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KY3IlELHOBA KPUBA U TPAICKU CAOBPARAJ IOMETH I+M ITPOI'PAMA

MUOMHP JOBAHOBHR'*
! Yuueepsumem y Beozpady — Ieozpacku paxynmem, Cmydenmcku mpe 3/3, Beozpad, Cpbuja

Caxerak: Y paay je aHanusupana BamuaHocT 13B. EKC konuenrta (KysmeroBe kpuBe) y cdepu rpamckor
caobpahaja u ypOaHor pas3Boja. YIopeaHa aHaiam3a JOXOTKa per capita, WHANKATOpA JIOKATHOr aepo3araljerma,
emucuje CO, W pa3nUUUTHX MPOCTOPHHX M caoOpahajHUX cTpaTerdja pas3Boja CBETCKHX METpPOIONA, jacHO
nokasyje 1a je 3Hauaj EKC konuenra u [+M nporpama Kpajibe MpeLeneH.

Kibyune peun: Kysmerosa kpusa, [+M mnporpamu, CBETCKE METpOMoie, TIpajckd caobpahaj, JOKaIHO
aeposaraljeme, emucuja CO,

YBoa

IIpobnem y Be3um ca nerpaganujoM S>KMBOTHE CpEIMHE, Ca CKOHOMCKE Taudke
TJIEANIITA, MPOUCTHYE K3 YMIEHHUIIE Ja >KHMBOTHA CpeAMHAa Hema (Ha TPXKHUILITY)
neduHUCaHy yeny, MAKO, OYMIJIICTHO, MMa (HENPOLEHHBY) @pednocm. Jlpyrum pednma,
cdepy 3aITHTE KXUBOTHE CPEIMHE KapaKTEPHUIIly 3HaUajHE HECABPIICHOCTH TPIKUIIITA:

1. excrepHH eeKTH - EKOHOMCKH aKT€pPH HE CHOCE CBE TPOIIKOBE, HUTH OCTBApYjy
CB€ KOPHCTU HNPOUCTEKIIC M3 HUXOBUX AKTHUBHOCTH. TaKO, Ha MpUMEpP, MHOIU
ayTOpH TMpOILEHYjy JAa TONWIIBU EKCTEPHH TPOIIKOBH Kopuuthema jeaHor
ayTomo0Omia u3Hoce npubmmkHo 3.000-4.000 USAS$ (Newman, P. 1999. ctp. 56),

2. jaBHa moOpa - 3a pa3NWKy OJ NPWBAaTHHUX, jaBHA M0Opa KapaKTepHIIE OTBOPCH
npuctyn (Huje Moryhe HHKOr HCKJbYYHTH U3 HUXOBOr Kopuiihema); u
HEIOCTOjabe PUBAINTETA y MOTPOLIBH. Y JIUTEPAaTYpH CE€ Kao NMPHUMEPH jaBHHUX
no6apa 00MYHO HaBOJE: 030HCKH OMOTAY, HAaI[MOHAIHA 0/10paHa, BaTPOMET,

3. 3ajemHMYKH pEeCypcH - KapaKTepuIle WX OTBOPEH MPUCTYNl U PHBAIUTET Y
MOTPOILILH (BUXOBUM KOpHUIINEHkEM, CMambyje ce KOJIMYMHA TOT 10o0pa 3a ocraie:
puMep - pude y okeany),

4. HemoTHyHEe TpXKHIIHE MH(OpPMALMje - CKPUBEHH KBAJIUTETH poda M yciiyra Koju
HUCY TPaHCIAPEHTHH 3a MOoTpolava (Buaetn aertasbauje y Hanley, N., Shogren, J.,
and White, B. 2001. ctp. 16-33).

HecaBpmieHocTn TpKMIITa HacTajy Kaja ce€ BIACHUIITBO HE MOXE jacHO
neduHECaTH, KaJa ce BIACHUIITBO HE MOXE CI00OIHO NMPEHOCHUTH HA Jpyre, Kajga ce W3
Kopumhema 1006apa HE MOTY HCKJbYYHTH OCTAlIH, HUTH MOTY 3AaIUTUTHTH IPaBa HUXOBOT
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Pan mpencraBsba 1o pe3ynTaTa HCTpaKHBama Ha MpojekTy 6poj 37010, koju ¢punancupa MuHHCTAPCTBO
HayKe U TeXHOJIOWKOT pa3Boja Penmybiuke Cpouje.
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kopumthema. Crora je y oBoj chepru HEONMXomHA WHTEPBEHIMja IpKaBe - a Kaga Ccy y
MUTaBky I100aTHa jaBHA T00pa, HHTEPBEHIINja MeljyHapoIHE 3ajeTHHIIE.
Y ekoHOMCKe Mepe 3allITUTE )KUBOTHE CpelnHe o 3arah)ema cranajy:
1. xoHTpona obuma/konnumHe 3arahema (13B. /+M nporpaMu) u
2. TPXKUIIHU HHCTPYMEHTH:
a. (QUCKaTHU WHCTPYMEHTH (IIOPE3H U AOIPUHOCH) U
b. cucrem TpaHchepaOUITHUX T03BOJA.

Cvatpa ce ma cy [+M muporpamu ([+M inspection and maintenance,eyry.)
PETaTHBHO jeTHOCTABHH, JIAKK 32 IIPEMEHY U Op30 JOBOJIE JI0 3HAYAJHOT CMamkCHha eMHUCH]je
3aralema, Tako Jja MPeICTaBsbajy HajBaXKHH]E CPEICTBO y O0pOM MpOTHB 3araljema >KUBOTHE
cpeaune y Behunu 3emaspa OEI/I-a (ITemuh, P. 2002., ctp. 102-103).

VY oBoMm pany nokasahemo na je edpuxacHoct /+M mporpama y cdepu rpaackor
caoOpahaja mpernemeHa.

CBe omTpuju CTaHIApOM BE3aHW 32 KBAIWTET TOpHMBa M TEXHOJOTHjy MOTOpa
BO3MJIa HE IPEJCTaBJbajy CHACOHOCHO PElIeHe HU 3a mpolieMe JOKaIHOT aepo-3araljema,
Hutu 3a emucujy CO,. ®okycupameM Ha NpPUMEHY CBE OIITPHjUX CTaHIApAa eMHucHje,
3aHeMapyje ce yTHIaj Harjior mopacra Kopuiuliera MOTOPHHX BO3MJIAa Ha CTENEH aepo-
3araljema. Haume, emMucrja craniMmoHapHUX M3BOpa MOXE CE PEIaTHBHO e(pUKACHO CMAmbUTH
MOOIITPEHOM PEryJaTHBOM, jep (10 MpaBHily) MPEACTaBibajy KpymnHe 3araljiBadye )KMBOTHE
CpeArHe U MMa MX HEYNOpeIuBO Mame Hero MoomnHux usBopa (y CAJl, na npumep, camo
27.000, y omaOCcy Ha 200 MHIHOHAa MOTOPHHX BO3WiIa). MeljyTuMm, Ha eMucHjy 3aralema u3
MOOMITHUX U3BOpa (MOTOPHUX BO3WIIA) MOpENA eMHCHje 1Mo Mpel)eHoM KHIoMeTpy BO3WIIa,
NpecyHO yTH4e U OOMM OCTBapeHHX BO3WJIO-KHIOMeTapa per capita (Bunmetu: Heningen,
B., Shah, F. 1998., ctp. 497).

Ha o6uMm kopumnihema MOTOpPHUX BO3WJIAa Y CBETCKHUM MeTporojiama (IToceOHO Ha
YU U CpeAbH POK) Haj3HAYAJHHjE YTUUY:

1. crTemeH eKOHOMCKOT pa3Boja METPOIoJia (HUBO JOXOTKA per capita),

2. wuHBectuuuje y caoOpahajuy wuHdpactpykrypy (M mn3bop caobpahajue

TEXHOIIOTHjE),

3. 1IeHe ¥ eKOHOMCKU HHCTPYMEHTH H

4. wmebhysaBucHocT caoOpahaja u rpajgcke Gopme u Mepe ypOaHOT IUIaHUparba.

YobuuajeHo je aa ce y JuTeparypu Nnpelnemyje 3Hauaj/yaora eKOHOMCKOT pa3Boja,
Jok ce melyzaBucHocT caoOpahaja u rpaacke gopme n Mepe ypOaHOT IIaHUpama YHOPHO
3aHeMapyjy. TakaB je MpHUCTYIl CHa)XHO IMPOMOBHCAH ymIpaBo oja cTpaHe CBercke OaHKe,
KpO3 pa3He MMPOo-ayTOMOOHMIICKE CTYH]€ U HHCUCTHPame Ha T3B. EKC XHUITOTE3H.

EKC xonuent y cepu rpajackor caodopahaja

EKC xonuenr (EKC- Environmental Kuznets Curve, ;) TIPBU YT j€ U3T0XKEH Y
I'pocmanoBoj u KpyrepoBoj cryanju n3 1991., 3atuM mnomynapu3oBaH y YTHIAjHOJ
cryauju CBercke 6anke u3 1992. rogune "ExOHOMCKM pa3Boj M KHMBOTHA cpenuHa’ u
CH@XHO TOAPXKaH U of Apyrux ayropa (Beckerman, W. 1992., ctp. 481-496, Grossman
G.M. and Krueger, A.B. 1991., World Bank. 1992. ctp. 38, 39, Lomborg, B. 2001). [Ipema
EKC xurore3u ofHOc M3Mel)y cTerneHa €KOHOMCKOT pa3Boja (M3pa)KEHOT JIOXOTKOM per
capita) m (pasHUX WHIWUKATOpa) Aerpajanydje >KABOTHE CpPEIMHE MOXE c€ MpUKa3aTH
unBep3HoM U kpuBom. IlaHajoTy ncTHye aa npesioMHa Tauka eKOHOMCKOT pa3Boja Imocie
Koje cTerneH aepo3araljema IIounibe Harllo J1a ce cMamyje M3HocH npubmmkHo - 5.000 USA
$ per capita (Bunetu: Panayotou, T. 1993).

Buiie ¢aze ekoHOMCKOr pa3Boja, 3Ha4M, HEMHHOBHO BOJE CBe 00JbO] 3aLUTUTH
XKUBOTHE CpelIHE. YKPATKO, CaMo Y noYemHoj ¢hazu eKOHOMCKOT Pa3Boja AoJa3u [0 Harjie
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Jerpafaiyje KUBOTHE CpeauHE. Y KACHUJUM, 6umiuM (hazama pazeoja HANoOpeno ca
MOPacTOM JIOXOTKa per capita pacTy W W3JBajamba 3a 3allITHUTy JXHBOTHE CPEIUHE -
3axBabyjyhu:

1. w3MeHHM mpHUBpeAHE CTPyKType (TOopacTy yaena yciayra u HH()OpMAaIMOHUX
JICIATHOCTH y OJHOCY Ha YJI€0 WH/IYCTPHjCKE MPOM3BOMAME) U MPUMEHHU YUCTHjUX
TEXHOJIOTHja, U

2. TopacTy CBECTH O INTCTHMM e(eKTHMa Aerpajandje >KUBOTHE cpemuHe (Koja
pe3yirupa 60J50M IPaBHOM U €EKOHOMCKOM PETYJIaTHBOM),

cmeneH dezpadayuje Jcugomue cpedure, y Cmeapu, No4urbe Hazio 0a naod.
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I'padpuxon 1. Kysmenosa kpusa

[Mpema EKC XumnoTe3n €KOHOMCKHM pa3BOj He IpEACTaBiba, 3HA4YM, NpeTwy, Beh
peuierve 3a IpoOJIeMe 3aIlITUTE )KUBOTHE CPEJIUHE.

EKC xonmenr je, HapaBHO, M3a3Ba0 OpOjHE TEOPHjCKE KOHTPOBEP3E M MPETPIICO
xecroke kpuruke (Carbajo, J. 1995., crp. 362-380, Dasgupta, S. Laplante, B. Wang, H.
and Wheeler, D. 2002., ctp. 147-168, Harbaugh, W. Levinson, A. and Wilson D.M. 2002.,
ctp. 541-551, Koop, G and Toole, L. 1999., ctp. 231-244, Perman, R. and Stern, D. 2003.,
cTp. 325-347).

Yecro ce rybm u3 Buaa aa ce m3BopHH EKC KOHIENT y MPBOM peAy OXHOCH Ha
JieTpasialifjy >KUBOTHE CPEIMHE y3POKOBaHYy undycmpujom (aepo3araljemse Ha MPETXOTHOM
rpaduKOHy IpencTaB/beHo je emucrjoM SO,), Kaa NPeTXoaHa apryMeHTallja nMa cMIcia
(HapaBHO — M3MeEIITak¢ HHIYCTPUJCKAX TOCTPOjerha M3 Pa3BHjEHOT y HEPa3BHjCHH CBET,
HH Y KOM CJIy4ajy He BOAU CMabey 2100a1He Ierpajaliyje >KUBOTHE CPEHHE).

Ako ce y aHanu3zy, MehyTuMm, y3My JApyre ICIAaTHOCTH, CUTYalldja je IMOTIYHO
napyraunja. Ctora je moceOHO MHTEPECaHTHO Ja YaK M Hajjbyhy OIOHEHTH OBOT KOHIIENTa
cMaTpajy Ja ce OH MO)Ke IPUMEHHUTH YIIPaBo Ha cdepy ypbanoe pazeoja (Stern, D. 2004.,
cTp. 1435).

VY HapenHoj Tabelu aTH Cy MHIMKATOPHU JIOKATHOT acpo3arahjema u emucuje CO,
y cdepu rpaackor caobpahaja, koju jacHO mokasyjy na je mpumenHa EKC xumore3e Ha
ypOaHH pa3Boj - Kpajie MpodIIeMaTHYHA.
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Tabesna 1. UuaukaTopu JokaaHor aepo3arahewa u emucuja CO; koje ctBapa rpajacku caodpahaj.

I'PAJOBU GREP per capita HHAMKATOPH eMHCHja YIIbeHAMOKCH 1A
(USA'S) JIOKAJIHOT aepo- 3arahema (kg/ per capita)
per capita®
CA/L 26.822 133 4.541
3anaHOeBPONCKH 31.721 88 1.888
0oraTu asujcku 21.331 38 1.158
3eMasba y pa3Bojy 2.862 66 836

* [Toyrantu obyxeahenu ananuzom cy: CO, SO,, NOs i VHC.
TIpopauynaro npema: Barter, P. 1999. An International Comparative Perspective on Urban Transport and Urban
Form in Pacific Asia: The Challenge of Rapid Motorization in Dense Cities. Perth: Murdoch Un., ctp. 168-175.

OunrnenHo je aa Meljy3aBUCHOCT HUBOA EKOHOMCKOT pa3Boja (M3pakeHa JOXOTKOM
per capita) u creneHa aepo3araljea y3pOKOBaHOI TpajcKuM caoOpahajeM y CBETCKUM
MeTponoiama, yonuute He oarosapa EKC xunore3u. Haume, ymnpaso rpagosu CAJl, koju
MMajy M3y3eTHO BUCOK HUBO J0XOTKa per capita (26.822 USA $) yjenno OGenexe v HajBHIIH
HUBO MHMKATOpa JIOKATHOT aepo3araljema per capita (133) n emucuje CO, (4.541 kg/per
capita), mTO je y IMOTIYHOj KOJM3HjU Ca OCHOBHOM moctaBkoM FEKC KoHIeNTa 1a
€KOHOMCKH pPa3B0j HE IIPEACTaBsba NPETHY, Beh pememe 3a mpobieMe 3alTHTE KUBOTHE
CpeIuHe.

HHcucrnpameM HCKIBYYMBO Ha IOJCTHLAKBY SKOHOMCKOI Pa3Boja M NPUMEHHU CBE
OLITPUjUX CTAaHIApJa EMHCHUje, MOTIYHO C€ 3aHeMapyje YTHIA] nopacma Kopuuiherba
aymomoouna u npocmopHo-pusuuke cmpykmype epadosa Ha CTEIIeH aepo3aralema.

Yocmanom, nomnyno 3anemapusare  pasiuMumux — npoCMOPHO-PUIUYKUX
obpasaya pazeoja cemcKux Mempononda KapaKxmepucmuyHo je 3a MHoze cmyouje Koje ce
base npobaemamuxom epadckoe caobpahaja. Taxo ce y cmyoujama Ceemcke banke uax
Hagoou Oa je: "..Pa3BojHu oOpaszal IrpajoBa y 3emibaMa Yy pa3BOjy M Y WHIYCTPH]CKH
pa3BHjeHUM 3eMJbaMa BeOMa CIIMYaH... MeTporojie Hepa3BUjeHOT CBETa MMajy, MOIYyIIe,
HemTo Behe TyCTMHE HAaceJbeHOCTH, ald Ce M OBE pas3liiKe CMambyjy Y BEIHKUM
MeTponoIMTeHCKUM noapy4juma..." (World Bank. 1997b, ctp. 26)

Tabesa 2. Yp6anu u caoOpahajuu napamMeTpu BeJIMKHX IpajioBa (01 NPeKO MHJIHOH CTAHOBHHMKA)

IIpoceyna rycruna O0um kopumhemwa
T'PAJOBH IoBpmuna Hace/beHOCTH ayTomoounia
(xm?) (cT./kM?) (mkm/cT)
CAJL 2.500 1.400 16.045
AycTpanuja 1.500 1.200 10.797
Kanana 650 2.900 9.290
EBpona 400 5.000 6.602
3eM/be y pa3Bojy 450 17.000 2.379

UsBop: JoBanosuh, M. 2005. Mehysasnocm ronyenma ypbanoe paseoja u caobpahajue cmpameeuje 8eauxoe
epaoda. Beoepao. T'eorpadcku dakynrer.

Mely3zaBucHoct caoOpahajue crpareruwje m ypOaHOr pa3BOoja HEYNOPEIHBO je
KOMIUTEKCHHja Hero mTo cryanje CBeTcke 0aHKe YIOPHO MOKYIIaBajy a JTOKaxy (BUACTH
World Bank. 1999, World Bank. 1998, World Bank. 1997a, World Bank. 1997b), nok ce
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obpacuy MpoCTOPHO-(DPU3UYKE CTPYKTYpE pa3IMUUTUX CBETCKHX METpPOIOa CTBapHO
Opamamuuno pazruxyjy. O ToMe cBefode MoJaIy U3 HapeaHe Taberne.

JenuHo  y  cBerry  oBUX  (NIOTIYHO — PasiMYUTHX)  HPOCHOPHO-QOUIUYKUX
KapaKTepUCTHKa CBETCKHX METpOIIoJia, aHaiau3a MelyzaBucHoct caobpahajue crpareruje u
aeposaraljema 100uja CBOj IIyHH CMHUCAO.

I'pancku caobpahaj u crenen JokagaHor aeposaralema
Yecto ce mojmiaun Aa Kopuinheme MOTOPHHX BO3MJa CTBapa BHIIE aepo3araliema on
omwio koje apyre Jpyncke akruBHoctd (World Resources Institute, UN Governmental
Programme and UN Development Programme. 1992., ctp. 203, World Resources Institute,

UN Governmental Programme and UN Development Programme. 1996., ctp. 86).

Tabeja 3. Yuemhe MOTOpHHX BO3HJIa Y YKYIIHOM HHBOY aepo3aralema cBerckux MerponoJa (y %)

I'PAIOBU CO HC NOx SO, YBpCTE YeCTHIIE
Jloc Amnbesec 98 62 84 68 11
ATHHA 100 79 76 8 13
Bynummnenra 81 75 46 X X

by Jdeaxu 90 85 59 13 37
Mekcuko Cutu 97 53 75 22 35

Cao ITaoso 94 89 92 64 39
[exuHT 39 75 46 X X

M3Bop: World Resources Institute, UN Governmental Programme and UN Development Programme. 1996. World
Resources 1996-97 (The Urban Environment). New York: Oxford Un Press, ctp. 86.

Haj3nauajuuju aepozaraljuBaum Koje cTBapajy MOTOpHA BO3MJIa Cy a30THH OKCHJAN
(NOx), cymmnopan okcumu (SOX), mako ucmapspuBa oprancka jeaumema (VOC), yribeH
monokcusa (CO), uBpcte yecturie (y npedHuKy Mame o1 10 mukpona - PM10) u onoso.

Jomr cy paHa UCTpakMBama jacHO MoOKasana Aa je JIOHIOHCKM CMOT 3Ha4yajHO
YTHIIA0 Ha CMPTHOCT CTAaHOBHHUINITBA. YOOHYajeHO je 1a ce y MoYeTHHM (azama KOHTpOJIE
aepozarahema NaKkba KOHLUEHTPUILE HA MpAwiuHy U uepcme uyecmuye W Ha 01060. Y
3eMJbaMa Koje Cy yBelle 0e30JI0BHM OCH3MH, HHMBO OJIOBa Y KpPBH CTaHOBHHUILUTBA je
npamaruuHo onao. Y CAJl u Janany, Ha npuMep, IpoceYHa KOHIIEHTpalKja 0JI0Ba y KPBH
nana je Ha 1/3 HuBoa 3abenexenux 70-THX ToJyHA, TOK Cy y 3eMJbaMa Yy Pa3BOjy CacBUM
yoOu4ajeHr HUBOW KOHIICHTpallMje 0J0Ba KOju ¢y onacHu 1o 3apasibe (World Bank. 1992,
ctp.53). CaBpeMeHu mporpamMu CBE BHIIE Ce ycMmepaBajy Ha wu3Bope o3ona (O;) y
mponocghepu, KOHTPOIY MOTOPHHX BO3WJIa M edekre aepo3aral)ema Ha JbYICKO 3IIpaBibe
(raBHY TeMy OBaKO 3aMHIIJBEHUX [IPOrpama).

OBakaB NPHCTYN CacToju ce M3 ABE (paze: MPBO ce YCTAHOBE CTAHAAPIH aepo-
3aral)era Be3aHU 3a KBAJIHUTET TOPUBA U TEXHOJIOTH]Y MOTOpPa BO3MJIA, & TOTOM KOHTPOJIHIIE
BUX0BO crpoBoheme. To cy 13B. [+M npoepamu (inspection and maintenance, cyy). Tako
ce cTpaTeryja KOHTPOJIC KBAIUTETa Ba3yxa, Koja ce y MOCIeIbe IBE JCLeHHje KOPHCTU Y
3eMmama paszeujeHoe ceema, y TPBOM pedy 3acHMBAa Ha CTaHapAuMa W3 JOMEHa
perynainyuje, a 3HaTHO Mambe Ha TPXKUIIHO OPHjeHTHCaHO] MHULIMjaTHBU. HajBuie ycrexa ca
oBakBHUM [+M mporpamuma cy nocturiu Janan u CAJl. YV HapenHoj Tabenu gare cy U3MeHe
DenepanHuX cTaHIapla eMucHje aepo3araljuBadya MotopHux Bosmwiay CA/JL.
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Tab6esa 4. IIpomene ®egepaHuX cTaHIap/Aa eMucHje aepo3araljuBaya 3a j1aka Bo3uJjia
Koja kopucte oen3un y CAJl (rpam/musba)

CO vocC NOx
MpeTXO0AHU MEePHO 84,0 10,6 4,1
1968.-1969. 51,0 6,3 *
1970. 34,0 4,1 -
1972. 28,0 3,0 -
1975.-1976. 15,0 1,5 3,1
1977.-1979. 15,0 1,5 2,0
1980. 7,0 0,41 2,0
1981.-1993. 3,4 0,41 1,0

* YKOIMKO ce He KoHTponuiie, emucrja NOX pacre kana ce emucuje HC u CO cmamyjy
MzBop: Small and Kazimi. 1995. On the Cost of Air Pollution From Motor Vehicles. Journal of Transport
Economics and Policy 1, ctp. 10.

IIpuMeHu cBe PUrOpPO3HMjUX CTaHAApla EMHUCHje aepo-3arajuBaya mpuiaje ce,
unak, mpeBesuK 3Hauaj. Tako CBercka OaHka, Ha mpumep, uctude na je "...Y 3emipama y
pa3Bojy 3araljeHocT Basgyxa HeymopeawBo Beha HEro y WHIYCTPUJCKH Pa3BHjCHUM
3eMJbaMa... ¥ Jla 0Baj ja3 ApaMaTHYHO PACTe... jep Cy y MOCIeNBbHX JeceT TOIMHA passujene
3eMmbe npuMenUIe ouwmpe mepe 0a cmarbe emucujy, 10K ce HUBO 3aralerma y Hepa3BHjeHUM
3eMJpamMa crayiHo noropiasao." (World Bank. 1992., ctp. 50-51).

HoBwuja uctpaxkuBama y AJOMeHY Tpajackor caodpahaja, melhyTum, jacHO moxasyjy
"... Jla oBu omcexxun [+M mporpamu, xoju ce Beh maBanmecerak roxmHa cruposope y CA/L,
HUCY HH W3Jajeka OwiM TONMMKO e(pUKacHH Y TMOIJIeLy CMamema acposaralema
ayToMoOMia, Kao INTO Ce TO H3BOPHO Od4ekHuBano. Hawme, W Imopea HOCTHIHYTHX
moboJplllarha y TIOTIIEAy CMamemha eMucHje aeposarahumBada, sehuna rpagoBa CAJl Huje
ycnena Ja 3aJ0BOJbH 3aJaTe CTaHAApIE... jep Cy, jeOHOCmAeHo, ocmeapeHe peoykyuje y
emucuju aeposazaljugaya no G03UNO-KUIOMEmpPY, NOHUWMEHe 3HAYAJHUM NOPACTOM
npehenux gosuno-kuromemapa." (Carbajo, J. 1995., ctp. 3).

3aro rpamosu CAJl (ympkoc mmriuieMeHnrtanuju /+M mporpama) Oenexe Hajeehiu
creneH aepo-3aralema no cmanognuxy Ha cBery (133/ct), 3 myra Behm ox Oorarux
asujckux rpanosa (38/cr), 2 myra Behu o merponona HepasBujeHOr cBeta (66/CT), U 3a
50% Behu Hero y eBporickuM merporonama (88/ct).

Tabesna 5. UnaukaTopu JIokaaHor aepo3araljema koje crBapa rpaacku caodopahaj.

HNuauxaropu 3araheme Bazayxa | O6um xkopumhemwa | IIpoceyna rycruna
T'PAJOBH JIOKAJTHOT Ha 1l ha ayTomodmniIa HACeJbeHOCTH

aepo3arahema yp6anu3oBaHe (pkm/cT) (cT./eM?)

per capita ¢ NOBpILHHE ®

CAJL 133 42 16.045 1.400
3a1a/IH0eBPONCKH 88 98 6.602 5.000
Goratu asujcku 38 181 2.386 15.300
3emMaJba y pa3Bojy 66 241 2.379 16.600

* [Tonyrautu 0byxBahenu anamuzom cy: CO, SO,, NOx i VHC.
TIpopauynaro npema: Barter, P. 1999. An International Comparative Perspective on Urban Transport and Urban
Form in Pacific Asia: The Challenge of Rapid Motorization in Dense Cities. Perth: Murdoch Un., ctp. 168-175.

OuurneHo je Ja u3y3emHO HU3aK cmenen aeposazalherba NO XeKmapy
ypbanm3zoBane moBpmmHe TpamoBa CAJl (42/ha), He mpenacraBiba pe3yiTaT HEKAaKBHX
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MNOOIITPEHUX CcTaHaapaa [+M nporpama, Beh - HUXOBHX H3DPA3UTO HUCKUX 2YCHIUHA
HACe/bEHOC.

HacympoT Tome, MeTpomoje Hepa3BHjEHOT CBEeTa M OOrate a3ujCcKe METPOIoJie
UMajy HajHudicy eMHUCH]y aeposaralema no cmanosuuxy - 2-3 myrta Mamy ox rpanosa CAJ] -
anu 300T CBOJUX uU3PA3UMO GUCOKUX 2YCMUHA HAcemeHocmu Oenexe 4dak 6 nyma eehiy
emucujy aepo3zarahuBaua no jedunuyu epadcke nogpuune (y ognocy Ha rpagose CAJl). 3a
OBaKaB THUI YpOaHOT pa3Boja JOBOJbaH je Beh ¥ Maju MOpacT MOTOPU3ALIHje U MOOMIIHOCTH
rpajCKOr CTaHOBHHUINTBA - NOCEOHO Kopuihiema ayToMOoOHIa - [a MPOY3POKyje OrpoOMaH
CTEIICH JIOKATHOT aepo3araljema.

OuurieqHo je Ja Ha KOHIeHTpauuje sokannoe aeposarahema (CO, VOC, NOx)
KOje cTBapa rpajicku caoOpahaj 3Ha4yajHUje yTUUy T'yCTHHE HACEJbEHOCTH M HarJld IOpacT
kopuiihemwa ayromobuia, o /+M nporpama.

I'pancku caobpahaj u emucuja CO,

[ocnenwpux ToAMHA Y JKMXKHM HMHTEPECOBamba HaydHe M CTPyYHE jaBHOCTH je
npobrem enobannoz omonmagarba. Kako, y cTBapH, A0Ja3H 1O OBOI HEXEJHEHOT
¢enomena? Ha ximmy npecynno yrude pagujanuja Cynna. [pumus CyHueBe eHepruje Kojy
3eMiba yIHja Ha Oyeu pok MOKE Ce YPaBHOTEKUTH jeIWHO EMUCHjOM paaujaluje u3 3eMIbe
u armMoctepe. Melytum, jenan neo ose "omnasehe" enepruje ynujajy GHG cacoseu (GHG -
greenhouse gases, u...) - ye/ben OUOKCUO U Mema U HUMpO-oKcuou - CMamyjyhu Tako HEeTo-
eMHCHjy eHepruje y mnpoctop. [a ou ce oxpxao riobasHu eHepreTcKu OallaHe, nospuuta
3emme u ammocgepa he ce 3acpesamu 10 TIOHOBHOT YCIIOCTaBJhaka paBHOTEKE m3Mely
"monaszehe" u "omazehe" enepruje.

Ha rnoGanHo oToIsbaBame, 3HA4W, MPECYIHO YTHYE YIPABO eMucuja ye/meH
Oouokcuda. VcTpaxuBama Mokasyjy 1a je TOKOM mocieamux 30 roauHa eMHCHja YIJbeH
JHOKCHUJIAa YABOCTPYYEHA, U J1a He3ayCTaBJbHBO pacTe (HAalopeao ca MopacToM JA0XOTKa per
capita) (World Bank. 1992., ctp. 61, 158). Caobpahaj urpa n3y3erHo 3Ha4ajHy yJory y
oBOM mporiecy - 60% eMucHje yribeH TUOKCHIA HAcTaje caropeBameM (POCHIIHHUX TOpHUBa
(World Bank. 1992., crp. 61, 158). Crora na HuBo emucuje CO, mpecyaHo yTHUY: a)
mopacT (MOTOpH30BaHe) MOOWITHOCTH ¥ 0) Hariy mopacT ydemrha ayToMoOmia y TpajackoM
caoOpahajy (Bumetu netasbhuje y: Jopanomuh, M. 2005). Ilyuep nHaBomu ma cy y CAJ
NpUMapHu u3eop yesmbeH ouokcuoa ynpaso aymomoobunu (Pucher, J. 1999. crp. 2).

Emucuja yripeH nmokcmma, mehyTuM, W masjbe yommrte HHje oOyxBahena [+M
nporpamuMa (Eskeland, G. and Xie, 1. 1995., ctp. 3). 300r yera 3emibe pa3BUjeHOr CBETa
u3berasajy Ja ce 030usbHO 1mo3abaBe oBoM "BpyhoMm TemMoM" HajOOsBE WIYCTPYjE IIUTAT U3
jemne cryauje Ceemcke banke: "... Tpowkogu cmarera emucuje ye/beH-0uoKcuod cy geoma
BUCOKU, a Kopucmu marne, jep ce cmampa da he epexme osux nobosuwara Hajeuuie
ocemumu opyee zemme.” (World Bank. 1992., crp. 41). Y k0joj Mepu je oBakaB IPHUCTYII y
KOJIU3UjU Ca KOHIICTITOM OJP)KHBOT pa3BOja HHje MOTPEOHO HHM KOMEHTapucaTH. [ pymna
HAjTIO3HATHJUX CBETCKUX KimMmaronora (International Panel on Climate Change) je
yCcTaHOBWIIA Kako je "ma OW ce cTaOWim30Ba0 YIJbEH-IUOKCHI HA CAOAUIFEeM HUBOY
HEONXOIHO cMarumu rwe2ogy emucujy 3a 60%." (Newman, P. and Kenworthy, J. 1999.,
ctp. 52).

U nopen 6pojHUX ApaMaTHYHHUX YHO30pema 0 pazMepama rpobiema, Tek ce 1995.
roguae v bepruny ompxkaBa mpBa koH(epermuja YH mocBeheHa murammma riobanHe
kiuMe, a 1997. ronune y Kjomoy ycsaja Konpeniuja o rio6antoj kiumu. Mako je 3HaqajHo
cmameme emucuje GHG racoa moryhe octBaputH y cBUM cekropuma, "y BehnHH
n3BeIITaja MeyHapoJHUX OpraHu3alyja ce, Unak, HCTHYE Jia je TO y rpajckoM caoOpahajy
ckopo Hem3BoabnBO." (Newman, P. and Kenworthy, J. 1999., ctp. 52).
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OBakaB cTaB HE 4YyIW YOIIUTE - MPECyAHY YJIOIY Yy TIpoLecy IJIOoOaIHOr
OTOIUbABaa HMMajy YNpaBO Hajpa3BHjeHHjE 3€MJbE, Koje Kapaxkmepuuiy Hdazeau nopacm
(Momopu3oeane) mobunnocmu u emucuje yemen Ouokcuda. Jlo dera HOBOIU OBaKBa
caobpahajHa crpareruja, ymneyaT/bMBO WIYCTpPYjy IOKazaTesbu oOuMa Kopuuihema
ayToMoOWyIa U YKyITHE eMHUCH]j€ YTIbeH Tuokcuma (y rpajckoM caodpahajy) natu y HapeaHoj
Tabenu.

Tabesa 6. YKynHa eMHCHja yIJbeH THOKCH/IA KOjy cTBapa rpajacku caoopahaj (kg/per capita).

TPAJOBU eMHUCHja YIJbeH TUOKCHAA AyTomoouna
(kg/per capita) (vkm/st)
CAL 4.541 11.155
Aycrpanuja 2.789 6.571
Kanana 2.434 6.551
3anagna Espona 1.888 4.519
foraTu asujcku 1.158 1.487
3eMJbe y pa3Bojy 836 1.353

IMpopauvuato mpema: Kenworthy. J.. F. Laube et. al. 1999. An International Sourcebook of Automobile
Dependency in Cities. Boulder.: University Press of Colorado.

I'panoBu CAJl y xojuma Odomunupa aymomobun wumajy Behy eMmucujy yribeH
JMOKCHIA TI0 CTAHOBHUKY (N4, CaAMUM MUM, U 3HAYAJHUje Ymuyy HA u3MeHe 2100anHe
KJAUMe) 0]] 3a1aIHOEBPOIICKUX, Ooratux asujckux u metporona Tpeher cera 3ajeano!

VYrora rpajackor caodpahaja MeTporosia Hepa3BUjEHOT CBETa y MPOIECY TII00AIHOT
OTOIUbABaA j€, IIPU TOM, JJaHAC TOTOBO 3aHeMapJsbuBa. OHEe UMajy 5,5 nyma marsy emucujy
CO; no cmanosuuxy oxn rpagosa CAJl. Mehyrum, Oynyhu na y y muMa nanac xuBH 2,7
nyma euute - a Beh 2025. umahe 4 nyma suwe cmano8HuKa 00 METPOIIONA pA36UjeHUX
3emama - Najbu TopacT Kopuihema MOTOPHHX BO3WIa y 3eMJbaMa y pa3Bojy umahe
moryOHe edekre Ha rmodanny emucujy CO, (Bunetn aeraspHuje y: JoBaHoBuh, M. 2005).

3akbyyak

U3 nenokynHe nocanammse aHaIu3e IPOon3WIIasy Jia je 3Ha4aj T3B. /+M nporpama y
cepu rpanckor caobpahaja Kpajimbe IpeIeHeH:
- 4axK u y Pa3BHjEHUM 3eMJbaMa Koje Cy ygele Geomda owimpe cmauoapoe emucuje
aeposzazaherba, OCTBapeHE pPEAyKLHUje €MUCHj€ II0 BO3MIO-KWIOMETPY HOHUWMEHe CY
3Ha4ajHUM I0pacToM Kopuinhema ayToMoOuIIa;
- JpaMaTH4YHU CTEIEH J0KanHoe aepo3araliema y memponorama HepaszgujeHoe ceema u
Oocamum asujckum mMempononrama 'y 3HaTHO Behoj MepH je mocnenuia BUXOBUX 0SPOMHUX
2ycmuna HacebeHocmu, Hero (PelaTUBHO HUCKOT) 00uMa Kopullthermha MOTOPHUX BO3HIIA;
- Hary nopact emucuje CO, koju 600u TII00ATHOM OTOIUbABAY - Ha KOTa IPECyJHO yTHYe
ynpaBo kopumheme ayromoduna - ogum I+M npoepamuma yonwme Hyje HU 00yxBaheH.
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Abstract: In this article possibilities of application of Kuznets Curve in the domain of urban development and
urban transport are tested. Comparative analysis of GRP per capita, local air pollutant and CO, emission levels, and
different urban and transport development strategies of world metropolises, clearly shows that EXC concept and
I+M programs are highly overrated.
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Introduction

The problem concerning environmental degradation, from the economic point of
view, stems from the fact that the environment (on the market) does not have a defined
price, although, apparently, it does have a (priceless) value. In other words, the domain of
environmental protection is characterized by significant market imperfections:

1. external effects - economic actors do not bear all the costs, nor do they acquire

all the benefits resulting from their activities. Therefore, for example, many authors

estimate that external costs of a car use on an annual level amount to

approximately $3,000-$4,000 (Newman, P. 1999. ctp. 56),

2. public goods - unlike private goods, public goods are characterized by an open

access (individuals cannot be effectively excluded from use) and by a non-rivalry

in consumption. Common examples of public goods in the literature include:
national defence, ozone layer, public fireworks,

3. common goods - they are characterized by an open access and rivalry in

consumption (use by one individual reduces availability to others: for example -

fish in the ocean),

4. incomplete information - hidden quality of the goods and services which is not

transparent to the consumer (see Hanley, N., Shogren, J., and White, B. 2001. pp.

16-33).

Market imperfections arise when the property cannot be clearly defined, when the
property cannot be freely transferable, when the use of the goods can not exclude the others,
and when the privacy rights cannot be protected. Hence the state intervention is necessary in
this sphere - or when it comes to global public goods, the intervention of the international
community.

Economic measures to protect the environment from pollution are:

1. Control of scope/amount of pollution (/+M programs - Inspection and

Maintenance), and

2. Market instruments:

a) fiscal instruments (taxes and contributions), and

b) transferable permit system.

*E-mail: miomir@gef.bg.ac.rs
This paper contains the research results of the projest No37010 supported by the Ministry of Science and
Technological Development of the Republic of Serbia.
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It is considered that /+M (inspection and maintenance) programs are relatively
simple, easily applied and that they quickly lead to a significant reduction of pollution,
which is why they are the most important tool in the fight against environmental pollution in
most OECD countries (Pesi¢, R. 2002., pp. 102-103)..

In this paper we shall demonstrate that the efficiency of /+M programs in the
sphere of urban transport is overrated.

Increasingly stringent standards related to fuel quality and the technology of
vehicle engines prove not to be a life-saving solution either to problems of local air
pollution, or to CO, emission. Focusing on the implementation of increasingly strict
emission standards, the effect of the rapid increase in the use of motor vehicles on the
degree of air pollution is neglected. Namely, the stationary source emission can be reduced
relatively effectively by means of a stricter regulation, because the stationary sources
represent major polluters of the environment and they are far fewer than the mobile sources
(in the U.S., for example, only 27,000 compared to 200 million of motor vehicles).
However, what crucially affects the emission of pollution from mobile sources (motor
vehicles), in addition to the level of emission per 1 vehicle kilometer travelled, is the actual
volume of vehicle-kilometers per capita (see Heningen, B., Shah, F. 1998., p. 497).

The extent of the use of motor vehicles in the world metropolises (especially in the
long and medium term) is most significantly influenced by the following factors:

1. the level of economic development of the metropolis (the level of income per

capita)

2. investment in transport infrastructure (and the choice of traffic technology)

3. prices and economic instruments and

4. interdependence of transport and urban form and urban planning measures.

It is not uncommon in the literature that the importance/role of economic
development is overrated, whereas the interdependence of transport and urban form and
extent of urban planning constantly remains ignored. Such an approach is strongly
promoted by the World Bank, through a variety of pro-automotive studies and insistence on
the so-called EKC hypothesis.

EKC concept in the sphere of urban transport

The concept of EKC (Environmental Kuznets Curve) was for the first time
revealed in Grossman and Krueger's study in 1991, then furtherly popularized in an
influential study of the World Bank "Economic Growth and the Environment" in 1992, and
then strongly supported by the number of authors, as well (Beckerman, W. 1992., pp. 481-
496, Grossman G.M and Krueger, A.B. 1991., World Bank. 1992. pp. 38, 39, Lomborg, B.
2001). According to the EKC hypothesis the relationship between the rate of economic
development (expressed in terms of income per capita) and (various indicators of) the
degradation of environment can be illustrated by an inverted U-shaped curve. Panayotou
points out that the turning point of economic development after which air pollution abruptly
decreases is approximately - U.S. $ 5,000 per capita (see Panayotou, T. 1993).

Higher levels of economic development, therefore, inevitably lead towards an
increasingly better protection of the environment. In short, only in the initial stage of
economic development is there a rapid degradation of the environment. In the subsequent,
higher stages of the development, together with the higher income levels per capita, there is
a growth in spending on environmental protection - thanks to:

a) changes in the economic structure (increasing share of services and information
activities in relation to the share of industrial production) and the use of cleaner
technologies and
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b) increasing awareness of the harmful effects of environmental degradation
(which results in better legal and economic regulation),

and the degree of the degradation of the environment begins to plummet.
Graph 1.Kuznets Curve

According to the EKC hypothesis, economic growth does not, therefore, represent
a threat, but a solution to the problem of the protection of the environment.

The EKC concept has, of course, caused considerable controversial theories to
arise and has been subject to severe criticism (Carbajo, J. 1995., pp. 362-380, Dasgupta, S.,
Laplante, B., Wang, H. and Wheeler, D. 2002., pp. 147-168, Harbaugh, W., Levinson, A.,
and Wilson D.M. 2002., pp. 541-551, Koop, G. and Toole, L. 1999., pp. 231-244, Perman,
R. and Stern, D. 2003., pp. 325-347).

The fact that the original EKC concept actually refers to the degradation of the
environment caused by the industry is often overlooked (air pollution from the previous
chart was presented through SO, emission), in which case the previous argumentation
makes sense (of course - dislocation of industrial plants from the developed to the
undeveloped world, under no circumstances leads to a decrese of global degradation of the
environment).

If the analysis, however, shifts to the other activities, the situation is completely
different. Therefore it is particularly interesting that even the fiercest of opponents of this
concept hold the opininon that it can be applied in the very sphere of urban development
(Stern, D. 2004, p. 1435).

The following table illustrates the indicators of local air pollution and CO,
emission in the sphere of urban transport, which clearly indicate that implementing the EKC
hypothesis in the sphere of urban development is utterly problematic.

Table 1. Indicators of local air pollution and CO, emission, caused by urban transport

It is evident that the interdependance between the rate of economic growth
(expressed in terms of income per capita) and the level of air pollution caused by urban
transport in world metropolises, does not correspond to the EKC hypothesis at all. Namely,
it is precisely in U.S. cities, in which there is an extremely high per capita income level
($26.822), where simultaneously the highest level of indicators of local air pollution per
capita (133) and CO, emission (4.541 kg/per capita) are recorded; which completely
collides with the basic idea of the EKC concept that economic growth does not represent a
threat, but a solution to the problem of the protection of the environment.

Insisting solely on the encouraging of economic growth and the implementation of
increasingly stringent emission standards leads to a complete neglect of the impact that
increased car use and spatial-physical structure of the city have on the level of air pollution.

Anyway, complete neglect of different spatial-physical patterns of development of
world metropolises is the distinct characteristic of many studies that deal with the issues of
urban transport. In the studies of the World Bank it is even stated that: "...The development
pattern of cities in developing and industrial countries... exhibit similar patterns... Cities in
developing countries typically have somewhat higher population densities than those in
industrial countries, but the differences have been narrowing in the largest metropolitan
areas." (World Bank. 1997b p. 26).

Interdependance between transport strategy and urban development is
incomparably more complex than what the World Bank studies are constantly trying to
prove (see World Bank. 1999, World Bank. 1998, World Bank. 1997a, World Bank.
1997b), whereas the patterns of the spatial-physical structure of different world
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metropolises are really dramatically different. This is illustrated by the data in the following
table.

Table 2. Urban and transport parametres of the large cities (with over 1 million citizens)

Only in the light of these (completely different) spatial-physical characteristics of
world metropolises, does the analysis of the interdependance between the transport strategy
and air pollution gain its full meaning.

Urban transport and the level of local air pollution

It is often underlined that the use of motor vehicles creates more air pollution than
any other human activity (World Resources Institute, UN Governmental Programme and
UN Development Programme. 1992., p. 203, World Resources Institute, UN Governmental
Programme and UN Development Programme. 1996., p. 86).

Table 3. The share of motor vehicles in the total level of air pollution in the world metropolises (%)

The most significant air-pollutants which are caused by motor vehicles are nitrogen
oxides (NOx), sulfur oxides (SOx), volatile organic compounds (VOC), carbon monoxide
(CO), solid particles (less than 10 microns in diameter) and lead.

Even the earliest studies clearly indicated that the London smog significantly
affected the premature mortality of the population. It is common in the beginning stages of
air pollution control that the focus is on the dust, solid particles and lead. In the countries
which introduced unleaded petrol, the level of lead in the blood of the population has
dramatically decreased. In the USA and Japan, for example, the average concentration of
lead in the blood is three times lower, compared to the level registered during the 1970's,
while in the developing countries the levels of lead concentration which are considered
harmful to health are quite common (World Bank. 1992., p. 53). Contemporary programs
increasingly focus on the sources of ozone (Os) in the troposphere, the control of motor
vehicles, and the effects of air pollution on human health.

This type of approach consists of two phases: first the standards of air pollution in
relation to the quality of fuel and the motor technology of the vehicle are determined, and
then their implementation is controlled. These are the so-called /+M programs (inspection
and maintenance programs). In this way, the strategy of the air quality control which has
been used in the developed countries over the past two decades, primarely rests on the
standards from the domain of the regulation, and far less on the market-oriented initiative.
The greatest success with these /+M programs has been achieved by Japan and the USA.
The following table presents the changes in the Federal standards of emission of motor
vehicle air pollutants in the USA.

Table 4. Changes in the Federal standards of air pollutant emission for gasoline light vehicles in the USA
(gram/mile)

Too much attention is, however, paid to the implementation of increasingly
stringent standards of air pollutant emission. World Bank, for example, points out that "...In
those developing countries now in the throes of industrialization, city air pollution is far
worse than in today's industrial countries... High-income countries took measures to manage
emissions, while pollution levels in developing exdeteriorated in low-income countries."
(World Bank. 1992., pp. 50-51).

The latest research in the domain of urban transport, however, clearly indicates that
these extensive /+M programs, which have been applied in the USA for about twenty years,
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proved to be not even remotely as efficient in terms of decrease of air pollution of cars, as it
was initially expected to be the case. Namely, even with the achieved improvement in terms
of the decrease of air pollutant emission, most of U.S. cities failed to meet the given
standards...because, simply, the achieved reduction in the emission of air pollutants per
vehicle-kilometre, is annulled by a significant increase of vehicle kilometres travelled.
(Carbajo, J. 1995., p. 3).

That is why (despite the implementation of /+M programs) the highest level of air
pollution per capita in the world has been recorded in the USA cities (133/per capita), which
is thrice as high as in the rich Asian cities (38/per capita), and twice as high as in the
metropolises of undeveloped world (66/per capita), and 50% higher than in European
metropolises (88/per capita).

Table 5. Indicators of local air pollution caused by urban transport

It is evident that the extremely low level of air pollution per hectare in the
urbanized areas of the USA cities (42/ha), is not a result of some stricter standards of the
I+M program, but of the notably low population density.

Contrary to this, metropolises in the undeveloped world and wealthy Asian
metropolises have the lowest air pollution emission per capita - two-three times lower than
the U.S. cities - but due to their extremely high population density they record even six times
higher emission of air pollutants per unit of the city area (compared to the cities of the
USA). For this type of urban development even a slight increase in motorisation rate and
mobility within the city is sufficient - especially in terms of car use - to cause an enormous
level of local air pollution.

It is evident that the concentration of local air pollution (CO, VOC, NOx) caused
by the urban transport is to a significantly greater extent affected by the population density
and the abrupt increase in car use, than by the /+M programs.

Urban transport and CO, emission

In recent years, the focus of the scientific and professional communities is the
problem of global warming. What, in fact, brings this undesired phenomenon about? What
has the crucial influence on the climate is the sun radiation. Influx of solar energy absorbed
by the Earth in the long term can only be balanced by emission of radiation from the Earth
and atmosphere. However, one part of the "outgoing" energy is absorbed by the greenhouse
gases (GHG) - carbon dioxide and meta and nitro oxides - thus reducing the net-emission in
the space. To maintain the global energy balance, the Earth surface and the atmosphere will
be heated until the balance between the "incoming" and "outgoing" energy is re-established.

Global warming is, therefore, crucially affected by the carbon dioxide emissions.
Research shows that over the past 30 years, emissions of carbon dioxide have doubled, and
are ever-increasing (in parallel with the growth of per capita income) (World Bank. 1992,
pp. 61, 158). Transport plays an extremely important part in this process - 60% of carbon
dioxide emission is caused by burning of fossil fuels (World Bank. 1992., pp. 61, 158).
Therefore, the level of CO, emissions is crucially influenced by: a) an increase of
(motorized) mobility, and b) a sharp increase in the share of cars in urban transport (for
more details see: Jovanovi¢, M. 2005). Pucher states that the primary source of carbon
dioxide in the USA are cars themselves (Pucher, J. 1999. p. 2).

Emission of CO,, however, still ramains completely out of the scope of /+M
programs (Eskeland, G. and Xie, I. 1995., p. 3). The reason why the developed world
countries avoid to seriously deal with this "burning issue" is best illustrated by a citation
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from a World Bank study: "...The costs of abatement in these cases are relatively high, and
the benefits of changing behavior are perceived to be low - partly because (in the case of
carbon dioxide) they would accrue mainly to other countries.” (World Bank. 1992., p. 41).
To what extent is such an approach in collision with the concept of a sustainable
development is needless to be discussed. International Panel on Climate Change, has
recognized “...That eventually just to stabilize carbon dioxide at present levels we will need
to reduce emissions by 60 percent.” (Newman, P. and Kenworthy, J. 1999., p. 52).

Despite all the dramatic warnings about the extent of the problem, it is only in
1995 that the first UN conference dedicated to the global climate issues was held in Berlin,
followed by the adoption of the Kyoto Convention on climate change in 1997. Although
substantial cuts in greenhouse gases are possible in all sectors, "...in nearly all
(international, MJ) reports, however, urban transportation is seen as the really difficult area
in which to make reductions.” (Newman, P. and Kenworthy, J. 1999., p. 52).

This attitude is not at all surprising - the crucial role in the global warming is, in
fact, played by the most developed countries, which are characterized by the rapid increase
of (motorised) mobility and CO, emission. The striking consequences of this type of
transport strategy are distinctly illustrated by the indicators of the volume of car use and the
total CO, emission (in urban transport), given in the following table.

Table 6. Total CO, emission caused by the urban transport (kg/per capita)

The U.S. cities, in which the cars are predominant, have a higher carbon dioxide
emissions per capita (and, consequently, more significantly affect the global climate
changes) than Western European, wealthy Asian and Third World metropolises taken
together!

The role the urban transport of the undeveloped world metropolises plays in the
process of global warming today is, meanwhile, almost insignificant. They have 5.5 times
lower CO; emission per capita than the U.S. cities. However, due to the fact that today their
population is 2.7 times larger - and by 2025. it will be 4 times larger than the population of
the metropolises of the developed world - further increase in the use of motor vehicles in the
developing countries will have devastating effects on the global CO, emission (for more
details see: Jovanovi¢, M. 2005).

Conclusion

The entire previous analysis shows that the importance of the so-called /+M
programs in the field of urban transport is utterly overrated:
- even in developed countries which have adopted very rigid standards of air pollution
emissions, emission reductions achieved per vehicle-kilometer are annulled by the
significant increase in car use;
- a dramatic level of local air pollution in undeveloped world cities and wealthy Asian
metropolises is to a much greater extent the result of their huge population density, than of
their (relatively low) volume of use of motor vehicles;
- rapid increase in CO; emissions that leads to global warming - which is crucially affected
by the very car use - is not included in the scope of the I + M programs at all.
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