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A Qcupacio do scio
Empragos, residéncias, densidades e centralidades
infrasstruturas de transpories

Evolucio e distribuicdo da renda

A evoiugdo do pargue e da sua estruiura

-3

As desfocacdes urbanas

Volumes de circulacao

O sistema de transporte coletive

A procura de transporie

OS EFEITOS DA AUTOMOVEL DEPENDENCIA
Emissées de gases poluentes

Matodologia para simular os efeifos do tréfego no ambienta
As emissdes aespecificas

Em

ss6es do setor dos franspories
Balanc¢o energético do setor
GQuafidade do ar

Sinistralidade rodoviaria
Qualidade de vida urbana

UM QUADRO PROSPECTIVO

A iinha de fendéncia
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Um fusturo gue resultard das decisdes de hoje
Caracterizaciio dos cenarios
A incidéncia ambiental da mairiz de transportses do fuiure
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8 SINTESE: BREVE CARACTE: UZACAOD DA AUTOMOVEL
DEPENDENCIA NA AREA METROPOLITANA DE SAQ PAULD

A Area Metropolitana de S&c Paulo regista ba

=

aixos niveis de gualidade do ar, que se

traduzem em efeitos negativos na saﬁde; induzindo custos acrescidos para os cidaddos ¢

verificam-se decerio dasnos no patr:m”ﬁio urbanistico com interesse historico ¢ uma
apeténcia dos cidadBos para se distanciarem do nlicleo urbano central conduzindo este a

para So Paulo caminhar no sentido da sustentabilidade, inevitavelmente terd de haver
agdes corretivas a utilizagio dos modos de transport pecificamente, ao uso do

Q3o Paulo & uma cidade que apresenta sintomas crescentes de quiomdvel dependéncia.

Como a maior parte das grandes metropoles do mundo apos a segunda guerra mundial,

+

vo moldou g estrutura e forma urbana ga anisrior cidade

=ty
-4

advento do transporte colet

trico e comboio). Foi a fase da cidade do Transporte Coletivo. Com o aparecimento

e democratizagio do uso do automovel quebra-se a ligagho entre a urbanidade da

MNos E stados Dm{mg Q.. Amerlfu a partir dos anos 20 ena B Europa  partir dos anos 60



toty

s - i B % * 3 £_1 L o
surgimento de areas residenciais de mutto fraca gensidage ae h bitantes. Estes passam a

r i u
transporte proprio ¢ sem hipétese, as mais das
qual ¢ penalizado pela dispersdc de fluxos.

B R o _
aumento da utilizacde do solo, energia, agua ¢

de guﬁiguuifé’ o OF, Fif ‘{Jf}‘ FTIIES (HSIOS e Lﬁl‘iéfjii :'?zf'f.ié'?i{ 1T a,

A dependéncia do automdvel é a principal jo

Fd gue emipurTa as cidades parg o

£ ] > 77 ;-
outros materiais, com efeiios em fermos

¢ goidernites. B

impossivel abordar a quesido da susieniabilidade urbana sem aiuay na auiomovel

dependéncia” | afirma Newman & Kenworthy na obra acima citada.

'

fstados Unidos da América ¢ Austrilia e minima nas cidades da Europa ¢ algumas das

S30 Paulo é uma das maiores &reas urbanas do mundo onde se vem as istindo

> & uym

eumpéias}' . Nestes valores 4 se nota um padrio de dispersio mais préximo do modelo

su erwrﬂs 24

* Todos os valores relativos 3s cidades americanas e as
Kenworthy

europeias foram colhidos em Newman &
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7

desnecessarios em infraestruturas ineficientes, numa urbe imensa desarticulada que 2o
invés de progresso anuncia G ca0s.
Quadro 1
indicadores de automovel dependeéncia
1labfha tmpregos/ha Hiab+imp/ ha MU ransportc MI$ PR
urbanizado Per capita
AMSP 269 8.6 29.5 18 35
Bcdia 13 Cidades 23
USA 142 8,1 o4 238
Media 11 cidades R o
Furopa 495 31,3 25 0R3
No ambito do presente estudo foi construide um medelo de simulagio que permiie

quantificar ¢ que acontecerd, em termos energeticos ¢ de emissdes, caso a tendéncia que

de hi anos se vern manifestando se mantiver. Teremos em 2010 pelo menos 60% das
viagens motorizadas realizadas em firansporie individual, com percursos médios

crescentes e cada vez menos pessoas por automével. Tal situago refletir-se-a em 39,5

b

Mega Joules per capiia consumidos em transporte & emissoes de gases de escape gue se
situarSo entre 2 e 2.5 vezes o nivel j& alarmante das emissdes atuats.
iz vez mais um dessjo sentido pelo cidaddo. Inquéritos feitos em

pagar {wiliingness fo pay) por ar mais iimpo € acessibilidades melhoradas, ¢ a

= N

IR T T S S 5 L N TR i R Bt Rasw sipadacnalny oldadSo o =
gl,usaﬂhﬁ iein i\_ Tie pi‘ﬁi}&behé 4e {4 5er. it oal ?ﬁu;ij, Do Vi idﬁ,& D 10 CIGAGAD Comum,
— 37 1 - 1 1 ~ e x 1 -
Hxistern medidas a tomar que s&o ge grau o abrangencia Guirenies A analcgia com a

uatidade e quantidade necessarias para tornar ¢ automovel redundante
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operando com elevadas taxas de ocupagio,
adequado para a limitaglo das emissBes. Por outro lado, um bom planejamento urbano €

a chave para a resolucio dos problemas de trafego. Nio se trata de melhorar as viagens,

trata-se sim de evitar 2 necessidade de desiocagho
Os capitulos seguinies procuram apresentar um retra o da situacdo atual e medir o que

serfio os efeitos de uma politica coerente de combate & aufomovel deperdéncia.
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de planejamento a AMSP esta dividida em 7 sub-regifes, o mesmo
zonamento que ¢ utilizado nos estudes de mobilidade para analise das Urigens / desting.
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As densidac

—

Zm fermos ﬁvuA{)ﬂ aficos

As Regides como esiio definidas nfo sdo homogéneas, verificando-se, por exen nplo,

jue as maiores densidades yapu’iacienais (170 a 21C hab./ha) ocorrem, para aiém do
“hipercentro” ((entral Business District - CBI}y em municipios do MNordeste, como
Guarnthos, ou do Sudoeste. T4 a maior densidade de emprego (1,5 2 2 empregos / hal J

Mesmo antes de passarmos 3 analise do sistema de transportes, € desde ia possivel
constatar que o espago urbano, com fortissima polarizacio de empregos em areas que
ndo coincidem com as de maior densidade populacional, e sendo esta, no global, baixa,

é altamente propiciadora de forte automével dependéncia,

g
-mw

pamasd

Ty

i . 3 i, . ; o Fad o

Flang imegrado ae

o

indamentais de cada uma das Regides. Complementando com a informagiio do

PMGSP, obtém-se a sintese constante do Quadro 4.
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%), seguida dos

rtanto, maioriigriamente movida a gasolina (69

8

A frota da AMSP &, ¢
veiculos a alcool {24%) e diesel (6%). Apenas uma franjs inferior a 1% & movida com

mies de energia (gases combusiiveis, eleiricidade, sic ).
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Cuadro 20

Distribuic@io do vol. de irafegoicategoria no S.Trabalhadores  (SPU70)
fveicuios]
Anp Passeio Comereial Total
VL (D) VC(3) VCi4) VO(3) VC6) Sema
iv4t 2093380 | BT 6RO 48 653 7 666 20 454 1RT7Z 166327 | 2259716
1945 3112078 | 133159 70 034 ig 451 32092 2458
Fonte: DERSA, Boletim Anual de estatistica de 1995, pdg. 72 (,kan59 — Pista Leste }
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O gasdleo {diesel) é o combustivel que mais emissdes especificas lem para quaiguer um
dos poluentes tratados, com eXcepgdo dos motociclos e similares que emitem mais

monoxido de carbono.
Comparando o dlccol com o gasool ¢ de notar gue esie {gasool} tem menores emissdes

sspecificas de mondxides de carbono, hidrocarhonetes, e Oxidos de

L]

+

Nitrogénio{nitrogénic). Em compensagio o aicool nio tem emissBes nem de particulas

[«

Y

nem de SOx (6xidos de enxofre}.

Grafico 1

Cmisades relativas de poluentes por tipo de fontes.

100%

80%

20%

0% -
co HC NOx 50x Pl
m VEiC {EVES @ VEIC. PESADOS B PROC. INDUST.
[ RESSUSPENSAD F AEROSSOL SEC.

fonte: Relntorie de Qualideds do Ar no Bstade de 88o Paulo, 1998

- o

Em termos de contribuicio dos vérios setores da atividade pata o total das emissfes,
consiata-se que tanto nas emissdes de CO, e HC (hidrocarbonetos), como dos NOX
{oxides de Nitrogénio}, © s veiculos automaveis sio responsaveis pela quase totalidade

das emissdes. De notar que no caso do CO e dos HC os veiculos leves sio responsaveis

por mais de 80% das emissGes.
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c
COMBUSTIVEL BIF.
L7
ALCOOL 182 220 1%
AROLINA 5160 ®75 3%
DIESEL 516 393 -26%
AMOYTOR 631 163 157%
TANIS {1 53
TOTAL 1467 1.784 16%
Ho
COMBUSTIVEL MODELG DIE
Y
ALCOGOL, 21 23
GASGIINA 4z el
DIRSEL 12 54
MOTOSR & 2%
TAKIS () 3
TOTAL 109 205 28%

MODELC

TCTAL

ALCOOL 13 15 169

GASOLINA 3% 47 35%%

DESEL 50 987 259%

TAXIS i 3

MOTOS 4 i 210%
129 353L 176%]

{1} - incinido em Autormdveis
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3.2 Qusalidadedoar

Parimetros de Qualidade do Ar

Na regido metropolitana de S&c Pauic o8 dados de qualidade do ar sdo recolhidos pela
CETESB { Companhia de Tecnologia de Saneamento Ambiental } através de uma rede
automatica e duas redes manuais de monitorizagéc.

A rede automéatica é composta por 24 estagles de amostrager fixas, ¢ 2 estagbes

is. Vinte e dois locais de z'nmfrag m estio situades na AMISP e dois na 4rea de

= Wik A PAREsl
L R e

AEAUA
: SANT & ANDRE - CAPLAYA
SANTD ANDEE - CENTRD
tBERﬂPBERA AC CAETAND DD BUL
EEMA 3 D BERNARELD BU CARPD

ioealizaco das EstagBes ds 2 Rede Antomiticn,
Tonte BtEpdfyww.ccteshbr
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A ultrapassagem do padrdo de qualidade
(indice maior que 100). A qualidade ma (indice maior ou igual a 200) indica a

ultrapassagem do nivel de atengdo, a péssima indica a ulirapassagem do nivel de alerta,

o 2 critica & assinalado pela a ultrapassagem do nivel de emergéneia.
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Como se pode observar na tabela as estacBes que apresentam ¢ pior in dice de qualidade

do ar - gualidade m¢ - 880 Maua, Sio Caetano Ibirapuers, Miooca, Cubatio-centic €
S Miguel Paulista. uase fodas as esiaches apreseniam uma

éﬁa—f‘ef;mda, o que eqiivale a dizer que as concentragbes dos pot

Resalga-se, no entanto, que a distribuicio do indice geral difrio . constante do quadro 45,
deve atender & representatividade dos pardmeiros ¢e guatidade do ar, de acordo com 2

exemplo, o 0zbnio ¢ um parametro importante em relacdo aos efeitos sobre a saude e,

como tal pardmetro € usado, sempre que 1 medido, come refer8ncia, as medigbes ndo
devem ser tomadas em estacBes localizadas em zonas de grande circulacio de irafego

onde haia emissdes de NOx e Compostos Orglnicos Volateis (COV) por fonies fixas,




De acordo com a fonte citada, dos mortos
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srmisirandage 1oc

entre a circula

Fo rodov

a rogoviaria

oviariz na Grande S

iAria e pedonal.

< k£ i
s exiraprdinariamente

- em Nova lorgque s€

- i
conira, por CXemp:s,

60% sio pedestres, o gue liustra © conflito



60

maior utilizacfio do transporie individual e desincentivo 3 utilizagio do iransporte
coletivo

Como reagio 4 inseguranga a populagdo com emprego tende a isolar-se, COM Prejiizo

da vida comunitéria.

2o outro lado, sdo as classes sociais de mais haixa renda gue sdo mais penalizadas. De
s i £

gue 10 salarios minimos t8m menor oportunidade de viagem (2,3 vezes menor do que a

T3
i)
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i
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erdem mais tempo para se deslocar, € o tempo despendido

&

viagem ¢ 32% maior do que © tempo gasto peios mais ricos. A velocidade média do

afirmar que o sistema esteja a produzir resuitados positives: as filas de




nas deslocagBes, o equivalente a 5 biliBes de U$ (dados da ANTP,

condigBes de circu

1907, Estas

i

lacio sio também especialmente gravosas em 1ermos de emissGes de

gases poluentes, de qualidade do ar e de exposigio direcia das pessoas que ocupam 08

veiculos aos mesmos.
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fethoria da reparticio da renda {m

favorecidas}, tal como no cenano 1)

{ivy Investimentos em infraestruturas ro ioviarias no sistema radial e circular, mas
agora também em modais de transporte de aita capacidade, isto €, sera levado a

s ~ & 1 T A o 4 3 5, Hrial
pratica a eXpansag 42 rece de meird e dz rede de irem, e gveniualmenie
2%

o

srolebus serd complementado com uma rede de metrd Ligeiro Ge supericic. Uma
s

rede de parques de estacionamento automovel em zonas periféricas de inferiace

com transporte phblico seré criada.

{v} O problema da inseguranga no iransporte coletive serd resolvido
{vi} A politica de urbanismo tendera a melhorar o uso do solo, favorecendo ©
DO (TR o Joe < S " - .. T i o1 L TSI W,
aparecimento de poles onde a residéncia, o trabalho © ¢ jazZer estarasc Miegrados.
{(vily  Acelerada entrada do gés natural como combustivel dos transportes rodoviarios,
tirando partido das condigBes orogréficas muito favoraveis da AMSP.

Caracierizacdo do cendrio em (ermos @ de modais

cenario anterior, vai-se traduzir por um aumento do indice de Mobilidade {(viagens

motorizadas por habitante). j4 que pessocas que estavam remetidas para as deslocagBes
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al do aglicar estdic na base da volatilidade dos pregos de élcool
. parece que a solugio passe nem por sistemas de subsidio,

S
gue nawralmente destruiriam 2 veracidade dos pregos e introduzitiam

snviesamentos no mercado, nem pelo abandono puro € simples de uma acdo

que tém vindo a ser aplicadas em paises COmo 2 Alemanha, a Dinamarca, ©

. Tiad . D atad = 4 e a doses o B P
Reino Unido ou o Bstado da California, por exemplo. Uma taxa como a1 sferida
ter4 impactes sociais graves, em especial numa situacio como z brasileira, com

4

uma economia saindo de um processo de ajustamento. A avaliacBo desse

o~

impacio esta claramente fora do &mbito do presenis estude. No entanio, © seu
aparecimentic, mesmo que de uma forma gradual, ¢ um sinal importante que

seria dado a0 mercado no sentido mais correio, principalmente se essa laxa for

mais pesada para 08 v eicuios de maior idade.

Diversificacio da oferta de combustivels por reforgo da presenca do gas natural.

kS x
Nesta ambiio, deve dar-se prioridade ao seu cOnNSuUMoO {i} nas frotas urbanas de
transporte de passageiros ¢ de mercadonas ¢ servigos urbancs {recolha de
residuos caseiros, por exemplo), (3i) nas frotas privadas {empresariais) de de

servico de assisténcia e apolo; e (i) nos veiculos provados de utilizag@o

& ” =

predominantemente urbana, sendo aplicavel particularmente neste <aso 08
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{ BACKGROUND
i 1. U Lagislation O Yobide Smissinn Seandards

Directive HU22/EEC' was the firwt directive 1o lay down emission [imits for passenger cars
Treer she past two desades subsequent amendments 1o Directive TH230/EEC and the adoption
af legigistion on amission standards for liuhr commersial® and heavy duty vehicles® have
strengthened and sxiended Community policy in this ares, When the smission standards for
sassegenger cars laid dows in Direcive S4/12/ECY (the latest amendment of the 1970 bese
directive} come into efect in 1996/97, emissions of regulated pollutants from new passenger
carg witl be reduced by over 30% as compared w the stahdards which prevaiied in the easiy
1970s. These improvements ia standards ars Husrrared bilow 15 Eigi

Diregiive TOMZVEEC: OJ. No. L 76, D064 (w75, ¢ §

* Dirsctive 93/SPEEC: O No L 186, 28071003, p21.
2‘?”“’\-

¥ Digective 9US42/EEC OF No. L 298, 25101938 g1,

7 Directive 94/1PEC: OF No. L 190, 154819994, p. 43
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e et are
Teauteon

i
ted and possibi

s

TR

“in sthese prosposals [fesure propossis for emission standards io apply jfrom 2688} &

Commizsion shall ke the following approteh:

R
,

moiify orifevie amd relafed ohjecives,

the meavures sholl be desigmed 1o produce effecis io meel ihe requirgimenis 5f the

Compeurity’s aif

oz assessment of the cost sffectivensss of taking each measure skzil be undericien;
i this globgl assessment full account shall be taken, inter alia, of the coniributions
B

AFALIE,

- reffic monogemeni, for example by spreeding the environmenial COSIS

anpropriciely,
- emhanced wrbas public ranspori,
- mew propulsion fechnologies {e.g eleciric iransmission),
- fhe use of aliernative fuels {e:g; biofuels), could make io improving o quality,

the measures shall be proportionsi cud reasomable in the Hght of the fmended
ahjectives.”
Fhe gt improves vehicle
technolo ¢ emission control
Sysiems sures mentionsd

above.

sxdm F kgl B ceswen | = S b 3
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3 THE SYROPEAN AUTO-DIL PROGORAMME
2, ¢, Phuse ¢ - Egtablishing The Framawerk

- in keeping with Ha commilment ip develop a more comprehensive approach o reducing

_emissions from road transport, the Commission decided ai the end of 1992 to initate 2

technicai work programme fo provide a solid technical foundation upon which to base is

. fnure legisiative proposals. In accordance with the principle of 'shared responsibilin’

-expressed i the 3th Environmental Action Programme, the Commissloners for Environment,

- industry and Energy, invited the Ewrupean associations of ihe car {AUEA} and oil

- {ELUROPIA} industries 1o make aveilable their considerable know-how and expertise and to

.collaboraie in the reslisation of this technical programme. The two indusiries responded

possmveiy to this invilgion and together with the Commission designed, planned and
5z programme which subsequently became known as the Aute Ol programme.

= of the Auto Gil programme was defined 2y

" fo provide policy-moiers wilh an chjeciive axsesemant of the mesi costeffective package
o mapsnres nchuding vehicle wechnology. firel quality, mpmwd durability and nop-
iechnival measures, necessary o reduce vmissions from the road iransposi seclor o a
: :e.a-'ef consisient with the attainment of the new gir guality standerds being developed for
i e zorersy the European Jaion.

i above the Auto Dil parters

k prcgramme, ard an :m:zr;saﬁmaf structure as well as mechaniams for
{ i the three Aute (il parmers. The Auto Oil programme.
. embodizd the principles sei out in Article 4 of Directive S4/127EC described in
s 1 above,

2. Wark Programme

1} the prediction of future sir guaiity in the Community and in the case where future
air guality was predicied to fail below an acceptable siandard, the identification of
apprapriaie emision reduction targeis for road trasspurt.

“#)  thecollaton and, whers = neccssary, the generasion of data concerning the potential
of the various mensures inter zila enging technology, fuel quah:y increased
durability requirements and complementary measures, to reduce emissions from
toad wansport;

i} ihe coifation and. where necessary, the genemuon of data eoncerning the cost of
introduring thase measures identified undﬁ it (above) ;

W3 onthe basis of the data generated in steps i and il above o Identify the oSt cost

Auto Thi Repory Page 7

effactive package of measures necessary 1o achisve the emission reduction targets




i At the lovel of the Commission services & number of Direciorates General { principally BGs
| 5 ;1 & FET = ™ - = & = i - = -
1 with supsort from DEGs VI and XI0) were involved in o implemeniaiion

~

of varicus commilEss Of Ee
¢ Burapeen Parhiament and ther gtaff

was established early

n 1993 fow and w disguss en a fegui g dswith the auto-nil
sromamme. The Commission invited Member Slates o provide tochnical advics and suppon
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aumber of industwies and non-
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gc : ; access to information on the
orog s 33 : uns likely to be effscied by fuurs
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ENVIRONMENTAL IMPACT OF ENERGY TRANSPORT SECTOR MATRIX

ABSTRACT
Sio Paulo’s environment, energy and transport present situation

Air quality in S. Paulo (Metropolitan Area) seldom reaches minimal
standards. In 1998, the average of 24 urban observation points showed
that only 45% of the days were classified as attaining “good air quality”,
and 55% have been qualified as regular or inadequate quality. The
average smoothes some extreme situations, as for instance Cubatdo —
V.Parisi, where only 16% of the days have been classified as “good air
quality’. In 1983 the air quality standard for the Carbon Monoxide in
Cerqueira Cesar, an observation point assumed as representative of S.
Paulo Metropolitan Area, has been exceeded for 100 days. In 1995 it
was exceeded for 23 days, and in 1997 for only 3 days. Nevertheless,

this evolution shows an improvement in the overall situation.

The transportation system is responsible for almost the total emission of
Carbon Monoxide (CO), Hydrocarbon (HC) and Nitrogen Oxides (NOx). If
the transportation system is focused closely, automobiles are largely
responsible for the global emissions.

The concept of “automobile dependence” as stated in modern American
technical literature (see Bibliography) is very accurate to describe S.
Paulo Metropolitan Area situation. Almost seventeen thousand
inhabitants (1997) sprawled over an area of 8051 sKm, representing a
density of 21 persons per hectare, much closer to the American’s
automobile dependent cities average (14,2) than to the European transit
towns (49,9). This pattern of urban development, that can also be
appraised observing jobs’ density (8.1/ha in USA, 8.6 in S. Paulo and
31.5 in Europe) makes transit inefficient. There is no public transport
system that can respond to peoples’ needs under this kind of situation.




S. Paulo Metropolitan Area’s total number of vehicles was, in 1967, 493
thousand: in 1997, 3,1 million vehicles were registered. This evolution
(yearly average rate of growth of 9,6%) is much higher than the
population growth: 1,7% per annum for the last ten years. 69% of the
vehicles use gasoline, 24% use alcohol and 6% diesel.

The road system is hub and spoke type: all the trunk roads that connect
S. Paulo with its port (Santos) with the North (Rio de Janeiro and the far
north) or with the south, converge to the center of the town. An external
ring road (15 km from the center) and a internal ring road (9 km from the
center) are not totally built, its actual impact on traffic distribution being
poor. The congestion level of these roads is enormous, mainly in the
center, attaining in pick hours of certain days 120 km and more.

Heavy trains, underground, buses, trolleys, taxis and collective taxis
constitute the public transport system. The train connects S. Paulo to the
exterior. It is sub-urban only in north of the town (S. Bento) and there are
5 interfaces with the underground system. in 1997 the rail system
transported about 200 million passengers. The Metro (underground) is a
radial system with 3 lines, 47 kms long and serving 44 passenger
stations. In 1997 the total of passengers that used the system amounted
to some 670 million. The bus system integrates a total of 27,000 km of
lines operated under public service concession. Only 137 km of the total
are dedicated corridors. In 1997 the bus system carried 2.2 billion
passengers. The number of passengers carried by train, bus or metro in
the last 5 years is more or less stable, showing that all the increase in

the mobility is being captured by cars.

V

The main weaknesses of S. Paulo transport system can be described as
follows:

g1  Urban sprawi making transit ineffective

g.2 Public transport unsafe for passengers, too exposed to robbery
and hold-ups.




=

g.3 Urban congestion as a result of the growing use of cars and of the
unaccomplished road network where ring roads are needed in order to

achieve a better traffic distribution.

g4 Poor technical regulation on vehicles environmental and energetic

performance and on fuels’ quality.

The poor quality of the air is a result of 5. Paulo’s transport situation. This
is true, in spite of the important effort underway for the past few years in

order to improve fuels’ quality.

The Future 1 : doing nothing

By using the information that was made available, an energy, environment
and transportation model has been prepared under this study in order to
tackle the effects of transport policies in the environment. The model shows
that if no action will be taken and if trends that came from the past 20 years

are maintained, the results will be:

i.1Progressive deterioration of the transit system operating under
concession and expansion of collective taxis, much less efficient from the

energetic and environmental point of view,

i 2As an effect of the urban sprawl, both the number of trips per automobile
and the average extension of each trip will increase. On the other hand, the
number of passengers per automobile will decrease. As a result, congestion

will grow.

i 3The total emission of gases with origin in the transport system will grow

up to very high levels (in some cases it can more than double}
The future 2: a proactive scenario

Using the same assumptions about population, economic growth and better
distribution of wealth as for scenario 1, some changes in the urban and



transport systems were tested. The mode! assumes the following main

directions for policies:

1. A new territory use and occupation will lead to the emergence of
poles where residence, job, school and commercial zones are separated

by walking distance.
2. Conclusion of planned ring roads

i3 Expansion of the existing radial metro system and creation of light

train local networks for local transit and for radial system feeding.

j4. Low cost automobile parks in the transport interfaces to divert cars

from entering the center.

j5. Quick improvement of safety inside the public transportation
system
j6. New regulation, previously negotiated and consented by the car

builders and the petrol industry, creating patterns of energy and emission

for the new cars and improving fuel quality.

i7. Public incentives for automobile park renewal.

k. The model showed that such a policy is able to reduce CO, HC and NOx to

4.

half of the present emission quantities’ level.

Conclusions: Guidelines for the proactive scenario implementation

The solution of the very serious air quality problem in S&o Paulo is
closely connected with interventions in the transport sector. The following

lines of action have been identified:

urban planning

1

- Transport infrastructure

modal split



- technological issues
- emergency action

urban planning

S. Paulo’s demographic pressure resulting from very high rates of
economic development and immigration, associated with poor urban
planning, created a territory occupation pattern (sprawl) that makes
transit ineffective and induces automobile dependence. A better air
quality can not rely exclusively upon technology, infrastructure and public
transportation supply. If the distribution of residence, commercial zones
and jobs is not reviewed aiming to reduce the mobility needs, all other
policies tend to be ineffective. The example of Stockholm presented in
appendix 3 can inspire a proper urban policy: satellite new towns half
residential half jobs, connected with the center by a rail backbone,

everybody living or working a footing distance from the local rail station.

A Master Plan for Great Sdo Paulo Development (1994 — 2010) has been
prepared under the Federal Government responsibility. The Plan
proposes a proactive scenario, based on an optimistic hypothesis about
economic development and empowerment of the local administration to
proceed with a urban policy. Nevertheless, the relations between
territory’s occupation, jobs distribution and public transport are pooriy
developed. The Plan does not enunciate a clear objective of fighting
against sprawl, and the result of its implementation can not be other than

automobile dependence increase.

Infrastructure and transport

It is urgent to built the missing sections to finalize the rind road system.
The result of that action will be a better distribution of automobile
commuters with origin or destination in the suburb and to prevent heavy
traffic with origin and destination out of the Metropolitan Area crossing the

town.



Satellite towns should always be connected to the center by metro (or
heavy rail if its demographic weight justifies this type of investment). Rail
should be the backbone of Sdo Paulo expansion. The existing metro
system is small - 372,000 pecple per kilometer, in Stockholm there is
7,500 inhabitants per km — and should be dramatically expanded, radial in
form, to reach every suburban community. In the suburbs where 400,000
or more residents live, a light train system operating in dedicated lanes
may prove very effective for internal movements and for main rail system’s

feeding.

Buses and trolleys operate occupying the same space that other vehicles
do. The number of kilometers bus dedicated is amazingly smali (less than
0.5%), and this is a major handicap for the system’s efficiency. Bus
corridors are urgent and should be created, and this can be done with
minor harms to the automobile traffic, as long as the proper arrangements

in the traffic circulation are tackled.

New York type police action is absolutely needed to terminate with

assaults on board. This is a sine qua non for transit development.

0. Technology

0.1 Fuel

Brazil has been a pioneer in the use of alcohol (ethanol) as motor vehicles fuel.
Cars exist that use exclusively methano!, and others use a 22 % mix. (recently
the percentage is changing). Nevertheless, in recent years the number of
alcohol powered vehicles is decreasing. This is the result of fluctuations in
international prices of alcohol. The creation of a Price Stabilization Fund, fed by

road taxes, could contribute for the decreasing trend’s reversion.

Gasoline and fuel quality improved recently. Reformulation of gasoline is still
needed so that lead will be totally removed from it and VOC and CO reduced.
Simultaneously, it is crucial to assure a strong supervision of retailers in order to

prevent the seemingly increasing fraud.



Auto oil European Union's program may be used to inspire oil policies.

Although some cases of Natural Gas powered vehicles (CNG) can be already

seen in Sao Paulo, a quick movement towards CNG generalized use, starting

eventually with buses and lories, is needed. The success of these changes

depends of proper arrangements with car industry, as developed in next

paragraph.

0.2 Vehicles.

The cars registered in S&o Paulo are old and the technology used is “old

fashioned” according to American and European standards. The main changes

that appear as needed, are:

the materials used in cars building should be easy to recycle
(applying the concept of extended producer responsibifity in
dismantling and recycling of end-of-life vehicles can prove as an

effective incentive to that propose)

the industry of internal combustion vehicles, should move towards
lighter bodies, smaller motive systems, low emission and low fuel
consumption cars. California is a good example of car indusiry
revolution: in 2010 10-per-cent of cars will be Zero Emission Vehicles,
and the large majority will be Low Emission or Ultra Low Emission
Vehicles (LEV, ULEV). The European target of having in the near
future a majority of cars making 25 km per liter is also a good

example.

Car industry is changing very quickly in the world. Hydrogen powered
cars, ultralight hybrid-electric automobiles, (“hy;ﬁercars”) are examples
of these changes. Attention should be paid by Brazilian industry

order to adapt easily and follow these changes.

Adapting existing cars to new fuels technology is not desirable.
Although economically difficult, it is advisable to implement a program

of vehicle’s renewal.




Considering S&o Paulo general shape, bicycle could be much more
used in local commuting. Dedicated lanes and safety arrangements

for bicycles’ parking are a pre-requisite.



ENVIRONMENTAL IMPACT OF ENERGY TRANSPORT SECTOR MATRIX

ABSTRACT
Sdo Paulo’s environment, energy and transport present situation

Air quality in S. Paulo (Metropolitan Area) seldom reaches minimal
standards. In 1998, the average of 24 urban observation points showed
that only 45% of the days were classified as attaining “good air quality”,
and 55% have been qualified as regular or inadequate quality. The
average smoothes some extreme situations, as for instance Cubatao —
V.Parisi, where only 16% of the days have been classified as “good air
quality’. In 1983 the air quality standard for the Carbon Monoxide in
Cerqueira Cesar, an observation point assumed as representative of 8.
Paulo Metropolitan Area, has been exceeded for 100 days. In 1995 it
was exceeded for 23 days, and in 1997 for only 3 days. Nevertheless,

this evolution shows an improvement in the overall situation.

The transportation system is responsible for almost the total emission of
Carbon Monoxide (CO), Hydrocarbon (HC) and Nitrogen Oxides (NOx). If
the transportation system is focused closely, automobiles are largely

responsible for the global emissions.

The concept of “automobile dependence” as stated in modern American
technical literature (see Bibliography) is very accurate to describe S.
Paulo Metropolitan Area situation. Almost seventeen thousand
inhabitants (1997) sprawled over an area of 8051 sKm, representing a
density of 21 persons per hectare, much closer to the American’s
automobile dependent cities average (14,2) than to the European transit
towns (49,9). This pattern of urban development, that can also be
appraised observing jobs’ density (8.1/ha in USA, 8.6 in S. Paulo and
31.5 in Europe) makes transit inefficient. There is no public transport

system that can respond to peoples’ needs under this kind of situation.



S. Paulo Metropolitan Area’s total number of vehicles was, in 1967, 493
thousand: in 1997, 3,1 million vehicles were registered. This evolution
(yearly average rate of growth of 9,6%) is much higher than the
population growth: 1,7% per annum for the last ten years. 69% of the
vehicles use gasoline, 24% use alcohol and 6% diesel.

The road system is hub and spoke type: all the trunk roads that connect
S. Paulo with its port (Santos) with the North (Rio de Janeiro and the far
north) or with the south, converge to the center of the town. An external
ring road (15 km from the center) and a internal ring road (9 km from the
center) are not totally built, its actual impact on traffic distribution being
poor. The congestion level of these roads is enormous, mainly in the
center, attaining in pick hours of certain days 120 km and more.

Heavy trains, underground, buses, trolleys, taxis and collective taxis
constitute the public transport system. The train connects S. Paulo to the
exterior. It is sub-urban only in north of the town (S. Bento) and there are
5 interfaces with the underground system. In 1997 the rail system
transported about 200 million passengers. The Metro (underground) is a
radial system with 3 lines, 47 kms long and serving 44 passenger
stations. In 1997 the total of passengers that used the system amounted
to some 670 million. The bus system integrates a total of 27,000 km of
lines operated under public service concession. Only 137 km of the total
are dedicated corridors. In 1997 the bus system carried 2.2 billion
passengers. The number of passengers carried by train, bus or metro in
the last 5 years is more or less stable, showing that all the increase in

the mobility is being captured by cars.

The main weaknesses of S. Paulo transport system can be described as
follows:

g.1  Urban sprawl making transit ineffective

g.2 Public transport unsafe for passengers, too exposed to robbery
and hold-ups.
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g.3 Urban congestion as a result of the growing use of cars and of the
unaccomplished road network where ring roads are needed in order to

achieve a better traffic distribution.

g4 Poor technical reguiation on vehicles environmental and energetic

performance and on fuels’ quality.

The poor quality of the air is a result of S. Paulo’s transport situation. This
is true, in spite of the important effort underway for the past few years in

order to improve fuels’ quality.

The Future 1 : doing nothing

By using the information that was made available, an energy, environment
and transportation model has been prepared under this study in order to
tackle the effects of transport policies in the environment. The model shows
that if no action will be taken and if trends that came from the past 20 years

are maintained, the resuits will be:

i.1Progressive deterioration of the transit system operating under
concession and expansion of collective taxis, much less efficient from the

energetic and environmental point of view,

i 2As an effect of the urban sprawi, both the number of trips per automobile
and the average extension of each trip will increase. On the other hand, the

number of passengers per automobile wili decrease. As a result, congestion

will grow.

)

i 3The total emission of gases with origin in the transport system will grow

up to very high levels (in some cases it can more than doubie)
The future 2: a proactive scenario

Using the same assumptions about population, economic growth and better
distribution of wealth as for scenario 1, some changes in the urban and



transport systems were tested. The model assumes the following main

directions for policies:

j1. A new territory use and occupation will lead to the emergence of
poles where residence, job, school and commercial zones are separated

by walking distance.
2 Conclusion of planned ring roads

i3 Expansion of the existing radial metro system and creation of light

train local networks for local transit and for radial system feeding.

4. Low cost automobile parks in the transport interfaces to divert cars

from entering the center.

5. Quick improvement of safety inside the public transportation
system
6. New regulation, previously negotiated and consented by the car

builders and the petrol industry, creating patterns of energy and emission

for the new cars and improving fuel quality.
i7. Public incentives for automobile park renewal.

k. The model showed that such a policy is able to reduce CO, HC and NOx to

half of the present emission quantities’ level.

4. Conclusions: Guidelines for the proactive scenario impiementation

L. The solution of the very serious air quality problem in S8o0 Paulo is
closely connected with interventions in the transport sector. The following

lines of action have been identified:
- urban planning
- Transport infrastructure

- modal split



- technological issues
- emergency action

urban planning

S. Paulo’s demographic pressure resulting from very high rates of
economic development and immigration, associated with poor urban
planning, created a territory occupation pattern (sprawl) that makes
transit ineffective and induces automobile dependence. A better air
quality can not rely exclusively upon technology, infrastructure and public
transportation supply. If the distribution of residence, commercial zones
and jobs is not reviewed aiming to reduce the mobility needs, all other
policies tend to be ineffective. The example of Stockholm presented in
appendix 3 can inspire a proper urban policy: satellite new towns half
residential half jobs, connected with the center by a rail backbone,

everybody living or working a footing distance from the local rail station.

A Master Plan for Great S3o Paulo Development (1994 — 2010) has been
prepared under the Federal Government responsibility. The Plan
proposes a proactive scenario, based on an optimistic hypothesis about
economic development and empowerment of the local administration to
proceed with a urban policy. Nevertheless, the relations between
territory’s occupation, jobs distribution and public transport are poorly
developed. The Plan does not enunciate a clear objective of fighting
against sprawl, and the result of its implementation can not be other than

automobile dependence increase.

Infrastructure and transport

t is urgent to built the missing sections to finalize the rind road system.
The result of that action will be a better distribution of automobile
commuters with origin or destination in the suburb and to prevent heavy
traffic with origin and destination out of the Metropolitan Area crossing the

town.



0.

0.1

Brazi
Cars

road

Satellite towns should always be connected to the center by metro (or
heavy rail if its demographic weight justifies this type of investment). Rail
should be the backbone of S3do Paulo expansion. The existing metro
system is small - 372,000 people per kilometer, in Stockholm there is
7 500 inhabitants per km — and should be dramatically expanded, radial in
form, to reach every suburban community. In the suburbs where 400,000
or more residents live, a light train system operating in dedicated lanes
may prove very effective for internal movements and for main rail system’s

feeding.

Buses and trolleys operate occupying the same space that other vehicles
do. The number of kilometers bus dedicated is amazingly smali (less than
0.5%), and this is a major handicap for the system’s efficiency. Bus
corridors are urgent and should be created, and this can be done with
minor harms to the automobile traffic, as long as the proper arrangements

in the traffic circulation are tackled.

New York type police action is absolutely needed to terminate with

assaults on board. This is a sine qua non for transit development.
Technolo
Fuel

| has been a pioneer in the use of alcohol (ethanol) as motor vehicles fuel.

exist that use exclusively methanol, and others use a 22 % mix. (recently

the percentage is changing). Nevertheless, in recent years the number of
: alcohol powered vehicles is decreasing. This is the result of fluctuations in

international prices of alcohol. The creation of a Price Stabilization Fund, fed by

taxes, could contribute for the decreasing trend’s reversion.

Gasoline and fuel quality improved recently. Reformulation of gasoline is still

needed so that lead will be totally removed from it and VOC and CO reduced.

Simu

ltaneously, it is crucial to assure a strong supervision of retailers in order to

prevent the seemingly increasing fraud.



Auto oil European Union’s program may be used to inspire oil policies.
Although some cases of Natural Gas powered vehicles (CNG) can be already
seen in Sao Paulo, a quick movement towards CNG generalized use, starting
eventually with buses and lories, is needed. The success of these changes
depends of proper arrangements with car industry, as developed in next

paragraph.
0.2 Vehicles.

The cars registered in S&o Paulo are old and the technology used is “old
fashioned” according to American and European standards. The main changes

that appear as needed, are:

. the materials used in cars building should be easy to recycle
(applying the concept of extended producer responsibility in
dismantling and recycling of end-of-life vehicles can prove as an

effective incentive to that propose)

. the industry of internal combustion vehicles, should move towards
lighter bodies, smaller motive systems, low emission and low fuel
consumption cars. California is a good example of car industry
revolution: in 2010 10-per-cent of cars will be Zero Emission Vehicles,
and the large majority will be Low Emigsion or Ultra Low Emission
Vehicles (LEV, ULEV). The European target of having in the near
future a majority of cars making 25 km per liter is also a good

exampie.

- Car industry is changing very quickly in the world. Hydrogen powered
cars, ultralight hybrid-electric automobiles, (“hyﬁercars”) are examples
of these changes. Attention should be paid by Brazilian industry

order to adapt easily and follow these changes.

- Adapting existing cars to new fuels technology is not desirable.
Although economically difficult, it is advisable to implement a program

of vehicle’s renewal.



Considering Sao Paulo general shape, bicycle could be much more
used in local commuting. Dedicated lanes and safety arrangements

for bicycles’ parking are a pre-requisite.



