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H O¢on otov AoTik0 X®@po Kot o1 ASieg AKivijtov:
TO TOPAOELY O TG KUTOIKLOS 6TV TOAN TOV BoAov

MHAXXAAHX A. APBANITIAHZ
Aéxtopag
[ovemompo Osooaiiog

Iepiinyn

Eivor yeyovég ot oty mheiovotntd tovg ot uébodor extiunons oli-
WV OKIVITOV, TOD YPHOYUOTOL0DVTAL, VIOPaduilovy ™) onuacio. Tov
XOPov Kol TG OE0NS TV OKIVIITWY OTOV 00TIKO 1070 WS [ooikolg
OVVIEAETTES DLauoppwaong ¢ aciag tovg. H mapodoa epyacio épyetar
vo, emaveletdoel 0 Gptua koi vo, ovortoel uia uebodoloyio. wov
Pocdioel oe kabe Oéon éoa oTOV AGTIKO YWPO EVOY GVVIEAETTI] QvCo-
HELwonS THS alog TV aKIVTOY A0YW OTOOTACHS TOVS A0 TO. KEVIPO,
woAng. H ueBodoloyio avtii umopei va ypnoiporoinlei couninpouoti-
K0, [UE TIC 10N VPIGTGUEVES Y10, TOV EAEY)0 THS 0pBotnTag kai T Pedtion-
o1 S OKPIPEIOS TWV TOPEYOUEVQY exTiuioeV. 110 T ueAétn avth n
EPYATIO. YPNOYOTOLEL TPWTOYEVI GTOLYELO. ATO TV 0LYOPC, VEOOUNTWOV
KOTOIKLOV 0THY oA 100 Bolov kata v wepiodo 1999 we 2004.

1. EIZXATQT'H

H xorowia ypnoonoteiton gvpitata 1660 yio v Ka-
VOTOIN01 TV GTEYUCTIKOV OVOYKOV OGO Kol MG EXEVIVLTIKO
otoryeio. 'Etot, etvan avopevopevo 0tL | mopeia TV TILOV
TOV aKWVATOV arotelel Eva peilov BEpa Tov evolapépet jie-
YéAo T Tov TANBLG OV OxtL Hovo otV EAAGS aAlG Ko
o€ OA0 TOV KOGLO.

O AdYyog mov 10 cLYKEKPLEVO BN amaoyolel oyedoV
6A0vg Toug 'EAANVEG £xel va Kavel pe To YNAG TO0GOGTO 101
oKTNGiag 6TN YdOpa (COLPOVA e aveTion Lo oTotyeia Eemep-
va 10 80%), TIG ONUOVTIKEG B0 UIKEG/POPOAOYIKES AANAYEC
7oV eMNABAV GTNV KOTOolKio To TEAEVTAIN YPOVIA, OAAG Kot
TOV HEYAAO TAOVTO TTOL decpedeTal oTo aKivnTa. MdAota,
600V apopd oto terevtaio, vrootnpiletor 6Tt N afio TV
oKWtV oL Koteiyav ta votkokvpld to 2001 éptave to
574% 1ov dbféoyon El00OMUATOG TOVG, EVA 1 avtioToym
a&ilo Tov petoydv toug amoteiovoe to 41% [30].

H gupdmto kot omovdoldtnTo TOV ENMTOCEDV TOV
EVOEYOLEVOV SOKVUAVOE®Y  TOV TIOV OKWVATOV GTNV
OLKOVOLIKT] KOTAOTOOT TV VOlKokupldv otnv EALGSa, Ko-
Bdg KA 6TV €V YEVEL OIKOVOLUKT] 6TAOEPOTNTO, TPOKAAECE,
OMG NTAV AVOUEVOLEVO, TO EVOLAPEPOV TNG EMLOTNHOVIKTG
KOWwoOTNTOG. e £vo TPATO GTASI0 OVTO EiYE OG OMOTELEGLLN
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™ Snuovpylo EKTOOEVTIKOV EYXEPOIOV Y10 TOV TPOG-
dopiopd katdAMA@v pebddwv ektipmong tav aéldv Tov
axwvntev otov EAAnviko yopo - BAéne m.y. [26, 27]. Onwg,
OTNV TAELOVOTITA TOVG, Ol LEB0SOL AVTEG OPEVOS YOPAKTIPi-
Covtar omd VYN VITOKELLEVIKOTITO, QPETEPOV AOLVOTODY
VO TPOGOMCOVY OTIG EKTIUNCELG TOVG TN O£0VCA OTLOCIO
TOV YOPOL Ko TG BEGNG EVOG AKIVIITOV GTOV AOTIKO 1GTO.

Y10 TAaiclo avTo, 1 TaPoVo Epyacio £xEl SVO GTOYOVG.
[potov, va avadeilel T onpocio Tov ydpov ot Sopdp-
emon g o&lag evog akwvntov. Agbtepov, Tpocsdiopifovtag
emakp1Pmg Tov Pabpd mov o mapdyovtag 0éon ennpedlel v
aflo TOv AKWVATOV, VO AVOTTOEEL £va TPOTVTO EKTIUNOTNG
a&1OV ACTIKOV aKIVATOV oV AapPavel cofopd vToyn Tov
ToV gv MOy apdyovta. H epyacio ypnoylomotel og meployn
HEAETNG TNV ayopd KaTolkiag atny AN Tov Borov.

H epyocia dwpbpdvetar og e&ng: H emdpevn evotnta
avoQEPEL TO. BEOPNTIKA LOVTELD T OTTO10L £XOVV avoTTLYOEL
Y. va cuvdécouy v adlo Tov aKvnTev e T Béon Toug
OTOV AOTIKO 10TO. 2T CUVEXEL, TEPLYPAQETUL 1] pLeBodoro-
yio OV M gpyacio AVATTOGOEL Yo VO LEAETNOEL TO {RTNUA
av10. To TéTapTo KOUUATL AVOADEL TNV 0yopd KOTOWKING 6TV
oAN Tov BoOAOL, 1) ool ypnoiponoleital yo Ty avamtuén
g mpotewvouevng pebodoroyiag. Téhog, n epyacio khelvet
LE L0l GELPA CUUTEPACUATMV TOV TPOKVLITTOVV.

2. OEQPHTIKO ITAAIZXIO

To PBoaocwd Bewpntikd mAaicio ywo v avaivon Tov
YPNoEDV Kol TOV a§lOV TNG OCTIKNAG YNG TPOKVTTEL A0 TN
dovAeld twv Alonso [1], Muth [15] kot Evans [6] ot omoiot
OVCLOOTIKA HETEPEPOYV GTOV OOTIKO YDPo TN Bewpia yoto-
TPocodov mov eiye avantuéel o Von Thunen [21] ywo v
aypOTIKY Y1). ZOUPOVA LE OVTO, KAOE KOUUATL OOTIKNAG YNNG
KOTAAQUPBAVETOL (YPNCILOTOLEITAL) GO CVTIV TNV OLKOVOLLL-
K1 dpactnptotnta, 1 omoio propel va KatafdAiet To vYnAo-
tepO £voiKklo Yo T cvykekpévn yn. To Kevrpwd Epmopikd
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Kévtpo KEK (Central Business District 1 CBD) amotekel
Tpovoplakn tonobecio Ady® ¢ KahdtepNg TPOoSPacoT-
TG ToL (eAAYLOTO KOGTOG HETAPOPES) KOl 6° avTd Ypobe-
TOVVTOL Ol EMLYEIPNOELS, Ol OTOIEG UTOPOVV KOl TAELOO0TOHV
EVOVTL TOV VOLKOKVPLOV. € OVTO TO LOVOKEVTIPIKO LLOVTEAD
ToANG M katokio avamtoocetal tEPLE tov KEK, evd ot a&i-
€G KOl TOL EVOIKLOL TNG YNG KO TOV KATOWKIDV, 1| TANOVG 0K
TUKVOTNTO KOl 1 TUKVOTNTO OOUNONG LEIDVOVTOL UE TNV
avénon g andotacng and to KEK.

H g&éMén tov nodew@v petd to téhog tov 2 [aykoopion
[MoAépov kat ot dapBpmtiKég aAAAYEG OTN SO TOVG KOTA
TG Tehevtaieg dekaetieg (PAEme [3]) elonyayav véa dedopéva
OTN UEAETN TOV OGTIKOL YMPOL, 0ONYMVTAG OTN HeTAPaon
a7t6 TO LOVTELO TNG LOVOKEVTPIKNG GE OTO TNG TOAVKEVTPL-
kNG TOANG. [Tio cuykekpyéva, ot TOAELG APYLOOV VO, ETEKTEL-
VOVTOl KOTOAOUBAVOVTOG LEYOADTEPT EKTOOT, O OOTIKOG
TnBvopds dpyoe va egamhdveton [4, 5, 13, 9, 14], eved ma-
PAAANAQ, KATOLEG OLKOVOUIKEG dPUCTNPLOTNTEG GPYLOAV VO,
EYKATAAEITOVY TO TaPadOCLaKd ‘KEVTPO’ Kol VO XOPoHETOV-
VTl og ‘VEEG KeVIPIKEG mePloyég — vmokévpa (subcenters)
— yopikd dtapoporotnuéves omd to KEK [2, 28].

O ap1Bpdg, n amdoTacn Kot 1 GYETIKN 0Eon TV KEVTIP®V
mong (KEK kot vrokévipa) emdpovv ot Slapopemon g
YOPIKNG TUKVOTNTOG TOV TANOLGHOD Kot TV dpacTnploT-
TV, KoBhg Kot tov oSlov yng kot akwvhitev [2]. Ta myv
EKTIUN O TNG Tpoavapepheicag eXidPOOTg TOV KEVIPOV TO-
NG otig TANBvoOKES TUKVOTNTES £X0VV SlopopPBEL Tpia
mhaiowo perétng [8]. To mpdTo, T0 omoio akolovbei ) Tapov-
oa epyacio, VTOOETEL OTL TO EMPEPOVS KEVTPO TOANG OAAT]-
AemdpovV G TANPT VIokaTdoTATA HETAED TOVS, dNANOT| TO
KkaBéva dnpovpyel T SiKN TOL TEPLOYN EMPPONG, LEGH GTNV
omoio ot a&ieg Kot To EVOIKLO TOV OKIWVNT®V, 1| TANBVGHLOKN
TUKVOTNTO KOL 1] TUKVOTNTO, SOUNONG HELDVOVTOL LE TV 00-
Enon g amdoTAoNG 0o AVTO. ZUVETMG, OVTO TOV SLOLLOP-
QMVEL TO TOPATAV® UeYEDN o€ 0mO0VONTTOTE oNHElD EVTOG
™G TOANG €ival HOVO 1 adOGTACT o TO KEVIPO TOL OOKEL
™ UeYOADTEPN EMPPOT OTN GLYKEKPUEVN TEPLOYN], KOTO-
VELOVTOG £TOL TO YDpo o€ dlokpitég (dveg emppong [22].
Emopévag, n mokvotnta tinduopod D og pia tonodecio m,
e€aptérar amd TV anOGTUON T, 00 TO EKACTOTE KEVTPO TO-
Angn xoi 6ideton and T oyéon: D, = Max_{A exp(-br )},
omov A eivar n AnOvcpioxm TuKvOTNTO 6TO KEVTPO N, Ko
b £évag cuvteheotng xopikig petafoing.

SOpe@vo pe TN de0TEPT TPOGEYYIOT, TO KEVIPA TOANG
EMOPOLV 0BPOICTIKA GTN SLOUOPP®OT TNG TANOVCLLOKTG
TokvOTNTOG oG TEPLOYNG, COUPOVO LE TNV TOPOKATEO
oyéon:

N
Dm = An Zexp(_bnrmn)
n=l

Téhog, o Tpito mhaiclo perétng vobétetl OTL Ta KEVTIpPA
TOANG evepyolhv peta&d Tovg moldamiaciootikd. H minbv-
OULOKT TUKVOTNTO P0G TTEPLOYNS TG TOANG, &ival mpoidv
emidpaong Tov N k€vipov TOANG, Kot diveTol Ao TV Topo-
Kéto oyéon:

N
Dm = An Hexp(_bnrmn)
n=l

e Ol T0 TOPATAV® TAICLO AVIALGNG, TO LLOVOKEVTPL-
KO HOVTEAO avamTtuéng moANg meplapPdvetor ®¢ €K
TEPITTMOON, EVAO 1 YPNOLOTOINGT TOVG YapaKTnpicinke g
Wioitepol EMTLYNG KOTA TOV TPOGOOPIGUO TG TANOLG Lo~
KNG K0t OIKIOTIKNG TUKVOTNTOG, KOODS Kot Tov a&imv yng o
OPKETEC TEPIMTMOGELS, Owg 610 Los Angeles kat to Chicago
omov gpunvevoay 10 50 pe 75% tov IOV TOV TPOG EPUN-
veia petafintov [7, 19].

Ta avetépo POVTELD PTOPOLYV VO EYOVV EQPOPLOYT KoL
OTIG MEPIMTAOCELS YPUUUIKNG OVATTVUENG TOV TOAEDV, POVO-
LEVO GLYVA EPQOVILOLEVO.

3. MEOGOAOAOITA

H mopandve gvotnta mapovciace tpio mAaico oviiv-
oMNG NG EMOPAONG TOV KEVIPOV TOANG OTIG TANOVCUIOKES
mokvotnte. H mopovoa evotnta diepevvd tn oyéon peta&d
™G TANBLGHOKNG TUKVOTNTOG Kot a&ldV OKWVAT®OV, 1 oo~
QOPETIKA TN oyéomn Hetald Tng mukvotntag dounong (om-
Aadn TOv apBOD TOV KOTOKIGV OV Ympobdetovvtal avd
TEPLOYN) KOl TOV a&ldV aKVATOV, otnpllOlevn 6To TPMOTO
oo TO TOPOTAVEO TANICIO avaAVoT G Kot BempdvTag OTL TO
EMKPATESTEPO KEVTPO TOANG €lval TO TANGIESTEPO.

TNo ™ peké avt gpnoponotovue cTotyeio amd T pt-
KpootKovopiky Bempio TG entyeipnong, OT®S KAt Kopovg
&yovv avorvbei ot oyetikn Bproypaeia [10, 16]. Baowég
TApAdOYEG EVOL 1] OLLOIOLOPPI0. TV TPOTIUACEDY KOl 1) Op-
BoloyKOTNTO TOV SPAOVIOV. TNV TEPITTOOT TNG EMLYELPT-
ong avtd onuaivel 6t 6TOYOS TG £lvor 1 peyoToToinom g
KEPOOPOPLOG HESM TNG EAOYLOTOTOINOTG TOV KOGTOVC.

‘Eot®, Aowmdv, o KOTOOKELOOTIKN EMLyEipnon, 1 onoia
aveyeipel KoTolkieg pe cuvaptnon mopaymyng mv: Q = (R,
K, L), 6mov R givor n amaoyolodpevn TocoTNTO TOV TOPOL-
YoywKobd cuvtedeotr| Y1, K eivar n amaoyolodpevn tocoTnta
TOV TAPAYOYIKOV GUVTEAESTN KePAlato kat L givar n moco-
TNTO TOL TOPUYDYIKOD GLVTEAESTY| €pyacia. Av opicovpe
T0VG oVVTEAESTEG Kepdhato K kot epyasia L w¢ Aourovg
Hopoayoyucovg Zovieheotés (S), N GLVAPTNOTN TOPAYDYNG
NG KATAOKEVAOTIKNG emyeipnong yivetor Q =f (R, S).

Mia kopmdAn iong Topoy@yng oidel To YEOUETPIKO TOTO
TV cuVOVASH®V R, S yio v mapayoyn piog dedopévng mo-
cotTag 0yafdv (0TNV TPOKEWEVT] TEPIMTMON KATOIKING).
O oprakdg AOYOG TEXVIKNG VIOKATAGTACNG Yo kabe onpeio
™G KAPTOANG TPocdiopiletl To Pabpd mov Evag CUVTEAECTNG
TOPAY®YNG UTOPEL VO VTOKATACTIOEL £vav GAL0 BOTE Vo
napayBei 1 i1 rosodTTA ayaBov [10, 11]. O oplakdg Adyog
TEYVIKNG VTOKATACTOONG HETOED TOV TOPAYDYIKOV GUVTE-
Aeotdv R kau S, opiCetan og e8fig: RTS= —(dR/dS)| ., omov
Q &ivau pia dedopévn mosotn T Kartowiog [10, 11].

aipvovtag to 0Akd S10(popIKo TG CLVAPTNONG TOPUY®-
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¢ Q =AR,S) Aappdavoupe: dQ = (8f/6R)dR + (6£/6S)dS.

Me Bdon ta Topomdve Kot 0e60UEVOD OTL KOTO PAKOG
piog KopmoAng iong mapaymyng wyvet dQ = 0, mpoxvmtel
ot (dR/dS)| 00— —~(MP/MP_), 6mov MP_ xon MP_ eivar tol
oplokd Tpoidvta twv S Kot R.

Emopévag oOpemva [Le ToV 0pIopd TOL 0pLokod AdYov Te-
xvucig vrrokatdotaong, RTS mpowdntet 6ti: RTS = (MP/MP, )

H eéetalopevn emyeipnon Ba emrélel tov cuvovacuo
tov S, R mov peyiotonotel 1o képdog g, dMradn Ba Avcet
10 Tapakdte mpoPAnua peyiotonoinong: max {p AR, S)
— xR — yS}, 6mov p glvar T Tov ayafov katoikio (avd
TETPAYOVIKO PETPO), X €lval TO KOGTOG adounts yng (ava
TETPAYOVIKO HETPO), KoL Y €lval TO KOGTOG OvVEL LOVEADD TV
AOIT®OV TaPAy®YIKOV cuvtedestdv [11, 16, 20].

Ot ovvOnkeg a” Pabpod givar: p(B/70R) — x = 0 ko p(6f/
0S) —y =0, am6 1 omoieg mpoxvmrel 6Tt MP, = x/p ko MP
=y/p, ka1 pe ovtikatdotoon: RTS = x/y

Avtiotoya, ot cuvinkeg B’ Pabuov givar: 6*76R? < 0 kot
0%//6S? < 0, ka1 op1oBeTOVY TNV TEPLOYT| OTNV OTOi0 TAPAYEL
n emyeipnon [10, 11, 20].

ATO To TOpATAVE TPOKVTTEL OTL 0 PaBuog oplokng Te-
YVIKNG VITOKOTAGTOONG OF Wit TEPLOYN TNG TOANG LETAED TOL
TOPOYMYIKOD GUVTEAESTN YN KOl TOV AOUIOV TOPOYOYIKMOV
GUVTEAECTMV TTOV EUTAEKOVTOL GTV TOPOLYOYT KOTOUKIOV VoL
AVOIAOYOG TOV TILMV OVTAV GTHV €V AOY® TEPLOYT TG TOANG.

Aedopévov OTL TOG0 TO KOGTOG TG EPYACING, OGO Kol TO KO-
OTOG TMOV OOLUKAY KoL AOTOV DAK®V KOTUGKELNG Eival Koo
Y10L TO GOVOAO TMV TEPLOYDV TNG TOANG, UTOPOVUE SLOLPAOVTOG
70 Babpd opLoKg TEXVIKNG VIOKATAGTOCNG HETAED D0 TEPLo-
xov va katoAn&ovpe ot oxéon: RTS,/RTS =X, /x,

H oyéon avty vmodniadvelr 6tt 0 Adyog tv Pfabucdv
OPLIKNG TEYVIKTG VITOKATAGTACTG TV TAPUYWYIKADOV GUVTE-
AeoT®V peTo&h V0 mEPLoydV gival {60¢ pE ToV AdYO TV
a&ldV YNG OTIG €V AOY® TEPLOYES. ZVVETADC, YVOPilovTog Tig
TIWEG YNNG o€ pia meptoyn ™G TOANG Kot To Pabud opraxng
TEYVIKNG VTOKOATAGTOCNG TOV TOPUYDYIKOV GUVIEAEGTOV
OV OOGYOAOVVTOL GTNV KOTOOKELT KOTOKIDV, HITOPOVLLE
va Eyovpe oapeig evOEiEelg TILAY YNG Yo OAN TV TOAN.

"Etot, 10 (o mov tifeton mAéov givat 0 Tpocdlopiopog
€VOG OEIKTN TTOL VO AOTIUA TOGOTIKG TOV oplakd Pabud
VIOKOTAOTOOTG TOPOUYDYIKDOV GUVIEAEST®V. ®gmpolie
otL 0 BaBudc aVTOG VIOKATAGTACG TOV TOPUYDYLIKOD GL-
VIEAESTN ‘YN’ OO TOVG AAAOVG TOPAYWOYIKOVG CUVTEAEGTES
o€ Lo oLYKEKPLUEVT Béom, ekppdaleTol amd Tov apBpd 1N
10 pé€yehog TOV KOTOKIMV 7OV ONUIOVPYoUVIaL TAV® GE
dedopévn éktacn yng. Oco av&lvetat o aplBUdg TV Tapo-
YOLEV@V KOTOIKIDY, 1) OVTIGTOL(0 LE®VETAL TO HEYeBog Tmv
KOTOIKI®DV, GE [0, OIKOSOLT TOV dMLLOVPYEITAL TAVD GE £val
O€00UEVO KOUUATL YNG, TOGO ALEAVETOL ] VITOKATAGTAGT] TOV
ovvteleotn Y. Avtd cvpfaivet yio dvo Adyove. [lpdtov, to
KOOTOG KOTOOKEVNG emnpedletal o pikpd Pabpd omd tov
aplOpd TOV TOPAYOUEVOV KOTOIKIDV OVE OKOJOUN, HI0G
Kot amoteheiTol Kupiog omd Ty’ 1 ‘averaotikd’ ££oda
OV OPOPOLY GTNV OKOJOUN GTO GVOVOAO TNg (T.). KOGTOG
obvvdeong dIKTOH®V). AghTepOV, TO KOGTOG aTO empepileTan

oe mePLocoTEPA (1] MYOTEPH) VOIKOKVPLA, OVOAOYQ LE TOV
apOpo/péyebog TV TOPUYOUEVOV KOTOIKIDY, LELDVOVTOG
(M aw&avovtag) £T61 TNV aVA TETPAYMVIKO LETPO dATAVT YL
ayopd GAA®V TOPOYOYIKOV CUVIEAEGTAOV TANV YNG.

OlorAnpmvovtag, Bewpodie 61t 0 oplakds fabuog vro-
KOTAGTOONG TOPAYDYIKOV GUVIEAECTAOV OVTOVOKAATOL GTO
péyebog TV TOPaYOLEVOV KOTOIKIOV (SLOUEPIGUATMV) avd
owodopn. Baoet avtov ypnoyomoodpe tm Méon Extaon
Kartowiag avé owkodopn (MEK) wg deiktn vrokatdotaong.
Oco av&aver 1 MEK, 1600 petdveTal 11 DTOKATACTACT KOl
Kot cuvénela T0co petmvetol 1 aio e yng.

H xatavonon tov nog o deiktng MEK avtavaxid tov
oplakd Pabpd VTOKOTACTOOTG CUVIEAESTAOV UITOPEL VO YiVEL
pe éva mapaderypo. Eoto pio otkodop cuvoMkng EKTOoTG
1.000 t.., 1 omoia pmopei vo katavepnBel € vokokvpLd pe
V0 pHovo evorlAakTikovg Tpomovs. Katd tov mpdto tpdmo
1 GVVOAKY éKktaom katavépetal o 10 katowieg TV TpLdV
dopatiov ektdoemg 100 t.n. kabe pio. Koatd tov dgdtepo
TPOTO 1 OLVOMKN éktacom Kotavépetor oe 10 Kotoikieg
TOV POV dONOTioV ektdoswg 90 T.u. 1 Kabe o Kot 2
KOTOKieg TV dV0 dwpatiov ektdoemg 50 T.). N kdbe pio.
Eivar eppavég 611 ot dedtepn mepintwon n MEK eivat
LIKPOTEPN TNG TPATNG, YI0TL 6TOV dedopévo ydpo tv 1.000
T.1L., oteyalovral 12 vowokvpud évavtt tov 10 g mpdTng
nepintoons. Aniadn, ta 10 (id1a) vorkokvpid Katavalocoy
Yl0L TV KAADYT TOV GTEYAGTIKMV OVOYK®Y TOVG OTNV TPDTN
nepintoon 1.000 1.41., eved ot dedtepn povo 900 t.pu.

4. AIEPEYNHXH THX MEO@OAOAOI'TAX
XTHN AI'OPA KATOIKIAX TOY BOAOY

To ) perétn g ayopdg katokiog otov BoAo culié-
xOnKov otoryeion veddunTov owodopdv omd T Aebbuv-
on IloAeodopiog Anpov BoAov. Avtd aeopodv 561 véeg
OKOOOUEG, He 5.266 SopepiopoTo, GLVOMKNG EKTOCEMG
399.009 7.1, N KOTAGKELT] TOV OTOIMV KOTAVELETOL YPOVIKEL
OTMG TOPAKATM:

Mivaxag 1. Eéetalopeva axivira

ETOX | APIOMOX API®OMOX EKTAXH
KTIPIQON | AIAMEPIEMATQN| (o€ T.p.)
1999 56 608 48.412
2000 68 713 58.023
2001 74 859 64.585
2002 100 1055 76.290
2003 174 1202 91.796
2004 89 829 59.903
XYNOAO 561 5266 399.009

IInyn: AevBvvon [oreodopiog Anpov Borov, 1dia eneéepyaoia.

H mpoavagepbeica ypovikn mepiodog emréybnke yio-
Tl 10 oToKElo. MOV APOPOVV OTIC TEPLOdOVG 1995-1998
kot 2005-2007 mapovciafovv yio dapopeTikovg AGYoVg
Wiopopeiec kot otpePAmoelg. Zuykekpyléva, 1 mePiodog
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1992-1998 yapaxtpiletar omd pio KAUYN GTNV OIKOSOUIKT|
dpaocTNPOTNTO, EVOEYOUEVOG AOY® TNG GTPOPNG TOGO TV
EMEVOVTIKOV KEQPOANI®V, OGO KOl TNG OIOTIKNG OTOTOpL-
€VONG TPOG TO YpMuatiotiplo. Avtictoyya, to €rog 2005
yapaxmpiletal and pio paydaio avEnomn Tng ouodopIKNIG
dpacTNPOTNTOGC, 1 OTTOld, OGS, OV OQEILETAL OE EVOOYEVELG
TAPAYOVTEG TNG OYOPAS OKWVITOV, OAAL GTNV KUPEPVNTIKY
avakoivoon emPoing OITA oto veddunto axivnta and to
étog 2006, Tov dnpovpynoe paydaio avénon g {Nnong
axwvntov. H {immon avt propei va Beopnbei og amotéie-
opa ‘mpoedPANoNS’ TV oYESAlOUEVOV AYOPDY AKIVITOV
mov Bo wpaypatomoovvIay To emdpeva xpovio. (dniadm,
peyddo pépog dowv oyediofov va ayopdcoovy akivnta eviog
tov 2006-2008, éomELGAV VO TPAYLOTOTOWGOLV TIG 0YOPEG
ToVg €vTog ToL 2005 1o va amo@vyovy TNV Tpdchetn emiPd-
puvvon tov OITA).

H emypépovg katavou Tov cuVoAkoy aplilov Slopept-
ouaT@V avd aplipd dOUATIOV QAiVETOL TOPUKATO:

Mivakag 2. Eéetaloueva axivira (talivounon facer peyéhoug)

APIOMOX AGMATIQN ANA AIAMEPIEMA

1 2 3 4 5 5+

1999 163 134 112 152 44 3

2000 206 162 148 161 31 5

2001 239 196 201 177 42 4
4
5
2

2002 312 274 243 165 57

2003 331 328 263 212 63

2004
XYNOAO

188 204 229 153 53
1439 1298 1196 1020 290 23

IInyn: AevBuvvon [Moreodopiog Anpov Borov, 1dia eneéepyasia.

Amd v opadomoinon katd cvvoikio kot eneEepyacio
TOV TOPOTAV® CTOYEIDV TPOKOTTOVY JEVTEPOYEVDS GTOL-
yelo mov apopovv ot MEK o1ig e&etaldpeveg meployéc.
[T ovykekpyiéva, oe kdBe meployn tov Anpov Borov vmo-
AoyiCetan o deiktng MEK, kafdg kot o avticTpopog avtohd
(1/MEK), o ontoiog amoteAei pé€tpo tov fabov oplakng vwo-
Kotdotaong mov petafdiieton avaroyo pe v a&io yng'. Ta
amoteAéopato gaivovrol otov [ivaka 3.

To ) diepevvnon Tov EVOEYOUEVOD UNYOVIGHOD, O
0moi0g OEMEL TN YOPIKY KATAVOUT TOL 0plokod Babpod
TEYVIKNG VTOKATACTOONG KOl KOT® EMEKTACT] TOV a&ldV OKL-
vitov, Ba arodobei og kGOe pia and T1g TEPLOYEG TG TOANG
éva Cebyog TIL®V TO oToio amoteAeitat apevog and Tov LYo
1/MEK kot apetépov and v andotaon g eEetalopevng
TEPLOYNG OO TO TANGLEGTEPO Amd TO, OVO KEVTPA TOANG, TOL
TAPASOCIUKOD KEVTIPOL TOANG otV meptoyn Tov Ayiov Ni-
KOAGOV KoL TOV vedTEPOL oTNV TEptoyn TV [Tahadv - Entd
Motavia - Ay. Avapydpov [18].(ITivakag 4)

' Onwg emobnke, 6co av&averon 1 MEK 1660 peidvetor 1 vokotd-
OTAOT KOl KATE GUVETELD TOGO Hewdvetat ) a&lo g yng. Aniadn, to
peyédn MEK ko a&ia givor aviiotpdpmg avaioya. Xpnolonolovpe,
Aowmdv, tov deiktn I/MEK yu va éxovpe ypnoipomotovpevo peyén
mov va. givol opdppoma, A dtav av&bveton o deikng pog (1/MEK) va

av&averon kot 1 a&io.

[Tivakog 3. Babuog vrokatdoroons

NEPIOXH MEK 1/MEK
IAl". NIKOAAOXZ 64,00 0,015625
TAAATA 48,90 0,020450
EIITA IIAATANIA 61,49 0,016263
IAI'IO] ANAPI'YPOI A 65,34 0,015305
METAMOPOQYEQY 65,50 0,015267
IANAAHYH 73,04 0,013691
IAT. KONNOY 76,44 0,013082
INEATIOAH 60,34 0,016573
IANAYPOZ 98,23 0,010180
IN.AHMHTPIAAA 84,09 0,011892
TZIMITIOYKH 71,73 0,013941
KAPATATZ 81,43 0,012280
KAAAIOEA 86,26 0,011593
IAI". BAXIAEIOX 84,31 0,011861
IXIAIAAOY 87,18 0,011471
IAT'IOI ANAPI'YPOIB | 94,93 0,010534

IInyn : 1bio ene€epyaoio.

O1 EMAYIOTEG OTOOTACELS TOV KEVIPWOV T®V eEeTalOpevVmV
TEPLOYDOV TNG TOANG ard T JVO TpoavaPepHEVTA KEVTPO TO-
g eaivovtat atoug Xapteg 1 kot 2. Ot ev Ady® amooTdoElg
vy Adyovg opBOTNTOG TG MAOTUOTIKNAG KOl OKOVOUIKNG
gpunveiag tov anoteleopdtov opyilovy vo peTpdvTol ond
mv TN 1, dAadn ta kévrpa moAng Ay. Nikdraog, [Toiad,
Enté MTAatavio Aapfdavouv og ardctacn v tiun 1 (avi
avtg Tov 0), EVD TEPLOYEG TOV ATEYOVY OO TO, KEVTPOL TO-
g 300 pétpa Aapfavoov v tywq 1,3 avri 0,3.

Mivakag 4. Babuog vmoxatdoracns kai amooTaoels

BAOGMOZX AIIOXTAXH AlIO
YIIOKATAXTAXHY] HNAHZIEXTEPO

IEPIOXH (1/MEK) KENTPO ITOAHX
AT'. NIKOAAOX 0,015625 1
ITAAAIA 0,02045 1
EIITA ITAATANIA 0,016263 1
AT'IOI ANAPTI'YPOI A 0,015305 1,25
METAMOPDOQIEQY 0,015267 1,25
ANAAHYH 0,013691 1,3
Al'. KONNOY 0,013082 1,4
NEAIIOAH 0,016573 1,5
ANAYPOZ 0,01018 2,15
N.AHMHTPIAAA 0,011892 2,25
TEIMIIOYKH 0,013941 1,65
KAPATATE 0,01228 2,2
KAAAI®GEA 0,011593 2,4
AI'. BAZIAEIOX 0,011861 2,1
XIAIAAOY 0,011471 2,4
ATIOI ANAPI'YPOI B 0,010534 2,3

IInyn : Wio ene&epyooia.
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IInyn: 1¥io eneéepyacio

" [ XIATAAOY
1 24
W7
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.. |AT. ANAPI'YPOI

Xaptng 2. Arootdoeis omo VTOKEVTPO
(eproyn lolaiwv — Ente [atoviwv)
I[Inyn: Wio eneéepyacio

INo tov mpocdiopiopd g mhavig oxéong Heto&d Tov
Bobpod LTOKATACTOOTG TOV TAPAYDYIKOV GUVTEAEGTMV KO
g andoTaong amd To 000 KEVTIPO TOANG, £Yve TAAVOPO-
Unon Tov oxeTKaV otolyeiov pe ™ pébodo Tov gayictov
TETPAYOVOV, OOV eEapTNEVT] HETOPANT Ty 0 Adyog 1/
MEK, o onoiog yopaktnpiletor g ‘substitution’ dedopévou
0Tl omoTELEL PETPO, OTOG TPOoaVaPEPOTKE, TOV Oplakoy Bab-
HOV TEYVIKNG VTOKOTAOTOONG, VD ave&aptntn petafAntn
glvatl 1 amdoTaoN Ao TO TANGIESTEPO KEVIPO TOANG.

To amoteAéopoto NG TaAVOpOUNGNG TopovsidlovTal
otov [Tivaxa 5. To povtélo mapovsialel Kain Tpocapoyn
(adj R2 = 0,7), dniadvovtag 0tL 1 aveEaptnn petapin-
T epunvedEl og kavomomTikd Pabud v eEoptnuévn.
Emumiéov, and v e&étoon tov Tyov t-statistics mpo-
KOTTEL OTL TOGO 0 otafepdg OpOg, 6GO KOl 1 AVEEAPTNTN
HETAPANTY €iVOl OTATIOTIKA OMUOVTIKOL, EVED Ol TIUES TOV
otatiotik®v Durbin-Watson kot F-statistic dnAdvouv 6Tt
dev VITAPYOVV TPOPANUATO AVTOCKESAGTIKOTNTOG KAl ETE-
POCKESAOTIKOTNTOG.

[Mivaxag 5. Ialivdpounon Yroxozaoraons - Awdotaons

Dependent Variable: SUBSTITUTION
Method: Least Squares
Included observations: 16

Variable | Coefficient|  Std. Error| t-Statistic| Prob.

C 0,020906 0,001265| 16,53168|  0,0000
DISTANCE -0,004217 0,000712-5,923504|  0,0000
R-squared 0,714797| Mean dependent var | 0,013750
Adjusted R-squared 0,695426| S.D. dependent var | 0,002708
S.E. of regression 0,001497| Akaike info criterion |-10,05424
Sum squared resid 3,14E-05| Schwarz criterion -9,957671
Log likelihood 82,43395| F-statistic 35,08789
Durbin-Watson stat 2,556442| Prob(F-statistic) 0,000037

I[Inyn: Wi eneéepyacio

H oyéon 1 omoio cuvdéet v e&aptnpévn petafint tov
Babpod vrokatdotaong S (I/MEK) pe v ave&dptntn pe-
TafANT) TG AmOCTACNG OO TO TANGCLEGTEPO KEVTPO TTOANG
D (Distance) anewoviletor oto Adypoppo 1 kot eivot:

S =0,020906 — 0,004217 D

S
0,025 -
0,02 - °
0,015 1
0,01 -
0,005 ‘ ‘ ‘ , D
0,5 1 1,5 2 2,5

Abypappa 1. Azeikovion ypoyyurng ooveptnons Ymokordoroons
— Ardoraons
IInyn: i enegepyacio

Katd t diepedvnon yio Aoumég LoppES GLVOPTIHCE®DY, Ol
omoieg va mapovoldlovy KoAOTEPT TPOGOPHOYY, eEETAOTT-
Ko 1 vIePPOAIKT, AoYOPIOLUKT], TOADOVUUIKT Kol EKOETIKT
popen. Ao avTég emAEYONKE M LopON TNG €KOETIKNG GL-
vaptnong, n oroia dtabétel TV kaAdTEPN TPosappoy” (adj
R?=0.73). Avtf amewoviletar oto Atdypoppo 2 kot givo:

S = 0,0226¢03020

S
0,025 -
0,02 - .

*
0,015 N
. ®

0,01 A o ¢
0,005 T T T 1 D

0,5 1 1,5 2 2,5

Awbypappa 2. Aweikovion  exletikng ovvaptnons Ymoxordaoroons
— Ardoraong
I[Inyn: Wi eneéepyacio
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H owovopukn epunveio tng mapamdvm eKBETIKNG GUVAPTN-
oG AVAPEPETOL GTNV LEioT ToL BOBLLOV VTOKATACTACNG LE
Vv avénorn g anootdcemg and ta kKEvepa ToAng (BOAOG).

Kpivetor oxomyo va avagepdel 6t o€ avaroya cupme-
pacpata katéAngav kot dAlot epguvntég [12, 26], ot omoiot
datdnwoav Ty droyn 611 afio g yng V., mov Bpioketon
o€ andoTacT X 0o TO KEVTPO TG TOANG pe adio yng V, ex-
ppaletal e T cVVHOMG YPNOLULOTOLOVUEVT EKOETIKT GYéom
tov Clark, n omoia epappolopevn yuor T YPOVIKN GTIyun t
pog diver V. =V e [26]. Emmpocbeta, eviagépov ma-
povctilel 1 dwomiotwon 0Tt o deiktng Pabpod TpoasTiomoi-
nong piag moAng (density gradient) £yet kot avTOG TOPOLLOLL
popen? [23].

AwBétovtag pio exbeTikr] cuvApTNON, 1 OTTOiC GUVOEEL
70 PoBUd VTOKOTAGTOONG GUVTEAECTMV TOPOUYWOYNS KOTOL-
kiog pe v andotaon g and 1o KEvTpo(-0) TG TOANG,
UTOPOVLE VL TPOY®PNCOLLE 0T dnpovpyic. VO Y®PIKOD
¥&pTN, 0 0TTOI0G VO ATOTVTIMVEL TOV TPOTO LE TOV OToio pe-
TafdAlovTol ot TIHEG Y1|G KOl KAT  ETEKTOOT] TOV OKIVITOV,
evtog TV oplov plag TOAG, KAvovTag ¥pNon TG GYEoTS
RTS, /RTS, = x,/x,, 0nwg TPOoEKLYE TAPATAV®D Ond TNV
Evomzta 3.

Yvykekpipéva, vrohoyiletal o oplakdg Pabpog vroka-
taotaong (RTS) yw 1ig e&etaldpeveg meployés, Onmg ovtdg
TPOKVATEL omd TNV Tpoavapepbeica ekBeTikny cuvdptnon,
rot aiverar otov [ivaka 6.

[Mivaxag 6. RTS axd exbetixn ovviptnon

RTS AIIO | AIOXTAZH AIIO
EKOETIKH | IAHZIIEEZTEPO

HEPIOXH LYNAPTHZH | KENTPO IIOAHE

AT. NIKOAAOX 0,016696 1

TTAAATA 0,016696 1

EIITA ITAATANIA 0,016696 1

ATIOI ANAPI'YPOI A 0,015478 1,25

METAMOPDQIEQY. 0,015478 1,25

ANAAHYH 0,015246 1,3

AT'. KONNOY 0,014791 1,4

NEAIIOAH 0,01435 1,5

ANAYPOX 0,011786 2,15

N.AHMHTPIAAA 0,011435 2,25

TZIMIIOYKH 0,013713 1,65

KAPATATE 0,011609 22

KAAAIOEA 0,010927 2.4

AT. BASIAEIOS 0,011966 2,1

XIAIAAOY 0,010927 2.4

ATIOI ANAPTYPOI B 0,011263 2,3

IInyn : Wio ene&epyooio

H padnpotu) Swatdnoon mg napandve cvvapmmong etvar D = De™,
6mov D, etvor n mokvémTa TAnBucpod oe pio. {ovn otadepod mAdTovg,
OV OTEYEL OTOGTACT T OO TO KEVTPO TG TOANG, eved D givon piar otobe-
PO TOV TOPLGTA TNV TUKVOTNTA TOV TANOVGHOD GTO KEVIPO TNG TOANG.

311 ovvéyela, Tpofaivovpe GTov VITOAOYICUO TOL AdYOV
RTS,/RTS, dwupdvrag 1o RTS g exdotote meployng pe
7o RTS 100 kévtpov, Aapfdvovtag, £T61, 10 Pabud yoptknig
HeTaBOANG TOL OPLOKOV AOYOVL TEXVIKNG VITOKOTAGTOONG. O
ev Aoy dgiktng (Babpog yopung petafoing RTS) toodvva-
pet pe 10 mocootd peTafoAng g alag OKVATOV MG TPOg
mv amootacn and to KEVIPO(-0) Kot Tapovclaletal oTov
Mivaxa 7 (Xaptng 3).

ivaxag 7. Metafoly aliag axivitwv

BAGMOZX
METABOAHX| AIIOXTAXH AIIO
AZEIAX HNAHXIEETEPO
INEPIOXH AKINHTON | KENTPO IIOAHX

AT'. NIKOAAOX 1 1
ITAAAIA 1 1

EIITA IIAATANIA 1 1

AT'TOI ANAPI'YPOI A 0,9271 1,25
METAMOPOQXEQY 0,9271 1,25
ANAAHYH 0,9132 1,3

AT'. KONNOY 0,8859 1,4
NEAIIOAH 0,8595 1,5
ANAYPOX 0,7059 2,15
N.AHMHTPIAAA 0,6849 2,25
TIIMIIOYKH 0,8213 1,65
KAPAT'ATZ 0,6953 2,2
KAAAIGEA 0,6545 2,4

AT'. BAYIAEIOX 0,7167 2,1
XIATIAAOY 0,6545 2,4

AT'IOI ANAPI'YPOI B 0,6746 2,3

IInyn: i enegepyacio

Xaptng 3. Xwpikn ancikovion Bobuov Metoafiorng Aliag Axivitawv
IInyn: i eneéepyacio

O 7poodiopiopog tov Pabupod yoptkng petafoAng Tov
0pLaKoD AGYOV TEYVIKNG VTOKATAGTACTG L0 TOANG TTOopEXEL
™ SuvatdTTo NG GUECTG EKTIUNGONG EVOG EVPOVG TIUDV,
€VTOG TOL OTO10L KLUAIVOVTOL Ol TIES TOV OKIVAT®V OvdL
neployn. H evpeon tov ev Adym €0povg Tindv, tpodmobétet
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NV EKTIUN O TOV TIUAV TOV aKWVATOV piog Kot HOvo Teplo-
XNG TG TOANG.

H epappoyn g ev AMdyw pebodoroyiag yi T0 GUVOAO
g mOANG Tov BOlov - ekTOG TV TTEPLOYOV AVOLPOL KOt
vevikotepa g [Hopotoxng Zovng kot NedmoAng, ol omoieg
amoTeEAOVV 1010itepEC TEPLOYEG [29] - Yo eVOEIKTIKEG TIUEG
katowidv 1700 g 1900 €/1.1., pog Topéyet To TopaKdT®
amoteAéopata mov mapovctdlovtol otov [Mivaka 8. Ot Tiég
aVTEG emaAnfevovtot amd oTotyeio TG AyOPdS.

Mivaxag 8. Hapaderyuo ektipnoewy Tiu®y korotkiog
(Tiués kévipowv moing: 1700-1900 €/v.u..)

EYPOX TIMQN ANA
NEPIOXH HEPIOXH (EYPQ)
ELAYI1G6TO péYI6TO
AT'. NIKOAAOZ 1700 1900
TTAAAIA 1700 1900
EIITA ITAATANIA 1700 1900
AT'TOI ANAPTYPOI A 1576,06 | 1761,479
METAMOP®QIEQY 1576,06 | 1761,479
ANAAHYH 1552,378 | 1735,011
AT'. KONNOY 1506,077 | 1683,263
N.AHMHTPIAAA 1164,31 | 1301,287
TEIMIIOYKH 1396,275 | 1560,543
KAPATATXZ 1182,071 | 1321,139
KAAAIGEA 1112,61 | 1243,505
AT'. BAXIAEIOX 1218,412 | 1361,754
XIAIAAOY 1112,61 | 1243,505
AT'IOI ANAPI'YPOI B 1146,815 | 1281,734
I[Inyn: Wia eneéepyacio
5. XYMIIEPAXMATA

YKomdg TNG TAPOVGAG EPYAGIOG TV 1 JEPEVYNON TOV
TPOTOV LE TOV OTOi0 SLOHOPP®VOVTOL Ol a&ieg TOV KOTOL-
Klov, pe wwitepn épeacn otn cvuPforn g 0éomg evog
QKIVITOV EVTOG TOV OGTIKOV 1GTOD KOTA TN SOUOPO®CT TOV
TPoaVOPEPOHEVTOV aE1DV.

Aopfavovtag ototyeio. omd T LIKPOOIKOVOLKY Bempia
g enyeipnong, ta omoio aPopovv GTN UEYIGTONOINGT TNG
KEPOOPOPLOG LECH TNG EANYIOTOTOINGNG TOL KOGTOVG, Yive-
TOL KOTOVONTO OTL 0 AOYOG TV POOU®V OPLOKNAG TEYVIKNG
VTOKOTAGTOONG TV  YPTCULOTOLOVHUEVOV  THPOYDYIKOV
oLVTEAESTMV (Y1) Kol AouToi GLUVTEAEGTEG, dNAAOT KEPAANLO
Kot gpyacia) petagd dvo mepoydv givat iog e tov AdYo
TOV TYOV YNG KOL KOT  ETEKTACT TOV OKIVIT®V OTIG €V AOY®
TEPLOYES.

XpNoonotdvTag g HETPO TOV Pabpod oplokng TeyVL-
KNG DTOKATAGTACNG TOV TOPAY®YIK®OV cuvieheotdv (RTS)
oe pia meproyn ™ Méon ‘Extaon Katowiag avd owodoun

(MEK), avoddbnke 1 oyéon peta&y RTS, kot cuvendg peto-
&O TIL®V YNG, KOl ATOGTACTG TG EKAGTOTE TEPLOYNG OO TO
TAnciéotepo k€vipo oG, H mopandve aviivon odniynoe
oTn SWUOPPOT €VOG deikTn YOPKNG pLetafoing g a&iog
AKWVITOV ®G TPOG TNV 0TOCTACT 00 TO KEVTPO(Q) KoL EVOG
YOPKOV YAPTN 0 0TO10G ATOTLMVEL TOV TPOTO LLE TOV OO0
petafdAiovtal ot TYWEG TOV OKIWVAT®V EVTOG TOV OOTIKOD
16TOV TNG TOANG.

H pebodoroyio mov mpoteivetar otnyv epyocio avt (He
TNV KOTOOKELT KO XP1oN ToL TpoavaeepBivta deiktn Kot
x&p™) pmopet va xpnoiponoindel 1060 ¢ PACIKN TEYVIKN
Yo TNV EKTiPNoN TV 0&ldV oOKWVNT®OV 6€ [ TOAY, 660 Kot
CUUTANPOUATIKA PE TIG NON veLoThpeveg peBddoVE EKTIUN-
0EMG TILAOV aKVTOV (Yo Perticoon 1 Eleyyo TV Topayo-
UEVOV EKTIUNCEWDV).

"Exovtog mpocdiopicet to deiktn yopikng LeTafoing tng
aflog axvntev og po TOAN, N S0dKaGio TOV EKTYUNOE-
@V empepiletar o TPELG EMPEPOVG PACEIS: TNV EKTIUNON
a&ldv Yo T0 TOPUdOCIOKO KEVIPO KOl Ta SopopPbévta
VIOKEVTPA piog TOANG, TOV TPOGIOPIoUO TOV aELDV Y1 TIG
AOWTEG TEPLOYEG EKTOG TV KEVTPOV (Le TN peBodoroyia Tov
avamTuyONnKe) Kot TEAOG TNV TPOGOPLOYN TNG EKTIUNONG TNG
a&log yuo kdBe éva amd to Vo eEftaon axivnta pe Baon ta
WOLOTEPO YOPOKTNPIOTIKA TOV.

Téhog, extipdtar 6TL N ¥PNOIUOTOINGN TG €V AOY® Lie-
Bodoroyiag mopéyel Tn duvaTOTNTO, APEVOG TNG ‘Gueong’
KOl OIKOVOUIKNG TOPUY®YNG HEYAAOL OYKOL TANPOQOPIOV
CYETIKA LE TIG TYWEG TOV OKIWVITOV LE IKAVOTOMTIKY aKpi-
Beo kot a&lomoTion Kot OQETEPOV TNG GUUTANPOUUTIKNG
Agrtovpyiog Kol TAAGI®ONG, 0AAG, KUPI®MG TOL EAEYXOL TNG
0pBOTNTAG TOV GUUTEPACHATMV TOV LEYPL CT|LEPT YPNCILO-
ToovpeEVDV LeBOd®V EXTIUNONG.

[Mepartépm €pevva yio T YOPIKN ETEKTOOT Kot 0ELOAD-
YNo™M TGO TOV TPOTLTTOV YWOPIKNG SUUOPPOOTG TOV TULDV
TOV OKWVATOV, 0G0 Kol TOL €uputepov  HeBodoroyikod
mAaiciov ektipnong tov a&ldv akivitov 8o fTav Wiitepa
YPNOUN, KOl UTOPEl Vo, Yivel g GAleg mOAELS, OTWG M Ad-
pwoa, N Iatpa, to Hpdrkiero, n Kapdra, ta lodvviva k...
(emaAnBgvon yevikevong). Eniong, Ba fjtav ypnown n eno-
VOANTITIKY EPAPUOYT TOV HOVTEAOV GE SLAPOPOVS XPOVOLS
(dvvapukn emoinbevon).
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Abstract

The majority of property valuation methods underestimate the
role location plays in the development of the open market value
of property. The current paper comes to rectify this deficiency by
developing a methodology which enables each location in a city to
be attached to a value coefficient according to its distance from the
city centres (CBD and subcentres). This methodology can be used
complementarily to the already established valuation methods in
order to check the accuracy and to improve the quality of provided
valuations. The proposed methodology was explored in the city of
Volos, utilising data from newly constructed houses that came on to
the market during the period 1999 to 2004.

1. INTRODUCTION

Housing is a consumable good and an asset that bulks large
in the household budget, tying up large amounts of wealth. It
is estimated that in 2001 the value of housing in Greece was
about 574% of the family budget, compared to 41% of their
stock holdings [30]. However, despite the importance of
housing, it was not until recently that the Greek literature
provided methodologies of property valuation suitable for the
country [26, 27]. Still, these methods do not take into proper
account the effect location can have on property prices, i.c.
they are in essence ‘a-spatial’. On these grounds the current
paper comes to rectify this. It has two objectives: first, to
highlight the significance of the location factor in the value of
property and second, to develop a model of housing valuation
that takes this parameter into proper account. The housing
market of Volos was used as an exploratory case study.

The argument of the paper is developed in four further
sections. Section 2 outlines the theoretical models which
link property values to urban location. Section 3 deploys the
methodology proposed by the current research. The following
section empirically explores and refines this methodology
using data from Volos’ housing market. Finally, section 4
summarises the key arguments to conclude the paper.
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2. THEORETICAL FRAMEWORK

The basic theoretical framework for the analysis of
urban land uses and property values comes from Alonso [1],
Muth [15] and Evans [6], all of whom were inspired by Von
Thunen’s [21] work on rural land.

This theory is known as the trade-off theory of location,
whereby each economic activity chooses its location by
trading-off land prices against transport costs. Competition
between economic activities for the most accessible
land, i.e. the city centre, determines where each activity
actually locates. The resultant pattern is a monocentric
city model where all production activity (and therefore all
employment) concentrates in the city centre, termed as the
Central Business District (CBD), and households sit on
the periphery. The equilibrium prices of land and property
decline with distance from the CBD to compensate for
the commuting costs (which are assumed to increase with
distance from the centre).

The same pattern is evident for population and housing
densities.

As cities grow in size [4, 5, 13, 9, 14] and a number
of structural changes occur [3], the original monocentric
configuration tends to dissolve progressively into a
polycentric structure. The CBD loses its primacy, and
clusters of activities move out to generate ‘new central
areas’ called subcentres [2, 28]. To assess the influence of
city (sub)centres on housing densities, and consequently
on housing values, three models have been proposed in
the literature [8].

The first assumes that each centre has its own area of
influence, and therefore each area is affected by the city
centre which is closest to it.

The second postulates that all city centres cumulatively
exert an influence on densities, whereas the third proposes
multipliable effects. In all these models the monocentric city
constitutes a special case.
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3. METHODOLOGY

Using elements from the microeconomic theory of
firm [10, 11, 16, 20] (in this case, a property development
company) the current section develops a methodology
that relates population and housing densities with housing
values.

Assuming that a property development firm uses land
(R) and other factors of production (S), mainly capital
and labour, for the production of housing, it can be easily
established that the Marginal Rate of Technical Substitution
(RTS) between L and S in an area is proportionate to their
prices. Since the cost of labour and building materials is the
same at all locations within a city, the above means that the
ratio of RTS in one location to the RTS in another is equal to
the ratio of their land prices. Therefore, once we know land
prices in one area and the RTS between land and the other
factors of production of housing, we can estimate the land
values in all city areas.

We postulate that the RTS between L and S in any urban
location is reflected in the number (or the size) of apartments
that can be constructed on a given plot of land. In particular,
the higher the number of apartments (or the smaller their
sizes) the higher the RTS would be. This is for two reasons.
First, because development expenses are mainly fixed (or
‘inelastic’) costs which refer to the whole building and are
therefore marginally affected by the number of apartments
built. Second, because these costs are apportioned to the
housing buyers; so the higher the number (or the smaller the
size) of the apartments built, the less is the cost of acquiring
other factors of production apart from land.

Overall, we propose that the RTS of factors of housing
production is reflected in the size of apartments produced.
On these grounds we develop the Average Size of Apartment
(MEK) per building as an indicator of the RTS. The higher
the MEK the lower the substitution, and, on these grounds,
the lower would be the value of land.

4. EXPLORING THE METHODOLOGY IN
THE VOLOS HOUSING MARKET

To explore the methodology developed above, data from
all newly constructed houses in a medium-size Greek city,
the city of Volos, were collected. This refers to 561 blocks
of flats (5266 apartments) built in Volos during the period
1999 to 2004. The reason analysis was restricted to within
this time frame is due to the high distortions in development
activity before 1998 and after 2005. In particular, there had
been a remarkably low level of construction activity between
1992-1998 due to redirection of household investment
from housing to the stock market, whereas construction
activity rocketed between 2005-2006 due to governmental

announcements that construction-related taxes would be
increased in the subsequent years.

After classification of houses according to location in one
of the 16 residential areas of Volos, the MEK (and 1/MEK)
indicator was estimated for each neighbourhood (Table 3).
In addition, the crow-fly distance (D) of each neighbourhood
from the closest of the two city centres that are evident in
Volos [18] was calculated.

Regression analysis between 1/MEK (dependent variable)
and D (independent variable) quantified the relation between
the two variables (all statistics were significant and the model
presented a good fit). A number of forms were explore and
the “best-fitted” function proved to be exponential, a finding
that is in line with the related literature.

On the basis of this function, the RTS for each city area
was then calculated (Table 6). This enabled the assessment
of the ratio of RTS in each location to the RTS in the city
centre(s) (Table 7) which, as explained in section 3, is equal
to the ratio of their land prices. This ratio of RTSs is called
indicator of spatial adjustment of RTS and demonstrates the
way land values (and consequently housing values) change
with distance from the city centre(s). Map 3 depicts this rate
for each city area.

The determination of the indicator of spatial adjustment
of RTS enables us to appraise values for houses located in
each one of the city areas (or generally in any location), once
we know (or have assessed) the housing prices in only one
location. We applied this methodology in Volos to provide
a range of house prices for each location (see Table 8) if we
take city centres as a basis (datum) and assume that house
prices there vary between 1700 and 1900 €/sqm.

5. CONCLUSIONS

The paper has explored the role and significance of
location in the determination of property prices to develop
a model of housing valuation that takes this relation into
proper account.

Drawing on the microeconomic theory of firm (in this
case a property development company) it has established
that the marginal rate of technical substitution between land
and other factors of production (capital and labour) in an
area is proportionate to their land values and by extension
to their property prices. As a measure of the marginal rate
of technical substitution between factors of production,
the paper has proposed the average size of apartment per
building.

The housing market of Volos was employed as an
illustrative case study of the way the developed framework
can be applied in real situations. On these grounds the
paper has examined the relationship between average size
of apartment (which reflects the marginal rate of technical
substitution between factors of production) and distance
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from the dominant city centre. This enables us to provide a
coefficient of ‘spatial adjustment’ of land prices for each urban
location on the basis of its distance from the city centre(s),
which can facilitate the valuation of property in each urban
area as soon as houses prices in one location are known.
Once indicators of spatial adjustment of land prices
are estimated in a city, valuation may be deployed in three
phases: the first concerns the estimation of property values
located in the CBD and other subcentres; the second refers to
the valuation of properties located in the rest of the city (with

the methodology developed here); whereas in the last phase
these figures may be adjusted to take into account the special
characteristics of the property under examination.

The advantage of the method presented in this paper is
that, once indicators of spatial adjustment are estimated, it
can in a relatively easy, cheep and accurate way provide
valuations for properties located all over the city. Moreover,
it can (and should) be used complementarily to the existing
valuation methods in order to refine or check the validity of
the valuations they provide.
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