The aim of this
paper is to identify regions in accordance with the evaluation of the partial and complex indicator of socio-economic level and highlight the
evolution and main features of the transforming regional structure in the Slovak republic.
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Délezitym znakom Uzemia je regionalna Struktdra. V posled-
nych desatro€iach na vyvoj regiondlnej Struktury Slovenska
mali vplyv zmeny ekonomického a sociélneho prostredia, kto-
ré so sebou priniesol prechod z centralne riadenej ekonomiky
na trhové hospodarstvo. Sprievodnym javom transformaéného
obdobia na Slovensku je pomerne znagna intenzita diferen-
cianych tendencii a prehlbujica sa regionalna polarizacia.
Procesy su odrazom zdsadnych zmien nielen v transformacii,
vykonnosti a prosperite ekonomickych subjektov, ale vo zvy-
Senej miere aj v uplatneni kvalitativnych faktorov ako su fud-
ské zdroje, socialny kapitdl a infrastruktirna vybavenost
regidnov. Priestorovym prejavom tychto procesov su regional-
ne disparity.

Problematika regionalnych rozdielov vo vztahu k regional-
nej Struktire Uzemia je vysoko aktualna téma, ktord je najma
v poslednych rokoch v pozornosti zaujmu odbornikov z oblasti
geografie (Korec, 2005; Korec a Ondo§, 2009; Matlovi¢ a Mat-
lovi€ova, 2005; Bezak, 2001; Lauko et al., 2009; Ira, 2007; Raj-
¢ak, 1998 a i.), socioldgie (Pasiak, 2007; Gajdo$ a i., 2007)
a ekondmie (Tvrdon a i., 2007).

Cielom Studie je na zaklade hodnotenia demografického
profilu, profilov zamestnanosti a trhu prace, produkénej vykon-
nosti a infradtruktirnej vybavenosti ako aj komplexného ukazo-
vatela socialno-ekonomickej urovne (Rajakova, 2006;
Rajéakova a Svecova, 2009) vo vybranych &asovych horizon-
toch (pred-)transformaéného obdobia stanovit typolégiu regié-
nov, poukdzaf na vyvoj regionalnych disparit a regionalnej
Struktiry Slovenska.

References

Pre hodnotenie regionalnej Struktiry Slovenska bola pouzita
tzv. komponentna analyza. Délezitym krokom bol vyber obser-
vaénych jednotiek a vstupnych dat — pre predtransformacné
obdobie boli zohladnené jednotky v sulade s Gzemno-sprav-
nym usporiadanim platnym do 1. 1. 1997 (Slovenska republika,
4 kraje, 38 okresov) a pre transformacné obdobie regiény sys-
tému NUTS (NUTS 1 az NUTS 4), ktorych hranice su totozné
s aktualne platnymi izemnymi jednotkami (SR, 8 krajov, 78 ok-
resov). Vyber hodnotiacich ukazovatelov okrem kvalitativnej

stranky (obsah dat) zohladhoval dostupnost ¢asovych radov
oficialnych Statistickych udajov.

Pre hodnotenie regionalnych disparit sme pouZzili tzv. par-
cidlne ukazovatele (demograficky profil, zamestnanost obyva-
telstva a trh prace, produkéna vykonnost a infrastruktirna
vybavenosf) a ukazovatel komplexnej socialno-ekonomickej
trovne. Uzemnym jednotkam réznej hierarchickej trovne sa
pre kazdy z uvedenej skupiny parcialnych ukazovatelov prideli-
la bodova hodnota. Vyjadrovala poziciu tzemnej jednotky pod-
[a prislusného ukazovatela v ramci Slovenska. Priemerom
hodn6t a pridelenim vah podla stupfia doleZitosti, sme stanovili
prisludny koeficient (hodnota osciluje v intervale 0 — 100 bodov).
Pri vypocte komplexného ukazovatela socialno-ekonomickej
urovne bol pouzity vazeny aritmeticky priemer, vypocitany
z hodnét parcialnych ukazovatelov. Komplexny ukazovaterl vy-
jadruje poziciu tzemnych jednotiek v regionalnej Struktdre Slo-
venska a je vychodiskom pre typologiu regiénov (okresov) na
zaostavajuce (24,0 — 40,0 bodov), stagnuijtce (40,1 —51,0), Cias-
toCne sa rozvijajuce (52,1 — 70,0), rozvijajuce sa (70,1 — 90,0)
a dynamicky sa rozvijajuce (90,1 — 99,9) a vychodiskom pre
analyzu zmien regionalnej Struktdry Slovenska.

Viysledky a diskusia

Regionalna $truktira Slovenska v predtransformaénom obdobi

Pre pochopenie zmien v regionalnej Struktire Slovenska
v transforma¢nom obdobi povaZujeme za potrebné naértnut
hlavné znaky v poslednom desatroci predstransformaéného
obdobia. Hlavnymi faktormi, ktoré determinovali vyvoj regiondl-
nej Struktdry boli centralne riadena ekonomika, usmerfiovany
vyvoj narodohospodarskych odvetvi a regionov (oblasti), pla-
novana alokacia pracovnych sil, smerovanie hospodarskych
a dodavatelsko-odberatel'skych vézieb na Elenské krajiny RVHP.
Aj napriek usmerfiovanému vyvoju sa regionalna Struktura Slo-
venska v 80. rokoch vyznacovala zna&nou réznorodostou.
Dominantnymi procesmi demografického vyvoja boli priro-
dzena mobilita obyvatelstva a intenzivne koncentraéné procesy —
migracia obyvatelstva z ruralnych regiénov do tzv. pélov rozvoja
(Bratislava, KoSice, Banska Bystrica) a sidelno-hospodarskych
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osi (povazska, pohronskd), s koncentraciou pracovnych prilezi-
tosti, infrastruktdry, bytovej vystavby, sluZieb, zariadeni Skolstva
a zdravotnictva celoStatneho a nadregionalneho vyznamu.

Zaciatkom 80. rokov sa demograficky vyvoj vyznacoval
stagnaciou prirodzenej mobility obyvatelstva (rok 1980 9,2 %o;
SSU 1981) s priestorovou diferenciaciou na krajskej (Vychodo-
slovensky kraj 11,6 %o, Bratislava 9,6 %o; SSU 1981) a okresnej
urovni. Nadpriemerné hodnoty prirodzeného prirastku boli ok-
rem Bratislavy, KoS$ic a regionu stredného PovaZzia, v okresoch
severného Slovenska (Dolny Kubin, Cadca, Poprad, Pre$ov,
Stara Luboviia ai.; SSU 1980). V tom &ase sa formovali tzv. de-
mograficky depresivne regiony, s vysokym emigraénym sal-
dom, postupnou degradaciou vekovej Struktdry, s nizkym
prirodzenym prirastkom az ubytkom obyvatelstva. Patrili k nim
okresy Podunajskej niziny (Levice, Nové Zamky) a Juhosloven-
skej kotliny (Velky Krti§, Ludenec a i.; SSU 1981). Koncom
80. rokov prirodzena mobilita obyvatelstva vyrazne poklesla
(SR 4,4 %o; SSU 1989). Pokles bol v tzv. problémovych okre-
soch juzného Slovenska, rozvojovych péloch a okresoch leZia-
cich pozdi? hospodarsko-sidelnych osi. Prehlbovali sa regio-
nalne rozdiely. Zmeny sa prejavili aj vo vekovej Strukture (index
starnutia 64,5 %; SSU 1989), s koncentréciou starSieho obyva-
telstva v okresoch Podunajskej niziny a Juhoslovenskej kotliny,
,mladymi“ boli severoslovenské (Dolny Kubin, Poprad ai.; SSU
1989) okresy. Uz koncom predtransformaéného obdobia hod-
nota demografického profilu odrazala priestorovu diferenciaciu
demografickych procesov (tabulka 1).

Hodnotu dalSich parcialnych a komplexného ukazovatela
socialno-ekonomickej Urovne ovplyviiovala odvetvova Struktira
hospodarstva a zamestnanosti obyvatelstva s dominantnym
postavenim priemyslu v Bratislave, KoSiciach, stredopovaz-
skom, tur€ianskom, pohronskom a hornonitrianskom regiéne.
Industrializacia pévodne polnohospodarsky a lesohospodarsky
zameranych regionov severného, vychodného a juzného Sloven-
ska mala na vyvoj regionalnej Struktiry Slovenska diferencovany
vplyv. Kym v regiénoch Oravy a Vychodného Slovenska sa posil-
nilo postavenie priemyslu, v niZzinnych okresoch s lokalizaciou no-
vych priemyselnych subjektov sa ofakavania nenaplnili. Mnohé
subjekty v dosledku straty trhov a nizkej konkurencieschopnosti
postupne zanikli. Priestorovu diferenciaciu ukazovatela produké-
nej vykonnosti na trovni krajov v roku 1980 udava tabulka 2.

V predtransformacnom obdobi sa nezamestnanost praktic-
ky nevyskytovala. Rozhodujucim ukazovatelom trhu prace bola
odvetvova Struktira zamestnanosti, s vedicim postavenim
priemyslu (35,1%, SSU 1980), ktory dominoval najma v tzv.
priemyselnych okresoch (Martin, Povazské Bystrica, Trengin,
Liptovsky Mikula$ a i.). Prirodny potencial determinoval nad-

Rok 1980

’

h
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priemerni zamestnanost obyvatelstva v polnohospodarstve
v nizinnych (Dunajska Streda, Komarno, Levice — viac ako
40 %) a v kotlinovych (Velky Krti§, KoSice-vidiek a i. — viac ako
50 %, SSU 1980) okresoch.

Zamestnanost v terciarnom sektore zavisela od funkcie
sidiel v regionalnej Strukture. V sulade s funkciou hlavného
mesta Bratislavy, krajskych miest a sidiel nadregionalneho
vyznamu sa v nich lokalizovali nevyrobné aktivity, v désledku
¢oho dosahovali nadpriemernd zamestnanost v tercidrnom
sektore (Bratislava 72,5 %, KoSice 65,4 %, okres Zilina 64,4 %
ai.; SSU 1980). Po&as 80. rokov diferenciacia zamestnanosti
obyvatelstva zostala zachovana, aj ked rastica intenzita
dochadzky za pracou v ramci funkéného regiénu dennej
dochadzky Bratislavy, ovplyvnila transformaciu zamestnanosti
v okresoch jej zazemia (Dunajské Streda, Trnava a i.).

V roku 1989 sa stretdvame s fenoménom nezamestnanos-
ti, ktorej intenzita a s flou spojené negativne javy (dlhodoba ne-
zamestnanost, pokles Zivotnej Urovne obyvatelstva a i.) neboli
v porovnani s neskorsim obdobim vyrazné. Postupne sa rozvi-
jajuce podnikatelské prostredie (miera podnikatelskej aktivity
Bratislava 4,1 %, Zilina 3,6 %, Kosice 3,1 %, Nitra 2,4 % a i.; SSU
1990) vytvaralo nové pracovné prilezitosti. Koncom predtrans-
formaéného obdobia dominantné postavenie podla ukazovate-
[a trhu prace dosiahli okresy s polyfunkénymi hospodarskymi
nodalnymi centrami celoStatneho a krajského vyznamu, ktoré
tvorili ,kostru“ ekonomickej Struktiry Slovenska.

Nevyhnutnym rozvojovym predpokladom je infraStruktirna
vybavenost. Analyza technickej, socialnej a dopravnej infra-
Struktiry poukazala na jej nepriaznivy a potrebam nezodpove-
dajuci stav, s dominantou poziciou okresov, ktorymi prechadza
povazsky dopravny koridor. Naopak problematicka sa ukazala
pozicia okresov juzného Slovenska s absenciou dopravného
prepojenia celostatneho a medzinarodného vyznamu.

V roku 1980 bodové rozpatie ukazovatela socialno-ekono-
mickej trovne okresov oscilovalo od 25,8 do 87,3 bodov. Podla
pouzitej metodiky k stredne rozvinutym patrili Bratislava a Ko§i-
ce, okresy Banska Bystrica, Zilina a Poprad, nepriaznivii pozi-
ciu v regiondlnej Struktire mali tzv. okrajové okresy (obrazok
1), s pokracujucou marginalizacou v dalSom obdobi. Koncom
80. rokov je zretelnd pozicia troch polarizovanych jadrovych re-
giénov — Bratislava, KoSice a Banska Bystrica (obrazok 1); na roz-
vojové poly a ich zazemie sa priestorovo viaze stredoslovensky
region s nadpriemernym ukazovatefom socialno-ekonomickej
urovne v okresoch povazsko-tur€ianskeho a hornonitrianskeho
regionu. Na vychodnom Slovensku popri KoSiciach dobru pozi-
ciu mali priemyselné okresy PreSov, Poprad a Humenné.
Ostatné, s vynimkou okresov s marginalnym polohovym poten-

Rok 1989

X

(1) Typy okresov podl’a
komplexného ukazovatel’a

zaostavajuce (2)

| stagnujuce (3)
Obrazok 1  Socidlno-ekonomickd tiroveri v Slovenskej republike (okresy, 1980, 1989) B ciostocne sa rozviajice (4)
Zdroj: SSU 1981, 1990 vlastné vypocty B cozvifaiice sa (5)
Figure 1 Indicator of socio-economic level in the Slovak Republic (Districts, 1980, 1989) B cynamicky sa rozvijajiice (6)

Source: SSU 1981, 1990, authors” calculations

(1) types of districts by a complex indicator of socio-economic level, (2) lagging behind, (3) stagnant, (4) less developed, (5) mid developed, (6) developed
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ciadlom a zlou dostupnostou na vychode a juhu Slovenska, pat-
rili k ekonomicky a socialne priemernym (obrazok 1). Proces
marginalizicie sa zacal v suvislosti s diferencovanym poloho-
vym a primarnym potencialom, rozdielnou absorpénou kapaci-
tou na nové podmienky (likvidacia priemyselnych subjektov,
strata trhov, konverzia zbrojarskej vyroby, nizka konkurencies-
chopnost, nezamestnanost, nizka vzdelanostna urover obyva-
telstva, vysoky podiel rébmskeho etnika a i.) vyraznejSie
prejavovat v dalSom obdobi. Regiondlna Struktura z roku 1989
odraZza postupné ¢lenenie Uzemia Slovenska pomyslenou li-
niou na dva subregioény (obrazok 1).

Regionalna $truktira Slovenska v transformaénom obdobi

Geopolitické zmeny, transforméacia ekonomického a socialne-
ho prostredia, integraéné usilie a &lenstvo v EU vyrazne ovplyv-
nili formovanie regionalnej Struktiry Slovenska v poslednych
dvadsiatich rokoch. IntenzivnejSie sa prejavili regionalne dispa-
rity na v8etkych hierarchickych urovniach. Bratislavsky kraj,
ktory je zaroveri regionom NUTS 2 aj NUTS 3, na rozlohe 4,2 %
SR koncentruje 11,2 % obyvatelstva, s priemernou hustotou
zaludnenia 295 obyv.km? (tabulka 5).

Bratislavsky kraj dosahuje HDP na obyvatela v parite kup-
nej sily (dalej PKS) vy3si ako priemer EU 27, &o je viac ako
dvojnéasobok priemeru SR a podiela sa 26,3 % na pridanej hod-
note SR. Ekonomicka vykonnost ostatnych regiénov je diferen-
covana (tabulka 6).

Dynamika vyuZzivania rozvojového potencialu regioénov je
ovplyvnena aj priamymi zahraniénych investiciami (dalej PZI).
V transformaénom obdobi objem PZI umiestnenych v SR
vzrastol, av8ak viac ako 4/5 PZI je lokalizovanych v Bratislav-
skom kraji a regione NUTS 2 Zapadné Slovensko. V problémo-
vych regionoch je objem PZI relativne nizky (tabulka 7).

V suvislosti s hospodarskou krizou viaceré subjekty s majo-
ritnou zahrani€nou u¢astou obmedzuju produkciu, uvolfiuju pra-
covné sily, ¢im zhor8uju ekonomicku poziciu regiénu a zvysuju
negativne socialne dopady najmé v marginalnych regiénoch.

Restrukturalizacia hospodarstva je spojena aj so zmenami
v zamestnanosti obyvatelstva a trhu prace. Nové systémové
a restrukturalizatné podmienky, spolu s regionalnymi Specifi-
kami a slabou aktivnou politikou trhu prace viedli k rastu neza-
mestnanosti a utvaraniu nerovnovazneho stavu na regionélnych
trhoch prace. Zaciatkom 90. rokov bolo uvolnenych cca 150 tis.
pracovnikov, priblizne o 1/3 poklesla zamestnanost v priemys-
le. V su€asnosti je v NH aktivnych 2 131,8 tis. pracovnikov a od-

X

Ukazovatel' zamestnanosti
a trhu prace (1)
61-30
30,1-45

B 45,1 - 60
B 0.1 - 80
I 0.1 - 996
Obrazok 2  Ukazovatel zamestnanosti a trhu prace v SR (okresy, 2006)
Zdroj: SU SR 20086, vlastné vypoéty
Figure 2 Indicator of Employment and Labour Market in the Slovak

Republic (District, 2006)
Source: SU SR 2006, author’s calculations
(1) indicator of employment and labour market
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vetvova Struktira zamestnanosti sa postupne priblizuje k prie-
meru EU 27 (tabulka 8).

Pocdas transformaéného obdobia nezamestnanost zazna-
menala niekolko etap — zaciatkom 90. rokov prudko vzrastla, vo
viacerych okresoch dlhodobo dosahovala mieru nezamestna-
nosti (MN) nad 20 % a bola sprevadzana negativnymi (rast
dlhodobej nezamestnanosti, vysoka nezamestnanost absol-
ventov, mladistvych a faZzko adaptabilného rémskeho obyva-
telstva) a sociopatogénnymi javmi. Aj ked priSlo v sulade
s pozitivnym vyvojom ekonomiky k vytvaraniu novych pracov-
nych prilezitosti, problémy pretrvavaju nadalej. MN je priestoro-
vo diferencovana, miera podnikatelskej aktivity a absorp&nych
moznosti relativne nizka a s vynimkou Bratislavského kraja,
podnikatelské prostredie nedokaZe eliminovat nevyvazeny
stav trhov prace. Vhodnou charakteristikou regionélnych roz-
dielov a regionalnej Struktury je ukazovatel zamestnanosti a tr-
hu prace. V koncentrovanej podobe vyjadruje stav trhu prace,
Strukturu podnikatelského prostredia a jeho schopnost elimino-
vat nerovnovazny stav ponukovej a dopytovej stranky regional-
nych trhov prace (tabulka 9).

Priestorova diferenciacia ukazovatela zamestnanosti
a trhu prace sa prejavuje na vSetkych hierarchickych urov-
niach. Dominantné postavenie maju okresy Bratislava | az Ill,
Pezinok, Senec, ale aj dobre dostupny, infrastruktirne a hos-
podarskymi vazbami prepojeny okres Trnava a stredopovaz-
sky regién; nadpriemernd hodnotu ukazovatela dosahuju aj
KoSice, okresy Banska Bystrica a Nitra. V priestorovej diferen-
ciacii sa prejavuje pomyselna deliacia linia jz-sv smeru a rozpa-
tie bodového skore je vyraznejSie (obrazok 2).

Ukazovatel demografického profilu odraza vyvoj a stav de-
mografickych procesov (pokles prirodzenej mobility, zmenu
migra&nych tokov, starnutie obyvatelstva a i.).

Najvy$Sie komponentné skére v okresoch zazemia Brati-
slavy (Senec, Malacky, Dunajska Streda) a KoSic je vysledkom
nadpriemerného migracného salda spojeného s intenzivnou
suburbanizaciou. Rozvoj ekonomického prostredia a silné
stranky (polohova atraktivita, dopravna a vzdelavacia infra-
Struktdra a i.) pozitivne ovplyviiuju mobilitu a Struktiru obyva-
telstva v okresoch Trnava a Zilina. Marginalna pozicia okresov
Juhoslovenskej kotliny (Poltar, Velky Krti§, Rimavska Sobota),
severovychodného Slovenska (Medzilaborce, Snina, Sobran-
ce) zostava nadalej zachovana (obrazok 3).

Priestorova diferenciacia ukazovatelov produkénej vykon-
nosti a infrastrukturnej vybavenosti je v Uzkej korelanej véazbe

(1) Ukazovatel’
demografického profilu

18,1-25
25,1-35
I 35140
B 4.1 -65
B ss.0-523
Ukazovatel demografického profilu v Slovenskej republike
(okresy, 2006)
Zdroj: SU SR 2006, vlastné vypodty
Demographic Indicators in the Slovak Republic (District, 2006)
Source: SU SR 2006, author’s calculations
(1) demographic indicator

Obréazok 3

Figure 3
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s vySSie uvedenymi ukazovatelmi a odraza rozvojovy poten-
cial, komparativne vyhody (polohovy potencidl, dopravna do-
stupnost, kvalifikovana pracovna sila, infradtrukturna vybave-
nost, prirodny potencidl a i.), efektivnost a poziciu ekonomickych
subjektov v regiondlnej Struktire. Bodové rozpétie produkénej

¥

i

(1) Ukazovatel
produkénej vykonnosti

47-250
| | 25,1-420
B 2,1 -620
B 521 -820
B 521997

Obrazok 4  Ukazovatel produkénej vykonnosti v Slovenskej republike (ok-
resy, 2006)

Zdroj: SU SR 2006, vlastné vypocty

Indicator of Production Efficiency in the Slovak Republic
(District, 2006)

Source: SU SR 2006, authors” calculations

(1) indicator of production efficiency

Figure 4

(1) Ukazovatel
infrastruktirnej vybavenosti
153-250

251-42,0
B 421 -620
I 621 -820
sz -972

Obrazok 5 Ukazovatel infrastruktirnej vybavenosti Slovenskej republiky
(okresy 2006)
Zdroj: SU SR 2006, vlastné vypocty

Figure 5 Indicator of Infrastructure in the Slovak Republic (District,
2006)
Source: SU SR 2006, authors” calculations
(1) indicator of infrastructure

Rok 2001 g

Obrazok 6 Socidlno-ekonomickd droveri v Slovenskej republike (okresy, 2001, 2006)

Zdroj: SU SR 2001, 2006, vlastné vypoéty
Figure 6 I
Source: SU SR 2001, 2006, authors”calculations

(1) types of districts by indicator of socio-economic level, (2) lagging behind, (3) stagnant,(4) less developed,

(5) mid developed, (6) developed
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vykonnosti na Urovni okresov narasta od 4,7 do 99,7 bodov.
Okrem Bratislavy, okresy s najvy$8im bodovym skére su kon-
centrované pozdiZ povaZskej rozvojovej osi (Trava, Trenéin,
Zilina, Povazska Bystrica, Liptovsky Mikulas$), v regione stred-
ného Pohronia (Banska Bystrica, Zvolen); na vychodnom Slo-
vensku dominantné postavenie maju KoSice a okres Humenné.
Marginalne okresy vychodného a juzného Slovenska dosahuju

Ukazovatel infrastruktirnej vybavenosti poukazuje na roz-
dielnu vybavenost infra$truktirou a zohladfiuje navstevnost
v ramci cestovného ruchu. Hodnota ukazovatela klesa od za-
padu smerom na vychod — najvy3Sie hodnoty dosahuju okresy
Bratislava | a lll, Zvolen, Banské Bystrica, Liptovsky MikulaS a i. —
okresy s dopravnou infradtruktirou medzinarodného a celostat-
neho vyznamu, kvalitnou technickou a sociélnou infrastrukturou,
s prirodnou a polohovou atraktivitou, vysokym kultiiro-historic-
kym potenciadlom a vhodnymi realizaénymi predpokladmi pre
rozvoj cestovného ruchu. Nevyhovujlci stav je v juznych a vy-
chodnych okrajovych marginalnych okresoch, s nepostacduju-
cou a kvalitativne nevyhovujucou infrastruktirou (obrazok 5).

Podla komplexného ukazovatela socialno-ekonomickej
urovne su najvysSie hodnoty v okresoch Bratislavy a jej bez-
prostredného zazemia, dalej v centralnom (Trnava, Piestany),
zahorskom (Senica, Skalica, Piestany) a juznom podunajskom
(Dunajsk& Streda, Galanta) subregione Trnavského kraja.
Identickd poziciu maju KoSice a priestorovo rozsiahly region,
tvoreny okresmi ekonomicko-sidelnych systémov PovaZzia
(Trenéin, Zilina, Liptovsky Mikulas, Ruzomberok, Martin) a re-
gion stredného Pohronia (Banska Bystrica, Zvolen; obrazok 6).
Jadra uvedenych regidonov su péimi rozvoja a taziskami osidle-
nia a hospodarstva SR (Aurex, MZP SR 2001). V regiénoch
juzného a severovychodného Slovenska sa aj napriek poten-
cialu a snazeniu v industrialnom obdobi (lokalizacia priemyslu,
Skolstva, administrativna funkcia a i.) nevyformovali vyz-
namnejSie ¢lanky regionalnej Struktury. V regiéne Vychodné
Slovensko, popri KoSiciach ,kostru“ regionalnej Struktiry do-
tvaraju regiony niz3ej hierarchickej urovne — Hornadsky (Pre-
Sov) a Zemplinsky (Michalovce, Humenné), kym ostatna cast,
najma prihraniéné okresy (Sobrance, Snina, Medzilaborce)
dlhodobo patria medzi marginalne (obrazok 6). ,Prepad” za-
znamenala komplexna ekonomicko-socialna uroveri Hornonit-
rianskeho regiénu, ktory v minulosti mal relativne uzavrety
hospodarsky (priemyselny) cyklus. Restrukturalizacia sa ne-
priaznivo prejavila v ekonomickej prosperite, socialnej sfére
ako aj zivotnej Urovni obyvatelstva.

Rok 2006

(1) Typy okresov podl’a
komplexného ukazovatel’a

‘ zaostavajuce (2)

|—‘ stagnujuce (3)

- Ciasto¢ne sa rozvijajice (4)
- rozvijajice sa (5)

- dynamicky sa rozvijajice (6)
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Zaver

Z analyzy komplexnej socialno-ekonomickej Urovne vo vztahu
k regiondlnej Struktire SR mozno vyvodit nasledovné zavery.
Vyznamnym znakom regionalnej Struktiry Slovenska su neustéle
sa prehlbujuce regionélne rozdiely (disparity). Formovat sa zacali
uz v predtransforma¢nom obdobi, pocas transforma&ného obdo-
bia sa regiény s rozdielnym prirodnym a polohovym potencialom,
Struktirou hospodarstva, demografickym spravanim a schopnos-
fou reagovat na podmienky trhovej ekonomiky rozvijali diferenco-
vane. UZ v 90. rokoch sa v regionalnej Struktire vymedzovali tzv.
otvorené regiony (Bratislava, KoSice), regiény parcialnej adapta-
cie (stredné PovaZie, stredné Pohronie) a zaostalé (marginalne)
regiony (Rajéak, 1998). Priestorova diferenciacia komplexného
ukazovatela socidlno-ekonomickej urovne umoziiuje na uzemi
SR vy¢lenit zaostavajuce, stagnujuce, CiastoCne sa rozvijajuce,
rozvijajuce sa a dynamicky sa rozvijajluce regiony (okresy; ob-
razok 6). Uzemie Slovenska je rozélenené pomyselnou liniou
juhozapadno-severovychodného smeru, ktora ,rozdeluje” Slo-
vensko na dva vyrazné subregiény s diferencovanym rozvojo-
vym potencialom a predpokladmi pre rast konkurencieschop-
nosti (obrazok 6). V sti€asnosti sa dynamicky rozvijaju vybrané re-
giony a ich poly rozvoja. Ide o Bratislavsky region (v SirSich su-
vislostiach Bratislavsko-Trnavsky rozvojovy regién), stredné
PovaZie s pdlmi rozvoja Trenéin, Zilina, PovaZska Bystrica, Lip-
tovsky Mikula$, Povazska Bystrica a i., Banskobystricky a KoSicky
region. Negativnou &rtou regionalnej Struktury je prehlbovanie re-
giondlnych disparit a trvaly proces vytvarania marginalnych regi6-
nov, so znakmi zaostavania v ekonomickej a sociélnej oblasti.
Viacereé z nich tvoria bazu pre tzv. regiény chudoby (okresy Poltér,
Velky Krti§, Detva, Revica, Sobrance, Gelnica a i.). Transforma-
cia regionalnej Struktiry SR jednoznacne potvrdila zvyraznenie
ekonomickej a socialnej polarizacie, myslienku priestorového ¢le-
nenia SR na centralne-faZiskové (Bratislavsky a KoSicky region)
a koridorové regiony zapadno-vychodného smeru (severny Po-
vazsky a koridor systému Juhoslovenskych kotlin; Lukni$, 1985)
ako aj vysledky viacerych Studii (Bezak, 2001; Korec, 2005; Korec
a Ondos, 2009; Gajdos, 2007; a i.).

Prekonat hlavné problémy regionalnej Struktiry Slovenska,
najma zastavenie dalSieho prehlbovania regionalnych disparit,
bude mozné zabezpecit cielenou a G¢€innou regionalnou politi-
kou, zameranou na podporu endogénneho rozvoja s efektiv-
nym vyuZivanim nastrojov kohéznej politiky EU 2007 — 2013.

Sithrn

Délezitym znakom Uzemia je jeho regionalna Struktura. Regio-
nalna Struktira Slovenska presla v poslednych troch desafrociach
vyznamnymi zmenami, ktoré su spojené s transformaciou ekono-
mickej a sociélnej sféry spolo€nosti. Sprievodnym javom transfor-
macného obdobia na Slovensku je pomerne znacéna intenzita
diferenciacnych tendencii a prehlbujlca sa regiondlna polariza-
cia. Cielom prispevku je na zaklade hodnotenia parcialnych
a komplexného ukazovatela socialno-ekonomickej urovne re-
gionov spracovat typoldgiu regidnov, poukézat na vyvoj a hlavné
znaky transformujicej sa regionalnej Struktury Slovenska.

Kracéové slova: regionalna Struktura, regiondlne disparity,
(pred-)transformacné obdobie, Slovensko
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VPLYV TRANZITNEHO PLYNOVODNEHO SYSTEMU NA TEPLOTU PODY V ZAVISLOSTI
0D TERMINU ZISTOVANIA, VZDIALENOSTI OD PLYNOVODNEHO POTRUBIA A VRSTVY PODY

EFFECTS OF TRANSIT PIPELINE SYSTEM ON SOIL TEMPERATURE DEPENDING ON TERM
OF DATA COLLECTION, DISTANCE FROM GAS PIPES AND SOIL LAYER

Milan DEMO, Zuzana POLAKOVA

Slovenska polnohospodarska univerzita v Nitre

We detected the influence of transported natural gas by transit pipeline system on soil temperature depending on time of temperature measuring,
soil depth and distance from the pipeline in the two research sites located behind the output pipeline object in Velké Kapusany (KS01) and output
pipeline object in Jablonové (KS02) in 2006. The maximum soil temperatures were measured above the pipelines in both research sites. In
summer term, the soil temperature reached a value ranging from 34.2 °C in the depth of 0.2 m to 43.3 °C in the depth of 1.0 m in the first site. The
soil temperature at the distance of 10 m from the pipeline was significantly lower in the individual soil depths and varied in the range from 27.9 °C
in the depth of 0.2 m to 24.9 °C in the depth of 1.0 m. The results from the second research site were similar, only the temperature in different soil
layers was somewhat lower compared with the first research site. This is due to different compression conditions affecting the temperature of the
gas behind the gas output in KapuSany and in front of the gas entry in Jablonové. The research results show that the temperature of the
transported natural gas in years with less rainfall during the growing season may negatively affect the production performance of cultivated crops
especially in the area behind the output objects KS01-KS04 and vice versa, the gas temperature positively affects the production efficiency of the

crops in years with higher rainfall during the growing season in the area through which the transit pipeline system runs.

Key words: soil temperature, gas temperature, transit gas line, production soil potential, air temperature

V suc€asnej technicky vyspelej spolo€nosti je polnohospodar-
sko-lesna krajina aj na tzemi Slovenska ovplyviiovana viace-
rymi ¢innostami ¢loveka. Mnohé tieto €innosti vSak vyplyvaju
zo spolocensky nutnej ekonomickej aktivity niektorych hospo-
darskych odvetvi slovenského hospodarstva. Su to napr. roz-
vodné siete Slovenskych elektrarni, tazba ropy a zemného
plynu, tazba nerudnych surovin a dalSie.

Vyznamnym spdsobom do krajinného priestoru zasahuje aj
tranzitny plynovod. Umiestnenim jednotlivych linii plynovodného
potrubia do pddy nastala des$trukcia pédneho krytu. Nad plyno-
vodmi bol pévodny kryt nahradeny umelymi vrstvami s odli§nymi
morfologickymi viastnostami. Okrem tychto priamych vplyvov,
ktoré méZu negativne pdsobit na produkciu polnohospodarskych
plodin treba uviest aj vplyvy, ktoré sa prejavuju menej destrukéne
a boli identifikované vo forme prekryvov pévodného pédneho pro-
filu antropogénnym materialom v réznej velkosti.

Vyznamnym sp&sobom moZe ovplyvnit teplotu pédy aj sa-
motny tranzit plynu. Tento vplyv mdZe byt vacsi alebo mensi
v zavislosti od kompresnych pomerov ovplyviiujicich teplotu
plynu medzi jednotlivymi kompresorovymi stanicami. Vzhla-
dom na to, Ze potrubia su ulozené v priemere jeden meter pod
urovnou terénu, teplota plynu v potrubi prehrieva aj pddu nad
potrubim, ¢im sa zvySuje vypar vody z pody, rastliny pestované
nad potrubim za&nu trpiet nedostatkom vody, ¢o sa mbze preja-
vif znizenim ich produk&ného potenciélu.

Z uvedeného vyplyva, Ze tranzitny plynovod mozno v ro-
koch s niz&im thrnom zrazok pocas vegetacného obdobia po-
vazovat za urcity obmedzujuci faktor produkéného potencialu
plodin na uzemi cez ktoré prechadza.

Teplota pbédy ovplyvriuje vypar vody, pohyb vzduchu a dal-
Sie fyzikalne, chemické, fyzikalno-chemické reakcie v péde.
Teplota pddy ovplyvriuje hydraulicku vodivost a v dosledku jej
Ucinku aj viskozitu pddy. Teplota ovplyvriuje aj dalSie podne
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vlastnosti, predovSetkym vlhkost pddy, mikrobialnu aktivitu,
rozklad rastlinnych zvyskov a pristupnost Zivin. VSetky rastliny
prakticky spomaluju svoj rast pri teplote nizSej ako je 9 °C a vys-
Sej ako je 50 °C. Narok na teplotu pédy po¢as vyvinu rastlin je
preukazne druhovo 3Specificky (Peng a Dang, 2003). Hood
(2001) pri Studiu vplyvu teploty pédy na rozklad organickej
hmoty a rast rastlin stanovil, Ze obsah anorganického dusika
v pdde sa vSeobecne zniZuje so zvySovanim teploty pédy. Ob-
sah susiny rastlin sa preukazne zniZoval so zvySovanim teploty
pbdy a zvySoval so zvySovanim vihkosti pédy. Tiez pomer nad-
zemnej Casti rastliny ku korefiu klesal so zvySovanim teploty
pbdy. Dilustro et al. (2004) monitorovali teplotu pddy, vihkost
pddy, hmotu organickej vrstvy pody a ich pésobenie na odtok
pddneho CO,. Stottlemych et al. (2001) uvadzaju, Ze oteplova-
nie p6dy méze posilnif uvolfiovanie CO, a CH,, mineralizaciu
a tvorbu pddneho dusika. Problematikou vplyvu tranzitného
plynovodu na teplotné a vlahové pomery v péde sa vo svojich
pracach zaoberali aj Bladko (2005) a Halmova (2008).

Material a metddy

Zamerali sme sa na sledovanie vplyvu transportovaného zemné-

ho plynu tranzitnym plynovodnym potrubim na teplotu pody v za-

vislosti od terminu zisfovania, vzdialenosti od kompresorovych

stanic, vzdialenosti od plynovodného potrubia a hibky pody.
Meranie teploty pddy sa uskutocnilo v roku 2006 na dvoch

stanovistiach:

€. 1 vystupny objekt plynovodu KS01 (kompresorova stanica
KS01, V. Kapusany),

€. 2 vstupny objekt plynovodu KS02 (kompresorova stanica
KS02, Jablonov).

Vzdialenost medzi dvoma vyskumnymi stanovistami je 110 km.
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Obréazok 1
Figure 1

Miesta merania teploty pody

Measuring points of soil temperature

(1) air temperature, (2) measurement of soil temperature not affected
by the flowing gas, (3) surface temperature of the pipe wall,
(4) measurement between the pipelines

Merania teploty pddy vo vertikdlnom smere sa uskutoCnili
medzi liniami plynovodu v hibke pddy 0,2 m; 0,5 ma 1 m, nad li-
niou plynovodu v hibke pady 0,2 m; 0,5 m a nad stenou potru-
bia. Merania teploty p6dy v horizontalnom smere sa uskuto¢nili
nad potrubim, 3 m od potrubia a 10 m od potrubia (obrazok 1).

Merania teploty p6dy na prvom stanovisti vo Velkych Kapu-
Sanoch sa uskutocnili 28. 3. 2006, 6. 7. 2006 a 15. 10. 2006. Na
druhom stanovisti v Jablonove 27. 4. 2006 a 7. 7. 2006. Na
meranie teploty pody sa pouzil digitalny pédny teplomer.
Miesta merania teploty pody su zndzornené na obrazku 1.

Vysledky a diskusia

Priemerné teploty pody v °C zistené na pokusnom stanovisti
€. 1 (vystupny objekt plynovodu KS 01) a sledované v troch ter-
minoch su uvedené v tabulke 1 a na obrazkoch 2, 3, 4. Prie-
merné teploty pddy zistené na pokusnom stanovisti &. 2
(vstupny objekt plynovodu KS02) a sledované v dvoch termi-
noch su v tabulke 2 a na obrazkoch 5, 6.

Z teplotnych udajov zistenych na pokusnom stanovisti &. 1
(tabulka 1) vyplyva, Ze vo vSetkych troch ¢asovych obdobiach
(zistovanych 28. 3. 2006, 6. 7. 2006 a 15. 10. 2006) a pri viet-
kych piatich liniach tranzitného plynovodu boli najvyssie teploty
pddy nad potrubim vo v8etkych troch sledovanych vrstvach
pbdy (0,2, 0,5, 1,0 m). Teplota pddy 3 m, resp. 10 m od potrubia
postupne klesa vo vSetkych troch sledovanych obdobiach
a vrstvach pbédy. Napr. pri prvej linii tranzitného plynovodu tep-
lota pédy v 1,0 m vrstve pédy nad potrubim zistena 28. 3. 2006
mala hodnotu 25,3 °C, 3 m od potrubia 9,7 °C a 10 m od potrubia
len 6,5 °C. Podobna tendencia, i ked nie tak vyrazna, je aj v dal-
Sich dvoch sledovanych obdobiach a pri vSetkych piatich liniach
né pri v8etkych piatich liniach plynovodu v najvzdialenejSom
mieste od potrubia, a to 10 m od potrubia. Ak porovname teploty
pddy zistené v jednotlivych terminoch (28. 3. 2006, 6. 7. 2006,
15. 10. 2006) mbzZeme konstatovat, Ze najvysSie priemerné tep-
loty pddy pri vSetkych piatich liniach plynovodu a vo vSetkych
troch hibkach pddy, &i uZ nad potrubim, alebo mimo potrubia boli
v letnom obdobi, kedy najma plodiny okopaninového charakte-
ru su v plnej vegetacii a maju najvacsie naroky na vodu.

Na pokusnom stanovisti €. 2 (vstupny objekt plynovodu
KS02), ktoré je vzdialené od pokusného stanovista 110 km sa
teplota pddy pri jednotlivych liniach plynovodu v réznych vrst-
vach p6dy a terminoch zistovania pohybovala priblizne v rovna-
kych relaciach ako na stanovisti €. 1. VySka tepl6t vSak v letnom
termine zisfovania (7. 7. 2006) bola v porovnani s tym istym ob-

edzi4.a 5linia- 5.linia- 5. linia-

nad  5.liniou- nad  3mod  fomod

potbim  65mod  potubim  55mod  potubim  potrubia  potrubia
@ e @ o) (1 (12) 13)

[mioka pody 0.2 m Cihibka pody 0.5 m Bhibka pody 1.0m |

Obrazok2  Teplota pddy v °C zistovand nad plynovodnym potrubim,
v rdznej vzdialenosti od potrubia a v rdznej hibke pody v marci
2006 na pokusnom stanovisti €. 1

The average soil temperature in °C measured above the
pipeline, in different distances from the pipeline and at various
soil depths in March 2006 in the experimental site no. 1

(1) 1% line — above the pipeline, (2) 1% line — 3 m from the pipeline,
(3) 1% line — 10 m from the pipeline, (4) between 1°tand 2" line— 11 m
from the lines, (5) 2™ line — above the pipeline, (6) between 2™ and 3™
line—7.5 m from the lines, (7) 3" line —above the pipeline, (8) between
3 and 4™ line — 6.5 m from the lines, (9) 4" line — above the pipeline,
(10) between 4™ and 5" line — 5.5 m from the lines, (11) 5" line —above
the pipeline, (12) 5" line — 3 m from the pipeline, (13) 5" line =10 m
from the pipeline, (14) air temperature, (15) soil depth

Legenda: soil depth 0.2 m, soil depth 0.5 m, soil depth 1.0 m

Figure 2

dobim na stanovisti ¢. 1 o nie€o nizSia. Je to désledok rozdiel-
nych kompresorovych pomerov, ovplyviujucich teplotu plynu
za vystupnym objektom plynovodu — KS01 a pred vstupnym
objektom plynovodu KS02. Na vy&Sie teploty pody v mesiaci jul
mala urcity vplyv aj teplota vzduchu v €ase zistovania teploty
pddy. Napr. na pokusnom stanovisti ¢. 1 v marcovom termine
zistovania teploty p6dy, ovzdusie malo teplotu 18,3 °C, kym
v julovom termine zistovania teplota vzduchu aZ 39,5 °C. Po-
dobné to bolo aj na druhom pokusnom stanovisti, kde v aprilo-
vom termine merania teploty pddy malo ovzduSie teplotu
21,7 °C, v julovom termine 34,1 °C.

c Teplota vzduchu 10:30 /38,5 °C (14)

3

na
Smod  potrubim  potrubia  potrubia
lini (10) (1) (12) (13)

[mribka pody 0.2m Tivika pody 0.5m Bk pocy 1.0m ]

Obrazok 3  Teplota pody v °C zistovand nad plynovodnym potrubim v roz-
nej vzdialenosti od potrubia a v roznej hibke pody v jali 2006
na pokusnom stanovisti €. 1

The average soil temperature in °C measured above the
pipeline in different distances from the pipeline and at various
soil depths in July 2006 in the experimental site no. 1

(1) 1% line — above the pipeline, (2) 1% line — 3 m from the pipeline,
(3) 1% line — 10 m from the pipeline, (4) between 1st and 2nd line —
11 m from the lines, (5) 2" line — above the pipeline, (6) between 2™
and 3" line — 7.5 m from the lines, (7) 3" line — above the pipeline,
(8) between 3™ and 4" line — 6.5 m from the lines, (9) 4™ line — above
the pipeline, (10) between 4™ and 5" line — 5.5 m from the lines,
(11) 5™ line — above the pipeline, (12) 5™ line — 3 m from the pipeline,
(13) 5™ line—10 m from the pipeline, (14) air temperature, (15) soil depth

Legenda: soil depth 0.2 m, soil depth 0.5 m, soil depth 1.0 m

Figure 3
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Teplota vzduchu 14:30 15,5 °C (14)

flinia- 1.linia-3m 1.linia- e
nad  odpotrubia  10m od
potubim  (2)  potrubia (3)
)

a 5.linia- 5.linia-3m 5. linia-
a 5.linou-  nad  odpotrubia 10m od

65mod potrubim  55mod  potubim  (12)  potiubia

fnii (8) © iinil (10) (1) 13)

[mmioka pody 0.2m Cibka pody 0.5m Bhibka pedy 1.0m |

Obrazok 4  Teplota pody v °C zistovana nad plynovodnym potrubim,

v roznej vzdialenosti od potrubia a v roznej hibke poédy v ok-
tébri 2006 na pokusnom stanovisti €. 1

Figure 4 The average soil temperature in °C measured above the

pipeline, in different distances from the pipeline and at various
soil depths in October 2006 in the experimental site no. 1

(1) 1% line — above the pipeline, (2) 1 line — 3 m from the pipeline,
(3) 1°line — 10 m from the pipeline, (4) between 1%'and 2 line— 11 m
from the lines, (5) 2™ line —above the pipeline, (6) between 2" and 3"
line—7.5 mfrom the lines, (7) 3" line —above the pipeline, (8) between
3% and 4™ line — 6.5 m from the lines, (9) 4™ line — above the pipeline,
(10) between 4™ and 5" line — 5.5 m from the lines, (11) 5™ line —above
the pipeline, (12) 5" line — 3 m from the pipeline, (13) 5™ line =10 m
from the pipeline, (14) air temperature, (15) soil depth

Legenda: soil depth 0.2 m, soil depth 0.5 m, soil depth 1.0 m

4. linia 10m 2. linia - nad 1. linia nad 1. linia 10m 3. linia, 3m od
od potrubia potrubim (5) potrubim (7) od potrubia potrubia (1)
9)

Teplota vzduchu 21,7 °C (13)

=

ud

[mhibka pody 0.2m Cihibka pody 0.5m @hibka pody 1m |

Obrazok 5 Priemernd teplota pody v °C zistovand nad plynovodnym po-

trubim v roznej vzdialenosti od potrubia a v roznej hibke pady
v aprili 2006 na vyskumnom stanovisti €. 2

Figure 5 The average soil temperature in °C measured above the

pipeline, in different distances from the pipeline and at various
soil depths in April 2006 in the research site No. 2

(1) 4™ line — above the pipeline, (2) 4" line — 3 m from the pipeline,
(3) 4™ line — 10 m from the pipeline, (4) between 4™ and 2™ line —4 m
from the line, (5) 2" line — above the pipeline, (6) between 2" and 1%
line — 9 m from the lines, (7) 1°!line — above the pipeline, (8) 1°' line —
3 m from the pipeline, (9) 1°'line — 10 m from the pipeline, (10) 3" line
—above the pipeline, (11) 3" line — 3 m from the pipeline, (12) 3 line -
10 m from the pipeline, (13) air temperature, (15) soil depth
Legenda: soil depth 0.2 m, soil depth 0.5 m, soil depth 1.0 m

Zaver

Z merania teploty pédy na dvoch Usekoch linii tranzitného ply-
novodu mozno urobit nasledovné zavery:

Na obidvoch pokusnych stanovistiach, vo vSetkych termi-
noch merania teploty pddy a vo vSetkych troch sledovanych
vrstvach pody, najvysSie teploty pddy boli namerané nad
plynovodnym potrubim. Na prvom stanovisti za vystupnym
objektom plynovodu KS01 v prvom jarnom termine v hib-
kach 0,2 — 1,0 m sa teplota poédy pohybovala v rozpéti od
13,4 °C v hibke 0,2 m do 25,3 °C v hibke 1,0 m. V letnom ter-

Milan DEMO, Zuzana POLAKOVA

c Teplota vzduchu 34,1°C (13)

2.linia - nad 1. linia nad 1. linia 10m 3 linia, 3m od
potrubim (5) potrubim (7) od potrubia potrubia (11)

[mhibka pody 0.2m CIhioka pady 0.5m & hibka pody 1m |

Obrazok 6 Priemernd teplota pody v °C zistovana nad plynovodnym po-
trubim v rdznej vzdialenosti od potrubia a v réznej hlbke pody
v juli 2006 na vyskumnom stanovisti €. 2

Figure 6 The average soil temperature in °C measured above the
pipeline, in different distances from the pipeline and at various
soil depths in July 2006 in the research site no. 2
(1) 4" line — above the pipeline, (2) 4™ line — 3 m from the pipeline,
(3) 4™ line — 10 m from the pipeline, (4) between 4" and 2™ line —4 m
from the line, (5) 2™ line — above the pipeline, (6) between 2" and 1%
line — 9 m from the lines, (7) 1°' line — above the pipeline, (8) 1°' line -
3 m from the pipeline, (9) 1% line = 10 m from the pipeline, (10) 3" line
—above the pipeline, (11) 3 line — 3 m from the pipeline, (12) 3" line -
10 m from the pipeline, (13) air temperature, (14) soil depth
Legenda: soil depth 0.2 m, soil depth 0.5 m, soil depth 1.0 m

mine merania teplota pdd v uvedenych hibkach pddy bola
podstatne vy$8ia a pohybovala sa v rozpati od 34,2 °C
v hibke 0,2 m do 43,3 °C v hibke 1,0 m. V jesennom termine
merania teploty pédy boli hodnoty teploty pédy namerané
v rozpéti od 14,2 °C v hibke 0,2 m do 31,2 °C v hibke 1,0 m.

e Teplota pody v sledovanych vrstvach pddy vzdialenych od
potrubia 3 m, resp. 10 m na obidvoch pokusnych stanovi$-
tiach a vo vSetkych troch sledovanych obdobiach postupne
klesala. Na prvom stanovisti, v jarnom termine merania teplo-
ty péd, 10 m od potrubia pri prvej linii plynovodu v hibkach
0,2 — 1,0 m sa pohybovala teplota pdd v rozpéti od 9,7 °C
v hibke 0,2 m do 6,5 °C v hibke 1,0 m. V letnom termine mera-
nia teplota pdd v uvedenych hibkach pddy sa teplota pod po-
hybovala v rozpati od 27,9 °C v hibke 0,2 m do 24,9 °C v hibke
1,0 m. V jesennom termine merania teploty p&dy boli namera-
né teploty podstatne niz8ie ako nad potrubim a pohybovali sa
v rozpati od 9,0 °C v hibke 0,2 m do 13,2 °C v hibke 1,0 m.

¢ NajvySSie priemerné teploty pody pri vSetkych piatich liniach
tranzitného plynovodu boli zistené v julovom termine zistova-
nia a na prvom stanovisti sa pohybovali v hibke 0,2 m v roz-
péti od 19,2 °C do 35,4 °C, v hibke 0,5 m v rozpéti od 23,1 °C
do 36,6 °C a v hibke 1,0 m v rozpati od 23,7 °C do 43,3 °C.

e Okrem teploty prepravovaného plynu tranzitnou sustavou, na
teplotu pédy mdze vyrazne vplyvat aj teplota vzduchu, najma
v letnych mesiacoch vegetaéného obdobia polnych plodin.

Sithrn

V roku 2006 na dvoch vyskumnych stanovistiach nachadzaju-
cich sa za vystupnym objektom plynovodu vo Velkych Kapusa-
noch (KS01) a vystupnym objektom plynovodu v Jablonove
(KS02) sme zistovali vplyv prepravovaného zemného plynu
tranzitnym plynovodnym systémom na teplotu pody v zavislosti
od terminu merania teploty, hibky pédy a vzdialenosti od plyno-
vodného potrubia. Na obidvoch vyskumnych stanovistiach boli
najvyssSie teploty pddy namerané nad plynovodnym potrubim.
V letnom termine merania na prvom stanovisti teplota pddy do-
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siahla hodnotu pohybujlicu sa v rozpéti od 34,2 °C v hibke 0,2 m
do 43,3 °C v hibke 1,0m. Vo vzdialenosti 10 m od potrubia teplo-
ta pody bola v jednotlivych hibkach pady preukazne niz$ia a po-
hybovala sa v rozpéti od 27,9 °C v hibke 0,2 m do 24,9 °C v hibke
1,0 m. Na druhom vyskumnom stanovisti to bolo podobne, len
vyska teplét v jednotlivych vrstvach pédy bola v porovnani's pr-
vym stanovi§tom o nie¢o niz8ia. Vyplyva to z rozdielnych kom-
presnych pomerov ovplyviiujucich teplotu plynu za vystupnym
objektom v Kapu$anoch a pred vstupnym objektom v Jablonove.
Z uskuto€neného vyskumu vyplyva, Ze teplota prepravovaného
zemného plynu v rokoch s niz&im thrnom zraZzok po¢as vegetac-
ného obdobia mbze negativne ovplyvnit produkénl vykonnost
pestovanych plodin, najma na Uzemi za vystupnymi objektmi
KS01-KS04 a naopak, v rokoch s vy88im uhrnom zrazok po¢as
vegetacného obdobia teplota plynu pozitivne ovplyviiuje pro-
dukeéna vykonnost plodin pestovanych na tzemi, cez ktoré pre-
chéadza tranzitny plynovodny systém.

Klacové slova: teplota pédy, teplota plynu, tranzitny plynovod,
produkény potencial pddy, teplota ovzdusia
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REGIONAL DISCREPANCIES IN HUNGARY
REGIONALNE ROZDIELY V MADARSKU

Imola CSEH PAPP, Laszl6 HAJOS
Szent Istvan University, Hungary

In the first half of the 90’s, the regional differences in economic development by regions, counties and settlement types grew significantly.
There is a significant difference between the two parts of Hungary. Analyzing region-level differences within Hungary, we can say that the
difference between the most and the less developed region is 2.3-fold (calculation based on per capita GDP). This indicator is roughly
adequate to the actual figures of the EU member states. We assume that notable regional differences in the economy and their constant

presence are strictly reflected in the labour market as well.

Key words: Central Hungarian region, economic development, labour market, unemployment

The Hungarian social and economic development shows
temporal and spatial inequality. Due to this fact, certain regions
significantly differ from each other. This is well reflected in the
basic economic index numbers, such as: GDP, industrial
production, real wages, employment rate, consumer price index,
investments, and unemployment rate. Nowadays, regional
research focusing at this trend is actual, particularly in connection
with the European Union. As a result of the changes occurred
after the political system change in Hungary, former differences
existing among the regions got even sharper and higher.

In post-transition Hungary, the regional differences in
unemployment by regions, counties and settlement types

42

have grown significantly. Although the differences across
counties and regions have become somewhat smaller in
the past few years, there is still no significant tendency
for leveling-off, despite governmental efforts. In the first
half of the 90’s, new differentiation processes started in the
spatial structure of Hungary due to market forces and the
territorial inequalities significantly deepened (incomes,
employment etc.). It was visible in the stabilization after 1996.
The dynamic regions (Budapest, Central Hungary, Western
Transdanubia, and Region of Lake Balaton) remained the
same, but the number and the territory of regions in crisis
decreased.
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There is a significant difference between the two parts of
Hungary. As we pass from the West to the East, the number of
unemployment is rising significantly.

Results and discussion

Acceptation of regional differences in the European Union

In the second clause of the Treaty of Rome it is written that ,the
aim of Treaty is to facilitate the harmonious development of
Member States and increase the quality of life”, the Treaty does
not aim at developing a specified regional policy. The six founding
members are situated in the most developed part of Europe,
which is why the regional policy did not have great importance.
Except for a few regions (e.g. ltaly), significant regional
differences were not indicated. At the time of establishing the
European Community, experts forecasted that slight territorial
differences would disappear by the progress of integration.

In the mid 60’s and early 70’s, the progress of European
integration has fallen back. According to regional science, the
territorial disparities naturally accompany the economic and
social development. One of the most important objectives of EU
is to approximate different levels of regional development by
implementing an active structural policy.

Contrary to macro-economic progress, internal regional
development gap in Hungary has not decreased. It follows that
actual regional differences and dualistic structural problems
should be handled by the Hungarian economic policy itself. The
EU resources and principles should appear as supplementary
resorts only, improving the competitive power of the country
indeed, in case the appropriate underlying national concept is
formed. The experience in the EU is that structural resources
accelerate progressive procedures on a macro-economic level,
but cannot speed up notably internal cohesive attractions.

Regional inequalities in Hungary

In 2004, Hungary joined the EU, which was accompanied by
a lot of changes. Development of a regional system adequate
to EU’s five-level territorial classification was an important task
during the period of preparation. According to NUTS 2 system
and European practice, seven planning — statistical regions
have been formed (Figure 1).

Kbzép-Magyarorszag — Central Hungary (Budapest, Pest
County): 38.5 % of companies work in this territory, similarly to
nationwide data, their number showed a 4.4 % increase

Kozép-Dunantdl

Nyugat-
Dundnti

Deél-Dusnartuil

P

Figure 1 Regions of Hungary
Source: KSH

Obrazok 1  Regiény Madarska
Zdroj: KSH
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comparing to the figure of early 2002. Industrial output increases
dynamically. Large part of total industrial production (28 %) comes
from here. The level of unemployment is the lowest in the country
(4.4 %) here, however, there are several districts in the capital
(e.g. Jozsefvaros), with indicators worse than above.

K6ézép-Dunantul — Central Transdanubia  (Fejér,
Komarom-Esztergom, Veszprém County) Economic figures of
this region exceed the national average, 10 % of companies are
situated here. This is the most industrialized part of Hungary —
22 % of total industrial product is generated here.
Unemployment is below the national average: 8.2 %.

Nyugat-Dunantil — Western Transdanubia (Gy&r-Moson-
-Sopron, Vas, Zala County): 9.8 % of companies are located here,
their number rose by 4.4 % in 2006 similarly to the national
average. Pursuant to industrial data, this is the most dynamic
region of Hungary. Both the turnout and the sales volume
exceeded 130 %. Export expanded by over 45 %. The rate of
unemployment is the second lowest among the regions: itis 5.5 %.

Dél-Dunantil — Southern Transdanubia (Baranya,
Somogy, and Tolna County): More than 9 % of companies can
be found here. This area can also be characterized by dynamic
development. Industrial production and distribution expanded
by 15 — 20 %. Despite of the facts mentioned above, it is an
interesting fact that the level of unemployment is far above the
national average (11.6 %)

Eszak-Magyarorszag — Northern Hungary (Borsod-Abauj-
-Zemplén, Heves, and Noégrad County): Almost 9 % of
operating companies are registered in these counties. Their
number increased by 4.8 %, which is higher than the national
average. Industrial output and sales volume are far below the
national average. The number of unemployment is the highest
in Hungary (16.7 %), particularly in Borsod-Abauj-Zemplén
County (19.1 %).

Eszak-Alfsld — Northern Great Plain (Hajdu-Bihar,
Jasz-Nagykun-Szolnok and Szabolcs-Szatmar-Bereg County):
11.4 % of operating companies are located here. Their number
raised by 4 %, which is under the average growth rate.
Producing 9.1 % of total industrial product, this region ranks the
4™ place. Although the region shows some dynamism, the
figures have not achieved the values of the Central and
Transdanubian regions yet. It is obvious that during the last 1 —2
years industrial investments appeared in Eastern Hungary as
well. Unemployment rate is the second highest following the
Northern Hungary region. Regarding the counties, the highest
number of unemployed people in the region can be found in
Szabolcs-Szatmar-Bereg county: 18.5 %.

Dél-Alfold — Southern Great Plain (Bacs-Kiskun, Békés,
and Csongrad County): Almost 12 % of companies are located
here. Although the industrial production is below the national
average, the unemployment rate is better: 9.8 %.

Inequalities by settlements

The examination carried out by Kopint-Datorg (professional
leader: Gabor Oblath, 2003) defined 5 well differentiated labour
market categories by cluster-analysis method, so that the
labour market conditions of settlements could be described
even more sophisticatedly.

The analysis affected the following features: employment
rate, unemployment rate, rate of daily commuters, employment
rate in agricultural, industrial and service sectors, rate of
unqualified people (up to elementary school and skilled worker
qualification) within the aggregate number of employed, and
the development level of the small region to which the
settlement examined belongs to.
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It is interesting that the type of settlement (county level city,
town and village) did not influence the results. The analysis
defines 5 clusters:

o 5" cluster — service oriented settlements with advantageous
conditions.  Features: high employment - low
unemployment rate, the number of people employed in
agriculture and industry is low, the number of people
employed in service sector is high, low rate of unqualified
within the aggregate number of employed. These
settlements belong to dynamically developing small regions.

o 4™ cluster — industrial settlements with advantageous
conditions with the need to commute. Features: high
employment and low unemployment rate, high employment
rate in the industrial sector, relatively lower employment in
the agricultural and service sector. Relatively high ratio of
unqualified within the aggregate number of employed.
These settlements belong to developing small regions.

e 39 cluster — agricultural settlements with average
conditions. Features: average employment rate, relatively
low unemployment rate, agriculture oriented, where the
number of employed in the industrial and service sector is
low. High rate of unqualified within the aggregate number of
employed. Settlements of follow-up situated small regions
belong to this cluster.

o 2" cluster — industrial settlements with disadvantageous
conditions. Features: low employment rate and rather high
unemployment. Mainly industrial area, the number of
employed in agriculture is low, same as the number of
employed in the service sector. High ratio of unqualified
people within the aggregate number of employed.
Settlements of stagnant small regions belong here.

e 1% cluster — settlements in very disadvantageous
circumstances without any activity.

The figure 2 shows the regional diversification of
development level by certain clusters and small regions (from
cluster no. 5, white color — to cluster no. 1, black color).

Small regions’ indicators consist of groups of settlements
that form an economically and territorially coherent unit.
Examining development diversification upon small regions’
categories, it is obvious that the Central Hungarian region and
Central- and Western Transdanubia are in an advantageous
economic situation, while Northern Hungary and majority of
Northern-Great Plain regions are economically stagnant or
falling back. The majority of the remainder regions are
developing or following-up ones.

Figure 2 Diversification in development level of small regions
Source: Kopint-Datorg, 2003
Obrazok 2  Diverzifikdcia trovne rozvoja malych regiénov

Zdroj: Kopint-Datorg, 2003
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Labour market circumstances

As a consequence of the changes carried out in the 90’s,
employment, unemployment and inactivity followed a similar
tendency in each region. Following a significant fallback, labour
market indicators improved in the second part of the 90’s:
unemployment showed an outstanding decrease, the number
of employed raised, and — although very slowly — labour market
activity improved (namely, the rate of inactive people reduced).

Henceforward, regional differences stayed obstinately
significant, the best employment status continued to stay in
Central Hungary, and Central and Western-Transdanubia. This
area showed the greatest decrease of unemployment, and still
indicates the lowest number of inactive people in productive
age who keep off the labour market. Regions with the most
unfavorable conditions are the same as before. The number of
employed people is registered to be the lowest in Northern
Hungary and Northern Great Plain since the early 90’s, and the
unemployment continued to be the highest here. | would
highlight that the rate of the inactive is outstandingly high in
these two disadvantaged regions, and is permanent despite of
the progress of the general economic circumstances.

Unemployment varies by regions and counties in Hungary.
On 1/5™ of settlements the ratio of unemployed (i. e. rate of
unemployment) achieves the quarter (1/4™) of the employed.
Very low rate of unemployment (below 5 %) happens to occur
only on 1/5" of Hungarian settlements (Figure 3 and 4).

Unemployment varies by settlement in Hungary, too. In
1/5™ of settlements the ratio of unemployed (i.e. rate of
unemployment) achieves the quarter (1/4™) of the employed.
Very low rate of unemployment (below 5 %) happens to occur
only in 1/5™ of Hungarian settlements (Figure 5).

Comparing to other regions, Central Hungary plays
a central role geographically, culturally, and economically as
well. The region incorporates Budapest and the neighboring
Pest County, and this situation alone determines its central
role. However, this is the smallest among the seven
statistical-planning regions by size, at the same time this is the
most populated one, with its 3 million inhabitants, 2/3™ of them
living in Budapest. Out of 187 settlements, 28 are on city-level.

Examining the sectoral structure change of employed in the
‘90s, we can find that the rate of employed in the service sector
increased primarily in the most developed regions (Central
Hungary, Central and Western Transdanubia).

The concentration of human resources in Central Hungary
is outstandingly high. Budapest is the most populated city
among its competitive partners; the ratio of professionals is
higher than in Wien, Prague or Bratislava. Over 500 000
professionals and over 1.2 million people with secondary

Figure 3 Rate of unemployment by region
Source: own calculations based on the data of Census
Obrazok 3  Miera nezamestnanosti v regiéne

Zdroj: vlastné spracovanie na zaklade dét zo séitania ludu
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Figure 4 Rate of unemployment by county
Source: own calculations based on the data of Census
Obrazok 4  Miera nezamestnanosti v jednotlivych okresoch

Zdroj: vlastné spracovanie na zdklade dét zo scitania fudu

education live in Budapest and Pest County. The obstacle of
exploiting the human resources is low activity.

Central Hungary is in the most favorable situation from labour
market’s point of view. This situation is due to the rise of labour
market demand. In the 90’s, new workplaces were established
mainly in the urbanized part of the country, in the central and
western regions, which offered qualified population and
developed infrastructure. It is important to highlight that there are
remarkable differences within the region (mainly within Pest
County) from employment’s and unemployment’s points of view.

In the Central Hungary the employment level of the population
of age of 15— 64 years has been rising continuously since 1998: it
marked 63.3 % in 2006, what exceeds the national average of
56 % (the rate of employment in Budapest was 65.4 %, and that of
Pest County is also outstanding with its 60.2 %).

In Pest County, entrepreneurships that employ more than
5 people, governmental establishments and non-profit
organizations employed 250 000 persons in the first quarter of
2007. Examining the economic sector, the biggest increase in
headcount (12 %) occurred in tourism (quarters and hospitality
service), it also exceeded the average numbers in the building
industry, commerce, repair services, real estate sector,
economic services, education, health care and social sectors, too.

In Budapest, entrepreneurships that employ more than
5 people, governmental establishments and non-profit
organizations employed 954 000 persons in the first quarter of
2007. Taking the economic sector, the biggest increase in
headcount (13 %) occurred in logistics, post and mail sector,
telecommunication, real estate and economic services (7 %)
sectors. Unemployment rate slowed down until 2002 (to 4% in
contrary to the national average of 5.8 %). Since then it has
been slightly increasing, it marked 5.8 % in 2006, which is
significantly less than the national average level of 7.25 %.

Surveys of October 2008 describe 45 683 persons as
registered job seekers in the Central Hungarian region, out of
which 23 857 are registered in Budapest, while 21 826 are
registered in Pest County.

In the next years, despite of the up-grade figures, the
process of breaking away of groups that are unable to
undertake a permanent job might continue, along with a
process of evolution of settlements and districts with low
activity. Being permanently unemployed influences the ability
to undertake a job in a negative way. Inactivity (especially
among men) quickly destroys self-esteem and appreciation
from the family and the environment. In order to be able to get
connected to the world of work, complex social-employment
programs are necessary.

According to the statistics examining regional wage
differences, wages in Budapest exceed the national average by
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more than 22 %; while in the South Great Plain region wages
narrowly exceed the 80 % of the national average. The
difference between the best and the worst situated regions is
approximately 1.5-fold for years now.

In Central Hungary, consumers incomes are on a high
level. As much as 70 % of consumers incomes of the region
arises in Budapest, more than 1/5™ of it enrich the population of
the agglomeration, while only 10 % gets outside of the
agglomeration. Traditional differences inside the region are
partly explicable by income owners’ different educational level;
partly arise as a consequence of employment structure.
Relevant factor is also the traditionally existing 30 % difference
between the wages of Budapest and the countryside.

Standard of living of the region’s population can be
measured by wages. During the last years, average wages in the
region change according to the national level. The difference
between the standard of living of inhabitants of Budapest and
that of Pest County is remarkable, and this difference is not
diminished by statistics. Average salary of employees working in
Budapest is above the national average by 25 %. At the same
time, the average salary of a Pest County employee is 4 % less
than the national average. It means that the difference in monthly
average gross salary between Budapest and Pest County was
more than 55.000 HUF in 2004. The difference originates from
the different structure of economy and employment; the rate of
employed in economic services and civil administration sectors
altogether with those with professional degree is higher in
Budapest than in Pest county, where industrial sector is
dominant and the ratio of secondary educated altogether with
professionals is lower than in the capital. At the same time,
numerous proportion of Pest County’s population works in
Budapest and gets registered salary from Budapest based firms.

Considering available open positions and demanded
professions, Central Hungary, namely Budapest and Pest
County, have been in the most favorable labour market
situation in Hungary for years. Among others, due to good
infrastructural facilities, the scale of local employers is very
large: from multinational business corporations to small
enterprises and logistical or financial headquarters altogether
with manufacturers are present on this labour market,
representing all types and sizes of business establishments.

While in Budapest multinational corporations, banks and
insurance companies are seeking continuously for labour force
for their open positions, in Pest County logistical centers (in
Herceghalom, Gyal, Vecsés) shopping centers, food, industrial
and electronic enterprises, manufacturers (Samsung, Zollner,

Figure 5 Rate of unemployment by settlement
Source: own calculations based on the data of Census
Obrazok 5 Miera nezamestnanosti podfa sidel

Zdroj: vlastné spracovanie na zéklade dat zo scitania ludu
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Table 1 Labour market figures of the Central-Hungarian Region (%) in 2000 — 2008
2000 2001 2002 | 2003 | 2004 | 2005 | 2006 2007 2008
Employment rate (1)
Central-Hungary (3) 59.3 60.1 60.6 60.9 61.7 62.9 63.3 63.8 63.2
Hungary total (4) 55.4 56.0 56.2 56.2 57.0 56.8 56.9 55.4 53.8
Unemployment rate (2)
Central-Hungary (3) 5.2 5.2 43 3.9 4.0 45 5.2 5.3 5.6
Hungary total (4) 7.0 6.4 5.7 5.8 5.9 6.1 7.2 7.8 8.6
Source: KSH recruitment Zdroj: KSH
Tabulka 1  Trh préce v regiéne Centrdlne Madarsko (v %) v rokoch 2000 — 2008
(1) miera zamestnanosti, (2) miera nezamestnanosti, (3) Centrdlne Madarsko, (4) Madarsko celkom, (5) Centrdlne Madarsko, (6) Madarsko celkom
Table 2 Monthly gross average salary in the capital and in the counties (If national average is 100%)
County (1) 1994 1996 1998 2000 2002 2004 2006 2008
Budapest (2) 126.8 127.8 131.0 134.4 135.4 134.0 133.2 130.3
Pest (3) 91.0 96.6 97.6 96.6 100.3 99.7 96.0 96.4
Sources: Employment Office Zdroj: Urad prace
Tabulka2 Mesacnd hrubé priemernd mzda v hlavnom meste a v krajoch (ak je celoStatny priemer 100%)

(1) kraj, (2) Budapest, (3) Pest

Sony) are the most important employers. These business
corporations are willing to employ beginners, too, and offer
positions up to leader level.

Employers in Pest County miss particularly engineers and
logistics professionals. Manual workers also have better
chance to find a job here than in Budapest. In the capital,
employers are looking for financial representatives and
accountants, foreign language speaking trade professionals, to
sum up, mainly intellectual professionals.

In order to prevail in Budapest, employee should be
energetic, open-minded, communicative and motivated. It
occurs frequently that despite lacking the professional
experience, the candidate wins the position if he/she is
open-minded, communicative and agile enough. Employers in
Pest County expect loyalty, flexibility and trustworthiness from
their employees. The ones, who are not able to meet these
requirements, might face permanent unemployment. The
Labour Organization registered 7214 open positions in the
Central-Hungary region in October 2007.

Conclusion

In Hungary, following to the political system change, existing
regional differences in employment and unemployment among
counties, regions and certain typical settlements became
significant.

Although they show a slight decrease nowadays, despite of
governmental efforts, observable regional equalization failed to
occur in the country. At present, a strong polarization is taking
place, which splits Hungary to two parts: on one hand, to
relatively developed Central and Western Transdanubia, and
on the other, to a group of regions with Southern Transdanubia,
Great Plain and Northern Hungary.

The conclusion by examining Hungarian data is that the
determinative weight of the Central-Hungarian region,
including the capital, has continued to grow.

The economic development level of a region is determined
by the quality of labour force. Qualified, disciplined, innovative
labour force motivates the employers to settle in the region, thus
enhancing regional development. The sum spent on education
and research in backward regions is slight. It might cause
a self-exciting break-away phenomenon in the backward
regions. My study aims to introduce that high unemployment rate
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is in coincidence with regional development categories, and
that the existing differences are constant since the last decade.

Sithrn

V prvej polovici 90. rokov regiondlne rozdiely v ekonomickom
rozvoji regionov, krajov a osidleni vyrazne rastli. Existuje vyz-
namny rozdiel dvoma &astami Madarska. Analyzovanim roz-
dielov na regiondlnej urovni v Madarsku mézeme povedat, ze
rozdiel medzi najviac a najmenej rozvinutym regiénom je 2,3
(vypocet na zéklade HDP na obyvatela). Tento ukazovatel pri-
blizne zodpoveda aktualnym udajom &lenskych Statov EU.
Domnievame sa, Ze vyrazné regionalne rozdiely v ekonomike
aich stala pritomnost sa vyrazne prejavuju na pracovnom trhu.

Krliacové slova: region Centralne Madarsko, ekonomicky roz-
voj, trh prace, nezamestnanost
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BIOLOGICAL FACTORS INFLUENCING THE GROWTH AND BIOMASS PRODUCTION
OF WILLOWS PLANTED IN SOUTHERN SLOVAKIA

BIOLOGICKE FAKTORY OVPLYVNUJUCE RAST A PRODUKCIU BIOMASY VRB
PESTOVANYCH NA JUZNOM SLOVENSKU

Zuzana JUREKOVA," Gordana DRAZIC,” Maridan KOTRLA,' Eleondra MARISOVA,!
Jelena MILOVANOVIC,” Monika TOTHOVA," Lydia KONCEKOV4'

Slovak University of Agriculture in Nitra, Slovak Republic’
University Singidunum in Beograd, Republic of Serbia?

The paper herein identifies biological factors affecting the growth and biomass production of fast-growing energy woody crops of Salix
genus. Experimental data on the growth rate, leaf area index (LAI), biomass production and dynamics of the assimilation pigments is in
leaves were obtained in 2009 and 2010 in the stand of five fast-growing willow varieties of Swedish origin. The three-year old willow stands
(first rotation cycle) were established on agricultural land belonging to SUA in Nitra in the cadastre of Kolifiany village. Other studied
biological factors included the health of the willows and identification of impacts of diseases and pests on the observed willow varieties. The
paper also discusses the impact of the weed competition. The fact that growth and biomass production are genotype-conditioned was
confirmed. The determining factors are the leaf area index, the length of its functional activity and the content of assimilation pigments,
which is in linear correlation with the size of LAI. The size of LAl and its dry weight decreased due to leaf area losses caused by pests and
diseases as well as the premature defoliation. The European Union established a common framework for the promotion of renewable
energy. The EU member states, among them also Slovakia, prepared their long term strategies concerning agricultural and non-agricultural

use of crops for industrial purposes.

Key words: short rotation woody crops, Salix, growth, biomass, biological factors, legislation

In 2008, Slovak government approved the Biomass Action
Plan, which identifies barriers to implementation of biomass for
energy purposes. These are technical and technological
equipment, economics, lack of capital in agricultural and
forestry organizations. There are also other, for e.g. biological
barriers, which can significantly affect the growth and biomass
production of fast-growing woody crops usable for energy
purposes. As these barriers are dependent on ecological and
environmental factors, it is necessary to carry out a detailed
ecophysiological research of the species (and clones) and get
to know their potential production efficiency in specific
conditions. Physiological determinants of the growth of
fast-growing species of the genus Populus have already been
worked out in 1979 (Dickman, 1979). In subsequent years, the
impact of environmental factors on growth and performance of
the assimilation apparatus of various species and genotypes of
fast-growing tree species (Robinson et al. 2004), relations
between the size of leaf area and biomass production (Bullard
et al. 2002), relations between the extension growth and
diameter growth of shoots and their effects on biomass
production (Verjwist 1991), coppicing ability (Sennerby-Forsse
1992) and many other factors were studied in detail. Biomass
production has been investigated also in relation to the impact
of biotic factors such as competition (Weger and Havlickova,
2002) and pests and diseases (Collins and Leather, 2001).

A comparable research was not carried out in the
environmental conditions of Slovakia. The first experimental
plantations of Swedish willow genotypes in soil-ecological
conditions of south-west Slovakia were established in Selice
(2006) and Koliflany (2007) (Demo et al., 2011). In these
experimental sites, the research on ecophysiological

characteristics, particularly growth and production performance
of Swedish fast-growing willow genotypes has been carried out.

The objective of the present study was to quantify the
biological factors that influence the growth of short rotation
willows crops and varietal differences of their physiological
properties on a converted agricultural site in southern Slovakia.
The aim of the legislation in the field of renewable energy
resources is to maintain Europe’s position as one of the most
energy efficient regions in the world.

Material and methods

The experiments were established on agricultural land
previously cropped for cereals and root-crops and located in
the research base in Koliflany, cadastral area of Kolifiany
village, Nitra district. The soil at the research site in Kolifiany is
in terms of BSEU classified by the code 0111002. Climatic
region is warm, very dry and plain, with an average temperature
of 15 to 17 °C during the growing season. Main soil unit is gleyic
fluvisol, moderate soil located mostly in the alluvial plains of
rivers with high level of groundwater. Terrain steepness and
exposure: a plain without signs of surface erosion (0°to 1°). The
soil is deep (60 cm or more) and without skeleton. In terms of
particle size, the soil belongs to moderate soils.
Meteorological conditions were analyzed based on data
obtained from Slovak Hydrometeorological Institute. As for the
meteorological data, we evaluated rainfall and average
temperature. Based on a comparison with long-term average,
we can conclude that in 2009, the rainfall was subnormal. Total
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Table 1 Characteristics of the studied willow genotypes
Salix varieties (1) Genetic background (2)
(Salix schwerini x Salix viminalis) cross between
TORA a Siberian basket willow and the Swedish willow
variety ORM (3)
GUDRUN (Salix dasyclados) hybrid between the Russian variety
Helga and the clone Linga Veka Rod (4)
INGER (Salix triandra x Salix viminalis) cross between a
Russian clone and the Swedish variety Jorr (5)
SVEN Salix viminalis x (Salix viminalis x Salix schwerini) cross
between the Swedish varieties Jorunn and Bjorn (6)
TORDIS (Salix schwerini x Salix viminalis) x Salix viminalis
cross between the Swedish varieties Tora and Ulv (7)
Tabulka 1  Geneticka charakteristika Studovanych vrb

(1) variety Salix, (2) povod, (3) krizenec sibirskej koSikarskej vrby a §-
védskej odrody Orm, (4) krizenec ruskej odrody Helga a Svédskeho
klonu Linga Veka Rad, (5) krizenec ruského klonu a Svédskej odrody
Jorr, (6) krizenec $védskych odrdd Jorum a Bjorn, (7) krizenec Svéd-
skej odrody Tora a Ulv

rainfall during the summer months was 167.7 mm. Precipitation
in total was particularly poor in April, July and August. The year
2010 was above normal rainfall (especially April and May). In
the next summer months of 2010 the total rainfall showed
above average value if compared with average long-term
value. Total rainfall in the warm half year was of 2010, 476.5 mm.
The average air temperatures in warm half of year 2009
reached 8.81 °C, in 2010, 13.8 °C. When compared to
long-term average temperature, both years were above normal
temperature.

Five willow varieties have been used in the experiments.
The experiments were established in 2007. Willows varieties
originate from the Swedish research program. Certified
supplier of the planting material was Lantméannen Agroenergi
AB (Sweden) (table 1). The plantation was established by planting
of cuttings in double-rows with the distance of 1 m between the
rows in the double-row. The distance between the two
double-rows was 2 m and between the cuttings in the rows was
0.7 m. Thus, the density of the crop stand was 10 666 plants ha™.

Biomass sampling was carried out during the growing
period of 2009 (May-October) and 2010 (April-October) for
1.0 m spaced treatments. The actual collection was performed
on 3 individuals from each genotype from the tops of the shoots
and from the area of 1 m™. Each shoot section was divided into
stems, twigs and foliage and then taken for fresh (FW) and dry
weight (DW) determination. The dry matter was determined
thermogravimetrically after drying of Fw in thermostat at 90 °C.
The dry weight was calculated from the formula: % Dw = (Dw/
Fw) x 100 (Dw is dry weight, Fw is fresh weight).

The size of leaf area was determined from the samples, 100
grams of fresh leaves, and then converted to m? with
a predominance of sunny leaves in the sample by scanning the
leaves followed with the use of AutoCAD and CorelDraw
programs. We determined the value of LAl (leaf area index) and
RGRw (relative growth rate) of the selected species according
to Kvét et al. (1971).

The greenness or relative content of chlorophyll in leaves
was measured by chlorophyll meter (SPAD — Soil Plant
Analysis Development). Chlorophyll content was measured
seven times during the growing season of 2010 using a device
OPTI-SCIENCES CCM-200.

The basic statistical evaluation was done in statistic
software Statgraphic plus. The significance of the correlation
coefficient was evaluated by regression analysis on the
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significance level o = 0.05. In the assessment of indicators, we
verify the normal probability by the Shapiro-Wilkov test. We
found a normal probability of files, so the statistical significance
between the compared indicators was determined based on
the paired two-sample ttest (significance level o = 0.05).

Results and discussion

The stands of the selected Swedish willow varieties grown in
the experimental years 2007 — 2010 have created a canopy
closure in  2009. From this period (2009, 2010),
ecophysiological characteristics of individuals were tested, as
well as other biological factors that determine the growth and
biomass production.

Results of the leaf area formation dynamics, leaf and shoot
biomass, relative value of the assimilation pigments complex,
weed control, influence of pests and diseases are summarized
in the following section.

Data on the dynamics of the leaf biomass formation are
presented in Figure 1 (a, b). The culmination of the dry matter
content is different in the individual years. In 2009, the
maximum amount of the dry mater of leaf was detected in the
third decade of August (23/08/2009) in all varieties. In 2010, the
amount of dry matter culminated in early September
(09/06/2010) in the most varieties except of the variety
GUDRUN, which reached the maximum amount of the biomass
in the third decade of August (08/23/2010). The comparison of
the two groups of Swedish willow varieties is as follows: TORA
and TORDIS marked a dry weight of leaves 33.71 g.m™® on
average in 2009 and 37.55 g.m*® in 2010. GUDRUN and
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Figure 1 Dynamics of the annual leaf dry matter formation in g.m™ of
the SRC Salix varieties in the growing seasons of 2009 and
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Table 2 Statistical differences of dry matter formation of the Salix varieties in the growing seasons 2009 and 2010
Salix varieties (1)
SVEN TORA TORDIS INGER GUDRUN
p<0.05 0.0002 0.0067 0.0164 0.1298 0.3548
Tabulka 2  Statistickd rozdielnost tvorby suchej hmoty listov variet rodu Salix vo vegetaénom obdobi 2009 a 2010
(1) variety Salix
Tahle 3 The characteristics of growth and biomass production of Salix varieties in the growing seasons 2009 and 2010
Indicator (1) Year (2) Salix varieties (3)
TORA TORDIS INGER GUDRUN SVEN
LAl 2009 4.931 5.183 5.943 5.891 5.063
2010 5.515 5.606 6.096 6.509 6.134
2009 12.18 11.83 12.87 14.29 9.21
RGRwI @ in mg g”'day
2010 11.53 11.78 12.82 15.41 12.01
Dry weight of shrub in t (4) 2010 0.0048 0.0031 0.0047 0.0036 0.0037
Biomass production in t.ha™'(5) 2010 50.88 33.06 49.92 37.86 38.93

Tabulka 3  Charakteristiky rastu a produkcie hiomasy variet rodu Salix vo vegetatnom obdobi 2009 a 2010
(1) ukazovatel, (2) rok, (3) variety Salix, (4) sucha hmotnost kra v tondch, (5) produkcia biomasy v t.ha™

INGER had a higher dry weight of leaves (41.56 g.m™) in 2009
than in 2010 (36.95 g.m™®).

Using the paired two-sample ttest (significance level o. = 0.05),
we investigated a statistical difference of dry matter formation
of the varieties within two growing seasons. We found a highly
significant difference in the variety TORA and a significant
difference in the varieties SVEN and TORDIS (Table 2).

The results of the leaf biomass values of the SRC Salix
varieties during the two growing seasons of 2009 and 2010
show, in particular, climate conditionality of the biomass
production. The decisive factor is a sufficient amount of water.
Higher hydration of the leaf tissues (63.45 % of the water
contents) and higher values of the leaf dry mass in 2010 may be
related to the moisture conditions of the growing seasons 2009
and 2010, when 2010 is considered, in terms of moisture
conditions, as more favourable.

The biomass production as a quantitative indicator of
productivity is determined by the area of photosynthetizing
organs and their photosynthetic productivity. We observed in
more detail the dynamics of the leaf area index formation (LAI)
and relative growth rate of leaf dry matter (RGRwl). Medina,
Klinge (1983) recommended the LAl analysis as an accurate
indicator of the evaluation of the crop stand development.
According to Maas et al. (1995) the seasonal development of
LAl is often related to the development and production of
biomass. Results are shown in table 3 and figure 2.

There are slight differences in the values of the growth
analysis during the two studied years. Generally, higher values
were marked in 2010. The values listed in Table 3 show that the
RGR of the leaves is relatively low. Grime and Hunt (1975)
determined values for various types of plants higher than
300 mg.g™”.day™". The explanation is that trees and shrubs are
long-lived and are able to reach large sizes throughout the life.
Therefore, they accumulate the organic matter more slowly
compared to herbs. The highest average growth rate of leaf dry
matter among the varieties reached GUDRUN and the lowest
SVEN. The faster growth is a prerequisite that the plant would
faster enlarge its underground and above-ground organs and
easier compete for space and resources (light, water and
mineral nutrients) compared to plants whose growth rate is low.
However, it may not always mean that plants with rapid growth
are more efficient in production compared to the species whose

RGR values are lower. Also Waring et al. (1985) indicate that
slow-growing species do not necessarily need to use the
produced assimilates for the construction of their structures, but
they can store them in reserve for the later growth.

Leaf area index

LAl of the individual varieties reached higher values in 2010. The
difference in LAl is on average 2.5% (INGER) to 10.5% (TORA).
The dynamics of LAl formation of the Salix varieties in the
research site in Kolifiany in 2009 and 2010 show Figure 2 (a, b).
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Figure 2 LAl dynamics of the Salix varieties in the growing seasons
2009 and 2010
Obrazok 2  Dynamika LAl variet rodu Salix vo vegetacnom obdobi 2009 a 2010

(1) vegetatné obdobie
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LAl values ranged from 2.67 to 9.78 in 2009 (Figure 2). The
increase in the leaf area occurred intensively in the period from
21/06/2009 to 23/08/2009. Subsequently, the reduction in leaf
apparatus reflected the reduction of the dry leaf matter. The
trend of LAI, in the conditions of the research plantation in
Kolifiany, can be described by one-peak curve in the both
experimental years (2009 and 2010, the first rotation). The LAI
values of the genotypes ranged from 2.69 (TORDIS) to 3.39
(SVEN) at the beginning of May (10/05 — 21/06). The second
decade of June (21/06 — 27/07) was characterized by the
beginning of a significant expansion of the LAl values ranging
from 4.30 (TORA) to 5.06 (GUDRUN). LAI culminated in the
third decade of August (27/07 — 23/08), when a greater
differentiation among genotypes occurred. The highest values
of LAl were reached by GUDRUN (9.78) and INGER (9.20).
The lowest LAl value achieved SVEN (6.62). The studies on the
dynamics of LAl showed that willows often create small
syleptical shoots, which increase the LAl values and fall of
along with the leaves at the end of a growing period (Robinson
et al. 2004). This phenomenon has been studied more properly
in poplars (Barigah et al. 1994). Significant decline in LAl
values caused by a beginning of the leaf cessation was marked
especially in the 09/08 — 20/09 2009. The trend of the LAI
formation was similar in 2010, the differences were only in the
different values of LAI. Results of the present study are
comparable in numerous other studies (Ridge et al., 1986;
Bullard et al., 2002; Pellis et al., 2004). Dry mass of leaves can
be reduced by premature defoliation and losses of the leaf area
due to diseases and pests.

Leaf fall occurred during September and October, when
there was progressive senescence of the oldest leaves.

In present study, we paid a close attention to the aging
(maturation) of leaves at the end of the growing period 2009.
We confirmed that relative value of the complex of assimilation
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significance of the correlation coefficient was determined by the
regression analysis on the significance level o = 0.05. The
statistical relationship between LAl and the chlorophyll content
can be confirmed only in the varieties GUDRUN (p = 0.0085),
INGER (p = 0.0018) and SVEN (p = 0.0460). The statistical
relationship between varieties TORA and TORDIS is
insignificant.

Influence of pests and diseases

During the period 2007 — 2009, leaf rust caused by Melampsora
sp. and a stem canker — Cryptodiaporthe salicella were the
most important pathogens. The most common symptom of the
C. salicella infection is a bark necrosis, leading to dieback of
young stems. In Koliflany, the stem cancer was first time
observed in spring 2009, next year after the cutback of the two
years old plantation. INGER was the most severely damaged
variety, some of the plants died out. The killed stems and whole
plants were 3 — 4 m in height. No symptoms were found on
GUDRUN and TORA.

Melampsora rust was the next very serious disease.
Between late spring and autumn, the rusts were seen as
yellow-orange pustules containing urediniospores. Severe rust
infection defoliates susceptible plantings prematurely, reduces
yields by as much as 40% (Parker et al. 1995), and predisposes
plants to infections by secondary pathogens which may lead to
death of the plants.

From among the stem-feeding aphid species forming
colonies on the trunk or branches, the most damaging species
was — Tuberolachnus salignus. Colonies of T. salignus were
first observed by the beginning of August 2008 and again in
2010. Tuberolachnusis regarded as an economically important
pest of short rotation coppice willow, on which it can cover more

. . . . : 10
pigments rapidly decline along with the decrease in LAl values. y = 0.2535x + 11141 .
The values are conditioned by a genotype. The comparison of 8T = 05063 ¢
LAl and the content of the assimilation pigments showed _64 >
a linear relationship, which is illustrated in Figure 3. ] Al . -

We confirmed a significant linear relationship between the
leaf area index and the relative chlorophyll content in all 27
varieties, except TORDIS (r = 0.1087) (Figure 3). The 0 1 1 1 1
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Figure 3 Linear correlation between the leaf area index (LAI) and the chlorophyll content in leaves of the Salix varieties in the research site in Kolifiany in 2010
Obrazok 3  Linedrna zdvislost medzi indexom listovej pokryvnosti a ohsahom chlorofylu v listoch variet rodu Salix na vyskumnej lokalite Kolifiany v roku 2010
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than 50 % of 1 — 3 year old stem surface of infested trees
(Collins and Leather, 2001). INGER was the most severely
damaged variety by the second week of August 2008. By the
beginning of October the whole willow stand was equally
infested by the aphids. GUDRUN was the last variety attacked
by aphids. In August 2010, T. salignus colonies were observed
only on the stems of TORA and GUDRUN localized at the edge
of the plantation. They did not spread inward and to the other
willow varieties due to severe epizootics of Neozygites
turbinata (Zygomycetes: Entomophtorales). The strong
epizootic due to N. turbinatain T. salignus populations could be
observed also during October (Barta a Cagan, 2006).

Weed control

Willows and poplars do not tolerate well a competition with
weeds and even a low level of weed infestation causes their
uneven growth and strongly influences the yields (Tubby and
Armstrong, 2002). According to Weger and Havli¢kova (2002),
the weed control should be carried out adequately to the state
of the weed infestation in the plantation one to three times per
year. The authors argue that the weed control is particularly
important in terms of reducing the competitiveness of weeds.

Parfitt et al. (1992) found in stands of willows and poplars
50 % to 95 % reduction in their growth under the influence of
vigorous weeds in the first year after planting. The competition
with annual weeds is highest in the period from April to June.
According to Celjak (2010) the weed infestation, in
combination with other adverse effects, may result in the high
losses in the first year, because in 2 — 4 weeks after planting,
the weeds create a canopy closure over the sprouting
shoots, which tend to decay. Shoots from the well-sprouting
cuttings overgrow the weeds as late as in the summer months,
when they reach 50 — 80 cm.

However a number of weeds remain in the field throughout
the whole period but without any impact on biomass production.
At certain periods of year, the weeds may even help to maintain
soil moisture and prevent soil erosion. Plant soil cover helps
increase biodiversity, and therefore an excessive weed control
is neither economically nor environmentally suitable.

Legislation

Production of energy from renewable sources often depends
on local or regional small and medium-sized enterprises. The
opportunities for growth and employment of investment in
regional and local production of energy from renewable
sources in the Member states and their regions are important.
The Commission and the Member states should therefore
support national and regional development measures in those
areas, encourage the exchange of the best practices in
production of energy from renewable sources between local
and regional development initiatives and promote the use of
structural funding in this area. Based on the Action Plan for
Energy Efficiency, published by COM (2006) 545, Slovakia
prepared “The Long term strategy and non agricultural use of
agricultural crops for industrial purposes”. This strategy
includes several documents, including “Biomass Action Plan
for years 2008 — 2013”. The Biomass Action Plan is based on
the Biomass Action Plan of the EU and its aim is to assess the
real situation in Slovakia in the field of biomass. The Action Plan
for the use of biomass states that the use of biomass as
compared to conventional energy sources has many
advantages for the regions in Slovakia. Lower energy prices will
positively influence the competitiveness of the region and
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ensure regional development. The cost of biomass in
comparison with other types of renewable energy is relatively
low. This claim stems not only from comparison of costs for
energy, but for businesses in agriculture, reducing the cost of
warehousing, transportation, processing, respectively waste
disposal of plant and animal production.

Conclusion

The study demonstrated that growth and biomass production of
the short rotation willow coppice are conditioned by a genotype.
It depends on the biological properties of the varieties,
particularly the growth rate of the organic matter. Determining
factors are the leaf area index (LAl), the length of its functional
activity and content of assimilation pigments. The destruction
of the complex of assimilation pigments in the autumn
(September-October) is varietal’s characteristic. The culmination
of the dry matter content of leaves is different in the individual
years. The amount of biomass is determined by the size of leaf
area, length of its functional activity and content of assimilation
pigments. Their content is in a linear correlation with the value
of LAI. The value of LAl and its dry weight decreased due to leaf
area losses caused by pests and diseases as well as the
premature defoliation.

Legislation of the renewable energy sources in the Slovak
Republic has also a number of shortcomings that are criticized
by energy producers, and also by professionals. According to
the directions of the European Union, Slovakia should produce
14 percent of all energy from renewable sources by 2020. Many
energy producers argue that despite of the adopted legislation
this commitment will not be completed.

Sithrn

V prispevku su identifikované biologické faktory ovplyvriujuce
rast a produkciu biomasy rychlorastucich energetickych drevin
rodu Salix. Experimentalne Udaje o rychlosti rastu, velkosti
indexu listovej pokryvnosti (LAI), tvorbe biomasy a dynamike
obsahu asimilaénych farbiv v listoch, boli ziskané v rokoch
2009 a 2010 v poraste piatich variet rychlorasticich vrb
Svédskej proveniencie. Trojro€né porasty vrib boli zaloZené na
pornohospodarskej pdde SPP SPU v Nitre v katastri obce
Kolifiany, boli v prvej rotacii. Z dalSich biologickych faktorov bol
sledovany zdravotny stav drevin a identifikovany vplyv chor6b
a Skodcov. Diskutovany bol vplyv konkurencie v poraste vib
s jednoro¢nymi burinami. Potvrdili sme, Ze rast a produkcia
biomasy su genotypovo podmienené. Pre velkost biomasy je
uréujlica velkost listovej plochy, dizka jej funk&nej &innosti
a obsah asimilacnych farbiv. Tento je v linearnej korelacii
s velkostou LAI. Velkost listovej plochy a jej sucha hmotnost
boli znizené stratami listove] plochy spdsobenej chorobami
a Skodcami a pred¢asnou defoliaciou. Eurdpska unia vytvorila
spolo&ny ramec na podporu energie z obnovitelnych zdrojov.
Clenské taty EU, medzi nimi aj Slovensko, pripravili svoje
vlastné dlhodobé stratégie vyuZzitia polnohospodarskych
a nepolnohospodarskych plodin na priemyselné vyuZitie.

Klacové slova: rychlorastice dreviny, Salix, rast, biomasa,
biologické faktory, legislativa
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ECONOMIC AND SOCIAL DISCREPANCIES BETWEEN THE MOST DISADVANTAGED RURAL
AREAS OF HUNGARY ESPECIALLY AFTER THE EU ACCESSION

EKONOMICKE A SOCIALNE DISPARITY MEDZI NAJVIAC ZNEVYHODNENYMI VIDIECKYMI
OBLASTAMI MADARSKA S DORAZOM NA 0BDOBIE PO VSTUPE DO EURGPSKEJ UNIE

Kitti KOLLAR, Adrienn NAGY, L4szI6 PELI

Institute of Regional Economics and Rural Development, G6déll§, Hungary

The paper is based on research concerning the economic and social discrepancies among the regions of Hungary for years, especially
focusing on the period since the EU accession. We have been analyzing the economic and social changes that happened due to the use of
both national and EU funds. Based on our findings we can state that the differences between the most and the least developed regions have
increased in the past period, which is a totally adverse tendency compared to the EU objectives, e.g. to reduce the spatial inequalities. The
most developed central region has improved a lot more than the others and at the same time the peripheral regions were not able even to
catch up with the average performance. The aim of the paper is to analyze the regions which are in an extremely difficult situation compared
to their counterparts, since the least developed areas of the country belong to these regions. There are four regions out of seven in this
category. Based on the complex indicators in the classification of the governmental decision, there are 33 microregions of Hungary which
need special development concepts to keep the population in the rural areas, to produce economic growth, to increase the employment etc.
The regions which contain these underdeveloped areas cannot be considered homogenous; therefore it is very difficult to define general
development objectives for such territories. Thus, individual and endogenous development concepts have to be elaborated to enable them
to survive and increase their competitiveness. In the paper we intend to examine the economic and social tendencies of the regions
mentioned above with statistical methods, using the data available after 2004 and try to define potential paths to break out and develop.

Key words: regional development, regions lagging behind, peripheries, economic differences

The year of 2010 had great importance in the Cohesion policy of
the EU. In spring, there were two influential reports published,
namely the Barca report and the EUROPE 2020, which will
greatly affect the future trends of the cohesion policy objectives
and the economic and social trends of the member states,
especially those of the new members, including Hungary.

In order to achieve the strategic objectives of the EUROPE
2020, it is inevitable that there should be cohesion among the
regions. We cannot have a competitive Union on the global
market unless we manage to reduce the current significant
discrepancies among the regions.

Cohesion policy is such a policy that contributes to the
improvement of the competitiveness of the territories taking into
consideration the development needs and potentials of the given
territory as well as the strategic objectives of the Union
(Kaposzta-Nagy, 2009). Therefore it can be a greatly efficient
instrument in the realization of the objectives of the EUROPE
2020. The total budget for cohesion policy for the current
programming period is more than eur 347 billion, which is equal
to the 35 % of the Community’s budget. The Hungarian EU
presidency in the first half of 2011 also sought to maintain this
frame to promote further development of the EU and its cohesion
policy. Since the national policies on regional development have
contributed to the strengthening of the European cohesion only
in a very low extent, the moderation of territorial inequalities has
become a priority strategy in the European Union by now. One of
the basic activities of the regional policy is to moderate the gap in
the economic and social development levels of the territories and
to strengthen the cohesion with channeling funds to the regions.
However, this system has required a uniform territorial
nomenclature throughout the whole European Union. Thus, the

NUTS classification was created to allow the definition of the
target areas of the community policies. These provide the basis
for the system of planning and statistical regions of Europe as well
as for our research. Therefore, the Hungarian House of
Parliament passed the Act. No. 21/1996 on territorial development
in line with the system of institutions and instruments of the
Union’s regional policy, intending to achieve balanced national
development, to encourage the economic, social and cultural
development of the regions, to carry out a coherent spatial
development policy and to harmonize the national and regional
spatial development activities. The Act rules the spatial
development, its aims, its national and regional institutional
system as well as the instruments including the financial
sources, the planning and the spatial information system.

Due to the EU accession, the role of our regions has
become more important, not to mention that the EU’s Structural
Funds are available especially for the NUTS 2 regions.
Therefore, the NUTS 2 level is the level of regions which are the
targets of the Community’s regional policy. The classification of
the NUTS 2 regions is approved by the EU based on the
proposals of the member states. The NUTS 2 category is such
an object which represents an indivisible unit, since regarding
the eligibility for the EU funds, these borders cannot be
modified (at least in short terms) (Szab6, 2005). The Hungarian
NUTS 2 regions are displayed on the Figure below.

Having overviewed the Hungarian tendencies after the EU
accession, we can see that there are both winning and losing
regions. Before the accession, Hungary had had one strong
center, namely the capital, Budapest, where all the activities of
national importance had been located and we could have seen
the rural areas around it with much lower standard of living. These

53



Kitti KOLLAR, Adrienn NAGY, LaszId PELI

Figure 1 NUTS 2 regions of Hungary
Source: own processing based on CSO data, 2011.
Obrazok 1 Regiény NUTS 2 v Madarsku

Zdroj: vlastné spracovanie na zaklade dat CSO, 2011

(1) Zapadné Zadunajsko, (2) Stredné Zadunajsko, (3) JuZné Zadunaj-
sko, (4) Centrélne Madarsko, (5) Velké juZnd niZina, (6) Severné Ma-
darsko, (7) Velkd severnd nizina

inequalities unfortunately remained after the accession, or even
increased. The two major goals of the European cohesion
policy should be better addressed in Hungary, resulting in the
development of all the regions and contributing more to the
catching up of the rural areas. The research was focused on those
regions where the least developed micro-regions can be found.

Material and methods

The development of the EU integration made it increasingly
necessary to launch such policies and tools that intend to achieve
territorial equalities while moderating the territorial differences
within the Community. The first Objective was defined by the
Council Act 2081/1993 EC on the ‘facilitation of the catching up of
economically underdeveloped regions’. At that time the priority
was not aiding the regions lagging behind, but helping them to
catch up. In general, it can be stated that the efforts of the EU’s
cohesion policy, from the very beginning, has been focusing on
the reduction of inequalities, adjusting to the fast changes and the
problem of aging population (Csite-Jakobi, 2009).

There is an Act in effect in Hungary, classifying the
beneficial territories of the country which entered into effect in
2007. The governmental regulation No. 311/2007 (XI.17.) laid
down a rank for the 174 microregions, based on the article ‘e’ of
the 6 § of the Act No. 21, year 1996, considering complex
economic and infrastructural indicators for those territories. The
regulation defined the least developed 33 micro-regions as
well, comprising nearly 20 % of the population, and it laid down
the necessity of complex development programs for the
improvement of the conditions in those areas. It is important to
notice that the preparation of the development programs for the
least developed microregions started in the first half of 2008. By
February 2009, all the 33 microregions submitted their project
proposals, out of which the National Development Agency has
approved more than 1000. They were allowed to follow their own
planning methodology and considering their own conditions. The
only requirement was to meet the basic quality criteria and to
compete with the proposals of more developed territories.

This separated channel of supports can be primarily
efficiently applied in certain forms of funds in the regional
operation programs, the Operation Programs of Social Reform
and Social Infrastructure, especially in development related to
the local governments. In the present period, nearly HUF
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100 billion is available from those operation programs only for
the 33 microregions mentioned above. There is additional HUF
27 billion in the regional operation programs and HUF 13 billion
in the other operation programs available, meaning the start of
nearly 500 projects. The approval of additional 500 projects is
underway. Due to the economic development projects, industrial
plants can be created in the least developed territories. As a
result of location developments, the income-generating capacity
of the regions may also improve. Some of the fundamental
shortages of those areas are the low-educated human resources
and the difficulty of job creation. In several settlements, the
population is very low, which has negative correlation with the
capital attractiveness (Nagy-Kaposzta, 2010).

According to the national legislation in effect, it is not an easy
task to classify the 174 microregions into different categories,
since it is an ever-changing system. The population and the
territory of a microregion may change from one year to another
(Botka, 2009). Until 31 December 2006, 168 microregions had
existed, and the number increased to 174 later, as mentioned
above. The classification of the microregions lagging behind is
a topic closely related to our research, so it is useful to overview
the criteria of the classification. The Parliamentary Act No.
2007/67 is a fundamental document related to the spatial
development funds, the principles of decentralization and the
conditions of classification. Based on the above-mentioned act,
during the distribution of the spatial development funds, a complex
indicator has to be considered, reflecting the economic and
infrastructural underdevelopment of the settlements and regions.
This complex indicator includes the following elements, on which
the microregions are put into categories:

e economic indicators,

e infrastructural indicators,

e social indicators,

¢ employment indicators.

The Governmental regulation No. 2007/311 classifies the
microregions based on their level of development, applying the
conditions defined in the Parliamentary Act No. 67/2007.

According to the regulation, the following categories are
distinguished:

1. Temporarily beneficial microregions.

2. Disadvantaged microregions.

3. Most disadvantaged micrregions.

4. The least-developed micro regions that require complex
development programs to be carried out.

In our research, we focused on the last category, the
33 microregions in Hungary, which are multi-handicapped and
where complex development programs have to be applied
because of their poor social and economic performance. The
location of these microregions is displayed on Figure 2 with
dark green color.

Our methodology and findings are based on statistical data
for the period after 2004, available for the targeted
microregions, as well as review on other researches carried out
related to the territories in question.

We have collected the necessary statistical data from the
Central Statistical Office to be able to carry out comparisons
between the microregions and the regions where they are located
in order to see how much they contribute to the economic
capacity and development potential of the region. In each case
the data of the microregions were compared to the data of the
region. We intended to see the change and the tendency from
2004 to 20009; therefore, we tried to focus on the data of these
years. In the case of the migration per 1 000 inhabitants we
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Figure 2 The least developed microregions of Hungary that require
complex development programs to be carried out
Source: own processing, based on data from CSO, 2011
Obrazok2  Najmenej rozvinuté mikroregiény v Madarsku, ktoré vyZzaduiju

vytvorenie komplexnych rozvojovych programov
Zdroj: vlastné spracovanie, na zaklade dat z CSO, 2011

calculated the number of migrants in the percentage of the total
population of the examined years (2004 and 2009).

Therefore, the time frame of our research was 2004-2009;
the territorial units examined were the least developed
microregions which should be developed with complex
development programs as well as the four NUTS regions out of
the 7 Hungarian regions where such microregions are located.

The indicators we have selected were such indicators that
are suitable for displaying and reflecting the economically and
socially underdeveloped situations and are perfect to show the
territorial discrepancies within the territorial units (as aimed in
the title of this paper).

Results and discussion

According to the NUTS classification, there are 7 regions in
Hungary and there are 33 underdeveloped microregions which
require complex development programs. These territories

Kitti KOLLAR, Adrienn NAGY, LaszId PELI

represent 19% of the total number of microregions (174). While
examining the regions, we need to see the share of the least
developed microregions out of the total number of microregions
within each region.

The table above shows that 31.7 % of the microregions
located in these four regions is underdeveloped. It clearly
determines their economic and social situation, since more than
one third of the microregions belong to this unfavourable category.
If we look at the country as a whole, it has a direct impact on its
economy as well, since 4 regions out of 7 include such territories
lagging behind. The worst situation can be observed in Northern
Hungary, where more than 42 % of the microregions are
underdeveloped and need complex development support. In
regional comparison, this region produced the least GDP in the
period after 2004 and is the last in the rank of the regions at the
moment as well. Moreover, the highest number of people lost their
jobs in this region between 2004 and 2008, exceeding 22,000.

It is important to examine how much of the population
should live under such circumstances, how many people are
affected by such unfavorable conditions. Based on our
researches of the past years, we must state that their situation
seems not to be short-lasting; both the economic and social
conditions are much poorer than e.g. in some of the Western
parts of the country. These microregions are mainly located
near the borders, far from the major infrastructure and the level
of qualification of the human resources is also rather poor.

Based on the figures, we can see that the picture is similar
to that mentioned above. The most difficult challenges have to
be faced by Northern Hungary, where almost one third of the
population lives in the least developed territories. The most
favorable situation refers to Southern Transdanubia, where
8.7 % of the population lives in these poor areas. It means that
despite of the fact that some of their micro regions belong to the
same category (being the least developed micro regions
requiring complex development), their economic and social
backgrounds are different, and they need to face different
difficulties and challenges. Therefore, they cannot be

Table 1 The regional location of the 33 micro-regions requiring complex development, 2009
Regions (1) Total number of microregions Number of microregions which require Share of microregions which require complex
within the region (2) complex development within the region (3) development out of the total number in % (4)
Northern Hungary (5) 28 12 429
Northern Great Plain (6) 27 8 29.6
Southern Great Plain (7) 25 5 20.0
Southern Transdanubia (8) 24 8 33.3
Total (9) 104 33 317
Source: own processing, based on data from CSO, 2011 Zdroj: vlastné spracovanie, na zdklade dét z CSO, 2011
Tabulka 1  Regiondlne rozmiestnenie 33 mikroregiénov, ktoré vyZaduji komplexny rozvoj
(1) regiony, (2) celkovy pocet mikroregiénov v regione, (3) pocet mikroregionov, ktoré vyZadujd komplexny rozvoj v regione, (4) podiel mikroregionov, ktoré si vy-
Zadujui komplexny rozvoj z ich celkového poctu, (5) Severné Madarsko, (6) Velkd severnd niZina, (7) Velkd juznd niZina, (8) JuZné Zadunajsko, (9) spolu
Table 2 The population in the 33 underdeveloped microregions, 2009
Regions (1) Regional population (2) The population living in the The share of population living in the
33 microregions (3) 33 microregions lagging behind in % (4)
Northern Hungary (5) 1,209,142 328,666 27.2
Northern Great Plain (6) 1,492,502 321,323 215
Southern Great Plain (7) 1,318,214 114,284 8.7
Southern Transdanubia (8) 947,986 165,971 17.5
Total (9) 4,967,844 930,244 18.7
Source: own processing, based on data from CSO, 2011 Zdroj: vlastné spracovanie, na zdklade dat z CSO, 2011
Tabulka2 Pocet obyvatelov v 33 zaostalych mikroregiénoch, 2009

(1) regiény, (2) regiondlna populdcia, (3) pocet obyvatelov Zijticich v 33 mikroregiénoch, (4) podiel populécie Zijicej v 33 zaostdvajlicich regiénoch, (5) Severné
Madarsko, (6) Velké severnd niZina, (7) Velkd juZné niZina, (8) JuZné Zadunajsko, (9) spolu
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Table 3 The change in the share of registered enterprises located in
the least developed microregions, 2004 — 2009

Regions (1) Share of enterprises located in the least

developed microregions out of the total
registered businesses in % (2)
2004 2009
Northern Hungary (3) 18.18 23.19
Northern Great Plain (4) 14.88 24.95
Southern Great Plain (5) 5.54 10.30
Southern Transdanubia (6) 9.65 15.74

Source: own processing, based on data from CSO, 2011

Zdroj: vlastné spracovanie, na zéklade dat z CSO, 2011

Zmena podielu registrovanych podnikov nachddzajtcich sa
v najmenej rozvinutych mikroregionoch

(1) regiony, (2) podiel podnikov, ktoré sa nachadzaju v najmenej rozvi-
nutych mikroregiénoch z celkového poétu registrovanych podnikov,
(3) Severné Madarsko, (4) Velké severnd niZina, (5) Velkd juzné niZina,
(6) JuZné Zadunajsko

Tabulka 3

developed with the same development measures. Overall,
examining all the 4 regions, it can be stated that 18.7 % of the
population of these regions live under difficult circumstances.

After having examined the demographic situation in the
4 regions, we considered it very important to see their
economic activity as well. While drafting development concepts
for such regions, we need to see how many enterprises operate
in the least developed microregions in order to see the
economic and social potentials of those territories.

The table shows that the share of registered enterprises
increased in all the territories examined between 2004 and 2009.
It might refer to the fact that local people tend to set up their own
businesses to avoid unemployment. Unfortunately, the share of
operating enterprises out of the registered ones is still very low in
these areas. The highest increase was in Northern Great Plain,
which can be explained by two reasons. On one hand, the role of
agriculture is more determining there than in the other regions,
so the increase was caused primarily by the creation of small
agricultural businesses. Many people start agricultural activity to
make their own living in the underdeveloped areas, since
agricultural traditions have strong roots on the Great Plain. On
the other hand, due to the EU structural and rural development
funds, many people had only one possibility to survive, namely to
start their own enterprises. Table 3 also refers to the fact that the
4 regions comprising the least developed microregions of the
country can be divided into two groups. The 3 regions to the east
from the Danube are similarly underdeveloped, while Southern
Transdanubia is in the ‘most favorable’ position among the

Figure 3 The change in migration per 1000 inhabitants, 2009
Source: own processing, based on data from CSQ, 2011
Obrazok 3 Zmena v migrdcii na 1000 obyvatelov, 2009

Zdroj: vlastné spracovanie, na zaklade dat z CSO, 2011
(1) Severné Madarsko, (2) Velké severna niZina, (3) Velkd juznd niZina,
(4) JuZné Zadunajsko
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Figure 4 The change in the number of taxpayers per 1000 inhabitants,
2004 - 2009
Source: own processing, based on data from CSO, 2011
Obrazok 4 Zmena v pocte dariovych poplatnikov na 1000 obyvatelov,

2004 - 2009

Zdroj: vlastné spracovanie, na zaklade dat z CSO, 2011

(1) Severné Madarsko, (2) Velké severnd niZina, (3) Velkd juznd niZina,
(4) JuZné Zadunajsko

Least developed microregions
in Southern-Transdanubia (1)

Least developed microregions
in Southern-Great Plain (2)

m2009

Least developed microregions m2004
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Figure 5 The change in the number of taxpayers per 1000 inhabitants
in the least developed microregions, 2004 — 2009
Source: own processing, based on data from CSO, 2011
Obrazok4 Zmena v pocte danovych poplatnikov na 1 000 obyvatelov

v najmenej rozvinutych mikroregionoch, 2004 — 2009

Zdroj: vlastné spracovanie, na zéklade dat z CSO, 2011

(1) najmenej rozvinuté mikroregiony v Juznom Zadunajsku, (2) najme-
nej rozvinuté mikroregiony vo Velkej juznej niZine, (3) najmenej rozvi-
nuté mikroregiony vo Velkej severnej niZine, (4) najmenej rozvinuté
mikroregiény v Severnom Madarsku

4 examined regions. Therefore, specified development
programs are necessary to help their catch-up.

In order to see the present and future human resources
potential of the microregions, we considered it important to
analyze the migration tendencies. We have applied the method
of deviation to see the difference between the migration figures
of the microregions and those of the regions per 1 000
inhabitants. However, we need to highlight that there were
negative tendencies in all the regions over the examined period.
Unfortunately, this tendency started long ago. People have been
moving from the least developed areas to other places in the
country to find jobs and better lives for themselves for a long
time. Based on the figures of 2004, it can be stated that the
highest deviation was in Southern Transdanubia (regional
average: -1.9, the average of the least developed microregions
-5.19). In Southern Great Plain, the migration from the
microregions was also higher than the regional average. That
of the microregions in the two other regions was also higher, but
not significantly. The figure below shows that the situation
changed greatly by 2009, concerning the share of people leaving
the regions in question. According to the statistics, increasing
number of people migrate from these areas to other parts of the
country. The deviation between the regional average and the
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