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Casxerak: PasBujeHe 3eMJbe 3aXBaTajy HajBMIIE CBETCKMX EHEPreTCKHMX pecypca, JOK Cy FUXOBE COINCTBEHE
pe3epBe Ha H3/KCajy, a IOTPOLIbA CHEPrije UM ce U Jasbe He3aapxkuBo nosehasa. [IpaBu npobiem he HacTaTn Tek
KaJa CHPOMAIIHU CBET (KOjHU 3a cajia UMa 3aHeMapJbUBY MOTPOLIKY €HEPrHje, alll M eKCIUIO3UBHO HapacTajyhun
0poj CTaHOBHHKA) OCTBapH 3HATHO Op)Ky CTOIly EKOHOMCKOI pa3Boja. YKOIHMKO y HapeIHHM JeleHHjaMa U
metpornoiie Tpeher cBeta npuxsate npo-ayToMoOHICKH 00pa3sal] ypbaHOT pa3Boja HUCKHMX TYCTHHA HACEJbEHOCTH -
To he noHeTH CTBapHO HecaryieAuBe nocienune - 14 myra Behy ykynHy HOTpolumYy eHepruje u 9 myrta Behy yKynHy
emucujy CO,.
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YBoa

Yecro ce npeBubha na je jomr 5S0-tux n 60-Tux roguaa npouuior Beka Kunr Xjybepr
JIOKa3MBao Kako he cBeTcka mpou3Boama Hadre mokuBetd cBoj BpxyHan 2000 roauHe
(Hubbert, M.K., 1965). Tek xana cy ce XjyOepToBe nmporrose o npousBoamu Hadte y CAJ]
70-THX TOJMHA Y MOTITYHOCTH OOMCTHHHIJIE, BETOBH PaJIOBH MOCTAjy U3Y3ETHO MOMYJIAPHH,
Ja Ou KacHHUje JOOWIM M HEJBOCMUCIICHY MTOTBPAY y pe3yiaTaTuMa OpOjHUX IPYTUX CTyauja
(Hall, P. Clevland, C.J. and Kaufman, R., 1986; Campbell, K.M., 1991; Campbell, K.M.
and Laherrere., 1995).

U Kemben je mpensuhao xa hemo y mepuoxy ox 1950. no 2050. roguHe MOTPOIIATH
80% cBerckux pesepsu Hadte. [a je “3marHo mobGa” HadTe mpouwto, cxBaTrhemo, u3riena,
TeK Kaja OyneMo 3aucTa MOpallv Ja U3 FOAMHE y TOJMHY TPOLIMMO CBE Mame Hadre (a He
CBE BHWIIE, Ka0 y NPETXOAHMX Noia Beka). KemOen 3akipyuyje na je “cser Beh mocerao
NPENIOMHY Ta4yKy Yy 3aXyKTaJOM Ipolecy HCLPIUbNBaka pe3epBy Hadre: emoxa HapacTajyhe
MPOU3BO/AKE Ha)Te je TOTOBO 3aBpIEHa, M CaMO je MUTame TPeHyTKa Kaga he KpuByJba
MPOU3BOKE HaTe MoYeTH yOp3aHO, HE3ayCTaBJ/BMBO JAa Hanxa... bymyhum renepamnujama
Ouhe KpUCTATHO jacHO Ja je OBO 3aucTa OWiia TpaBa MPEKPETHUIA Y HAIIO] UCTOPHjH.”
(Campbell, K.M., 1991, ctp. 51,52). la je mpou3BoamHa HadTe AOKUBENA BPXyHAI] CBEJ0YE
u Opojue cryamje International Energy Agency, ma yak u HajBehmx HadTHUX KOMMaHHja,
momyT British Petroleum-a u Shell-a (Newman, P. and Kenworthy, J., 1999).

Mapna je cTpyumarmmMa Beh ogaBHO mocTano jacHo na he HadTe OMTH CBE Mambe U
na he OutH cBe CKyIsba, 3arOBOPHMIIM IIPO-ayTOMOOMIICKe caoOpahajHe cTpaTeruje u 1ajbe
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ce TBPIOIJIABO 3aJIaXYy 3a IIOPacT JIMYHEe MOOWIHOCTH 1 cBe Behe kopumheme ayTomoOmia,
Kao Jia ce y HapeAHUM JelieHHjaMa allCOyTHO HUIITA Hehe TPOMEHHUTH. ..

KoHuenT KpuTHYHOT 0JP:KMBOT pa3Boja

Hedunnmja "OapxuBu pa3Boj omoryhasa 3amoBossaBame moctojehux morpeda,
He yrpokaBajyhu mputom MoryhHocT Oyayhux reHeparija a 3a0BOJbE CBOje MOTpede u
acmmpanuje”, nata jormr y BpyTimannm usBernrtajy, Hajuemnihie je NUTHpaHa, ald U JKECTOKO
OCIIOpaBaHa, yrnpaso 300T CBOj¢ jeTHOCTABHOCTH, ¥ CTOTa IIUPOKE HHTEPIIPETATHBHOCTH.

[Murep Xos Ha Ty TeMmy jeTko 3amaxka: “JeqHa ox “XuT Tema” ypOaHHX IUIaHepa
IOCTaje - KOHIIETT OJIp>KUBOT ypOaHoT pa3Boja. Mako ce maHac CBH 3AYIIHO 3aJIaXy 3a OBaj
KOHIECIIT, OCHOBHU HpO6HCM je Y TOME IITO HUKO, 3allpaBO, HC 3HA ITa OH TaYHO 3HAYH.
Wnn, na GyneMo mpenyusHuju, Majia MHOTH LIMTHPA]y NeQHUHHUILIN]Y OJPXKHUBOT pa3Boja AaTy y
BpyTiann wm3Bemitajy, HAKOM, Yy CYIITHHH, HHje jaCHO KakO C¢ OBH NPUHLHUIN MOTY
MPETOYNTH y OJUTyKE CBAKHIALIKEr ypOaHOT pa3Boja. [ TaBHU LUIBEBH CY MPHINYHO jaCHH -
dbopcupatu:

=  ypbane GopMe Koje cMamyjy MOTPOLIkY SHEPrije U eMICcH]y 3araljuBauya;

®  KOHIENT NPUCTYNMHOCTH (HACYNpOT KOHLENTYy MOOMIHOCTH) cMamyjyhu motpedy
3a KopumhemeM MOTOPHUX BO3MIIa (TIOCEOHO - IIPOMOBHCATH TIEIIaKe U OUITHKIIE);

=  jaBHH rpajcku caobpahaj,

"  [[EHTPE aKTUBHOCTH OKO YBOPHIIITA jaBHOT rpajckor caodpahaja

= HoBe BHIOBe caoOpahaja koju 3HaTHO Mame 3aral)yjy S>KMBOTHY CpeiuHy U

C€KOHOMHYHHU]E KOPUCTE CHEPTH]Y;

MHoOro TexH Jeo OBaKO 3aMHIIJBEHOI KOHIENTa, MelyTuMm, mpencraBiba ynpaBo
OCTBapUBame HapeJIHUX KOpaka - CIPOBOlEmEe OBUX IIMJbEBA Y OKBHUPUMA PEATHOT
KOHTeKcTa ypOaHor passoja”. (Hall, P., 2002, ctp. 412)

3aucra, U OpEA jacHO Je(HUHHUCAHUX [UJbEBa NAaJeKO OJ TOra Jia CBE Tede JIaKo U
rnmatko (dabosuh, T., Bophesuh, /., 2009; Jbemeuh, M., Mwmnanosuh, M., 2009;
Bophesuh, /., Tabosuh, T., 2009). Ha npBu morjien MoXxaa ¥ HUje YOUBHBO, ald cam
€KOHOMCKHM pa3BOj M mpolec rinodaiuzanyje Cy y OIITPOj CYNPOTHOCTH Ca KOHIIEITOM
OJIPXKHMBOT Pa3Boja.

[Mutep Hec mocraBiba Kiby4HO TUTamE: “300T Uera ce pa3Boj rpafoBa y 3eMibama
OECD-a He o/iBUja y ckiaay ca IpUHIUIIIMA OJIPIKHBOT Pa3B0ja, MaKo ce Kao Haj3HAuajHUjH
MOJIMTHYKH [IMJBEBU JTAaHAC TPOKJIaMYjy YIPaBO OJPKUBH Pa3Boj IpaioBa M OJPKHBU HUBO
MobuiHOCTH?... Pazino3u 3acurypHo jexe y ay0okoj konmsuju usmely oapkusor ypOaHor
pa3Boja U caMor €KOHOMCKOT pa3Boja. OIp>KUBHU pa3Boj je, HanMe, BeoMa 3HadajaH, ald HA
u3/ajeKka TOJMKO NpHBIAYaH Kao €KOHOMCKH pa3Boj! 3a rino0ain3oBaHy €KOHOMHJY je
mopact obuma caoOpahaja (Kako Ha PETHOHAJIHUM HHBOY, TaKO M HAa HHBOY Ipana), y
CTBAapH, CaMO CpEJCTBO 3a OCTBAPHBAaIE EKOHOMCKOI pa3Boja. MohHu HHTepecH cy
VKIJBYUCHH U y M3Tpanmy caobpahajue nappacTpykrype... CBe mpocTpaHmje npuBatHe Kyhe
U TIOCJIOBHE 3rpaje Cy, Takole, BakaH €JIEMEHT eKOHOMCKOT pa3Boja. CBe y cBemy, 30mp
u3gataka 3a caoOpahaj, cTaHOBame, Ipejalbe U OCBETJbCHC YUHHM IOJOBUHY YKYITHHUX
NpocevyHuX wn3faraka aomahwHcTaBa... [IpyruM pedrMa, 3a0KpeT KOjU OM BOIMO MamOj
TOTPOIIRHH, Tj. MAKBUM H3JalliMa 3a CTaHOBamke M caoOpahaj, 3HaYMO OW MCTOBPEMEHO U
Mamy MOTPaXBY y BaXHHM cexTopuma ekornomuje.” (ECMT/OECD., 1999, ctp. 3).

HcToBpemeHo, U y caM0j EKOHOMCKO] Hayly Mmoctoje (pyHIaMeHTa He pas3iiuke y
neduHECamy KOHIENTa OApKUBOI paszBoja. Ca cCTaHOBHINTa E€KOHOMCKOT pas3Boja, Y
JHUTEPATYpU TMOCTOjeé TPH MOTIYHO pa3inyuTa MPUCTYNa OBOM KoHuenty. CBa TpH
NPUCTYIa, HAPABHO, T0JIa3e O MCTE MPETIIOCTaBKe — YKyINaH OOMM/BPEIHOCT KaluTaia He
CMe C€ CMambHTH.
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CyIITHHCKH Ce Pa3NUKyjy 1O TOME Y KOjOj MEpH JIOMYINTajy U3MEHY CTPYKType
Kanurala Tj., 3aMeHy TpUpOHOT (natural, ,,.) KanuTaia, T3B. CTBOpeHHM (man-made, ¢.,.)
u byAckuM (human, ¢, ) KanuTaiom:

- @Ko je JI03BOJbCHA/IIETHTHMHA 3aMEHa IPUPOJHOT KaIlUuTana, CTBOPEHUM U JbYJCKHM
KaIUTaJioOM, PaJy ce O T3B. MEKOM KOHIIENITY OJPXKUBOT pa3zBoja (weak sustainability,
eHFJ’L)’

- @Ko ce YOIITe He JONYyIITa CMamemhe 00uMa (CyICTUTYLIHja) IIPUPOIHOT KaruTaia
— paju ce 0 OIITPOM KOHIIENTY OJIPXKHBOT pa3Boja (strong sustainability, er,.)

- aKo ce MHCHCTHpPA Ha OYyBambYy CaMO jeJHOT KPHUTHYHOTL JeJia IPHPOJHOr KaIruTaa,
0e3 Kora OINCTaHAK Ha IUIAHETH MOXe OMTH JOBEICH y NMHUTAme, Ped je O KOHILENTY
KPUTHYHOT OJIPIKUBOT pa3Boja (critical sustainability, eury.).

Hapenna ananusza nokazahe y k0joj Mepu Cy HEOOHOBJHMBU HM3BOPU CHEPIrHje —
noceOHO Hadta — KpUTHYaH (PakTOp OAPKUBOI ypOAHOT pa3Boja U CaMHM THM, Kako je
yIpaBo KOHIENT KPUTHYHOT OJIPXKUBOT pa3Boja HajIIPUXBATIbUBH]jH.

[MoTpomima eHepruje y caodpahajy merpomnoJia

dokycrpameM Ha MojaM HeOOHOBJPHBUX €HEPIeTCKHX PECypca, KOjH 3a/Iupe y camy
Cp>K KOHIIETITa OJP>KUBOT pa3Boja, pa3o0iindyje ce jefiaH HHTepecaHTaH napajokc.

[Touer ox 1973. roauHe TpU y3acTOITHE EHEPTETCKE KPH3E Cy IMOTpecale CBET, a je
TokoM 80-THX TOIWHA, CTBapameM IapagurMe OAPXKHBOT paszBoja, MpodiemMaTnka
MOTPOLIHE SHEPrHje “Ha BellMKa BpaTa” yBeAeHa y KIXKY HHTEPECOBabha HAyYHE JABHOCTH.

Kao mro To otkpuBa cryauja OECD-a: “TpkuinreM eHeprije TOMHHUPA]Y 3eMIbE
OECD-a (“rmagne enepruje”’) M Hekoiuko HajBehmx m3Bo3Hmka Hadre.” (OECD., 1999.
ctp. 50). YkymHa notpommka eHepruje y 3emibama OECD-a yop3ano pacte (OECD/ECMT.,
1996). IIpobiem je y ToMe IITO 3eMJbe Pa3BUjEHOI CBETA PacIoiaxy pe3epBama HadTe U
raca camo 3a Hapenuaux 10-20 rogunaa (OECD., 1999).

VYyenrhe Hepa3BHjeHOT cBETa y YKYITHO] CBETCKO] MOTPOIIBU CHEPTHje je AaHac
CTBAapHO Majo - u3HocH camo 26%. Jlok cy 3emsbe OECD-a Beh nocturie HUBO HOTPOLIEHE
eHepruje ox 4.5 ToHa eKBUBaJICHTA HA)TE MO CTAHOBHUKY, MPOCEK 3a octaiu aeo ceeta (0,8
TOHa per capita) je 6 myta Hmxu! (OECD., 1999).

OuwnrnenHo je, 3HauW, Aa pa3BHjeHE 3eMJbE TPOLIE HajBUILE EHEPIreTCKHX pecypca,
JIOK Cy BHXOBE pe3epBe Ha M3IHCajy, a MOTPOIIba €HEepruje UM ce M Jajbe He3aIp>KHUBO
nosehaga. [IpaBu npo6Giiem he, nnak, HacTaTH TEK KaJa CHPOMAIIIHU CBET (KOjHU 3a cajua umMa
3aHeMapJbUBY MOTPOIIY €HEprije, ajld M eKCIUIO3MBHO Hapactajyhu Opoj CTaHOBHHKA)
OCTBapW 3HATHO Op)Ky CTOIly €KOHOMCKOT pa3Boja. [IpemMa HajHOBHjUM HCTpaKMBambUMa
OECD-a: “yneo Hepa3BHjEHOT CBETa y YKYITHOj MOTPOIIKHU eHepruje ca 26%, ckounhe Ha
58-67% 2050. ronune, a yak Ha 72-83% kpajem XXI-or croneha.” (OECD., 1999, ctp. 50).

Camo y mepuoay 1973. — 2007. rinobanHa MOTPOIIKHE CHEPTHjE CE YABOCTPYYMIIA —
ca 4.765 cxounna je Ha 8.286 Mtoe (mui1. ToHa exBuBasieHTa Hadre) (National Academy of
Sciences. 2010). 3arBapame ouujy mpen OBHM TioOamHHM TpoOieMoM Hehe, HapaBHO,
HUMAaJIO JOTNPHHETH HErOBOM pellaBamy: OpojHa MCTpaKHBama jacHO TMOKasyjy aa he ce
cBercka norpouima enepruje a0 2050. romune Beh yrpocrpyuuru (OECD., 1999). Hu na
JEIHOM IpYroM IpHMepy HE BHIM CE€ TaKO jacHO KOJHUKO CY LMJBEBH OJPXKHUBOT H
E€KOHOMCKOT pa3B0ja y ApaMaTUIHO] KOJIMU3HjU, Ko Y chepr UCIPIIbIBama HEOOHOBIBUBHX
eHepreTckux u3Bopa. OuurienHo je aa “ako mopact riiodaixHe MOTPOLImHE SHEPTHje YCKOPO
Oyle HajMame YTPOCTPydYeH, Kao ITo mnpenasubajy OpojHH MOJIETH, aITepPHATHUBE CE
CyXaBajy Ha caMoO TPU M3BOpa €HEPrHje, 0/l KOjUX CBaKH JOHOCH OpOjHa OrpaHHYeHa!
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=  gopumheme (QOCHIHHX TOpuBa noBeno Om 10 mopacra armochepckor CO,
HajMame 3 TyTa, W CaMHUM THM JO JPaMaTHYHUX, HPEBEP3UOMIHHX H3MEHa
rio0ajiHe KInMe.

=  coJlapHa ONIHYja je €KOJIOMIKHA HajMarbe IITETHA, aJIM jOII YBEK M3Y3E€THO CKyma U
3aXTeBa OIPOMHE MOBPIIMHE 3€MJBHIITA, TOK

= HyKJIeapHa onmnuja (Yujy je TEeXHHYKY MMOJOOHOCT HEONMXOAHO JOKa3aTh ¥y

OyayhHOCTH) 3aXTeBa CaBpIEHY TJI00aIHY MOJIUTHYKY CTA0OHIHOCT.

Crora mpaBM H3a30B 3a Hally TIeHEpalyjy HUje Kako Ja pa3BHjeMO HOBE
eHepreTcke M3Bope, Beh kako aa u3HaljeMo MOryhHOCTH JJa CMalBHMO SHEPreTCKe IPOXTEBE
Hamrer apymrsa.” (OECD., 1999, ctp. 80).

VY yKyITHOj CBETCKOj MOTpOIIKU eHepruje yuerrhe caodpahaja je orpomuo: 39% ce
TPOIIH Y HHIYCTPHUjCKOM CEKTOPY, 4aK 27% Tpomu caodpahaj, 3atum 19% pesuneHimjaau
cekTop, 8% KoMmepImjamHu CeKTop, a 7% moJeonpuBpena u ocrane nenatHocta (OECD.,
1999).

IIpu ToM, Hamopeno ca yOp3aHHM E€KOHOMCKUM pasBojeM, ydemihe caoOpahaja y
YKYIIHOj TIOTPOLIU eHepruje Hario pacte. Camo y mocieame JABe JAeleHtje IPOoIIIoT BeKa
y 3emspama OECD-a je yneo caoOpahaja y morpommu enepruje ca 24% ckouno Ha 31%
(OECD/ECMT., 1996).

IToce6Ho je 3navajuo yuerihe caobpahaja y moTpouimu HadTe: HadTa je OCHOBHU
W3BOp €HEepruje y caBpeMeHHM rpajgoBuma. OHa mpeJcTaBiba HajKOHIEHTPUCAHH]Y GopMy
eHepruje (WM3y3eB, HapaBHO, HykieapHe eHepruje). Om CBUX BpcTa (DOCHIHHX TOpHBA
HAajJIaKIIe ce eKCcTpaxyje, MpoIlecupa, U TPaHCHOPTYje, u 3a BehuHy Hamux caoOpahajHnx
MIPOXTEBA OJ] € CMO MOCTANIN KPajih¢ 3aBUCHU.

Camo y CAJl, Hajehem cBeTckoM noTpomady, ca norpoumoM o 20% riaodanHe
npuMapHe eHepruje, Ha caoOpahaj ommazu 70% HHXOBE YKYITHE TOAWIIIGE ITOTPOIIEHE
Hagte! (National Academy of Sciences., 2010).

Hako cy yuumeHu OpOjHM NOKyIIaju 1a c€ pa3BUjy alTepHATHBHA TOPHBA,
OYMIJIE/IHO j€ Jla Cy OHa 3a caJl HEYNOpEeIUBO CKyIuba oj Hadte. Haume, HujenHO npyro
ropuBo Hema HU npuOmwkHO cimuad EPR koepunujent xao Hadra (EPR = energy profit
ratio, ey - OMHOC IIPOW3BE/ICHE €HEepruje M eHepruje Koja ce YTPOUIM Yy MpOoLecy
MIPOU3BOJIEH-E TOPUBA).

VY nouverHoj ¢asu excruoatanuje Hapte EPR je 6uo Behm ox 100; 3a Mopcke n
HOBOOTBOpeHe OymormHe Hadre EPR w3Hocm 5-10; mox EPR  xoedummjentn
aNTEepHATHBHHUX TOPHBA, MOMYT YJFHUX HIKpUJbala u onomace, u3Hoce camo 1 (Newman, P.
and Kenworthy, J., 1999).

VY cTBapy, ynpaBo HHCKe IieHe HadTe U HaQTHUX AepHBaTa MPECYIHO Cy yTHUIaie
Jla TPaloBH TOKOM Tocieamux 50 rofuHa pa3BHjajy MpocTOpHO-PH3MUKy GopMmy Kao aa he
n y Hapenaux 50 romuwHa Hadra M maske Omth jedrmHa W jako mocrymHa. (HajHoBHja
HCTPaKHMBama jacHO MMokKa3yjy aa Hehe).

Jun, Ha npumep, TBpAM na hie ce ApamaTtHuHO HapacTajyhin mpoOieMu Ha Koje
NPeCyHO yTHYy MOTOpHA BO3WJIa (WCHPIJBMBAHEC EHEPreTCKUX pecypca, Aerpajaiuja
KUBOTHE CpEAWHE) jEIHOCTAaBHO pA3PEIINTH - MOOOJBIIAKEM TEXHHUYKO-TEXHOJOIIKIX
nephopmancu ayromoomiaa (Dunn, J., 1998). Uctpakusama OECD-a, MeljyTum, nokasyjy na
MO3UTHBHH e(eKTH MO00JbIIAha TEXHUYKO-TEXHOJIONIKE e()UKACHOCTH KOpHIIhema roprBa
MOTOpPHHX BO3WIa, OWBajy jeIHOCTABHO ‘“TIPOTYTaHW: a) EKCIUIO3WBHHM IOPAacTOM
MOOMITHOCTH CTaHOBHHUINTBA M 0) CBE M3PaKCHUjOM TECHICHIIMjOM J1a ce KyIyjy cBe Behm
ayromobuu (OECD/ECMT., 1996).

IMutep bymen uponnyno xoMmeHTapuie: “ONnCeAHyTH TEXHOIOMKHM PELICHUMa,
MH HarpocTo 3abopaBiramo Ha [leBoHcoB nmpuaImn. ExoHomucta IleBonc je 1865. roaune
mpenBuaeo na he Tamamme HM3y3eTHO MOOOJbIIame e(HUKacHOCTH caropeBama yriba -
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JIOBECTH 10... jom Behe moTpommke yripa.. Y mprMeHa KOHIIENTa OIP>KUBOT pa3Boja y
caobpahajy motmyHo he W30CTaTH, YKOJIHKO C€ HOBHUM, CyIlep-e(UKaCHUM MOTOPHUM
BO3WIKMMa IpeBasbyjy cBe Beha pacrojama. Y CAJ je ox 1973. no 1988. morpomima Hadre
n HapTHHUX JepuBata y caoOpahajy mopacnma 3a 20%, mako je ocTBapeHa aymio Beha
TEXHOJIOIIKA e(pHKACHOCT MOTOPHHX BO3mia y kopumhemy ropusa. [Ipobnem je, 3Hauw,
WIAaK y HaIIOj 3aBUCHOCTH of ayromobmia.” (Newman, P., 1996).

Kao mro HajHOBHja ncTpaxuBama National Academy of Sciences jacHo mokasyjy,
MOTPOIIkHa eHepruje y caobpahajy Moxe ce 3HauajHHje CMAambHUTH jeIMHO KPO3:

a) cMmameme obuMa caobpahaja,

b) ycmepaBame Ha OHE BUIOBe caoOpahaja Koju Tpole Mame eHepTHje,

c) mnoBehame eHeprercke e(QHUKaCHOCTH pa3IMYMTUX BHAoBa caobpahaja

(National Academy of Sciences., 2010).

IIpr ToMm, W cTemeH MOOWIIHOCTH M OOMM Kopwihema ayToMoOWia, 3aImpaBo,
JUPEKTHO 3aBUCE OJ:

1.n3MeHa HHBOA JIOXOTKA M EKOHOMCKOT pa3Boja,

2.nHBecTHIMja y caoOpahajuy wuH(ppacTpykTypy U u30opa caobpahajue
TEXHOJIOTHje

3.11eHa ¥ eKOHOMCKUX MHCTpyMEHAaTa U

4.meljy3aBucHocTH caoOpahaja u rpajacke ¢opme, U Mepa ypOaHOT IUIaHUpaa
(JoBanosuh, M., 2005).

Tako aHanmu3a MOTPOLIKE CEHEprHje rpaiackor caobpahaja y Merpomoiama
pa3BHjeHNX 3eMaba J00Hja MOTIIYHO HOBU CMHCA0 - IPUMEpP HBHXOBOT pPa3Boja je moceGHO
3Ha4ajaH yrpaso 3a IpajjoBe CUPOMAIIIHOT CBETa.

Kpajem mnpomutor Beka HapacTa OTpexmyjyha cmo3Haja nma he y mporecy
UCLPIUbMBaka HEOOHOBJBHBUX CHEPIEeTCKUX pecypca Hepas3BHjeHEe 3eMJbe YCKOPO MMaTH
HEYIIOpEeANBO 3HAYAjHHU]Y YIIOTY Of pa3BHjeHUX 3eMajba. CBe je OUNIIIeHHjE Ja METPOIIOJe
HEPa3BHjEHOT CBeTa (Kao M Oorate a3MjcKe METPOIoJe) Mopajy Outu oOyxBaheHe CBakOM
030MJBPHMjOM KOMIIAPAaTUBHOM aHAJIM30M IOTPOLIKE EHEpPruje pasiMuUTUX BHUIIOBA
rpajckor caobpahaja.

HcroBpeMeHO, 1Mo NpPBHU MyT ce 030MIJBbHO MOCTaBJba M MHUTaEkE KaKO MHTEPAKIHja
ypbane dopme u rpagckor caodpahaja yruue Ha MOTPOILIY CHEPIHje - Tj. A JIK CE BHUIIC
eHepruje Tpouu y caodpahajy MeTporoiia KOMITAaKTHE TPOCTOPHO-(PU3NUKE (PopMe BUCOKHUX
TYCTHHA HACeJbEHOCTH, WIIM TpajoBa ca pasyheHoM (GOpPMOM W HHCKHUM TyCTHHama
HacesbeHOCTH? Ha Ty TeMy ce y akageMCKHM KpyTrOBHMa JaHAC HapKydHHja TUCKyCHja
onsuja u3Mmely 3acTynHuKa Ipo-ayToMoOuiicke caoOpahajHe cTpaTervje W 3aroBOpHHKA
KOHIICTITa OJPXKHUBOT ypOAHOT pPa3Boja.

Oga nebata je 90-Tux roanHa JoNLIa J0 Tayke ycujama. O Tome Haj0oJbe CBE0UH
nutat u3 ['opnoH-Puuapacon-oBor wianka: “Uneja na he Ham mimaHepu OKPEHYTH KHBOT
HarJaBIle UCTOBPEMEHO HaM je Kpajie onbojua u crpana. Ceer tbymana u KenBopruja je
npaBu KapKUjaHCKH Kommap, kora ce Xajek (1945.) yBek yxkacaBao - CBET y KOMeE
MOTPOIIAYM HEMajy TpaBo riiaca, LEHe HUCY BaXKHE, JOK Cy IUIAHEPH MPaBH JECHOTH...
Bbyman u KeHBopTH cy Hamucany WiaHak Koju 3a0pumaBa. IbrxoBa MCKpHBIbCHA HHCY
HUMAaJI0O HaWBHA, jep HeWMH(pOpMHCaHe MOTy CHAOOeTH MYHHUIHjOM Ja MOIpXKE CKyIe
TUIAHOBE 32 PEBUTAIM3ALN]Y LIEHTPAJIHE TIOCIIOBHE 30HE, KA0 M MPOjeKTe U3rPa/iibe TPajcKe
JKeJle3HUIe W yBplihe KOHTpoJe HaMeHe KopHihema rpajcKor 3eMJbHIITA - Y OE3yMHOM
MOKYIIAjy J1a HaM HaMeTHY IITO KOMIAaKTHH]y ypOaHy ¢gopmy. Crora 6u Ouno Hajoospe aa
OHH TIOTpaXKe HEKY APYTY IUIaHETY, 0 MOTyNCTBY HeHAcTamkeHY, Ha K0joj OM 10 MIJIE BOJbE
MOTJIA J]a TPaJe CBOjE METPOIOJIC KOMITAKTHE MPOCTOPHO-(DU3UUKE CTPYKTYpE, 3ajeIHO ca
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jaBHHM TpanckuM caobpahajem Ha comapau moros.” (Gordon, P. Richardson, HW., 1989,
cTp. 342, 344, 345).

byman n KenBoprH cy, MeljyTum, jacHO eMITUPHjCKH MOKa3ajH Jja Cy aMEpU4KH
rpajoBH-TIpearpal)a M3y3eTHO HUCKUX T'yCTHHA HACEJEHOCTH - Y KOjUMa CE UCKIbYYHBO
KOpHCTE ayTOMOOWIIN - H3Pa3UTO HajHECKOHOMUYHHM)H IOTPOIIAYH SHEPTHje.

VY cTBapm, OHO MITO 3arOBOPHUIM IpO-ayToMoOmicke caoOpahajHe cTpareruje
YIIOPHO TMOKYIIaBajy Ja 3aTallKkajy je Ja Cy OCHOBHM Y3pOLHM JpaMaTHYHOI TOpacTa
MOTPOILLE eHepruje y caobpahajy amepuukux MeTponona:

1. HeBepoBaTaH MOPACT MOOMJIHOCTH I'PAACKOT CTAHOBHUILTBA U
2. WCKJbYYMBAa OpHjeHTalMja Ha Kopumheme ayromoOmia, majexo Hajseher

[oTpoIaya eHEpruje o] CBUX BHAOBA rpajckor caobpahaja. A Ha OBe mporece Cy

3HA4ajHO YTHLIAIM yrpaBo pa3dyhena ypbana gopma u HUCKE I'YCTHHE HACEJbEHOCTH

rpanoBa CAJ] (JoBanosuh, M., 2008).

V napenHuM Tabenama gaTe Cy yrnopeaHe BPSIHOCTH MMOKa3aTesba MOTPOLILE CHEPTHje
10 Iy THUYKOM KHJIOMETpY 32 pa3iIM4YuTe BUAOBE Ipajackor caobpahaja.

Tabena 1. IloTpomma enepruje rpaackor caodépahaja y pasinunTuM cBeTCKHM MeTpPONoJIamMa
(y MJ/pkm) (2000. roa.)

T'PAJIOBU AyTOMOGHI AyTobye Kenesuuua OnHOC MOTPOILIEHLE EHEpruje _
(MI/pkm) (MI/pkm) JHIcC ‘ Pa3IMYUTHX BHJOBA IrpaJckor caobpahaja
(TpamMBaj)
(MJ/pkm) AyTo / Aytobyc/ AyTo /
ayTobyc MINHCKH IIHHCKH
CHCTEMHU CHCTEMHU
CAIl 3,52 2,52 0,74 1,4 3,4 4,8
Ayctpanuja 3,12 1,64 1,12 1,9 1,5 2,8
Kanana 3,45 1,61 0,51 2,1 3,2 6,8
Espoma 2,62 1,32 0,49 2,0 2,7 5,3
Goraru a3 3,03 0,84 0,16 3,6 5,3 18,9
CHpOM.a3 2,12 0,74 0,24 2,9 3,1 8,8

Ipopauynato mpema: Kenworthy, J., Laube, F. et. al. (2000). An International Sourcebook of Automobile
Dependency in Cities. Boulder: Un. Press of Colorado; JoBanosuh, M. (2005). Mehyzasucrnocm konyenma ypoanoe
paseoja u caobpahajine cmpamezuje éenuxoe epaoa. beorpan: I'eorpadeku pakynrer.

Y CAJ] u EBponu ayToOMOOMII TPOILH 5 1MyTa BUILIE €HEPrHje O IIMHCKUX CHCTEMa U
2 myTa BUILE 0] ayToOyca, y OoraTiM a3ujckuMm Mmerpornosiama 20 ImyTa BHIIE O ITHHCKUX
cUcTeMa U 5 myTa BHIe oJ ayro0yca, JOK Y METPOIOIaMa HEPa3BHjeHOT CBETa ayTOMOOMIT
TpoI 9 myTa BHIE HEPrHje MO MyTHHYKOM KHWJIOMETPY OJl IIMHCKUX CHCTeMa M 5 myTa
BuIle on ayrodyca. Ctora je OYMIVICAHO Na je 3a YKYIHH OOMM IOTPOIIKE CHEPrHje y
rpajckoM caobOpahajy on mpecyqHOr 3Hayaja YIpaBO KOJIHMKO C€ JHEBHO OCTBapyje
My THUYKHUX KAJIOMETapa Mo CTAHOBHUKY, ayTOMOOMIIOM.

Ta6ena 2. Koainko nmyTa pa3jiIfuuTH BHIOBH I'PajcKor caodpahaja y pa3jiM4uTHM CBETCKMM MeTpOINojiamMma
Tpoule Mame eHepruje (Mo NyTHUYKOM KIUJIOMETpPY) o1 ayromoéuia y rpagosuma CAJL (2000. roa.)

I'PAJOBH ayTOMOOHM.JI M MOTOUHMKJ | ayTodyc JKeJIe3HHIIA U TPAMBaj
CAJL 1 1.4 4,8
Ayctpanuja 1,1 2,1 3,1
3ananHa EBpona 1,3 2,7 7,2
0oraTu a3ujcKu 1,2 4,2 22,0
3eMJbe y pa3Bojy 1,7 4,8 14,7

IIpopauynato mpema: JoBanoBuh, M. (2005). Mehyszasucnocm konyenma ypbanoe paseoja u caobpahajue
cmpamezuje seaukoe 2pada. beorpan: I'eorpadcku pakynrer.
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OunrnenHo je, Takohe, ¥ Ja CTAHOBHMIUTBO aMEPHUUYKHX TPajoBa KapaKTEpHILe
HajBeha MOOWJIHOCT - OHM JTHEBHO OCTBapyjy 45 mMyTHMYKHX Kuiomerapa per capita (3,5
MyTa BHIIIE HETO y METPOMOJiaMa CHPOMAIIHOT CBeTa; 2,5 myTa BHIIE 0] 60raTux a3ujcKux
rpajgoBa; 2 IIyTa BHIIE HEr0 Y 3allaJHOCBPONCKUM rpanoBuma; 50% Bumie Hero y
ayCTPaJIFjCKIM METPOIIOJIaMa).

Y amepuYKHM TpajioBUMa ce, IPU TOM, UCKIBYYHBO KOPUCTE ayTOMOOWIN (BUMa
ce octBapyje 97% NYTHHYKHX KHJIOMETapa MO CTaHOBHHUKY), Tako Ja jeé OCTBapeHa
MOOMITHOCT ayTOMOOMJIOM y aMepHUYKUM TpajgoBuma (44 nkm/cT. 1HeBHO) § myTa Beha Hero
y MeTporiojlaMa CHpOMAIITHOT CBeTa, 7 ImyTa Beha Hero y 6oraTuM a3ujCcKUM TpajioBuUMa, 2,5
nyta Beha Hero y 3amaJIHOCBPOICKMM rpagoBuMa, U 3a 50% Beha Hero y aycrpaiiujckum
rpajioBUMa.

Crora je 3a KOHIIENT OJPXHUBOT YpOaHOT pa3Boja Haj3HAYAjHUjU YIPABO MOKa3aTelb
YKYIIHE TIOTPOIIE-E eHepTrHje Mo TPaJCcKOM CTaHOBHHKY (M3paskeH y MI/per capita), koju y
ceOu o0jeanbyje U MoKa3aTesb MOTPOILLE EHEPTHuje Mo MyTHHYKOM KuitomeTpy (MJ/pkm) u
mokazaresb MOOMITHOCTH CTAaHOBHUINTBA (pkm/st.).

Tabena 3. IloTpomma enepruje y rpagckom caodpahajy (y MJ/ per capita) u npoceuna JHeBHAa MOGHIHOCT
10 CTAHOBHMKY Pa3IMYUTHX CBeTCKUX MeTpomno.a (y km) (2000. roa.)

Torpomma eHepruje y IIpoceuna nHeBHA TIpoceuna nHEBHA MOOHIHOCT
rpajckoM caoOpahajy MOOUITHOCT ayTOMOOMIIOM
TPAZIOBU
Opmnoc Onnoc Opxnoc yaeo
METpoIosa MeTporiona MeETpOIIoa ayToM. y
Ml/per M TpajioBa U TpajioBa U rpajoBa TIKM/CT
capita CALl (=1) TIKM/CT CAIl (=) TIKM/CT CAJ] (y%)
ED
CAJl 55.807 1 45,3 1 44,0 1 96,9
Ayctpanuja 33.562 1,7 32,0 1,4 29,6 1,5 92,3
3.EBpomna 17.218 3,2 23,3 1,9 18,1 24 77,4
Oorar.azmj. 7.268 7,7 17,8 2,5 6,5 6,8 35,9
CHpOM.a3. 6.816 8,2 13,4 3,4 5,8 7,6 43,2

Ipopauynaro npema: Barter, P. (1999). An International Comparative Perspective on Urban Transport and Urban
Form in Pacific Asia. Perth: Murdoch University; JoBanoBuh, M. (2005). Mehysasuchocm xonwyenma ypbarnoe
paseoja u caobpahajne cmpamezuje genuxoe epada. beorpan: I'eorpadcku paxynrer.

VYKyIiHa MOTpoIlkba eHepruje y rpajckoM caobpahajy per capita je y aMepu4kum
rpagoBuMa HajBeha Ha cBeTy - 55.897 Ml/per capita: 8 myra je Beha Hero y Goratum
a3MjCKUM TpajoBMMa W MeETpomojaMa CHPOMAIIHOI cBeTa, 3 myta Beha Hero y
3aMaJJHOCPOIICKUM IpaloBUMa, 2 yTa Beha Hero y aycTpaliijCKUM IpaJoBUMa.

OunrnenHo je, 3Ha4M, Aa MopacT €(pUKACHOCTH MOTPOIIHE TOpHBa MOTOPHHX
BO3MJIA (4€CTO MPOMOBHCAHA TE€3a 3arOBOPHMKA IPO-ayToMoOumIiIcke caobpahajHe moauTHKe,
nonyT /lvHa) He JOHOCH HEKe NpaMaTHYHE YINTEAe Y TOTPOIIEU CHEPruje rpaacKor
caoOpahaja. To yme4aTspHBO MOKa3yje OTPOMHA YKYITHA MMOTPOIIEHa CHEPTHje y TPAICKOM
caobpahajy y CA/l per capita.

W3 nenokynHe pocanaiime aHannu3e MPor3nias a Cy “apryMeHTH 3arOBOpPHHKA
npo-ayroMoOmiicke caoOpahajHe crpareruje, y cTBapu, TeK “JMMHa 3aBeca’ 3a HaMETambe
COIICTBCHHX LMJbEBA, KOjH Cy Yy KOJHM3HjH ca IMJbEBUMa OJPXKUBOT ypOaHOIr pa3Boja.
HukakBu camoperymumyhn MexaHu3MH TP)KUILTa HE JOBOJIE 10 CMambemha 00MMa IpaJcKuX
npeBo3a, HUTH he, Mak, TEXHOJOIIKAa MOo00Jblamka, Kpo3 e(pUKACHHU]Y MOTPOIIKBY TOpHBa
ayToMOOMJIa TOBECTH 10 3HAYAJHOT YCIIOpaBamba rI00ATHOT HCIPIUbHBaha HEOOHOBBUBUX
EHEPreTCKUX pecypca.

Y oBOM mporiecy JaneKo Haj3HA4ajHUjy yIOTY UMajy:
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a) IMopacT CTeTreHa MOOITHOCTH, U

6) Harim nopact y4emrha ayromobuia y rpagckomM caobpahajy.

3aro rpamgoBu CAJl, koju uMmajy HajBehu CTENEH MOOMJIHOCTH M KOpHIIheHa
ayToMoOMJIa Ha CBETy, UMajy M HajBehy mkaj 3a0enexeHy NOTpOLIBY eHepruje (per capita)
y Tpanckom caoOpahajy.

Ta6ena 4. YKynas 6poj craHoBHHKA (Y MHJI.) METPOII0JIa Pa3BHjeHOT U HEPa3BHjeHOT CBeTa
ca NpeKko MMJIMOH cTaHoBHUKa 1950., 2000., 2009. u 202S. roaune

Tomna 1950. | 2000. 2009. 2025.

YKyIHO
yKyHaH op. 2.524 6.071 6.829 8.010
CTAQHOBHHKA
y TpajoB. ca MpeKo 195 1.077 1.294 1.794
MHIL CT.

PazBujenun
yKynaH op. 813 1.194 1.230 1.280
CTAQHOBHHKA
y TPajoB. ca MpPeKo 128 341 348 381
MMIL. CT.

Hepassujenu

Vkynax op. 1.711 4.877 5.600 6.730
CTAQHOBHHKA
y TPajoB. ca MpPeKo 67 735 945 1.413

MHUIIL. CT.

Ipopauynato npema: United Nations. (1998). World Urbanization Prospects (The 1996 Revision). New York: UN.
United Nations. (2004). World Urbanization Prospects: the 2003 revision. New York: UN. United Nations. (2010).
World Urbanization Prospects: the 2009 revision. New York: UN.

OuurienHo je, 3HauH, aa ce HajBehe MoryhHoCTH 030MIBPHMX yIITENA Y HOTPOLIEBH
eHepruje Tpaickor caoopahaja xpujy y:
=  OJroHETaly KOMIUIEKCHE HHTepakKiuje ypoane gpopme u rpajckor caodpahaja,
*  [pOMOBHCamy 3HATHO BehMX TyCTMHAa HACEJLEHOCTH HEro Yy aMepudKuM
rpazoBuMa-tipearpahuma,
*  [OACTHIAKY pPa3Boja (SHEPreTCKH HEYMOpPEAWBO S(PUKACHHjET) jaBHOT TPaJICKOT

caoOpahaja, a yjemHo u

MPOMOLIMjY KOHIIENTa IPUCTYMHOCTH (YMECTO Iopacta MOOHITHOCTH).

Y ToM KOHTeKCTy cBe Behy TexuHy, HapaBHO, 100Wja ymnpaBo NpoOJeMaTHKa
pa3Boja MEeTpOIoJIa CHPOMAIIHOT cBeTa. HanuMe, y BETMKMM TpajioBUMa HEpa3BHjeHOT CBETa
Beh maHac kuBM 2,7 IMyTa BHIE CTAHOBHHKA HETO Y METPOIIOJIaMa Pa3BHjCHUX 3eMalba, a
Beh 2025. rogune he mmarm 3,7 myra Bumie craHoBHuka. O IMpecymHOr je 3Hauaja
YUIbEHHIA J1a CE Y HhbMMa JaHac TPOIIM § MyTa Mame CHEepruje per capita y rpajckoM
caoOpahajy, n ma umajy 5,5 myra mamy emucujy CO, mo cTaHOBHHMKY (y OIHOCY Ha
aMepuyKe rpagoBe, HAPABHO).

3ak/bydak

OunrnenHo je ma 9ecTo NPOMOBHCAaHA Te3a 3arOBOPHHUKA IIPO-ayTOMOOMIICKE
caoOpahajHe crTparerdje, O 3HAYajHUM yIITeaamMa Yy TMOTPOLIBH CHEPIruje IPajcKor
caobpahajy kpo3 mopacT e(pUKacCHOCTH MOTOPHHX BO3WJIA - HE JOHOCH I[UIAHHUpPAHE
pesynarate. To yne4yarsbHBO MOKa3yje OrpoMHa MOTPOIIha EHePruje y rpajckoM caodpahajy
CA.

Y 0BOM Mpoliecy AajeKo 3HAYajHHU]y yJIOTYy UMajy:
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a) mopacT cTerneHa MOOUITHOCTH, 1

0) Harnu nopact yueniha ayromo0una y rpazckom caodpahajy.

3aTro aMepHyKH I'pajioBH, KOjU MMajy HajBehn creneH MOOMIIHOCTH M KOpHUIIhema
ayToMo0Ouia Ha CBETYy, UMajy M HajBehy MKas 3abenexeHy NOTPOLIbY €HEPrje y rpajcKoM
caobpahajy — 55.897 MJ/per capita:

2 myra Behy Hero aycTpaiujcKu rpajoBH,

3 myra Behy Hero 3anaJHOEPOICKU IPagoBH, U YaKk

8 myra Behy Hero GoraTH a3ujcKu TpaJOBU U METPOIIOJIE CUPOMAIIIHOT CBETA.

VYkonuko 61 1 oBe Merpormnoie Tpeher cBera y HapeIHUM JielieHHjaMa IPUXBATHIIE
aMepUIKH TPO-ayTOMOOMIICKH 00pazall ypOaHOT pa3BOja HUCKMX TYCTHHA HACEJHEHOCTH,
KOjH Tak0 HEyMOJbMBO Hamelie HajHOBHUjH Tajac riodaiu3aluje - To OM JIOHEIO CTBapHO
Hecarjieause nocneanue: 14 nyra sehy ykynHy norpoiusy eHepruje u 9 myra Behy ykynHy
emucujy CO; - 1 To camo y rpajickoM cao0pahajy meTpornona Hepa3BHjeHoT cBeTa!
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Abstract: Industrialized countries are exploiting the world energy resources very quickly (although they do not
have enough of their own energy reserves). On the other hand, population of the Third world simply exploded
during the last few decades. Hence, the real problem may occur if the Third world metropolises follow the example
of the auto-dependent, low density suburban development of American cities. The effects will be disastorous: 14
times more energy consumption and 9 times higher emissions of CO, (in the sfere of urban transportation).
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Introduction

It is often ignored that even in the 1950s and 1960s, King Hubbert predicted that
oil peak would happen in 2000. (Hubbert, M.K., 1965). It was only in the 1970s, when
Hubbert’s predictions of the USA oil production came true, that his work became extremely
popular and was confirmed by numerous studies (Hall, P. Clevland, C.J. and Kaufman, R.,
1986; Campbell, K.M., 1991; Campbell, K.M. and Laherrere., 1995).

Campbell has, also, predicted that between 1950-2050 we will have consumed
more than 80 % of the world oil. It seems that we will realize that the “golden age of oil”
has passed, only when we will be forced to consume less and less oil, rather than more and
more, as we have done during the previous century. Campbell concludes that “The world is
indeed approaching the midpoint in the depletion of its oil resources: the epoch of
increasing production is almost over, and the epoch of declining production is about to
begin . . . Future generations will likely look back and see this inflection point as one of the
great turning points in history.” (Campbell, K.M., 1991, p. 51,52).

That peak of oil production has already come, was proven by numerous studies of
International Energy Agency, and even by biggest oil companies, such as British Petroleum
and Shell (Newman, P. and Kenworthy, J., 1999).

Although it became painfully clear to the numerous experts that there would be
less and less oil in the future (and that it would be more and more expensive), the supporters
of auto-dependent transport strategy persistently promote growing use of automobiles and
ever-increasing personal mobility, as if absolutely nothing would change in the succeeding
decades.

Concept of critical sustainability

The definition “Sustainable development meets present needs without
compromising the ability of future generations to achieve their own needs and aspirations”,
given back in Bruttland report, is most often quoted, but also severely disputed, and for the

* .
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same reason - because of its simplicity, it allowes numerous different ways of it’s
interpretation.

Hence, Peter Hall scathingly remarks that one of the major themes of urban
planners in the 1990s become - the concept of urban sustainability. ”The problem was that
though everyone was in favour of it, nobody knew exactly what it meant. To be precise,
though they could all quote by heart the definition of sustainability... it was not at all clear
how this mapped into actual everyday decisions in everyday urban contexts...

The general objectives were easy enough. We should develop:

*  building forms that conserve energy and minimize emissions of pollutants,

= encourage accessibility without mobility, or specifically without the need for
mechanized transportation (particularly, by providing for places to be reachable by
foot and by bicycle),

= develop public transport,

= develop centres of activity around public transport nodes,

= develop new forms of propulsion which are less polluting and more economical of
energy than the internal combustion engine.

The difficult part was the next step. To translate these objectives into actual
context”. (Hall, P., 2002, cTp. 412)

In fact, despite clearly defined objectives, their realization is far from being easy
and smooth (Dabovié, T., Pordevi¢, D., 2009; Ljesevié, M., Milanovié, M., 2009; Pordevic,
D., Dabovi¢, T., 2009). It may not be so apparent, but the economic development and the
process of globalization are firmly opposed to the concept of sustainability.

Peter Ness makes crucial question: “Why does the current urban development
seem to make most cities in OECD countries less sustainable rather than more, in spite of
the political goals of sustainable urban development and sustainable mobility?... One
important reason is the tension between these goals and the goal of economic growth.
Sustainability would be a nice thing, but not as nice as economic growth! ...In the
globalized economy, increased transport, at a regional scale as well as at an intra-urban
level, is often seen as a tool for fostering economic development. Strong vested interests are
also involved in construction of transport infrastructure... Also, more spacious dwellings
and commercial buildings are important elements of economic growth. Together, the items
of «travel and transport» and «residence, heating and lighting» account for nearly half of the
private consumption... A shift towards less resource-consuming housing and transport
would thus mean less consumer demand within important sectors of the economy®.
(ECMT/OECD, 1999, page 3).

At the same time, in the economic science there are fundamental differences in
defining the concept of sustainability. From the point of view of economic development,
there are three completely different approaches. All three approaches, of course, start from
the same assumption - that the total scope/value of capital should not decline.

The basic difference is the degree of the ‘allowed’ substitution of capital structure,
i.e. the substitution of ‘natural’ capital with ‘man-made’ and ‘human’ capital:

- if the substitution of natural capital with man-made and human capital is

allowed/ legitimate, it is ‘weak sustainability’

- if the substitution of natural capital is not allowed, it is ‘strong sustainability’

- if it is insisted on the perseverance of one critical part of natural capital,

without which the survival on the planet will be in question, it is ‘critical
sustainability’

The following analysis will show to which extent the non-renewable sources of
energy - especially oil - are critical factors of urban sustainability, and that the concept of
‘critical’ sustainability is the most acceptable one.
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The energy consumption in urban transport

Focusing on the subject of non-renewable energy resources, which is one of the
major sustainability issues, an interesting paradox can be revealed.

Starting from the 1973, three successive global energy crises shook the world.
Hence, during the 1980s, along with creation of newly emerged paradigm of sustainability,
the topic of sustainable energy consumption was in the center of scientific research.

As it has been revealed in the study of OECD: “Currently, world energy trade is
dominated by the energy-hungry importers of the OECD, as well as a few large energy
exporters.” (OECD., 1999. page. 50). Total energy consumption in the countries of OECD
is rapidly growing (OECD/ECMT., 1996). The problem is that the industrialized countries
have oil and gas reserves only for the following 10-20 years. (OECD., 1999).

The participation of the Third world in total global oil consumption is really low
today - only 26%. While the countries of OECD have already reached the level of energy
consumption of 4,5 t of oil equivalent per capita, the average for the rest of the world (0,8 t
per capita) is 6 times lower! (OECD., 1999).

Hence, it is obvious that industrialized countries consume energy resources most of
all, while their reserves are disappearing, and their energy consumption is constantly
increasing. However, the real problem will appear when The Third World population
(whose energy consumption per capita is negligible today, but the number of population is
dramatically increasing) realizes considerably faster rate of economic development.
According to the recent OECD researches, the share of the Third World in the total energy
consumption will rise from 26 %, to 58-67 % in 2050 and even to 72-83 % at the end of the
century. (OECD., 1999, page 50).

In the period 1973 — 2007 global energy consumption doubled — from 4.765 to
8.286 MTOE (Million Tons of Oil Equivalent)) (National Academy of Sciences. 2010).
Ignoring this global problem will not, certainly, contribute to its solving: numerous
researches clearly indicate that global energy consumption will have been even three times
higher by 2050 (OECD., 1999). Also, the objectives of sustainable and economic
development are in huge collision. It is is most apparent in the sphere of non-renewable
energy resources. It is obvious that “if global energy demand were to grow by a factor of
three or more, the options would shrink to just three alternatives which all carry major
disadvantages.

= The fossil option would eventually raise atmospheric CO2 levels by a factor of
three or more, and thus possibly trigger a series of global changes which, even if
identified as dangerous, would then be impossible to turn around.

=  The solar option, probably the least harmful of all, would be expensive and use a
lot of land, while

= the nuclear option, whose technical feasibility remains to be proven, brings with it
the need for extreme global political stability.

Thus, it may well be that the real challenge of our generation is not to develop
large new energy resources, but to find means to decouple the energy needs of the society
from its wealth and standard of living.” (OECD., 1999, ctp. 80).

The share of transport in total global energy consumption is huge: 39% is
consumed in industrial sector, even 27 % - in transport, 19 % in residential sector, 8§ % in
commercial sector, and 7 % in agriculture and other activities (OECD., 1999).

At the same time, together with fast economic development, the share of transport
in total energy consumption is rapidly increasing. In the last two decades of the previous
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century, the share of transport in energy consumption (in OECD countries) has risen from
24 % to 31 % (OECD/ECMT., 1996).

The share of transport in oil consumption is especially important: oil is the basic
source of energy in metropolises. It represents most concentrated form of energy (apart
from nuclear energy, of course). It is most easily extracted, processed and transported of all
fossil fuels, and we completely depend on it for most of our transport demands.

Only in the USA, the world’s biggest consumer, with the consumption of 20 % of
global primary energy, 70 % of its total annual oil consumption is consumed in transport!
(National Academy of Sciences., 2010).

Although numerous attempts have been made to develop alternative fuels, it is
obvious that they are far more expensive than oil. Namely, there is no other fuel which has
similar EPR coefficient as oil (EPR = Energy Profit Ratio, — the ratio between produced
energy and the energy which is consumed in process of fuel production).

In the initial phase of oil exploitation EPR was higher than 100; for sea and newly
opened oil boreholes EPR is 5-10; while EPR coefficients of alternative fuels, such as oil
shales and biomass is only 1 (Newman, P. and Kenworthy, J., 1999).

Actually, low prices of oil and oil derivatives have been decisive factors for
development of spatial-physical form of the cities in last 50 years. In that respect,
everything is going on as if oil will still be cheap and easily attainable for the next 50 years.
Recent researches have clearly indicated that it will not.

Dunn, for example, states that radically growing problems made primary by motor
vehicles (exploitation of energy resources, degradation of environment) will be easily solved
- by improving technical-technological performances of automobiles (Dunn, J., 1998).
However, the OECD researches show that positive effects of improvement of technical-
technological efficiency of the use of motor vehicle fuel are simply “absorbed “ by: a)
explosive increase of population mobility and b) rising tendency of buying bigger
automobiles (OECD/ECMT., 1996).

Peter Newman ironically remarks that we, completely obsessed with technologic
solutions, have simply forgotten Jeavons’s principle. The economist Jeavons predicted in
1865 that (for that time) extreme improvement of coal combustion would cause even more
consumption of coal... Also, the application of the concept of transport sustainability will
be completely omitted if new super-efficient motor vehicles cover long distances. In the
USA in the period 1973-1988 oil and oil derivatives consumption in transport increased for
20%, although technological efficiency of motor vehicle fuel use was doubled. So, the
problem is that we are still auto-dependent. (Newman, P., 1996).

As recent researches of National Academy of Sciences have clearly shown, the
energy consumption in transport can be significantly reduced only by:

a) reduction of the transport volume,

b) focusing on those transport modes which consume less energy,

¢) increasing energy efficiency of different transport modes (National Academy

of Sciences., 2010).

Additionally, both the degree of mobility and the scope of the use of automobiles,
in fact, directly depend on:

1. income changes and economic development,

2. transport infrastructure investments and the choice of transport technology

3. prices and economic instruments

4. interdependance of transport and urban form, and influence of urban planning

policy (Jovanovi¢, M., 2005).
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Thus, the analysis of energy consumption of urban transport in metropolises of
industrialized countries gets completely new sense- the example of their development is of
particular significance for the cities of the Third World.

At the end of the previous century, it became clear that the Third World countries
would soon have incomparably more important role than the industrialized countries in the
process of exploiting of non-renewable energy resources. Thus, it became more obvious that
the metropolises of the Third World (as well as wealthy Asian metropolises) must be
included into any serious comparative analysis of the energy consumption of different
modes of urban transport.

Simultaneously, the question which for the first time seriously arises is: How does
interaction of urban form and urban transport influence the energy consumption —i.e.
whether more energy is consumed in transport of metropolises with compact spatial-
physical form and high densities, or in the cities with sprawling urban form and low
densities? This topic is the cause of the severest debates in academic circles today between
the supporters of auto-dependent transport strategy and the supporters of urban
sustainability concept.

This debate reached its climax in 1990s. The following quotation of Gordon and
Richardson proves this the best: “The idea of planners turning our lives upside down in
pursuit of singlemented goal is as horrible as it is alien. The Newman - Kenworthy world is
the Kafkaesque nightmare that Hayek (1945) always dreaded, a world where consumers
have no voice, relative prices have no role, and planners are tyrants... Newman and
Kenworthy have writen a very troubling paper. Their distortions are not innocent, because
the uninformed may use as ammunition to support expensive plans for central city
revitalisation and rail transport projects or stringent land use controls in a futile attempt to
enforce urban compactness... Perhaps Newman and Kenworthy would be well advised to
seek out another planet, preferably unpopulated, where they can build their compact cities
from scratch with solar powered transit.” (Gordon, P. Richardson, H.-W., 1989, pages 342,
344, 345).

However, Newman and Kenworthy have empirically proven that American
automobile oriented, low density cities are certainly the most energy inefficient.

Actually, supporters of auto-dependent transport strategy persistently try to conceal
the main causes for dramatic increase of energy consumption in transport of American
metropolises, which are:

1. incredible growth of urban population mobility
2. exclusive use of automobile, undoubtedly the biggest energy consumer of all urban
transport modes. Also, significant influence on these processes have sprawling

urban form and low densities of the USA cities. (Jovanovi¢, M., 2008).

Comparative analyses of the indicators of energy consumption per passenger kilometer
for different modes of urban transport is given in the following tables.

Table 1. Energy consumption of urban transport in different world metropolises (in MJ/passenger km)

Energy use ratio of different transport modes

CITIES automobile Bus Rail

(MJ/pkm) (MJ/pkm) (MJ/pkm) auto /Bus ]lius]/ auto / rail
. ai
in
USA 3,52 2,52 0,74 1,4 3,4 4,8
Australia 3,12 1,64 1,12 1,9 1,5 2,8
Canada 3,45 1,61 0,51 2,1 32 6,8
W. Europe 2,62 1,32 0,49 2,0 2,7 53
Wealthy As. 3,03 0,84 0,16 3,6 5,3 18,9
111 world 2,12 0,74 0,24 2,9 3,1 8,8
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Source: Kenworthy, J., Laube, F. et. al. (2000). An International Sourcebook of Automobile Dependency in Cities.
Boulder: Un. Press of Colorado; Jovanovi¢, M. (2005). Meduzavisnost koncepta urbanog razvoja i saobracajne
strategije velikog grada. Beograd: Geografski fakultet.

Table 2. The extent at which different modes of urban transport (in different world metropolises) consume
less energy (per passenger kilometer) than automobiles in the cities of the USA

CITIES Auto and motocycle Bus Rail
USA 1 1,4 4,8
Australia 1,1 2,1 3,1
W. Europe 1,3 2,7 7,2
Wealthy Asian 1,2 42 22,0
11T world cities 1,7 4.8 14,7

Source: Jovanovi¢, M. (2005). Meduzavisnost koncepta urbanog razvoja i saobracajne strategije velikog grada.
Beograd: Geografski fakultet.

In the USA and Europe an automobile consumes 5 times more energy than rail
system and twice more than a bus; in wealthy Asian metropolises 20 times more than rail
system and 5 times more than a bus; while in the metropolises of the Third World an
automobile consumes 9 times more energy per passenger kilometer than rail system and 5
times more than a bus. Therefore, it is apparent that the extent, at which passenger
kilometers are daily realized per capita, by automobile, is of crucial importance for total
level of energy consumption in urban transport.

Also, it is apparent that population of American cities has by far the highest mobility
— 45 passenger kilometers per capita daily (3,5 times more than metropolises of the Third
World; 2,5 times more than wealthy Asian cities; 2 times more than West European
countries; 50 % more than Australian metropolises).

In American metropolises, almost only automobiles are used (their share is 97 % of
the total passenger kilometers per capita). Hence, automobile mobility in American cities
(44 passenger km/per capita daily) is 8 times higher than in metropolises of the Third
World, 7 times higher than in rich Asian cities, 2,5 times higher than in West European
cities, and 50 % higher than in Australian cities.

Therefore, the indicator of total energy consumption in urban transport (expressed in
MJ/ per capita) is the most important for the concept of sustainability. Also, it includes both
above mentioned indicators - the indicator of energy consumption per passenger kilometer
(MJ/passenger km) and the indicator of population mobility (passenger km/ per capita).

Table 3. Energy consumption in urban transport (in MJ/ per capita) and the average daily mobility of
different world metropolises (in pkm/ per capita)

Urban transport energy Average daily mobility Daily automobile mobility
use
CITIES Ratio Ratio Ratio Auto
world world world share in
MI/per metropolises/ pkm/per metropolises/ pkm/per metropolises/ pkm/per
capita USA capita USA capita USA cities capita
cities (=1) cities (=1) (=1) (y%)
USA 55.807 1 45,3 1 44,0 1 96,9
Australia 33.562 1,7 32,0 1.4 29,6 1,5 92,3
W. Europe 17.218 32 23,3 1,9 18,1 2,4 77,4
Wealthy As 7.268 7,7 17,8 2,5 6,5 6,8 35,9
11T world 6.816 8,2 13,4 3.4 5,8 7,6 43,2




169

Source: Barter, P. (1999). An International Comparative Perspective on Urban Transport and Urban Form in
Pacific Asia. Perth: Murdoch University; Jovanovi¢, M. (2005). Meduzavisnost koncepta urbanog razvoja i
saobracajne strategije velikog grada. Beograd: Geografski fakultet.

Total energy consumption in urban transport in American cities is the highest in
the world - 55.897 MlJ/per capita: 8 times higher than in wealthy Asian cities and
metropolises of the Third World, 3 times higher than West European cities, twice higher
than in Australian cities.

Therefore, it is obvious that the increase of efficiency of motor vehicle fuel
consumption (often promoted thesis of the supporters of auto-dependent transport policy,
such is Dunn) does not considerably save energy in urban transport.

The most important role in this process definitely have:

a) rapidly increasing level of mobility, and

b) dramatically increasing share of automobiles use in urban transport .

These are the main reasons why American cities, which have the highest level of
motorized mobility in the world, have, also, the highest energy consumption per capita ever
registered in urban transport.

It is apparent that “the arguments” of supporters of auto-dependent transport
strategy are, in fact, only a “disguise” for imposing their own objectives which are in
collision with the objectives of the sustainability.

It is obvious that the serious savings of energy in the urban transport sphere can be
obtained only through:

= analysis of complex interaction of urban form and urban transport,

=  promotion of considerably higher densities than in American cities.

=  encouraging development of urban public transport (that is much more energy
efficient) and

= promotion of accessibility (instead of mobility).

Table 4. Total number of population (in millions) of the metropolises of the industrialized countries and the
Third World countries with more than million inhabitants 1950., 2000., 2009. and 2025.

Year 1950 | 2000 2009 2025
World

Total population 2.524 6.071 6.829 8.010

In cities with over 1 195 1.077 1.294 1.794

mil. inhabitants

Developed countries

Total population 813 1.194 1.230 1.280

In cities with over 1 128 341 348 381
mil. inhabitants

Developing countries

Total population 1.711 4.877 5.600 6.730

In cities with over 1 67 735 945 1.413
mil. inhabitants

Source: United Nations. (1998). World Urbanization Prospects (The 1996 Revision). New York: UN. United
Nations. (2004). World Urbanization Prospects: the 2003 revision. New York: UN. United Nations. (2010). World
Urbanization Prospects: the 2009 revision. New York: UN.

In this context, development of the Third World metropolises has become even
more important. Namely, in the large cities of the Third World there are now 2,7 times more
inhabitants, and in 2025 they will even have 3,7 times more inhabitants than metropolises of
the industrialized countries. Third World metropolises use 8 times less energy per capita in
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urban transport and produce 5,5 times less emission of CO, per capita (in comparison to
American cities).

Conclusion

It is evident that strongly promoted thesis of the supporters of auto-dependent
transport strategy - that significant savings of energy, in sphere of urban transport, could be
made only through increasing efficiency of motor vehicles - has not given the planned
results. This is expressively proven in huge energy consumption in urban transport of the
American cities.

The most important role in this process definitely has:

a) dramatically increasing level of personal mobility, and

b) abrupt rise of automobile use in urban transport.

These are the main reasons why American cities, which have the highest level of
motorized mobility and use of automobiles in the world, also have the highest level of
energy consumption in urban transport ever recorded— 55.897 MJ/per capita:

2 times higher than Australian cities,

3 times higher than West European cities, and even

8 times higher than wealthy Asian cities and metropolises of the Third World.

If the Third world metropolises follow the example of the auto-dependent, low
density suburban development of American cities, which new wave of globalization so
intensely imposes, it will cause unforeseeable consequences in the succeeding decades: 14
times higher energy consumption and 9 times bigger emission of CO, — and this is only for
urban transport of metropolises of the Third World !
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