UDK: 711.121:330.34(438)
DOI: 10.5379/urbani-izziv-2016-27-02-001

Prejeto: 20.11.2015
Sprejeto: 26.2.2016

Piotr LITYNSKI

Povezava med nenacrtnim Sirjenjem mest
in lokalnim gospodarstvom na Poljskem

V literaturi je nenaértno $irjenje mest zaradi stroskov,
ki jih povzroca, ocenjeno kot negativen pojav, vendar so
razli¢ne raziskave preucevale vpliv nenacrtnega Sirjenja
mest samo na podlagi enega merila (na primer javnih
izdatkov ali porabe goriva), namesto da bi uporabile ce-
lovitejsi pristop. V raziskavah vpliva nenacrtnega Sirjenja
mest na lokalno gospodarstvo s $irSega vidika je torej vr-
zel. Avtor v ¢lanku preucuje povezavo med nenaértnim
Sirjenjem mest in lokalnim gospodarstvom, pri ¢emer za
merjenje nenalrtnega Sirjenja mest uporablja prilagojeno
metodo, ki temelji na indeksaciji tovrstnega Sirjenja. Kot
mera lokalnega gospodarstva je uporabljen BDP. Ugo-

tovitve analize so pokazale, da je moc¢neje nenaértno
Sirjenje mest povezano z nizjim BDP v ob¢inah. Celo
ob¢ine s podobnim $tevilom his in razli¢no razporeditvijo
v prostoru se lahko razlikujejo z vidika ravni lokalnega
gospodarstva. Za vi§jo raven lokalnega gospodarstva bi
morala biti zato gostota zgrajenih hi$ ve¢ja. Sklepne ugo-
tovitve kazejo, da izgube v lokalnem gospodarstvu, ki so
posledica kaoti¢ne prostorske zgradbe, niso povezane z
oddaljenostjo od mesta.

Klju¢ne besede: nenaértno $irjenje mest, lokalno gospo-
darstvo, BDP, korelacija
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1 Uvod

Nenacrtno Sirjenje mest je splo§no priznan pojav v postsocialis-
tiénih evropskih mestih, ki ima sporne druzbene, gospodarske
in okoljske posledice (Nuissl in Rink, 2005; Pichler-Milano-
vi¢ idr., 2007; Sykora in Stanilov, 2014, ter Rosu in Bligeanu,
2015). Tak razvoj ve¢inoma sprozijo ljudje, ki se zaradi ve¢je
dostopnosti in nizjih stroskov nepremi¢nin ter okoljskih pre-
ferenc raje naseljujejo v predmestjih (Lisowski in Wilk, 2002;
Sendi, 2013; Grum in Kobal Grum, 2015, ter Rogatka in Ra-
mos Ribeiro, 2015). Obeéine v blizini mest ne morejo prepreiti
tega pojava in pogosto celo podpirajo priseljevanje iz mest, saj
ve¢ prebivalstva pomeni tudi ve¢ davénih prihodkov (Chmie-
lewski, 2002). Hkrati lokalne uprave pogosto izvajajo prostor-
sko politiko, ki ni prilagojena obseznemu priseljevanju. Slabo
lokalno prostorsko naértovanje na Poljskem je predvsem po-
sledica liberalizacije urejanja prostora v 90. letih 20. stoletja.
Tedanja zakonodaja je poudarjala za$¢ito pravic do zasebne
lastnine, zagotavljala ve¢ svobode gradbenim izvajalcem in
razveljavljala obstoje¢e prostorske naérte (Martyniuk-Peczek,
2005). Do leta 2003 lokalne uprave niso smele zavrniti izdaje
gradbenega dovoljenja za gradnjo samostojnih his, od tedaj
naprej pa morajo oblikovati nove prostorske naérte (Lisows-
ki idr., 2014). Pod pritiski lastnikov zemljiS¢ so lokalne uprave
nove naérte pogosto oblikovale precej nenatanéno, ve¢inoma
kot splosne naérte za nepozidana obmodja, ki so usmerjali
rast ob cestah in v¢asih na okoljsko ob¢utljivih obmogjih in
se izogibali posegom v obstojeco strukturo posestev. Tovrstno
pomanjkanje vizije pri nadzoru rasti mest je preprecilo upo-
rabo mehanizmov za nadzor rasti kot strategije za spopadanje
z nenalrtnim Sirjenjem mest (Lisowski idr., 2014; Tsenkova,
2014, ter Mandi¢ in Filipovi¢ Hrast, 2015). Danes se hie gra-
dijo na lokacijah, ki nimajo strnjene prostorske ureditve, taka
gradnja pa ima gospodarske posledice za posamezne ob¢ine in
tudi za gospodarstvo celotne drzave.

Nenaértno $irjenje mest je tezava, ki jo priznavajo vladni pros-
torski naértovalski dokumenti srednje- in vzhodnoevropskih
drzav (Couch idr., 2007), med njimi tudi poljski. Koncept
nacionalnega prostorskega razvoja do leta 2030 (pol. Koncepe-
Jja Przestrzennego Zagospodarowania Kraju 2030) enega od
svojih Sestih politiénih ciljev posveca prav tej problematiki.
Hkrati pa je zelo malo raziskav posledic nenacrtnega Sirjenja
mest za gospodarstvo, $e zlasti na Poljskem (Sleszyﬁski, 2014).
V prej omenjenem poljskem dokumentu dolo¢anje utinkov
tovrstnega Sirjenja temelji na tujih, ve¢inoma ameriskih razis-
kavah, ¢eprav se nenalrtno Sirjenje mest v ZDA razlikuje od
tistega v postsocialisti¢nih evropskih drzavah. Poleg tega na
Poljskem ter tudi v drugih srednje- in vzhodnoevropskih dr-
zavah primanjkuje raziskav vplivov nenatrtnega Sirjenja mest
na lokalno gospodarstvo.
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Ob zavedanju potrebe po empiri¢ni raziskavi nenaértnega Sir-
jenja mest avtor v ¢lanku ocenjuje povezavo med nena¢rtnim
Sirjenjem mest in lokalnim gospodarstvom. Njegova hipoteza
je, da visoko stopnjo tovrstnega Sirjenja spremlja nizka raven
lokalnega gospodarstva. V raziskavi se stopnja nenaértnega
Sirjenja mest nanasa na razdrobljene prostorske vzorce ali ka-
oti¢no prostorsko zgradbo. Na podlagi te definicije obseg ali
meje tovrstnega Sirjenja niso vklju(:ene v raziskavo. Avtor pre-
uluje nenadrtno Sirjenje mest in njegove gospodarske posledice
v izbranih ob¢inah, posledic za vso drzavo pa ne obravnava.
V korelacijski analizi so zajeta predmestja najve¢jih poljskih
mest: Krakov, Vroclav, LodZ in Poznanj. Razpolozljivi podat-
ki ne omogocajo dinamic¢ne ¢asovne analize, zato se raziskava
nanafa samo na leto 2011 (najnovejsi razpolozljivi podatki).

2 Teoreti¢no ozadje

Literatura ne ponuja enotne definicije nenadrtnega Sirjenja
mest. Pojav je obi¢ajno predstavljen na podlagi glavnih zna-
¢ilnosti, ki se lahko pripisejo dolo¢enemu urbanemu obmo¢-
ju (Nelson in Duncan, 1995; Burchell, 1998; Ewing idr., 2002;
Knapp, 2002; Wassmer, 2002; Bose, 2004; Neumann, 2005;
Lisowski in Grochowski, 2009, ter Daneshopur in Shakibama-
nesh, 2011). Tako je nenaértno $irjenje mest opisano kot raz-
prsitev mestnega prebivalstva v bolj predmestne ob¢ine. Med
njegovimi znadilnostmi avtorji omenjajo razprsitev stavb in
nizko gostoto. Povezano je tudi z redko pozidano in kaoti¢no
obliko stanovanj ter pomanjkanjem prostorske kontinuitete.
Pogosto je to pomanjkanje opisano kot »udinek preskoka«,
ki je znacilen za stanovanjske soseske na nekdanjih kmetijskih
zemljis¢ih, ki ustvarjajo videz krpanke.

Ta pojav zaradi makro- in mikroekonomskih stroskov, ki jih
povzroda, ze veliko let velja za negativnega. Ti stroski vklju-
¢ujejo povecane javne izdatke za gradnjo ter vzdrzevanje in-
frastrukture in javnih storitev, negativni poslovni u¢inek na
mestno sredi$¢e, ve&jo porabo energije in goriv ter negativni
vpliv na proratun gospodinjstev (Real Estate Research Cor-
poration, 1974; Jackson, 1985; Downs, 1994; Bank of Ame-
rica, 1995; Fulton idr., 2002; Gibson in Li, 2013, in Shrestha,
2013). Hkrati so nekatere novejse raziskave, opravljene zunaj
Evrope, pokazale, da je lahko obsezno nenacrtno Sirjenje mest z
gospodarskega vidika celo koristno. V veliko primerih je lahko
decentralizacija mesta koristna, saj se tako vzdrzujejo stabilni in
nizki prevozni stroski, zniZa se prenatrpanost in poveca se ucin-
kovitost gospodarstva. Decentralizacija je lahko koristna tudi z
vidika potencialne odstranitve delovnih mest iz prenatrpanega
in dragega poslovnega sredis¢a (Anas, 2012). Ugotovitve raz-
li¢nih avtorjev, objavljene v literaturi, so lahko nedosledne in
zavajajoce (Hall, 2001). Peter Hall (2001) opozarja, da $tevilne
raziskave ocenjujejo nenadrtno Sirjenje mest samo na podlagi
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Preglednica 1: Analiza korelacije med regionalnim BDP in dav¢nimi prihodki ob¢in (brez mest s statusom okrozja) na Poljskem

leto malopoljsko vojvodstvo spodnjeslezijsko vojvodstvo  losko vojvodstvo velikopoljsko vojvodstvo
BDP* DOH, KD* BDP* DOH, KD* BDP* DOH, KD* BDP* DOH, KD*
2000 56.338 402 58.552 422 45.520 322 69.726 493
2001 57.693 397 60.009 426 47.832 304 72.887 477
2002 60.782 375 63.293 410 50.446 303 74.094 479
2003 64.256 390 65.632 440 53411 319 78.520 493
2004 69.979 510 71.231 571 57.982 412 87.540 660
2005 74.578 586 77.143 663 61.586 466 93.783 758
2006 82.229 661 86.568 752 66.287 520 100.350 861
2007 90.847 826 97.669 951 73.782 647 111.286 1.073
2008 98.621 986 104.254 1.104 79.593 759 120.217 1.252
2009 104.366 915 112.215 1.039 83.358 698 130.960 1.199
2010 109.096 928 122.539 1.023 88.202 699 135.124 1.184
2011 119.539 1.049 134.040 1.127 94.866 784 146.386 1.327
2012 123.832 1.142 138.298 1.250 98.819 855 154.153 1.448
r=0,9820 r=0,9655 r=0,9764 r=20,9797
p = 0,0000 p = 0,0000 p = 0,0000 p = 0,0000

Koeficient korelacije za vse Stiri vojvodstva skupaj (r = 0,9768, p = 0,000)

Opomba: *v milijonih PLN

Vir: Lastni izracuni na podlagi lokalne podatkovne zbirke poljskega centralnega statisticnega urada (Central Statistical Office of Poland, 2015)

enega merila, namesto da bi uporabile celovitejsi pristop. V
raziskavah vpliva nenaértnega Sirjenja mest na gospodarstvo
je s SirSega vidika torej vrzel — namesto skozi prizmo posa-
meznih kazalnikov bi ga bilo treba preucevati z vidika SirSega
sistema. Pomanjkljivosti pri ocenjevanju Vpliva nenacrtnega
Sirjenja mest na lokalno gospodarstvo so posledica kompleks-
nosti tovrstnega Sirjenja in slabega dostopa do podatkov o BDP
na lokalni ravni. Zato se avtor v nadaljevanju osredoto¢a na
merjenje teh dveh dejavnikov: nenacrtnega $irjenja mest in
lokalnega gospodarstva.

Meritve nenaértnega Sirjenja mest obicajno temeljijo na kazal-
nikih gostote stanovanj in stalnega prebivalid¢a (Sierra Club,
1998; Pendal, 1999; Fulton idr., 2001; Galster idr., 2001; Gle-
aser in Khan, 2001; Ewing idr., 2002, ter Knaap idr., 2005), v
literaturi pa so navedeni $e drugi kazalniki, ki lahko skupaj z
gostoto $e bolje prikazejo dani pojav. To kaze na to, da bi bilo
treba ta pojav meriti na podlagi veckriterijske analize, pri kateri
bi uporabili merila, ki prikazujejo razli¢ne znacilnosti nenacrt-
nega Sirjenja mest. Tak pristop sta uporabila Paul M. Torrens
in Marina Alberti (2000), ki sta predlagala pristop, ki temel-
ji na gostoti, razprienosti, estetiki, ekologiji in dostopnosti.
Uporabo multikriterijske analize sta predlagala tudi Amnon
Frankel in Maya Ashkenazi (2008), ki sta tovrstno Sirjenje
merila z vidika pokrajine, pri ¢emer sta uporabila podatke iz
popisa rabe tal. Frankel in Ashkenazi (2008) navajata, da lah-
ko nenaértno $irjenje mest merimo na podlagi stopenj rasti,
gostote, prostorske geometrije, dostopnosti in estetskih meril.

Ccprav sta oba opisana pristopa zanimiva in privlaéna, sta iz-
jemno zahtevna z vidika potrebnih metodoloskih spretnosti
in razpolozljivosti podatkov. Zanimiv pristop so predstavili
tudi George Galster idr. (2001) v zvezi z moznostjo merjenja
nenacrtnega $irjenja mest na podlagi osmih razseznosti, po-
vezanih z rabo tal: gostote, sklenjenosti, koncentracije, strnje-
nosti, sredi$¢nosti, nuklearnosti, mesane rabe in blizine. S to
metodo lahko ocenimo stopnjo nenaértnega Sirjenja mest na
izbranem obmo¢ju, vendar pa z njo pojava ne moremo zame-
jiti. Galster idr. (2001) so predlagali teoreti¢ni okvir merjenja
nenacrtnega Sirjenja mest na podlagi statisti¢nih kazalnikov,
ki so ga uporabili za oceno stopnje nenacrtnega Sirjenja mest
v trinajstih metropolitanskih obmo¢jih v ZDA. S to metodo
so prikazali splosno stopnjo nenacrtnega Sirjenja mest in tudi
razlike med preucevanimi mesti.

Gospodarstveniki obi¢ajno gospodarstvo ocenjujejo na podla-
gi BDP. Na Poljskem ni na voljo podatkov o skupnem BDP na
ob¢inski ravni. NajniZja stopnja agregacije podatkov o BDP je
na voljo za vojvodstva, ¢eprav se BDP meri tudi na nizjih rav-
nch (za podvojvodstva in nekaj okrozij). Podatki o BDP za voj-
vodstva temeljijo na primarnih podatkih, medtem ko je BDP
za podvojvodstva razdeljen na regionalne podatke. Pomanj-
kanje podatkov o0 BDP na ob¢inski ravni zahteva nadomestno
merilo. V eni od poljskih $tudij so Jacek Zaucha idr. (2015)
kot merilo uporabili dav¢ne prihodke posameznih ob¢in. Ugo-
tovili so, da so davki povezani s proizvodnjo na dolo¢enem
ozemlju, zato bi bilo s tega vidika najprimernej$e merilo davek
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Slika 1: Obmocje raziskave: (a) Poljska z izbranimi mesti; (b) Poznanj z okoliskimi ob¢inami; (c) Lodz z okoliskimi ob¢inami; (d) Vroclav z oko-
liskimi obcinami; (e) Krakov z okoliskimi obcinami (ilustracija: Piotr Lityriski)

od dohodka pravnih oseb. Kompleksnost poljskega davénega
sistema pa onemogoca uporabo tovrstnega pristopa, in sicer
zaradi teh razlogov: (a) davki se placujejo po sedezu podjetja
in ne po kraju proizvoda ali opravljene storitve, (b) oprostitve
davka (na primer za posebne gospodarske cone) in (c) moz-
nost prenosa dav¢nih izgub na naslednje davéno leto. V na-
sprotju s tem je primernej$e merilo dohodnina, ¢eprav ima
dolo¢ene pomanjkljivosti (na primer placa se na podlagi kraja

Urbani izziv, letnik 27, st. 2, 2016

registracije in ne kraja proizvoda ali opravljene storitve). Poleg
tega Zaucha idr. (2015) predlagajo, naj se k davénim prihod-
kom ob dohodnini pristeje e kmetijski davek, glede na to, da
kmetijska gospodarstva ne platujejo dohodnine, ampak samo

kmetijski davek.

Uporaba prihodkov od dohodnine (DOH) in kmetijskega

davka (KD) namesto BDP je upravi¢ena tudi s statisti¢nega
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Slika 2: Obmocje Vroclava kot primer kaoti¢ne prostorske zgradbe, povezane s temi razseznostmi nenacrtnega Sirjenja mest: nizka stopnja

fa

sredis¢nosti = stanovanjske hise so dale¢ (20 km) od mesta; (a) nizka stopnja sklenjenosti; (b) nizka stopnja koncentracije = stanovanjske hise,

zgrajene na kmetijskih obmogjih (vir: Google Earth, 2011)

vidika. Koeficient korelacije med BDP na regionalni ravni in
opisanimi davénimi prihodki ob¢in razkriva popolno pove-
zavo. Rezultati analize korelacije med regionalnim BDP in
davénimi prihodki so prikazani v preglednici 1, ki vkljucuje
podatke za vojvodstva, v katera spadajo mesta, analizirana v
tem &lanku.

3 Metodologija

Avtor uporablja v ¢lanku prilagojen pristop  Galster-
jaidr. (2001) za oceno nenacrtnega Sirjenja mest, ki omogoca
upostevanje razpolozljivih brezpla¢nih podatkov iz lokalne po-
datkovne zbirke poljskega centralnega statisti¢nega urada in
spletne aplikacije Google Earth. Ocena nenaértnega Sirjenja
mest se nana$a na te stanovanjske kazalnike: na gostoto, sk-
lenjenost, koncentracijo, strnjenost in sredis¢nost. Raziskava je
bila opravljena za ob¢ine, ki mejijo na mesta Krakov, Vroclav,
Lodz in Poznanj. Gre za najve¢ja poljska mesta za prestolnico
Var$avo. Prostorski obseg analize je predstavljen na sliki 1.

Z opisano metodo avtor ocenjuje nenacrtno Sirjenje mest na
podlagi teh kazalnikov: 1. gostota, 2. sklenjenost, 3. koncen-
tracija, 4. strnjenost in 5. sredi$¢nost. Visja razmerja pomenijo
nizjo stopnjo nenacrtnega Sirjenja mest:

1. Gostota se nanasa na $tevilo stanovanjskih enot (enodru-
zinske hiSe, stanovanja v ve¢stanovanjskih stavbah itd.) na
hekear zazidljivega zemljidéa. Zazidljivo zemljis¢e (ZZ) je
obmodje, na katerem ni naravnih ovir za stanovanjsko grad-
njo. V tej raziskavi se ZZ nanasa na razliko med skupno
povrsino obdine ter povrsino, ki jo pokrivajo vode, gozd,
rekreacijska obmodja, ceste in obmodja, namenjena eko-

loski rabi.

2. Sklenjenost se nanaa na stopnjo neprekinjene pozidave

ZZ. Raziskava se osredoto¢a na najmanjfo prostorsko
enoto: vas. Za vsako vas je dolocena povpreéna gostota
stanovanj na njenem ZZ. Dolo¢ena vas velja za pozidano,
¢e ima ve¢ kot pet stanovanjskih enot na hektar. Delez vsech
vasi s tako gostoto pozidave ponazarja merilo sklenjenosti.

3. Koncentracija se nanasa na StOPI‘le nesorazmerne razp-

orejenosti stanovanjskih enot na razmeroma majhnem
obmodju (se pravi, niso razpotegnjene prek celotnega ob-
modja). Analiza je narejena na ravni obéin. Koncentracija
je izra¢unana na podlagi indeksa delta, ki ponazarja delez
stanovanjskih enot, potreben za spremembo ob¢inske mer-
ske enote, ki bi omogocala enakomerno porazdelitev po
vsem preucevanem obmo(:ju (Masscy in Denton, 1988, ter
Galster idr., 2001).
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Preglednica 2: Podatki, upostevani pri korelacijski analizi: dohodnina, neobdelani kazalniki/razseznosti nenacrtnega Sirjenja mest, z-vrednost
nenadrtnega irjenja mest in sestavljeni indeks nena¢rtnega 3irjenja mest (SIS), 2011.

obmocje obcina prilagojeni  razseznosti nenacrtnega Sirjenja mest z-vrednost razseznosti nenadrtnega irjenja SIS
BDP mest
gost.  sklen. konc. strn.  sred. gost. sklen. konc. strn. sred.

Igolomja 2.672.002 0,33 0,00 0,13 037 251 -117 -028 -0,71 012 -098 -3,02
Kocmirzov 7.995.981 0,50 0,00 0,22 057 408 -084 -028 0,39 1,15 033 0,75
Liski 8.449.830 0,69 0,00 0,15 036 465 -046 -028 -042 0,10 080 -0,26
Mihalovice 6.319.467 0,54 0,00 0,18 043 436 -077 -028 -0,13 0,43 056 -0,18
Mogilani 11.367.548 0,99 0,00 0,36 056 3,82 012 -0,28 2,16 1,07 0,11 3,19
Skavina 22.826.969 1,54 0,00 0,19 004 3,12 1,20 -0,28 000 -151 -047 -1,06
Krakov  Svjontniki Gorne 6.877.184 1,50 0,00 0,06 009 1,61 1,13 -028 -160 -124 -172 -372
Vjelka Vje$ 9.220.544 0,60 0,00 0,10 029 415 -064 -028 -105 027 039 -1.85
Zabjerzov 19.501.453 0,91 0,00 0,27 064 478 -004 -028 1,06 1,50 0,91 3,16
Zjelonki 19.740.027 1,23 0,00 0,25 052 6,02 060 -0,28 0,86 0,87 1,94 4,00
Konjusa 3.389.684 0,33 0,00 0,11 034 292 -118 -028 -092 -003 -063 -3,04
Njepolomnice 14.492.882 0,94 0,00 0,20 014 2,15 002 -028 019 -101 -127 -236
Vjelicka 34.060.543 1,97 0,03 0,20 011 3,69 2,06 333 018 -1,18 0,00 4,39
Mjenkinja 8.676.812 0,29 0,00 0,24 055 507 -09% -033 -082 -035 018 -228
Oborniki Slonskje 11.927.783 0,61 0,00 0,50 0,06 2,20 122 -033 058 -0,70 -200 -1,23
Visnja Mala 6.357.466 033 0,00 0,22 069 58 -066 -033 -091 -0,25 076 -1,40
Cernica 8.821.713 0,61 0,00 0,23 059 4,26 119 -033 -085 -033 -044 -0,76
Vroclav  Dlugolenka 18.765.808 0,40 0,02 0,74 465 439 -021 2,67 1,90 250 -034 6,52
Konti Vroclavskje 15.312.563 0,40 0,00 0,27 008 474 -024 -033 -065 -068 -007 -1,97
Kobjerzice 21.040.032 0,38 0,00 0,45 1,77 684 -037 -033 0,32 0,49 1,52 1,64
Sjehnice 13.594.862 0,63 0,00 0,57 039 433 1,33  -033 099 -047 -0,38 1,14
Zoravina 6.054.948 0,23 0,00 0,29 075 58 -133 -033 -055 -021 078 -1,66
Andrespol 8.297.586 2,92 0,22 0,26 085 221 0,21 013 -0,11 1,08 -192 -061
Brojce 2.856.592 0,27 0,00 0,23 049 375 -061 -047 -061 -030 -020 -2,18
Novosolna 6.827.454 0,35 0,00 0,23 069 412 -058 -047 -0,58 0,48 021 -095
Rzgov 7.477.305 0,51 0,00 0,32 048 415 -054 -047 089 -0,32 025 -0,19
Konstantinov Lodzki 10.336.980 2,83 0,00 0,24 059 454 018 -047 -035 0,09 0,68 0,14
Pabjanice 38.402.783 10,76 1,00 0,24 059 3,09 2,63 2,22 -035 0,09 -093 3,66
Lodz Ksaverov 4.258.934 1,83 0,00 0,21 075 315 -013 -047 -087 070 -087 -163
Pabjanice 4.521.550 0,31 0,00 0,30 074 436 -060 -047 0,64 0,65 0,48 0,71
Zgjerz 33.075.301 7,31 1,00 0,24 059 5,03 1,56 222 -035 0,09 1,23 4,75
Aleksandrov Lodzki 16.507.727 1,26 0,04 0,41 009 326 -030 -037 23 -1,77 =075 -083
Strikov 5.815.305 0,31 0,00 0,20 005 407 -060 -047 -09 -193 0,16  -3,80
Zgjerz 6.921.363 0,33 0,00 0,34 098 565 -059 -047 1,26 1,57 1,92 3,69
Brzezini 2.188.116 0,17 0,00 0,21 045 370 -064 -047 -09 -044 -026 -2,76
Lubon;j 21.592.379 8,69 1,00 043 1,61 3,63 2,85 313 -048 -029 -0,89 4,33
Pus¢ikovo 12.906.121 4,22 0,00 0,74 341 1,70 1,01 -0,41 2,10 1,83 =221 2,32
Cervonak 20.303.830 1,73 0,08 0,56 294 637 -002 -0,11 0,85 1,55 0,98 3,25
Dopjevo 19.082.988 0,60 0,00 043 1,34 512 -048 -041 019 -0 013 -0,67
Kles¢evo 5.315.885 0,25 0,00 0,39 112 49 -063 -041 002 -033 002 -132
~ Komorniki 17.600.794 1,07 0,00 0,38 089 481 -029 -041 -002 -057 -008 -137
Poznan; Kornik 17.989.392 0,49 0,04 043 205 506 -053 -026 0,19 0,64 0,09 0,12
Mosina 18.502.121 0,75 0,00 0,52 1,33 484 -042 -041 065 -012 -006 -036
Rokjetnica 9.471.848 0,47 0,00 0,33 084 38 -054 -041 -031 -063 -0,72 -2,59
Suhi Las 19.829.090 0,65 0,14 0,56 294 6,29 -047 0,10 0,85 1,55 0,93 297
Svarzendz 41.180.380 1,68 0,05 0,65 189 743 -004 -024 1,28 0,46 1,71 3,18

Tarnovo Podgorne 30.027.843 0,71 0,06 0,41 195 505 -044 -0,18 012 053 0,09 01

Vir: lastni izraCuni na podlagi lokalne podatkovne zbirke poljskega centralnega statisticnega urada (Central Statistical Office of Poland, 2015)
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Slika 3: Nenacrtno Sirjenje Poznanja: (a) prostorska zgradba; b) uli¢ni pogled (vir: Google Earth, 2011)

Slika 4: Nenacrtno Sirjenje Krakova (vir: Google Earth, 2011)

4. Strnjenost se nanasa na to, kako tesno skupaj so pozidane
hiSe, pri ¢emer vedja strnjenost pomeni manj$o povrsino
ZZ posamezne obéine. Meritve temeljijo na standardnih
odklonih v gostoti posameznih vasi, standardiziranih s
povpreéno gostoto obéine.

5. Sredi$¢nost se nana$a na lokacijo stavb glede na mestno
srediS¢e. Meritev temelji na izratunu obratne vrednosti
povprene vsote razdalje med mestnim in vaskim sredi-
$¢em, ponderirane s Stevilom stanovanjskih enot v vasi, pri
¢emer je kon¢no povpredje standardizirano s kvadratnim

korenom ZZ.

Stopnjo nenaértnega Sirjenja mest v vsaki ob¢inilahko izratuna-
mo tako, da sestejemo opisane razseznosti. Za vsako razseznost
nenaértnega Sirjenja mest je bila izratunana z-vrednost (ko-

eficient razlike vrednosti kazalnika in aritmeti¢ne sredine v
razmerju s standardnim odklonom). Nizja ko je z-vrednost,
visja je stopnja nenalrtnega Sirjenja mest. Pet z-vrednosti za
vsako preucevano mesto je bilo zdruzenih v sestavljeni indeks
nenaértnega Sirjenja mest (SIS). Z-vrednosti so bile uporabl-
jene za izratun SIS, ne pa tudi za korelacijsko analizo. Razis-
kava se osredoto¢a na oceno korelacij med davénimi prihodki
od dohodnine in kmetijskega davka, ki ponazarjajo lokalni
BDP, in SIS. Obravnavane so tudi korelacije med razli¢nimi
razseznostmi nenaértnega Sirjenja mest (neobdelani podatki
in ne z-vrednost) in lokalnim BDP. Izra¢unan je Pearsonov
koeficient korelacije in raven njegove statistiéne pomembnos-
ti. Na podlagi opisanega je treba opozoriti, da se korelacijska
analiza nanasa na lokalni BDP in stopnjo nenacrtnega Sirjenja
mest. Korelacija med nenaértnim $irjenjem mest in kaoti¢no
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Preglednica 3: Rezultati korelacijske analize: prilagojeni BDP v primerjavi s SIS in prilagojeni BDP v primerjavi z razseznostmi nenaértnega

Sirjenja mest

Stiri obmocja skupaj (n = 47)  Krakov (n = 13) Vroclav (n = 9) Lodz (n = 13) Poznanj (n = 12)
S 0,64 0,68 0,69 0,72 0,50

(p = 0,00) (p =0,01) (p=0,02) (p = 0,00) (p = 0,04)

0,53 0,82 0,18 0,94 0,10
gostota (p = 0,00) (p = 0,00) (p =033) (p = 0,00) (p = 0,38)
sklenjenost 0,50 0,71 0,45 0,94 0,13

(p = 0,00) (p = 0,00) (p=011) (p = 0,00) (p=0,34)
koncentracija 0,38 0,41 0,68 0,08 0,34

(p = 0,00) (p =0,08) (p=0,02) (p = 0,40) (p=0,14)
strnjenost 0,29 -0,27 0,55 -0,06 0,17

(p =0,03) (p=0,19) (p = 0,06) (p = 0,42) (p=0,29)
sredicénost 0,31 0,26 0,06 -0,01 0,58

(p=0,02) (p=0,19) (p = 0,44) (p = 0,49) (p=0,02)

o

Slika 5: Prostorska zgradba nenacrtnega Sirjenja LodZa (vir: Google Earth, 2011)

prostorsko zgradbo je izrazena s petimi kazalniki, vklju¢enimi
v SIS. Korelacija med lokalnim BDP in obsegom nenalrtnega
Sirjenja mest ni analizirana.

4 Rezultatiin razprava

V preglednici 2 so predstavljeni podatki, na katerih temelji
korelacijska analiza. V stolpcu » prilagojeni BDP« so pred-
stavljeni podatki o lokalnem gospodarstvu oziroma zdruzeni
podatki o prihodkih v ob¢inskih prora¢unih (od dohodnine
in kmetijskega davka). V stolpcih s skupnim naslovom »raz-
seznosti nenacrtnega Sirjenja mest« so prikazani neobdela-
ni rezultati kazalnikov gostota, sklenjenost, koncentracija,
strnjenost in sredi$¢nost. V stolpcu »z-vrednost razseznosti
nenacrtnega $irjenja mest« so ti kazalniki obdelani tako, da
omogocajo izracun sestavljenega indeksa nenaértnega Sirjenja
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mest. V stolpcu » SIS« (sestavljeni indeks nenatrtnega Sirjenja
mest) je prikazana vsota stopenj tovrstnega Sirjenja: visji ko
je indeks, nizja je stopnja Sirjenja. Sestevanje stopen;j v SIS je
upraviceno, saj je nenacrtno $irjenje mest pojav s Stevilnimi
vidiki, ki se nanasajo na prostorsko zgradbo, ki v sebi zdru-
Zuje zgoraj opisane razseznosti, in ¢e bi katero koli izkljuéili
iz analize, bi zmanjali bistvo pojava. Korelacijska analiza se
je osredotocala na (a) prilagojeni lokalni BDP v primerjavi s
SIS in (b) prilagojeni lokalni BDP v primerjavi z razseznostmi
nenadrtnega Sirjenja mest (neobdelane vrednosti). Rezultati
korelacijske analize so predstavljeni v preglednici 3.

Pri interpretaciji rezultatov je treba upostevati, da visji SIS
pomeni nizjo stopnjo nenacrtnega $irjenja mest. Na podlagi
zgornjih domnev in rezultatov korelacijske analize je iz preg-
lednice 3 razvidno, da je med stopnjo nenaértnega $irjenja
mest in ravnjo lokalnega gospodarstva pomembna povezava,
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saj njun koeficient korelacije znasa 0,64. Vrednost koeficienta
se mo¢no razlikuje od vrednosti 0 pri p < 0,00. Zato lahko z
razmeroma visoko VErjetnostjo sklcpamo, da je nizja stopnja
Sirjenja mest povezana z visjo ravnjo lokalnega gospodarstva.
To pomeni, da se lahko ob¢ine s podobnim $tevilom hi$ in
njihovo razli¢no razporeditvijo v prostoru razlikujejo glede na
raven lokalnega gospodarstva. Gosteje ko so zgrajene hie v
doloceni ob¢ini, vi§ja je raven lokalnega gospodarstva ne glede
na oddaljenost od mesta.

Korelacije med prilagojenim BDP in razseznostmi nenalrt-
nega Sirjenja mest so: gostota = 0,53, sklenjenost = 0,50,
koncentracija = 0,38, strnjenost = 0,29 in sredi¢nost = 0,31.
Statistina pomembnost koeficientov korelacije je zadovoljiva.
Rezultati zato ponujajo zanimive ugotovitve. Noben koeficient
korelacije ni visji od tistega med BDP in SIS, za kar obstaja
dober razlog. Nenatrtno $irjenje mest je namre¢ kompleksen
pojav, ki ni samo posledica nizke gostote, koncentracije, decen-
tralizacije itd., saj posamezni kazalniki kazejo nizjo korelacijo
med posameznimi razseznostmi Sirjenja in BDP. Do nenatrt-
nega Sirjenja mest lahko pride tudi, ¢e gradnja ni strnjena. Zato
ga je treba obravnavati kot skupek ve¢ znadilnosti.

Korelacija med BDP in kazalniki Sirjenja kaze, da e se pojavi,
kot so visoka gostota poselitve, sklenjenost pozidave (brez pre-
skokov), koncentracija in strnjenost stavb in blizina mestnega
sredisca, pojavljajo posamic¢no, je njihova jakost zmerna ali niz-
ka in v korelaciji z BDP. Sele ko se ti kazalniki ali razseznosti
pojavijo skupaj, pride do obratnega pojava (na primer, strnje-
nosti) in viSje ravni lokalnega gospodarstva. Te ugotovitve so
pomembne za prostorsko politiko, ki spodbuja resitve, usmer-
jene proti nenaértnemu Sirjenju mest, ki se ne osredotocajo
samo na en kazalnik (na primer gostoto). Nenatrtno Sirjenje
mest je kompleksen pojav, zato bi moralo tovrstno spremljanje
temeljiti na ve¢ razseznostih.

Analiza korelacij med ravnmi lokalnega gospodarstva in ne-
nadrtnim $irjenjem mest je bila razdeljena na Stiri obmodja:
Krakov, Vroclav, Lodz in Poznanj. Statisti¢cno pomembna vred-
nost koeficienta korelacije p omogoca natanéno interpretacijo
SIS. Visoke vrednosti p so najverjetneje posledica majhnega
vzorca 7. Tako je v ob¢inah, ki mejijo na Lodz, mo¢na korela-
cija med povecanjem nenacrtnega Sirjenja mest in nizjo ravnjo
lokalnega gospodarstva, saj koeficient korelacije znasa 0,72 (p
< 0,01). V ob¢inah, ki mejijo na Krakov ali Vroclav, lahko
opazimo podobno razmerje, saj koeficienta korelacije znasata
0,68 (p = 0,01) oziroma 0,69 (p = 0,02). Rahlo niZja korelacija
je znadilna za ob¢ine v okolici Poznanja. Koeficient korelacije
za to obmodje je 0,50, na podlagi éesar lahko sklepamo, da gre
za povezavo med visoko stopnjo nenacrtnega $irjenja mest in
nizko ravnjo gospodarstva v ob¢inah.

11

5 Sklep

V literaturi je nenaértno Sirjenje mest zaradi stroskov, ki jih
povzroca, ocenjeno negativno. Ti stroski vkljuéujejo poveca-
ne javne izdatke za gradnjo ter vzdrzevanje infrastrukeure in
javnih storitev, negativni poslovni uéinek na mestno sredisce,
vedjo porabo energije in goriv in negativen Vpliv na proracun
gospodinjstev. V veliko raziskavah pa se preucuje vpliv nena-
¢rtnega Sirjenja mest samo na podlagi enega merila ali pojava,
namesto da bi se uporabil celovitejsi pristop. V raziskavah vp-
liva nenaértnega Sirjenja mest na gospodarstvo s $irSega vidika
je torej vrzel: namesto skozi prizmo posameznih kazalnikov bi
ga bilo treba preucevati z vidika SirSega sistema.

Ugotovitve, predstavljene v ¢lanku, kazejo, da je vi$ja stopnja
nenacrtnega $irjenja mest povezana z nizjim BDP v ob¢inah,
kar potrjuje raziskovalno hipotezo. Na podlagi tega modela
lahko potrdimo povezavo med nenacrtnim $irjenjem mest in
lokalnim gospodarstvom. Nenacrtno $irjenje mest pa obstaja
ze dolgo in v zvezi s tem se pojavita dve vpraSanji: zakaj ta
problem ni bil reen Ze prej in v ¢em se zdaj$nje reSevanje
tega problema razlikuje od tistega v preteklosti. Na Poljskem je
zdaj$nja preobrazba prostorske zgradbe predmestij veliko bolj
o¢itna kot v preteklosti, in sicer predvsem zaradi pojava novega
dejavnika: v zadnjih dveh desetletjih si je vse ve¢ zasebnih grad-
benih izvajalcev mo¢no prizadevalo za razvoj bolj razpriene
metropolitanske oblike, in zakonodaja je te procese podpirala.
Kot navajajo Andrzej Lisowski idr. (2014), se pocasi oblikuje
nova prostorska ureditev, pri ¢emer prihaja do konfliktov med
skupinama drZavljanov z nasprotnimi vrednotami. Na eni stra-
ni so tisti, ki si mo¢no Zelijo izboljsati kakovost Zivljenja (na
podlagi gospodarske koristi ali prednosti, ki jih ponuja pre-
bivanje na lokacijah, kjer je kakovost okolja bolja), na drugi
pa tisti, ki zagovarjajo nacela odgovornosti in trajnostnega
razvoja. Poleg tega primanjkuje raziskav vpliva nenacrtnega
Sirjenja mest na poljskih metropolitanskih obmo¢jih. Zaradi
tega lokalne poljske uprave nerade preprecujejo tovrstno Sirjen-
je mesta. Vidijo samo njegove pozitivne vplive, kot so davéni
prihodki od novih gospodinjstev. Sire posledice tega razvoja,
kot so vse vedji izdatki za novo infrastrukturo, ne bremenijo
samo drzavnega gospodarstva, kar priznava tudi poljska vlada,
ampak tudi lokalno gospodarstvo, tega pa lokalne oblasti ne
vidijo, zato bi bilo treba s tem dejstvom seznaniti tudi $ir$o
javnost.

Ugotovitve te raziskave so pomembne za lokalne oblasti, saj
bi za doseganje vi$je ravni lokalnega gospodarstva morale biti
hiSe grajene bolj strnjeno. Strnjenost je pomembna, saj se celo
ob¢ine s podobnim $tevilom hi, ki so razli¢no razporejene v
prostoru, lahko med seboj razlikujejo glede na raven lokalnega
gospodarstva. Pomembna je torej zgradba in ne oddaljenost. V
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tem smislu raziskava prispeva k boljSemu razumevanju stroskov
nenacrtnega Sirjenja mest. To je lahko pomembno za lokalne
uprave in ob¢ine v blizini ve¢jih mest, ki podpirajo priseljevan-
je iz mest, ker verjamejo, da se bodo zaradi rasti prebivalstva
povecali davéni prihodki. Vendar je ta korist samo navidezna.
Stroski nenalrtnega Sirjenja so vedji od morebitnih koristi.
Hkrati ob¢ine niso vedno zmoine prepreciti tega pojava. V
tem primeru je pomembno, da se izvaja ustrezna prostorska
politika, ki pravilno prepozna tovrstno Sirjenje in ponudi tudi
ustrezne resitve za njegovo omejitev.

Metoda prepoznavanja nenaértnega Sirjenja mest, uporablje-
na v tem ¢lanku, temelji na pristopu, ki so ga razvili Gals-
ter idr. (2001). Metoda je koristna, ker z njo ne merimo samo
stopnje tega pojava, ampak tudi Stevilne lastnosti, kot so gos-
tota, sklenjenost, koncentracija, strnjenost in sredis¢nost. Ob
najpomembnejsi ugotovitvi (to je da viSjo stopnjo nenacrtnega
Sirjenja mest spremljajo niZje ravni lokalnega gospodarstva) se
je treba zavedati, da je nenacrtno $irjenje mest vecrazseznostni
pojav in da njegovih gospodarskih posledic ne moremo oceniti
samo na podlagi ene lastnosti. Ta na videz o¢itna ugotovitev
bi se morala izrazati v prostorski politiki, saj bi tako lahko
ta pojav prepreéili. Gre za to, da nenacrtnega Sirjenja mest v
dokumentih ne moremo opredeliti samo na podlagi gradnje
nizke gostote in da so dejavnosti za preprecevanje tega poja-
va usmerjene le v povecevanje gostote stanovanj. Nenalrtno
Sirjenje mest je pojav, ki vkljuuje tudi druge pojavne oblike,
ki jih je treba prepoznati, meriti in nadzorovati. Raziskava
je pokazala vi$jo korelacijo z nenaértnim $irjenjem mest kot
kompleksnega pojava, ki vkljucuje ve¢ znadilnosti ali kazalni-
kov, kot pa z njegovimi posameznimi razseznostmi (na primer
gostota stanovanj). Ce nenaértno Sirjenje mest preucujemo
samo na podlagi enega kazalnika (na primer decentralizacije
stavb; korelacija z BDP = 0,31), lahko sklepamo, da zaradi
nizke korelacije pojav sploh nima pomembne povezave z gos-
podarstvom. Predstavljena raziskava je seveda pokazala, da to
ne drzi, saj obstaja med nenacrtnim Sirjenjem mest in stanjem
lokalnega gospodarstva statisticno pomembna povezava. Gre
za velrazseznostni pojav, ki ga je treba preucevati skozi prizmo
njegovih Stevilnih pojavnih oblik. Tovrstni vecrazseznostni
pristop k preu¢evanju nenacrtnega Sirjenja mest je uporabljen
v tem ¢lanku in potrjuje, da je med visoko stopnjo nenalrtnega
Sirjenja mest in nizkim BDP statistiéno pomembna poveza-
va. Z vidika prostorske politike in lokalnega gospodarstva je
torej metoda, ki so jo razvili Glaser idr. (2001), uporabna za
prepoznavanje nenalrtnega $irjenja mest in oblikovanje pros-
torskih naértov.
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Piotr LITYNSKI

The correlation between urban sprawl
and the local economy in Poland

The literature has assessed urban sprawl as a negative
phenomenon because of the costs it generates. However,
various studies have examined the impact of urban sprawl
based on only one parameter, such as public expenditures
or fuel consumption, instead of taking a more compre-
hensive approach. Thus, there is a gap in research on
the impact of urban sprawl on the local economy from
a broader perspective. This article examines the correla-
tion between urban sprawl and the local economy. Urban
sprawl is quantified using a modified method based on
sprawl indexation. GDP is used as a measure of the local
economy. The analysis discussed in the article shows that
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greater urban sprawl is accompanied by lower GDP in
municipalities. Even municipalities with a similar number
of houses and varying distribution in space may differ in
terms of the level of the local economy. Therefore, houses
should be built more densely to achieve a higher level of
the local economy. The conclusions show that losses for
the local economy resulting from a chaotic spatial struc-
ture are unrelated to the distance from the city.

Keywords: urban sprawl, local economy, GDP, correla-
tion



The correlation between urban sprawl and the local economy in Poland

1 Introduction

Urban sprawl is a recognised phenomenon in post-commu-
nist European cities and has controversial social, economic
and environmental consequences (Nuissl & Rink, 2005;
Pichler-Milanovi¢ et al, 2007; Sykora & Stanilov, 2014;
Rosu & Bligeanu, 2015). This type of development is mainly
caused by people that prefer to settle in suburban areas due
to the availability and lower cost of real estate and due to
environmental preferences (Lisowski & Wilk, 2002; Sendi,
2013; Grum & Kobal Grum, 2015; Rogatka & Ramos Ribeiro,
2015). Municipalities located near cities are unable to pre-
vent this phenomenon; moreover, they often favour migration
from a city because population growth will increase tax rev-
enues (Chmiclewski, 2002). At the same time, local govern-
ments often implement spatial policies that are not adapted to
large-scale migration. The weakness of local spatial planning in
Poland is primarily due to the liberalisation of spatial manage-
ment in the 1990s. This legislation emphasised the protection
of private property rights, giving greater freedom to building
contractors and invalidating existing spatial plans (Martyniuk-
Peczek, 2005). Until 2003, local governments could not deny
building permits on any grounds for the construction of
detached homes. Since 2003, local governments have been
obliged to develop new spatial plans (Lisowski et al., 2014).
Under pressure from landowners, local governments often
drew up new local development plans in a rather imprecise
manner, mostly as general plans for undeveloped areas, direct-
ing growth alongside roads and sometimes in environmentally
sensitive areas while avoiding changes to the existing prop-
erty structure. This lack of vision designed to regulate urban
growth has prevented growth control mechanisms as a strategy
for combating sprawl (Lisowski et al., 2014; Tsenkova, 2014;
Mandi¢ & Filipovi¢ Hrast, 2015). Today houses are built in
locations without a compact spatial layout, and this develop-
ment has economic consequences not only for individual mu-
nicipalities, but also for the national economy.

The problem of urban sprawl is recognised in government spa-
tial planning documents in central and eastern Europe (Couch
et al, 2007); one example is the current Polish government
documents - for example, the 2030 National Spatial Develop-
ment Concept (Pol. Koncepcja Przestrzennego Zagospodarow-
ania Kraju 2030), which dedicates one of its six policy objec-
tives to this issue. At the same time, research on the implica-
tions of sprawl for the economy is sparse, especially in Po-
land (Sleszyr&ski, 2014). Moreover, in the Polish document the
diagnosis of sprawl’s effects are based on foreign studies, mostly
American. However, there are differences between American
and post-communist European urban sprawl. In addition, not
only in Poland but also in other central and eastern Europe
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countries there is a lack of studies on how urban sprawl affects
the local economy.

Bearing in mind the need for empirical research on urban
sprawl, this article assesses the correlation between urban
sprawl and the local economy. The hypothesis is that a high
degree of urban sprawl is accompanied by a low level of the
local economy. In this study, the degree of sprawl refers to frag-
mented spatial patterns or a chaotic spatial structure. This defi-
nition excludes the extent or delimitation of sprawl from the
research. The article examines urban sprawl and its economic
consequences for selected municipalities - its consequences
for the country as a whole are not taken into consideration.
Correlation analysis is performed for the suburban areas of the
largest Polish cities: Krakéw, Wroctaw, E6dz and Poznan. The
available data do not allow for dynamic analysis across time,
and so this study applies only to 2011 (the most recent data).
In the future, this could change.

2 Theoretical background

The literature offers no unified definition of urban sprawl;
instead, it is presented through the main features that can be
applied to a specific urban area (Nelson & Duncan, 1995;
Burchell, 1998; Ewing et al., 2002; Knapp, 2002; Wassmer,
2002; Bose, 2004; Neumann, 2005; Lisowski & Grochowski,
2009; Daneshopur & Shakibamanesh, 2011). Thus, the phe-
nomenon of urban sprawl is described as the dispersion of
a city’s population to more suburban municipalities. Among
the features of urban sprawl, the authors mention dispersion
of buildings and low density. Urban sprawl is also associated
with a sparse, chaotic form of housing and lack of spatial con-
tinuity. Very often, the lack of building continuity is referred
to as a “leapfrog effect’, which applies to housing estates on
agricultural land that create a patchwork.

For many years, this phenomenon has been considered a nega-
tive one due to the macroeconomic and microeconomic costs it
generates. These include an increase in public expenditures for
building and maintaining infrastructure and public services, a
commercially negative impact on the city centre, an increase
in energy and fuel consumption, and a negative impact on
houschold budgets (Real Estate Research Corporation, 1974;
Jackson, 1985; Downs, 1994; Bank of America, 1995; Fulton
etal,, 2002; Gibson & Li, 2013; Shrestha, 2013). On the other
hand, some recent studies conducted outside Europe conclude
that large-scale urban sprawl can be potentially beneficial from
an economic point of view. In many circumstances, decentrali-
sation of a city could be beneficial in relation to maintaining
stable and low communication costs, reducing overcrowding
and business efficiency. In addition, decentralisation of the city
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Table 1: Analysis of the correlation between regional GDP and tax revenues of municipalities (excluding cities with county rights), Poland.

Year Lesser Poland Lower Silesia todz Greater Poland

GDP* PIT, AT* GDP* PIT, AT* GDP* PIT, AT* GDP* PIT, AT*
2000 56,338 402 58,552 422 45,520 322 69,726 493
2001 57,693 397 60,009 426 47,832 304 72,887 477
2002 60,782 375 63,293 410 50,446 303 74,094 479
2003 64,256 390 65,632 440 53,411 319 78,520 493
2004 69,979 510 71,231 571 57,982 412 87,540 660
2005 74,578 586 77,143 663 61,586 466 93,783 758
2006 82,229 661 86,568 752 66,287 520 100,350 861
2007 90,847 826 97,669 951 73,782 647 111,286 1,073
2008 98,621 986 104,254 1,104 79,593 759 120,217 1,252
2009 104,366 915 112,215 1,039 83,358 698 130,960 1,199
2010 109,096 928 122,539 1,023 88,202 699 135,124 1,184
2011 119,539 1,049 134,040 1,127 94,866 784 146,386 1,327
2012 123,832 1,142 138,298 1,250 98,819 855 154,153 1,448

r=0.9820 r=0.9655 r=0.9764 r=0.9797

p = 0.0000 p = 0.0000 p = 0.0000 p = 0.0000

The correlation coefficient for the four provinces together (r = 0.9768, p = 0.000)

Note: *PLN million

Source: Own calculations based on Local Data Bank of the Central Statistical Office of Poland (2015).

could be beneficial considering the possible removal of jobs
from the overcrowded and expensive CBD (Anas, 2012). The
results of various authors presented in the literature may be
inconsistent and misleading (Hall, 2001). Peter Hall (2001)
points out that various studies assess the impact of urban
sprawl with regard to only one parameter instead of taking a
more comprehensive approach. There is a gap in the research
on the impact of urban sprawl on the economy from a broader
perspective; that is, not seen through the prism of individual
indicators, but as a wider system. Deficiencies in assessing the
impact of urban sprawl on the local economy are due not only
to the complexity of urban sprawl, but also to lack of access
to GDP ratios at the local level. Bearing this in mind, further
discussion concerns ways of measuring these two issues: urban
sprawl and the local economy.

Measuring urban sprawl is typically based on indicators of
housing densities and residence (Sierra Club, 1998; Pendal,
1999; Fulton et al., 2001; Galster et al., 2001; Gleaser & Khan,
2001; Ewing et al., 2002; Knaap et al., 2005). However, the
literature on urban sprawl points to additional significant
measures that, in combination with density, may better depict
this phenomenon. This suggests the need for a multi-criteria
analysis to measure this phenomenon using measures that
can present diverse features of urban sprawl. This approach
to sprawl can be found in the work of Paul M. Torrens and
Marina Alberti (2000), who propose an approach based on
density, scatter, aesthetics, ecology and accessibility. Multi-
criteria analysis is also suggested by Amnon Frankel and Maya

Urbani izziv, volume 27, no. 2, 2016

Ashkenazi (2008) to measure sprawl from the perspective of
the landscape, using an inventory of land use. According to
Frankel and Ashkenazi (2008), sprawl can be measured by
growth rates, density, spatial geometry, accessibility and aes-
thetic measures. Both approaches to measuring sprawl, al-
though appealing, are characterised by high demands in terms
of methodological skills and data availability. An interesting
approach is presented by George Galster et al. (2001) on the
possibility of measuring urban sprawl from the perspective of
cight dimensions relating to land use. These are density, con-
tinuity, concentration, clustering, centrality, nuclearity, mixed
uses and proximity. This method is used to assess the degree
of urban sprawl in a given area, but does not serve to delimit
the phenomenon. In their work, Galster et al. (2001) proposed
a theoretical framework for measuring urban sprawl based on
statistical indicators, demonstrating this approach in assessing
the degree of urban sprawl in thirteen US metropolitan areas.
This method therefore made it possible to present both the
overall degree of urban sprawl and differences between the
cities studied.

Economists assess the economy mostly through the prism
of GDP. In Poland there is no aggregated GDP at the mu-
nicipal level. The lowest level of aggregation of GDP is the
province (Pol. wojewddzrwo). GDP is also estimated at a level
lower than the province (i.c., for sub-provinces, or a couple
of counties). However, GDP for the provinces is based on
primary data, whereas the sub-provinces’ GDPs are divided
into regional data. The lack of GDP at the municipal level
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Figure 1: Study area: a) Poland with selected cities; b) Poznan with surrounding municipalities; ¢) £tédZ with surrounding municipalities;
d) Wroctaw with surrounding municipalities; e) Krakéw with surrounding municipalities (illustration: Piotr LityAski).

forces a substitution measure. In one Polish study, tax rev-
enues of municipalities are used interchangeably (Zaucha etal,,
2015). Jacek Zaucha et al. (2015) argue that taxes are associ-
ated with production in a territory. In this light, corporate
income tax (CIT) would be the most appropriate measure.
However, the complexity of the Polish tax system prevents
such an approach for several reasons: a) taxes are paid at the
place of the headquarters and not at the site of the product
or service, b) the existence of tax exemptions (e.g., special eco-

nomic zones) and c) the ability to cover losses from one year
to the next tax year. In contrast, personal income tax (PIT)
shows less interference, despite the fact that it has some short-
comings (e.g., payment of the tax at the place of registration
and not the site of the product or service). In addition, Zau-
cha et al. (2015) propose adding the sum of PIT revenue and
agricultural tax to revenues due to the fact that agricultural
holdings do not pay PIT, but only agricultural tax (AT).

Urbani izziv, volume 27, no. 2, 2016
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Figure 2: The Wroctaw area as an example of chaotic spatial structure referring to the dimensions of urban sprawl: low centrality = residential

houses far from the city (20 km away); a) low continuity “leapfrog”; b) low concentration = residential houses built on agricultural areas (source:

Google Earth, 2011).

Using replacement revenue from PIT and agricultural tax in-
stead of GDP also has statistical justification. The correlation
coefficient between GDP at the regional level and these tax
revenues for municipalities indicates a full correlation. The re-
sults of the analysis of the correlation between regional GDP
and tax revenues are shown in Table 1. The analysis in Table 1
shows the provinces for the cities analysed in this article.

3 Methodology

This article applies an approach to evaluating sprawl proposed
by Galster et al. (2001) modified to accommodate the avai-
lability of free data from the Local Data Bank of the Central
Statistical Ofhice of Poland and Google Earth. The assessment
of urban sprawl refers to the following housing indicators: den-
sity, continuity, concentration, clustering and centrality. The
study was conducted for the municipalities neighbouring four
cities: Krakéw, Wroctaw, £6dZ and Poznan. These cities are
among the largest in the country after the capital, Warsaw. The
spatial extent of the analysis is presented in Figure 1.

The method used in this paper assesses urban sprawl based on
the following indicators: 1. density, 2. continuity, 3. concen-

Urbani izziv, volume 27, no. 2, 2016

tration, 4. clustering and 5. centrality. Higher ratios indicate
less urban sprawl:

1. Density is the number of housing units (single-family
homes, apartments in multi-family buildings, etc.) per hec-
tare of developable land. Developable land (DL) is an area
that does not have natural features or barriers to housing
development. In this study, DL is the difference between
the total area of a municipality and the sum of the land
covered by water, forest, recreation areas and roads, and
land reserved for ecological uses.

2. Continuity is the degree to which the DL has been de-
veloped in an unbroken fashion. Research is conducted
on the smallest possible spatial units: in this case, villages.
For each village, the average housing density in its DL is
determined. A certain village is considered developed if the
density is greater than five housing units per hectare. The
proportion of all of the villages that are this developed is
a measure of continuity.

3. Concentration is the degree to which housing units are
disproportionately located in a relatively small area rather
than spread throughout the area. The analysis is conducted
at the municipal level. A Delta Index was used to calculate
this concentration; it is the share of housing units that
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Table 2: Correlation analysis data: income tax, raw indicators/dimensions of Urban Sprawl, Z-score of Urban Sprawl Dimensions, Sprawl
Composite Index (SCI), 2011.

Area Municipality Adjusted GDP  Urban Sprawl Dimensions Z-score of Urban Sprawl Dimensions SCl
Dens. Cont. Conc. Clust. Centr. Dens. Cont. Conc.  Clust.  Centr.

Igotomia 2,672,002 033 0.00 013 037 251 =117 -028 -071 012  -098 -3.02
Kocmyrzéw 7,995,981 0.50  0.00 022 057 408 -0.84 -0.28 0.39 1.15 033 075
Liszki 8,449,830 0.69  0.00 015 036 465 -0.46 -0.28 -0.42 0.10 0.80 -0.26
Michatowice 6,319,467 0.54  0.00 018 043 436 -0.77 -028 -0.13 043 0.56 -0.18
Mogilany 11,367,548 0.99  0.00 036 056 3.82 0.12 -0.28 2.16 1.07 011 3.9
Skawina 22,826,969 154 0.00 019 004 3.2 1.20 -0.28 0.00 -1.51 -047 -1.06
Krakéw  Swigtniki Gérne 6,877,184 1.50  0.00 006  0.09 1.61 113 -028 -1.60 -124 -172 =372
Wielka Wie$ 9,220,544 0.60  0.00 010 029 415 -0.64 -028 -1.05 -0.27 039 -1.85
Zabierzéw 19,501,453 0.91 0.00 027 064 478 -0.04 -0.28 1.06 1.50 091 3.16
Zielonki 19,740,027 123 0.00 025 052 6.02 0.60 -0.28 0.86 0.87 1.94  4.00
Koniusza 3,389,684 033  0.00 0.1 034 292 -1.18 -0.28 -0.92 -0.03 -0.63 -3.04
Niepotomnice 14,492,882 0.94  0.00 020 014 215 0.02 -0.28 019  -1.01 -127 -236
Wieliczka 34,060,543 197 0.03 020 0.11 3.69 2.06 333 018 -1.18 0.00 439
Miekinia 8,676,812 029 0.00 024 055 507 -0.94 -033 -082 -035 0.18 -2.28
Oborniki Slaskie 11,927,783 0.61 0.00 050 0.06 2.20 1.22 -0.33 058 -070 -2.00 -1.23
Wisznia Mata 6,357,466 033 0.00 022 069 583 -0.66 -033 -091 -0.25 0.76 -1.40
Czernica 8,821,713 0.61 0.00 023 059 426 1.19 -033 -085 -033 -044 -0.76
Wroctaw Dtugoteka 18,765,808 040 0.02 074 465 439 -0.21 2,67 1.90 250 -034 6.52
Katy Wroctawskie 15,312,563 040 0.00 027 008 474 -0.24 -0.33 -0.65 -068 -0.07 -1.97
Kobierzyce 21,040,032 038 0.00 045 177 684 -0.37 -0.33 0.32 0.49 152 1.64
Siechnice 13,594,862 063  0.00 057 039 433 133 -0.33 099 -047 -038 1.4
Zbrawina 6,054,948 023  0.00 029 075 586 -133 -033 =055 -021 0.78 -1.66
Andrespol 8,297,586 292 022 026 085 221 0.21 013  -0.11 1.08 -1.92 -061
Brojce 2,856,592 0.27  0.00 023 049 375 -0.61 -047  -061 -030 -020 -2.18
Nowosolna 6,827,454 035  0.00 023 069 412 -0.58 -047  -0.58 0.48 0.21 -0.95
Rzgow 7,477,305 0.51 0.00 032 048 4.5 -0.54 -047 089  -032 025 -0.19
Eggi?”ty”éw 10336980 283 000 024 059 454 018 047 -035 009 068 014
o Pabianice 38,402,783 1076  1.00 024 059 3.09 2,63 222 -035 009 -093 366
e ——" 4258934 183 000 021 075 315 -013 -047 -087 070 -087 -163
Pabianice 4,521,550 0.31 0.00 030 074 436 -0.60 -047 0.64 0.65 048 0.71
Zgierz 33,075,301 7.31 1.00 024 059 5.03 1.56 222 -0.35 0.09 123 475
Aleksandréw todzki 16,507,727 126  0.04 041 009 326 -0.30 -037 235 =177 =075 -0.83
Strykow 5,815,305 0.31 0.00 020 005 407 -0.60 -047 -096 -1.93 0.16 -3.80
Zgierz 6,921,363 033  0.00 034 098 565 -0.59 -047 1.26 157 192 3.69
Brzeziny 2,188,116 0.17  0.00 0.21 0.45 3.70 -0.64 -0.47 -096 -044 -0.26 -2.76
Lubor 21,592,379 8.69  1.00 043 161 3.63 2.85 313 048 029 -089 433
Puszczykowo 12,906,121 422  0.00 074 341 1.70 1.01 -0.41 2.10 183 =221 232
Czerwonak 20,303,830 173  0.08 056 294 637 -0.02 -0.11 0.85 1.55 098 325
Dopiewo 19,082,988 0.60  0.00 043 134 512 -0.48 -041 019 -0.11 013 -0.67
Kleszczewo 5,315,885 0.25  0.00 039 112 49 -0.63 -0.41 002 -033 0.02 -1.32
Poznah Komorniki 17,600,794 1.07  0.00 038 089 481 -0.29 -0.41 -002 -057 -008 -137
Kornik 17,989,392 049  0.04 043 205 5.06 -0.53 -0.26 0.19 0.64 009 0.2
Mosina 18,502,121 0.75 0.00 052 133 4.84 -0.42 -041 0.65 -0.12 -0.06 -0.36
Rokietnica 9,471,848 047  0.00 033 084 388 -0.54 -0.41 -0.31 -063 072 -259
Suchy Las 19,829,090 065 0.4 056 294 6.29 -047 0.10 0.85 1.55 093 297
Swarzedz 41,180,380 168  0.05 065 189 743 -0.04 -0.24 1.28 0.46 171 318
Tarnowo Podgérne 30,027,843 0.71 0.06 0.41 1.95 5.05 -0.44 -0.18 0.12 0.53 0.09 0.1

Source: Own calculations based on Local Data Bank of the Central Statistical Office of Poland (2015).
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Figure 3: Urban sprawl in Poznan: a) spatial structure; b) street view (source: Google Earth, 2011).

Figure 4: Urban sprawl in Krakéw (source: Google Earth, 2011).

would be needed to shift a municipality’s unit of scale
to achieve a uniform distribution across the entire study
area (Massey & Denton, 1988; Galster et al., 2001).

4. Clustering is the degree to which development is tightly
bunched to minimise the amount of land in each munici-
pality’s DL. The measurement is based on the standard
deviations of density among villages, standardised by the
average density of a municipality.

5. Centrality is the degree to which buildings are located in
relation to the city centre. The measurement is based on
a calculation of the inverse of the average sum of distance
from the city centre to the village centre weighted by the
number of housing units in the village, with the resulting
average standardised by the square root of the DL.

Urbani izziv, volume 27, no. 2, 2016

The level of urban sprawl for each municipality can be cal-
culated by summing up these dimensions included in the
rates. To be able to add these indicators for each dimension
of sprawl, a z-score was developed (the ratio of the difference
between the indicator value and the average to the standard
deviation). The lower the value of the z-score, the higher the
degree of sprawl. Consequently the five z-scores for each city
were summed to provide the Sprawl Composite Index (SCI).
Z-scores are used only to obtain the SCI, but not used for
correlation analysis. The research in the article relates to the
estimate of correlations between tax revenues from PIT and
agricultural tax, which represent the local GDP, and the SCL.
The article also takes into consideration correlations between
the various dimensions of urban sprawl (raw data of dimension,
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Table 3: Results of the correlation analysis: Adjusted GDP vs. SCI, adjusted GDP vs. Urban Spraw| Dimensions

The four areas together (n = 47) Krakdéw (n = 13) Wroctaw (n = 9) £6dz (n = 13) Poznan (n = 12)
sql 0.64 0.68 0.69 0.72 0.50

(p = 0.00) (p = 0.01) (p = 0.02) (p = 0.00) (p = 0.04)
Density 0.53 0.82 0.18 0.94 0.10

(p = 0.00) (p = 0.00) (p=033) (p = 0.00) (p = 0.38)
Continuity 0.50 0.71 045 0.94 0.13

(p = 0.00) (p = 0.00) (p=0.11) (p = 0.00) (p=034)
Concentration 0.38 0.41 0.68 0.08 0.34

(p = 0.00) (p = 0.08) (p=10.02) (p = 0.40) (p=0.14)
Clustering 0.29 -0.27 0.55 -0.06 0.17

(p =0.03) (p=0.19) (p = 0.06) (p=042) (p=0.29)
Centrality 031 0.26 0.06 -0.01 0.58

(p=0.02) (p=0.19) (p = 0.44) (p=0.49) (p=0.02)

Figure 5: Spatial structure of urban sprawl in £6dz (source: Google Earth, 2011).

not z-score) and the local GDP. It calculates the Pearson cor-
relation coefficient and its significance level. Given the above,
it should be emphasised that the correlation analysis applies
to the local GDP and the degree of urban sprawl. The correla-
tion between the degree of urban sprawl and chaotic spatial
structure is expressed by five indicators that were included in
the SCI. The correlation between local GDP and the extent
of urban sprawl was not analysed.

4 Results and discussion

Table 2 presents the data on which the correlation analysis
is based. The column “Adjusted GDP” represents the local
economy and is the aggregation of revenue to the budgets
of municipalities with respect to PIT and agricultural tax.
The columns under “Urban Sprawl Dimensions” include raw
results of the evaluation indicators: density, continuity, con-

centration, clustering and centrality. The column “Z-score
of Urban Sprawl Dimensions” collects these indicators pro-
cessed in such a way that the Sprawl Composite Index can
be constructed. The column “Sprawl Composite Index” (SCI)
includes the sum of the degree of urban sprawl: the higher
the index, the lower degree of sprawl. The summation of the
degree of urban sprawl in the SCI is justified for the follow-
ing reason: urban sprawl is a phenomenon with many aspects
relating to spatial structure, which combines these dimensions,
and excluding any of these from the analysis narrows the phe-
nomenon. Correlation analysis was performed with respect to
a) adjusted local GDP versus SCI and b) adjusted local GDP
versus Urban Sprawl Dimensions (raw value). The results of
the correlation analysis are presented in Table 3.

To interpret the results, it is necessary to note that in the corre-
lation analysis greater SCI means less urban sprawl. Given the
above assumptions and the results of the correlation, Table 3
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shows that there is a significant relationship between the level
of urban sprawl and the level of the local economy because
the correlation coefficient is 0.64. The correlation coefficient’s
value is significantly different from zero at p < 0.00. Therefore
it can be concluded with a significant probability that a smaller
degree of urban sprawl is accompanied by higher levels of lo-
cal economies. This means that municipalities with a similar
number of houses and varying distribution in space may differ
in terms of level of the local economy. Consequently, the more
compactly the houses in a given municipality are built across
its space, the higher the level of the local economy, regardless
of the distance from the city.

The correlations between adjusted GDP and Urban Sprawl
Dimensions are: density = 0.53, continuity = 0.50, concen-
tration = 0.38, clustering = 0.29 and centrality = 0.31. The
significance for the correlation coefficients is satisfactory. The
results therefore offer interesting conclusions. None of the cor-
relation coefficients are higher than the correlation between
GDP and SCI. These results have a substantive justification.
Urban sprawl is a complex phenomenon that cannot be the
result of only low density, lack of concentration, decentralisa-
tion and so on because individual indicators point to a lower
correlation between individual dimensions of sprawl and GDP.
For example, there may be a situation where there is urban
sprawl despite the lack of building clustering. Hence, urban
sprawl should be recognised as an aggregate comprising several
features.

The correlation of GDP with sprawl indicators shows that, if
phenomena such as high density living, continuity of build-
ings (no leapfrogging), concentration and grouping of build-
ings, and the proximity to the city centre occur individually,
then their intensity will be at moderate or low levels and will
correlate with GDP. Only when all of these indicators or di-
mensions occur together does one deal with the phenomenon
of anti-sprawl (e.g., compactness) and have to deal with higher
levels of the local economy. These applications are essential for
spatial policy, which has promoted anti-sprawl solutions that
do not focus on only one indicator (e.g., density). Urban sprawl
is a complex phenomenon, and so such monitoring should
offer multidimensionality.

The analysis of the correlations between local economy levels
and urban sprawl was broken down into four areas: Krakéw,
Wroctaw, £6dz and Poznan. The significant value of the cor-
relation coefficient (p) allows a cautious interpretation of
SCL High p values are likely to result from the low sample
size (). Thus in the municipalities neighbouring £E6dz there
is a strong correlation between the increase in urban sprawl
and a lower level of the local economy because the correla-
tion coefficient = 0.72 (p < 0.01). In the municipalities neigh-
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bouring Krakéw or Wroctaw such a relationship can be noted
because the correlation coefficients are 0.68 (p = 0.01) and
0.69 (p = 0.02), respectively. A slightly lower level of correla-
tion for the phenomena analysed is found for the municipali-
ties surrounding Poznan. The correlation coefficient for this
area is 0.50, which allows a connection to be assumed between
the high degree of sprawl and low level of the economy in the
municipalities.

5 Conclusion

The literature negatively assesses urban sprawl because of the
costs it generates, such as increases in public expenditures for
building and maintaining infrastructure and public services, a
commercially negative impact on the city centre, an increase
in energy and fuel consumption, and a negative impact on
household budgets. However, many studies assess the impact
of urban sprawl based on only one parameter or phenomenon
instead of taking a more comprehensive approach. Thus, there
is a gap in research on the impact of urban sprawl on the
economy from a broader perspective: not seen through the
prism of individual indicators, but as a wider system.

This article shows that greater urban sprawl is accompanied
by lower GDP in municipalities, which proves the research
hypothesis. Based on this model, it can be confirmed that there
is a relation between urban sprawl and the local economy.
However, urban sprawl has existed for a long time, and so
two questions arise: Why was this problem not solved before?
What is the difference between the past and future in resolv-
ing this issue? In Poland, the transformation of the spatial
structure of suburban areas is much more evident now than
it was in the past, due to the entry of a new factor: during the
past two decades, a rising number of private building contrac-
tors have strongly pushed for the creation of a more dispersed
metropolitan form and the law favoured those processes. As
noted by Andrzej Lisowski et al. (2014), the profile of a new
spatial order is beginning to emerge, and conflicts between two
citizens’ groups with opposite values are highlighted. Citizens
with a significant stake in improving their individual quality of
life (cither through economic gain or through the benefits of
residence in locations with better environmental quality) con-
trast with citizens that defend the principles of responsibility
and sustainable development. On top of this, there has been a
lack of research on the impact of sprawl in Polish metropolitan
areas. Thus, Polish local governments have been reluctant to
prevent sprawl, and they remain so. They see only positive
impacts of sprawl through tax revenues from new households.
The wider consequences of this development, such as grow-
ing expenditures on new infrastructure, tend to be difficult
not only for the national economy, which is recognised by
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the Polish government, but also for the local economy, which
is not obvious to the local authorities and needs to be widely

publicised.

The implications of this study are important for local authori-
ties because houses should be built more compactly to attain a
higher level of the local economy. Compactness is important
because even municipalities with a similar number of houses,
and at varying distribution in space, may differ in terms of the
level of the local economy. The implications for losses for the
local economy resulting from a chaotic spatial structure are
real regardless of the distance from the city. Thus, it is not
about distance, but structure. In this sense, the study contrib-
utes to knowledge about the costs of urban sprawl. This may
be relevant to local government authorities and municipalities
that are located near a large city and favour migration from
the city, considering that population growth will increase tax
revenues. This is only an apparent benefit. The costs of sprawl
seem to be higher than the potential benefits. At the same time,
municipalities are not always able to prevent this phenomenon.
In this case, it is important to maintain a proper spatial policy
that not only accurately diagnoses sprawl, but also offers proper
solutions to limit its intensity.

The method for identifying urban sprawl used in this arti-
cle is based on the approach by Galster et al. (2001). This
method is valuable because it not only quantifies the level of
this phenomenon, but also quantifies a number of attributes,
such as density, continuity, concentration, clustering and cen-
tralisation. In addition to the article’s most important conclu-
sion — that increasing sprawl is accompanied by lower levels
of the economy - it is important to recognise that urban
sprawl is a multidimensional phenomenon and evaluating it
through the prism of only one feature will prevent an assess-
ment of its economic implications. This somewhat obvious
observation should be reflected in spatial policies to prevent
the phenomenon of urban sprawl. The point is that sprawl
cannot be defined in documents only through the prism of
low-density development, and anti-sprawl activities are only
aimed at increasing housing density. Sprawl is a phenomenon
that also comprises other manifestations that should be diag-
nosed, measured and monitored. This study has shown that
there is a higher correlation with respect to urban sprawl as
a complex phenomenon involving several features or indica-
tors than for its individual dimensions — for example, housing
density. If one looks at urban sprawl through only one indica-
tor — for example, building decentralisation (correlation with
GDP = 0.31) - then one could conclude that, because there
is not a high correlation with this, urban sprawl therefore has
no significant correlation with the economy. As demonstrated
in this study, that is not true, and urban sprawl significantly
correlates with the state of the local economy. Urban sprawl
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is a multidimensional phenomenon and should be evaluated
through the prism of many of its manifestations. Such a multi-
dimensional approach to urban sprawl was used in this article
and it was demonstrated that there is a significant correlation
between a high degree of urban sprawl and low GDP. Thus,
from the perspective of spatial policies and the local economy,
the method offered by Glaser et al. (2001) is uscful for diag-

nosing urban sprawl and creating spatial plans.
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