
[ 1]

World Transpor t Pol icy  &  Pract ice

Con t en t s Vol u me 4, N u m ber  1, 1998

2 Abstracts &  keywords

3 Editorial

4 Dutch Transport Policy: From Rhetoric to Reality
Gary Haq and Machiel Bolhuis

9 Urban Transport and Equity: the case of S‹ o Paulo
Eduardo A. Vasconcellos

21 Sustainable Transport: Some challenges for I srael and Palestine
Yaakov Garb

30 Can Demand Management Tame the Automobile in a Metropolitan Region?
Spenser W. Havlick & Peter W. G. Newman

36 The Impact of Transportation on Household Energy Consumption
Rick Browning, Michele Helou & Paul A. Larocque

40 From Curitiba to Quito: Reserved traffic lanes for public transport
as an ecological, economic and social policy for cities
Beno”t Lambert

©1998 Eco-L ogi ca L td ISSN  1352-7614

Edi t or
John Whi t elegg, Professor  of Envi ronmental  Stud ies, L iverpool  John M oores Universi ty,
Clarence Street, L iverpool , L3 5UG, U.K.

Edi t or ial  Board

Er ic Br i tt on, M anaging Di rector , EcoPlan In ternational , The Centre for  Technology & Systems
Studies, 10 rue Joseph Bara, 75006 Paris, France.

Paul  Tranter , Senior  Lecturer , School  of Geography and Oceanography, Universi ty Col lege,
Austral ian Defence Force Academy, Canberra ACT 2600, Austral ia.

John How e, Professor  of Transpor tation Engineer ing and H ead of Infrastructural  Engineer ing
and Physical Planning, International  Insti tute for  Infrastructural , H ydraul ic and
Envi ronmental  Engineer ing, Del ft, The N ether lands.

M ikel  Murga, Leber  Plani ficacion e Ingenier ia S.A., Apar tado 79, 48930-Las Arenas, Bizkaia,
Spain.

Publ i sher

Eco-Logica Ltd., 53 Derw ent Road, Lancaster , LA1 3ES, U.K.
Telephone +44 1524 63175   Fax +44 1524 848340
E-mai l: Editor ial  j.w hi telegg@lancaster .ac.uk  Subscr iptions  pascal@gn.apc.org

Product ion Team

Pascal  Desmond (Subscr iptions, Administration), M ark Johnston (Production).  Please contact
Pascal  Desmond for  sample copies, orders and subscr iptions, repr ints and copyr ight permissions.

World Transport Policy & Pract ice
4/ 1 [1998]



[ 2]

A bstracts and keyw ords

effective tool  in taming the automobi le. The
approaches to demand management in four
European ci ties; Zur ich, Freiburg, Stockholm
and Copenhagen; and Boulder , Colorado is
invest igated.

The I m pact o f  Transpor t at ion on
H ousehold Energy  Consum pt ion

Rick Browning, M ichele Helou & Paul  A.
Larocque
Keyw ords: Energy, H ouses, M odal  choice.
This paper  examines transpor tation energy
costs as an integral  par t of total household
energy consumption. A typical  suburban
household is found to expend more than hal f
i ts total annual  energy budget on operation of
household motor  vehicles. In contrast,
households located in trad itional , pedestr ian-
or iented neighbourhoods are found to use far
less energy on t ranspor tation. For  an
instructive contrast, tw o household budgets
w ere generated using a standard computer
program and then compared. Wi th
transpor tation energies included, a
household l iving in an 88 year  old Ôenergy
hogÕ house located in a tradi tional pedestr ian
fr iendly neighbourhood is show n to expend
less total  annual  energy than a suburban
household living in a highly energy efficient
modern house. Stud ies and statistics
developed in the Paci fic N orthw est are used
as documentation for  travel -related
behaviour .

From Cur i t iba to  Qui t o: Reserv ed
t raf f ic lanes f or  publ ic transpor t  as an
ecolog ical , econom ic and social
po l icy  f or  ci t ies

Beno”t  Lamber t
Keyw ords: Trol leybus, urban transpor t,
Curi tiba, Qui to.
Qui toÕs new  trol leybus is a great success. It is
being expanded al ready. Consisting of a
know -how  transfer  from a Latin Amer ican
ci ty, Cur i tiba (Brazil ), to another  Latin
Amer ican ci ty, Qui to (Ecuador), these tw o
exper iences d isplay a new  and or iginal
development model . By occupying urban
space, and therefore l imi ting the presence of
the car , too often promoted w i thout
consider ing envi ronmental  and ecological
consequences, the Ôreserved structur ing axesÕ
for  publ ic transpor t al low  high mobi l i ty at
low  cost. The advantages of this model  are
numerous and could profi t many other  ci ties.
Today, more and more questions of
technological choices are par t of the pol i tical
and ecological  debate. Transpor t is no longer
a secondary issue.

D ut ch Transpor t  Pol icy : From  Rhetor ic
t o  Real i t y

Gary Haq and M achiel  Bolhuis
Keyw ords: Accessib i l i ty, envi ronmental
protection, f reight, mobi l i ty, N ether lands,
targets
The Dutch have gained an international
reputation for  developing coherent pol icy
plans for  transpor t, envi ronment and
physical  planning. This paper  examines the
rhetor ic of Dutch transpor t pol icy and
assesses what is actually being achieved in
practice. Progress made in achieving the
main targets on mobi l ity, accessibi l ity and
envi ronmental  protection are d iscussed. The
grow th in vehicle ki lometres of the freight
sector  is identi fied as an impor tant problem
that the Dutch w i l l  need to deal  w i th in order
to achieve al l  the targets adopted in transpor t
and envi ronmental  pol icy.

U rban Transpor t  and Equi t y: t he case
of  S‹ o Paulo

Eduardo A. Vasconcel los
Keyw ords: S‹ o Paulo, access, mobi l i ty,
equi ty.
Urban transpor t provision, accident rates and
accessibi li ty in S‹ o Paulo varies
tremendously w i th income, gender  and age.
Sustainable transpor t modes are marginal ised
and high external ities are borne by  society. A
complete overhaul  and reassessment of
pr ior i ties is requi red to achieve equi ty in
transpor t.

Sust ainable Transpor t : Som e
chal lenges f or  I srael  and Pal est ine

Yaakov Garb
Keyw ords: I srael , Palestine, sustainabi l i ty,
peace
WITH  the establ ishment of Palestine and the
continuing peace, there is a need to appraise
the transpor t infrastructure and pol icies of
both countr ies. In par ticular , w il l  Palestine
fol low Israel  along the road to mass
motor isation or  w i l l i t choose the path to
sustainabi li ty? Wi ll  Israel  real ise the fol ly of
provid ing for  pr ivate transpor t and seize this
unique oppor tuni ty?

Can D emand M anagement  Tam e the
A ut om obi le in  a M et ropol i t an Region?

Spenser  W. Havl ick & Peter  W. G. Newman
Keyw ords: D emand M anagement, al ternative
modes, land use.
Demand management strategies can be an
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TH ERE is something very posi tive and
encouraging about having detai led
discussions wi th l ively people from more
than a dozen countr ies about transpor t
issues. I n M arch this year  25 people sat
together  for  the best par t of a week in IH E
Del ft (the N ether lands) and shared
exper iences of deal ing wi th traffic and i ts
impacts in most par ts of the w or ld. The
luxury of having d i rect contact w i th Cuba,
M exico, Sudan, Sur inam, Pakistan,
Indonesia, V ietnam, Egypt, Kenya, Turkey,
Bangladesh, the Phi l ippines, Thai land,
N iger ia, Ghana, China and the N ether lands
cannot be exaggerated. Everyone w as
concerned about the escalation of car
ow nership and use, and i ts ef fects on
si tuations as di fferent as Khar toum, M exico
Ci ty and Bangkok.

Ind ividual contr ibutions w ere ful l  of
insight. Delegates from West Afr ica w ere
keen to emphasise the impor tance of status
and prestige and i ts l inks w i th car
ow nership. Publ ic transpor t may be w el l
used and may be impor tant but no-one w ho
is ambi tious or  successfu l  w i l l w ant to be
seen taking a bus. The pol i tics is also crucial .
Senior  pol i ticians in most countr ies are
influenced more easi ly by the arguments of
the car  makers and the road bui lders than by
the advocates of buses and bicycles.
Professionals are more l ikely to see thei r
career  development progress through large
infrastructure projects than through
pedestr ian pr ior i ty schemes in N ai robi or  car
free areas in Katmandu. These are substantial
cul tural  obstacles to the development of new
transpor t pol icies and these cul tural
obstacles are not being addressed.

M uch d iscussion focussed on the
exper ience of rapidly developing and
motor ising ci ties in coping w i th that grow th.
The UK and Dutch exper iences w i th traffic

reduction, integrated transpor t pol icies and
modal shi ft w ere much admired but there
w as uncer tainty about how  to progress those
same ideas in Afr ica or  Asia. There w as no
doubt, how ever , that the ideas have to be
pursued w i th vigour .

The w eek vivid ly i llustrated the strongly
posi tive aspects of the w or ld  transpor t
si tuation. The major ity of the par ticipants
w ere young transpor t professionals at the
star t of thei r  careers. They w ere enthusiastic
and aware and they w i l l  have an impact on
thei r  ow n countr ies pursuing pol icies based
on social and envi ronmental  justice and
based on local  determination of local  needs.
They w i ll  have problems. They w i l l meet
w i th opposi tion par ticular ly from thei r  ow n
governments w ho w i l l  al l too readi ly accept
the my thology of road bui ld ing, jobs,
increased auto-dependency and progress.
This is a classic histor ic struggle betw een
tw o ideologies. The presence in the debate of
educated, aw are professionals is a great leap
forw ard, and the international  linkages
forged dur ing such an intensive per iod of
l ively d iscussion is a major  tool  for  fur ther
progress.

Perhaps more impor tantly sti l l  the w eek in
Del ft demonstrated that there is a freshness
and a potential  for  international
col laboration from the grass roots. This group
of people have far  more to say about global
development as i t matters to real  people than
do the large contingents of d iplomats and
consul tants dragging thei r  baggage from Rio
to Kyoto via Istanbul .

John Whi t elegg, Edi t or

(For  information about simi lar short courses in
Del ft please contact  Jan Koster  at IHE, Del ft,
The Netherlands, fax + 31 15 21 22 921).
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the grow th in vehicle ki lometres and the
associated envi ronmental  impacts. The
Dutch, on paper  at least, seem to have made
considerable progress w i thin the area of
transpor t and the envi ronment. This paper
evaluates the extent to w hich the Dutch have
met the main targets for  transpor t in the three
areas of mobi l i ty, accessibi l i ty and
env i ronment al  protection.

The t ranspor t  sect or

The N ether lands is promoted as a
d istribution country and as the ÔGatew ay to
EuropeÕ; w i th Schiphol  ai rpor t and the por t
of Rotterdam being impor tant centres of
economic activi ty and major  transpor t nodes
of European signi ficance. The transpor t
sector  plays an impor tant role in the national
economy and accounts for  about 7-8% of the
Dutch Gross N ational  Product. The Dutch
expect a 70% increase in car  use by 2010
compared to 1986: from 75 to 120 bi l lion
vehicle ki lometres. The number  of cars in the
N ether lands is expected to increase from 5
mi l l ion to 6-7 mi ll ion by 2010 together  w ith
a 70-80% increase in goods traffic on roads
(M inistry of Envi ronment, 1990).

Table 1 compares the modal  spl i t of the
N ether lands to four  other  European
countr ies. The figures for  car  use, based on
passenger  ki lometres, do not vary w idely
betw een the four  countr ies. H ow ever  car  use
is low est in the N ether lands (83.4%) and
highest in the Uni ted Kingdom (87.8%). The
N ether lands also has the h ighest amount of
passenger  ki lometres travel led by rail  (8.4%)
compared to 5.1% in Belgium.

Wi th regard to freight transpor t, Table 2
show s that the N ether lands transpor ts the
low est amount of f reight by road (63.7%) and
the h ighest amount of freight by inland
navigation (33.8%) compared to the other
four  European countr ies. H ow ever , the Dutch
transpor t the low est amount of freight by  rai l
(2.5%). The adoption by the Dutch
Government of Dutch Rai lw aysÕ Rai l 21 and
Cargo 21 plans has provided the impetus to

Dutch Transpor t  Pol icy : From Rhetor ic to Real i ty

A bst r act

The Dutch have gained an international
reputation for  developing coherent pol icy
plans for  transpor t, envi ronment and
physical  planning. This paper  examines the
rhetor ic of Dutch transpor t pol icy and
assesses what is actually being achieved in
practice. Progress made in achieving the
main targets on mobi l ity, accessibi l ity and
envi ronmental  protection are d iscussed. The
grow th in vehicle ki lometres of the freight
sector  is identi fied as an impor tant problem
that the Dutch w i l l  need to deal  w i th in order
to achieve al l  the targets adopted in transpor t
and envi ronmental  pol icy.

K ey w ord s

Accessibi l i ty, envi ronmental  protection,
freight, mobi l i ty, Nether lands, targets

I n t r oduct i on

TH E DUTCH  have gained an international
reputation for  developing coherent plans on
transpor t, envi ronment and physical
planning. Wi th the increased attention given
to envi ronmental  protection and the need for
a more sustainable transpor t system, the
Dutch pol icy approach has been held up as
an example of  Ôbest practiceÕ. Dutch transpor t
pol icy has been integrated and co-ordinated
w i th physical  planning and envi ronmental
pol icy. The objectives of these pol icies are
expl ici tly stated and speci fic end-points are
identi fied in the f orm of targets (H aq, 1997).

In 1988 the Dutch Government publ ished
the Second Transpor t Structure plan (Tw eede
Structuurschema Verkeer  en Vervoer  (SVV2))
w hich set out the pol icy requi rements to
achieve a compromise betw een mobi l i ty,
accessibi l i ty and envi ronmental  protection.
The transpor t p lan, together  w i th the
N ational  Envi ronmental  Policy Plan Plus
(N ationaal  M i lieubeleidsplan (N M P+)) and
the Four th Repor t on Physical  Planning Extra
(Vierde N ota Ruimtel i jke Ordening (VIN EX))
provide an integrated strategy to deal  w ith

Haq & Bolhuis: Dutch Transport
Policy: From Rhetoric to Reality.
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Research Associate, Stockholm Environment Institute at York University, UK
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transpor t; improving accessibi l ity and
improving envi ronmental  qual i ty. In total, 38
main targets have been set w hich cover
d i fferent aspects of the three main themes of
the p lan: mobi l i ty, accessibi l ity and
envi ronmental  protection (M inistry of
Transport, 1992a).

Ev aluat ion of D utch t ranspor t  pol icy

In September  1992, the M inistry of
Transpor t, Publ ic Works and Water
M anagement publ ished i ts first annual
evaluation of the Second Transpor t Structure
Plan, w hich w as subsequently updated in
1993, 1994 and 1995. The repor ts cover  four
main themes of the Transpor t Plan: mobi l i ty;
accessibi l i ty; envi ronmental  protection and
suppor t measures. Based on the SVV2, the
M inistry has developed a set of ind icators to
measure the progress tow ards the attainment
of traffic and transpor t targets and to outl ine
future scenar ios. Wi th time, avai labi li ty of
data and the improvement of ind icators, a
more accurate understanding of progress
tow ards the attainment of pol icy targets and
the effectiveness of pol icy instruments can be
gained (M inistry of Transpor t, 1996b).

M obi l i t y
The Dutch have set a target to l imi t the
expected growth of a 70% increase in vehicle
ki lometres to 35% by 2010 compared to
1986. To measure progress tow ards this
target the total  number  of personal  vehicle
ki lometres w ere calculated for  w orking days.
Dur ing the per iod 1988-1991 there has been a
l imi ted growth in the number  of personal
vehicle ki lometres, w hich is in l ine w i th
SVV2 pol icy. The 1994 intermediate target
(index 125) has more or  less been met.
H ow ever , i t is expected that the intermediate
target for  the year  2000 (index 130) w i l l  not
be met. For  the use of the bicycle, an increase
of 30% has been set for  the year  2010
compared to 1986. The number  of ki lometres
travel led by bicycle since 1989 have been
stable and a r ise is expected in the fu ture.
The implementation of the Bicycle M aster
Plan (M inistry of Transpor t, 1992b), to
increase the number  of kilometres travel led
by bicycle, and the promotion of car  free
ci ties and towns, w i ll  enable the long-term
target to be met.

Accessibi l i t y
For  main strategic roads a norm of a 2%
chance of the probabi l ity of congestion per
journey  has been set, w i th a 5% norm for  al l
other  roads. This means that no more than

develop and encourage greater  use of rai l
w i thin the N ether lands for  both passenger
and freight transpor t. The D utch Rai lways
Rai l  21 plan aims to double transpor t volume
capaci ty and improve the qual i ty of rai l
travel  w hi le the Cargo 21 plan aims to
increase the amount of f reight transpor ted by
rail  to 65 mi l l ion tonnes by 2010.

The Dutch transpor t plan is based on the
attainment of a sustainable society, w hich
requi res meeting the needs of the present
w i thout compromising future generations to
meet thei r  ow n needs. The main features of
the plan include reducing total  mobi li ty;
increasing the share of rai l; promoting publ ic

Table 2: Modal  spi l t for freight transport, based on weight carried (1992)*

Country Road Rail Inland navigation

Belgium 70.0% 10.9% 19.1%
France 87.8% 8.5% 3.7%
Germany 78.7% 11.0% 10.3%
The Netherlands 63.7% 2.5% 33.8%
United Kingdom 91.7% 8.0% 0.3%

*National and international transport, exclud ing transi t.Source: Ministry of Transport, 1996a

Table 1: M odal  spli t for passenger transport, based on passenger ki lometres (1992)*

Country Car/van Bus/tram/metro Rail

Belgium1 86.8% 8.1% 5.1%
France 86.5% 5.7% 7.8%
Germany 84.0% 9.4% 6.6%
The Netherlands 83.4% 8.2% 8.4%
United Kingdom 87.8% 6.5% 5.7%

1 1991 estimates.   *Excluding cycl ing and walking within national  borders.  Source: M in istry of Transport, 1996a

Haq & Bolhuis: Dutch Transport
Policy: From Rhetoric to Reality.
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2% of al l  vehicles on a par ticular road dur ing
a w orking day should be subject to delays in
traffic. Delays are defined as slow  dr iving
traffic or  traffic w here there is l i ttle
movement. The ind icators used to measure
progress tow ards these targets are that part of
the main road w here the chance of
congestion is more than 2% and 5%. These
norms are not being achieved on a large
number  of roads and at present the SVV2
target w i ll  not be met.

For  publ ic transpor t the pr ice d i fferential
betw een publ ic transpor t and the (pr ivate)
motor  vehicle should be in favour  of publ ic
transpor t. The cost of publ ic transpor t is
presently higher  than the cost of using
pr ivate transpor t and i t is unclear  w hether
the pr ice d i fferential  in the fu ture can be
improved to the advantage of publ ic
transpor t.

Envi ronmental  protection
Envi ronmental  targets include a 20%
reduction in emissions of Ni trogen oxides
(N O

x
) and hydrocarbon (H Cs) from road

transpor t by 1995 and a 75% reduction by
2010, compared to 1986. The target for
Carbon d ioxide (CO

2
) emissions from road

traffic is to stabil ise emissions at 1989/ 90
levels by 1995 and reduce emissions by 10%
by 2010.

Provisional  figures for  N O
x
 emissions from

road traffic suggest that the 1995 target of a
20% reduction w i ll  not be met. In fact, an
increase of 10 index points past this target is
expected. The main contr ibution to the
reduction of N O

x
 emissions has been the

increase in the use of catalytic conver ters.
H ow ever , any benefi ts der ived from this
technical  fix have been offset by an increase
in the number  of ki lometres travel led. Whi le
the N O

x
 emissions from passenger  transpor t

have been decreasing, the grow th in vehicle
ki lometres wi thin the freight sector  has
increased N O

x
 emissions.

A fal l  in the emissions of hydrocarbons
has enabled the 1995 target to be met ear l ier
than expected, in 1991. The main
contr ibution to the reduction in the
emissions of hydrocarbons has occurred for
both passenger  and freight transpor t w i th the
greatest reduction seen in passenger
transpor t.

After  an ini tial  stabi lisation, Carbon
dioxide emissions from motor vehicles have
begun to r ise. The 1995 target has not been
met and a fur ther  10% r ise past this target is
expected.

Freight transpor t has been responsible for
a large propor tion of the increase in Carbon

dioxide emissions w hen compared to
passenger  transpor t. The emission of CO

2

from freight transpor t has increased by 39%
in the per iod 1986-1993 compared to an
increase of 15.6% from personal  car
transpor t.

The target for  noise emissions is to
maintain the number  of main roads w ith
noise levels more that 50 dB(A) at 1986
levels. There has been a 9% increase in the
number  of roads exposed to noise levels of
more than 50 dB(A). How ever , since 1992 the
number  has stabi lised. It is expected,
therefore, that progress is being made in the
di rection of this target.

Freight  t ranspor t

A number  of targets have been d i rected at
freight transpor t and have deal t w ith the
efficiency and the mov ement of freight by
road and water . One target aims to l imi t the
grow th in freight ki lometres by road to 40%
by the year  2010. A l though progress has be
made tow ards this target, i t is expected that
w i th an increase in economic growth in
Europe, more freight ki lometres w i l l be
travel led and existing pol icy w i ll  not enable
the target to be reached.

The development of railw ays in the
N ether lands is being implemented as
envisaged. By 2010 freight by rail  is expected
to r ise to 50 bi l lion tonnes per  year . A
signi ficant r ise in the amount of freight
transpor ted by rai l  occurred in 1994 and this
continued into 1995. This increase in rai l
freight w i l l  enable the intermediate target, to
transpor t 20 mi ll ion tonnes by rai l  by the
year  2000, to be reached after  a re-
organisation of the Dutch Rai lw ays Cargo
Company. H ow ever , i t is sti l l  unclear
w hether  the 2010 target w i ll  be met.

The target for  freight transpor t is to
increase inland navigation to 370 mi ll ion
tonnes by 2010. Since 1990 the amount of
freight transpor ted by inland navigation has
decl ined and a return to 1986 levels can only
be reached in 1998. It is expected that this
target w i ll  not be achieved.

From rhet or ic t o real i t y

The rhetor ic of Dutch transpor t pol icy for
some factors has become real i ty. The
evaluation of Dutch transpor t pol icy has
show n that out of  the total  36 targets, 18
targets w il l  be or  are being met, 9 w i ll  not be
or  are not being met and for  7 targets i t is not
clear  w hether  the target w i ll  be met or  not.
For  2 targets data are lacking and therefore i t

Haq & Bolhuis: Dutch Transport
Policy: From Rhetoric to Reality.
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i s not possible to come to a conclusion
(M inistry of Transpor t, 1996b).

The extent to w hich al l  the targets w i l l  be
reached and maintained w il l  be dependent
on the implementation of pol icy measures,
moni tor ing programmes and the annual
evaluation repor ts. Targets w hich have been
met or  w i l l be met include the target to
reduce emissions of hydrocarbons and the
noise impact from roads, and the targets to
increase the use of bicycles and publ ic
transpor t. Among those not expected to be
met are the targets to reduce the emissions of
N O

x
 and CO

2
, and the targets to reduce the

grow th of vehicle ki lometres travel led by car
and freight transpor t.

The setting of national  targets for  traffic
and transpor t seem not to have restr icted the
Dutch continuing w i th infrastructure
developments such as the extension of
Schiphol  ai rpor t and the planned expansion
of the A2 in the Amsterdam-Utrecht corr idor .
Table 3 show s that after  France, the
N ether lands had one of the highest increases
in road length over  the per iod 1985-1993.
This type of infrastructural expansion
accommodates and encourages greater
mobi l i ty w hich ul timately leads to greater
emissions of pol lutants.

The freight sector  plays an impor tant role

out by the p lan as i t considered that this
w ould jeopardise the competi tive posi tion of
the D utch freight sector . Any action to reduce
the volume of freight traffic w ould need to be
taken at a European level  in order  to avoid
foreign freight vehicles replacing Dutch
vehicles. The N M P2 outl ined the need to
take a pro-active role w i thin the European
Union to promote greater  integration of
envi ronmental , transpor t, planning,
industr ial  and technology pol icies. At the
national  level  the Government w i l l w ork in
col laboration w i th the freight sector  to make
a greater  effor t to achieve a more efficient,
cleaner  and quieter  vehicle fleet; to change
the model  sp i l t in favour  of rai l  and inland
w aterways; to increase transpor t efficiency
and to improve dr iver  behaviour  (M inistry of
Envi ronment, 1994).

Concl u si on

The Dutch have outl ined thei r  commitment
to developing a more sustainable
transpor tation system in a number  of key
national  pol icy documents. These have
included a range of measures to reduce the
impact of transpor t on the envi ronment and
to achieve a more balanced modal  spl i t. A
d istinct pol icy framew ork has been
developed w here transpor t, envi ronmental
and physical planning pol icies have been co-
ord inated and integrated. These pol icies have
attempted to address each aspect of the
transpor t problem w i th measures to reduce
mobi l i ty, e.g. via physical  planning pol icy,
improving accessibi l i ty and maintaining
envi ronmental  qual ity. The setting of  expl ici t
objectives has given a clear  d irection to
pol icy, w i th commitment being fur ther  stated
in speci fic targets. The annual  evaluation
repor t of the transpor t plan show s that for
some pol icy areas the rhetor ic and pol icy has
become real i ty, for  targets have been met or
progress is being made in the d i rection of the
targets.

The evaluation repor t highl ights the
problems in achieving targets related to
freight transpor t and the need to take fur ther
action. The main problem that the Dutch face
concerns maintaining thei r  posi tion as a
transpor t and distribution country and
protecting the qual ity of the envi ronment.
The development of the Single European
M arket is pred icted to increase the
transpor tation of f reight over  w ide d istances
(European Commission, 1990) and, i f present
trends continue, grow th in freight transpor t
w i ll  pose signi ficant problems for  the Dutch
envi ronment. The grow th in freight vehicle
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Table 3: Total  increase in road length (1985-1993)

Country Increase

Belgium +5.7%
France +17.1%
Germany1 +2.7%
The Netherlands +8.9%
United Kingdom +4.2%

1 Only the federal states in former West Germany.   Source: Ministry of Transport, 1996a

in the Dutch economy and i t is this sector
w here fur ther  action needs to be taken as
economic activi ty increases w i thin the Single
European M arket. The target to reduce freight
transpor tation by road w il l  not be met w i th
existing pol icy. A lthough there has been an
increase in the amount  of freight transpor ted
by rai l, the amount of freight by  inland
navigation has decl ined. The freight sector  is
responsible for  the increasing amounts of
N i trogen oxide and Carbon d ioxide
emissions.

The Second N ational  Envi ronmental
Pol icy Plan (N MP2) w as publ ished in 1994.
The plan highl ighted the d i fficul ties w hich
w ere being encountered in achieving the
targets for  the freight sector  w i th existing
pol icy. The tightening of existing pol icy to
control  the volume of freight traffic w as ruled
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ki lometres means that ai r  qual ity targets for
Carbon d ioxide and N i trogen oxide emissions
w i ll  not be met. The Dutch w i l l therefore be
requi red to implement str icter  measures,
w hich may mean more fundamental  changes
i f al l 36 targets are to be met. The
introduction of str icter  measures may requi re
cer tain transpor t developments (w hich have
economic benefi ts) to be abandoned. The

Haq & Bolhuis: Dutch Transport
Policy: From Rhetoric to Reality.
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freight sector  is an area in w hich the Dutch
w i ll  need to prove thei r  true commitment to
the envi ronment. The extent to w hich the
Dutch w i l l  be w il l ing to achieve all  pol icy
targets w i ll  depend on the extent to w hich
they are w i l ling to put env i ronmental
interests above economic interests, in order
to achieve a sustainable transpor t system.

Commissi on of the European Communi t ies (1990)
1992, the Envi ronmental D i mensi on Task Force
Report  on the Environment and the Internal
M arket. CEC, Brussel s.

H aq, G. (1997) Towards Sustainable T ransport
Pl anning: A compari son between Bri tai n and the
Nether lands. Avebury  Press, Aldershot.

M inistry  of  H ousi ng, Spat ial Planning and the
Env i ronment (1989) The Nat ional Envi ronmental
Policy Plan. The H ague, N etherlands.

M inistry  of  H ousi ng, Spat ial Planning and the
Env i ronment (1990) The Nat ional Envi ronmental
Policy Plan Plus. The Hague.

M inistry  of  H ousing, Spat ial Pl anning and
Env i ronment (1994) The Second Nat ional

Environmental Policy Pl an. The H ague.
M inistry  of  Transport , Public Works and Water

M anagement (1992a) The Second Transport
Structure Plan. The H ague.

M inistry  of  Transport , Public Works and Water
M anagement (1992b) Bicycles First : The Bicycle
M aster Plan. The H ague.

M inistry  of  Transport , Public Works and Water
M anagement (1996a) An Internat ional
Comparat ive Study on Infr astructure. Sdu
Publishers, The H ague.

M inistry  of  Transport , Public Works and Water
M anagement (1996b) Bel ei dseffectmeti ng Ver keer
en Vervoer : Bel ei dseffectrapportage 1995. The
H ague.
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by a person in a cer tain per iod of time.
Accessibi l i ty can therefore be seen as
something broader  than mobi l ity i tsel f
(M oseley et al., 1977), as the mobi l ity to have
access to desi red destinations (Por tugal l i,
1980) .

Efficiency relates to the ease to use
transpor t modes and can be translated by
some condi tions as the time to have access to
the vehicle and the speed of travel l ing. The
qual i ty of the overal l  travel l ing condi tion
w i ll  also be a par t of the accessibi l ity qual i ty.

Safety refers to the probabi l i ty of getting
involved in a accident and the nature of i ts
consequences. Safety depends on people
(age, exper ience) and vehicle character istics
(size, w eight, body structure) as w el l  as
userÕs behaviour  (path, speed), highw ay
condi tions (pavement, signing) and
envi ronmental  condi tions (pattern of
confl icts).

Envi ronmental  qual i ty relates mainly to
the qual i ty of ai r  and to the ci rculation
envi ronment. It depends on the level  of
concentration of pol lutants such as carbon
monoxide and par ticulate matter , and also on
the qual i ty of the l iving space, as translated
by the compatibi l i ty betw een passing traffic
and the use of the streets by residents and
w orkers.

The d istribution of these five
character istics among people is highly
skew ed in urban areas of developing
countr ies. Social  and economic, ind ividual
and fami ly condi tions, along w i th
character istics of land use and transpor t
supply lead to d ifferent forms of using the
space, w hich in turn lead to d i fferent
patterns of transpor t qual i ty. Actual
condi tions can then be related to ind ividual
character istics and behaviour , to pol icy
decisions concerning urban and transpor t
infrastructure and to social  and economic
character istics of every society.

A subsequent question relates to transpor t
external i ties. Externali ties can be broadly
defined as those effects impacting on others
w i thout compensation. In  a more r igorous

Urban Transpor t  and Equi ty : the case of  S‹ o Paulo

Eduardo A . Vasconcel los
Associa•‹ o Nacional dos Transportes Pœblicos - ANTP
Rua Augusta 1626, 01304-902 S‹ o Paulo, Brazil
Fax: 55 11 2538095  Email: vascon@originet.com.br

The cur r ency  used i s the
U .S.$ A bst r act

Urban transpor t provision, accident rates and
accessibi li ty in S‹ o Paulo varies
tremendously w i th income, gender  and age.
Sustainable transpor t modes are marginal ised
and high external ities are borne by  society. A
complete overhaul  and reassessment of
pr ior i ties is requi red to achieve equi ty in
transpor t.

K ey w ord s

S‹ o Paulo, access, mobi l i ty, equi ty.

I n t r oduct i on

TRAN SPORT condi tions vary remarkably
among people from d i fferent social  groups
and classes, depending on several social ,
cu l tural, economic and pol i tical
character istics. In developing countr ies,
profound d i fferences among people make
transpor t conditions even more d isparate.

Urban transpor t condi tions may be
analysed in many w ays. I propose that the
best w ay to approach the problem is asking
key questions about equi ty and transpor t:
¥ how  accessibi li ty is distributed in space?
¥ how  people, social  groups and classes may

use the ci ty?
¥ w hich are the relative condi tions

concerning efficiency, safety and
envi ronmental  qual i ty?

¥ w ho produces and w ho suffers the effects
of transpor t external i ties?

The understanding of accessibi l i ty requi res
fi rst an analysis of personal  mobi l i ty. By the
str ict technical  point of view , mobi l i ty is
represented by the quanti ty of tr ips made by
a person, w hich is related to character istics
such as gender , age and income. A l though
relevant, i t is insufficient, once i t does not
take into account the spatial and time
constraints of activi ties (H Šgerstrand, 1987).
In th is respect, the broader  concept of
accessibi l ity can be used, as the quanti ty and
diversi ty of destinations that can be reached

Vasconcellos: Urban Transport
and Equity: the case of S‹ o Paulo

World Transport Policy & Pract ice
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defini tion, external  effects can be said to
occur  w hen an actor  or  receptor  u ti l i ty
function Òcontains a real  var iable whose
actual  value depends on the behaviour  of
another  actor  (the suppl ier ), w ho does not
take these effects of  his behaviour  into
account in his decision making processÓ
(Verhoef, 1994, pp. 274). M ost stud ies deal
w i th three main external ities - congestion,
pol lution and accidents - and some include
other  social, less tangible effects. In the case
of congestion, the d i rect effect is extra travel
time, as caused by  automobi le dr ivers w i th
respect to other  dr ivers, betw een them and
buses and betw een motor ised vehicles and
pedestr ians. In the case of develop ing
countr ies - as w i l l  be analysed ahead - one of
the most severe effects is that caused by the
automobi les on bus travel  times. Wi th
accidents, the main effect is injury, suffer ing
and/ or  death. M ain external i ties occur
betw een motor ised vehicles and pedestr ians -
especial ly betw een automobi les and
pedestr ians - wi th consequences varying
according to the composi tion of traffic and
average speed of vehicles. Wi th pol lution,
the m ain effect is heal th damage to people.
Externali ties occur  betw een those conducting
motor ised vehicles and al l people using the
traffic system.

Less tangible effects can also be analysed,
as w i th the organisation of the ci rculation
space and its correspondent impacts on
social relations. Traffic can deeply affect
them, as people are forced to change thei r
behaviour  to adapt to new  condi tions
(Appleyard, 1981). For  practical  reasons, the
paper  considers only travel  time, pol lution
and accidents.

The task is to analyse transpor t and traffic
data to ver i fy how  these condi tions are
distributed and relate conclusions to
societyÕs character istics. One of the best w ays
of making such analysis is to study
household surveys, explore social
character istics, and examine travel  and space
budget figures. The technique intends to
replace or  complement the avai lable
methodologies for  tr ip behaviour , based
solely on the analysis of ind ividual tr ips,
according to the trad itional  four-step
model l ing process. Few  stud ies are avai lable
for  developing countr iesÕ conditions (Roth
and Zahavi , 1981; Dimi tr iou and Banjo,
1983) and this analysis of S‹o Paulo intends
to ful fi l  par t of the gap in the avai lable
information. The study also intends to
contr ibute to a sociological  and geographical
approach to the urban transpor t problem, as a
theoretical  development in the field  of

activi ty analysis (Fox, 1995). It explores
general  travel  patterns and has no statistical
purposes.

Social  analy si s o f  t ranspor t
cond i t i ons

The use of household survey data for  social
purposes requi res the adoption of ind icators
other  than the tradi tional ones. These
ind icators reveal  some impor tant features of
transpor tation, especial ly in relation to the
social and economic character istics of users
and the d istribution of accessibi li ty. This is
very impor tant in developing countr ies,
w here transpor t condi tions vary widely
among social  groups. Several  indicators
w hich may be der ived from household
survey data are proposed below :
¥ M obi l ity: refers to the number  of tr ips

made by a person, w hich is related to
personal  (age, gender , income, level  of
scholarship, placement in the job market)
and fami ly character istics (number  of
people, income, number  of automobi les);
the corresponding (opposi te) ind icator is
immobi l ity, expressed as the percentage of
people not making tr ips and thei r  relevant
character istics.

¥ Accessibi li ty: the possibi l ity of ar riving at
desi red destinations, w hich is related to
thei r  spatial and time character istics (e.g.,
hours of operation). Accessibi l i ty may also
be represented by total  travel  time
betw een or igin and destination, using
simple or  general ised cost concepts of
travel  time.

¥ Diversi ty: the qual i ty of destinations that
may be reached in a per iod of time;
reflects the l i festyle as w el l as actual
accessibi li ty in the face of economic and
spatial  constraints.

¥ Productivi ty: the number  of activi ties/
destinations that may be reached in a
per iod of time, ref lecting the average
speed of movement.

¥ Cost: monetary and/ or time costs impl ied
in using transpor t modes.

¥ Space consumption: space used by a
person w hi le travel l ing, reflecting the
consumption of a publ ic asset (street).

¥ Safety: relative danger  w hi le using streets,
according to the role p layed in traffic.

¥ Envi ronmental  qual i ty: exposure (and
contr ibution) to ai r  pol lution w hi le
travel ling.

¥ Comfor t: average space avai lable inside
the vehicles used to travel .

Vasconcellos: Urban Transport
and Equity: the case of S‹ o Paulo
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Table 1: Household characteristics

Income Family Persons/ Autos/ Trips/person/day
level monthly household household

income $ (1)
all trips motorised trips

I up to 240 3.34 0.14 1.45 0.59
II 240 - 480 4.00 0.29 1.85 0.87
III 480 - 900 4.17 0.57 2.21 1.24
IV 900-1,800 4.27 1.01 2.53 1.65
V > 1,800 4.11 1.61 3.02 2.28
average 3.93 0.56 2.06 1.32

(1) One Brazilian minimum wage was approximately $60 in 1987.

Table 5: Transport mode and income

Income level Trips (%) by transport mode
Public (1) Private (2) Foot

I 37.3 8.8 53.9
II 40.1 13.3 46.6
III 39.6 24.6 35.8
IV 33.3 41.4 25.3
V 19.6 66.0 14.4

(1) bus, trol leybus, train, metro; (2) car, taxi, school  bus, truck;

The S‹ o Paulo st udy

The analysis of the S‹ o Paulo data w as
per formed using the 1987 household Or igin -
Destination (OD) survey conducted every ten
years since 1967. The survey is per formed in
the enti re metropol i tan area, encompassing
around 25,000 household interview s, among
an universe of three mi l l ion households.
Some character istics of the survey must be
emphasised:
¥ Tr ip data refers to al l persons l iving in the

household (includ ing employees in h igh
income households) and thei r  travel
activi ties in the 24 hour  per iod
immediately before the interview  day
(w orkable days only);

¥ Al l  trips are registered, except pedestr ian
tr ips less than 500 metres long.

The avai lable data w ere processed in order  to
yield  several  rates and figures. Basic data
der ive from the OD repor t (CM SP, 1988) and
subsequent computations (Vasconcel los and
Scatena, 1996). A ll  figures relate to the
metropol i tan area, except those from traffic
accidents. The most impor tant for  the paper
are summarised below .

General  household data and mobi li ty rates
Table 1 show s that mobi l ity rates increase
w i th income, as attested by several
transpor tation stud ies (Zahavi , 1976). For  al l
tr ips, the ratio betw een the h ighest and the
low est income levels is 1:2, a value that
increases to almost 1:4 w hen just motor ised
tr ips are considered. When males and
females are considered separately (table 2),
male mobi l i ty is always higher  than female,
and both increase wi th income, again
consistent w i th find ings of other  stud ies
(Roth and Zahavi , 1981). In respect to
immobi l ity, the percentage of people not
travel l ing is higher  among w omen, in al l
income levels. The level  of immobi l i ty
decreases w ith income, especial ly in the case
of men (table 3). This relates to the
percentage of people making w ork/ business
tr ips: i t is always higher  in the case of men,
and increases w ith income (from 34% in the
fi rst income level  to 64% in the last one, as
opposed to a 15% to 42% increase for
w omen).

Travel  pat t erns
Working and business tr ips per  mobi le
person increase remarkably w i th income
(table 4). School , medical  and shopping tr ip
rates seem to remain constant, despi te
presenting small  increases at the higher
income levels. Leisure tr ips per  mobi le

Table 4 : M obi l ity rate and trip purpose (mobi le persons)

Income level trips/mobile person/day (1)
Work/business School Medical Shopping Leisure

I 0.64 0.54 0.09 0.08 0.15
II 0.80 0.59 0.07 0.06 0.13
III 0.92 0.53 0.06 0.08 0.13
IV 1.03 0.56 0.05 0.09 0.23
V 1.15 0.62 0.06 0.13 0.34

(1) Exclud ing home-returning trips

Table 3 - Immobili ty and income

Income level Immobility (%)
Male Female Total

I 43.1 57.1 50.6
II 30.9 48.2 39.8
III 22.8 41.3 32.2
IV 19.6 37.0 28.5
V 13.6 32.7 23.8
average 28.0 45.3 37.0

Table 2 - Gender and mobil ity

Income level Mobility rates (trips/person/day)
Male Female Total

I 1.67 1.26 1.45
II 2.10 1.61 1.85
III 2.53 1.91 2.21
IV 2.88 2.20 2.53
V 3.47 2.63 3.02
average 2.37 1.78 2.06
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person increase sharply in the tw o upper
income levels.

Tr ip mode
Tr ip mode var ies remarkably w i th income, as
stressed in many transpor tation stud ies.
Publ ic transpor t and foot tr ips are dominant
in low  income households, w hi le pr ivate
transpor t dominates in level  IV and V. In
addi tion, motorised trips (publ ic and pr ivate)
are dominant in al l levels but level  I (table 5).

Time and space budgets
Time consumed travel l ing is show n in table
6. Total average time per  person var ies w ith
income, w hich is di fferent from other  stud ies
(Zahavi , 1976; Goodw in, 1981). Total  travel
time per  mobi le person presents instead low
var iabi l i ty.

In respect to space budgets, as the OD
survey d id not include d istances, figures for
motor ised tr ips w ere estimated using
coord inates, as areal values betw een zone
centroids. For  pedestr ians tr ips, d istances
w ere estimated using declared w alking times
and consider ing an average pedestr ian speed
of 4 km/ h. Table 7 show s fi rst that space
consumed by a household presents marked
changes w i th income. Par t of these changes
could be explained by the d i fferent number
of persons per  household (i t is higher  at the
higher  income levels - see table 1), but i t is
also explained by a higher  activi ty level :
space consum ed per  person increases
steadi ly w i th income. Space consumed by
mobi le people presents less pronounced
increases. Final ly, space consumed per  tr ip
seems to be invar iant, around 5 km per  tr ip.
H ow ever , w hen just motor ised tr ips are
considered, d istances decrease as income
increases, as figures are influenced by the
high propor tion of pedestr ian tr ips in the
low est income levels.

Space consumption by mode was
computed for  publ ic transpor t, pr ivate
transpor t and foot. In the fi rst tw o cases,
d istances consumed inside the vehicle w ere
estimated by subtracting estimated w alking
distances from the areal  total  distances.
Space consumption by mode presents simi lar
patterns w i th respect to tr ip mode
distribution (see table 5) - publ ic modes and
foot tr ips being dominant in low  income
levels - but w i th d i fferent w eights, related to
the introduction of d istance as a measure of
consumption (table 8). H ence, in level  I,
76.4% of the space is consumed through
motor ised publ ic transpor t modes, w hi le in
level  V, 68.8% of the space consumption is
made by pr ivate transpor t modes. Foot tr ips

correspond to shor t d istances in all  income
levels, how ever  average values decrease as
income increases.

A very impor tant observation is that space
consumption w i th publ ic means ceases to be
dominant somew here betw een levels IV and
V. Therefore, roughly speaking, lev els IV and
V are the social  sectors for  w hom automobi le
transpor t is essential .

Travel  speeds
Total travel  time betw een or igin and
destination var ies markedly among motor ised
modes; the automobi le being the f astest
mode, due both to i ts higher  speed and
longer  d istances corresponding to par t of
publ ic transpor t trips. Access time to
vehicles also show s remarkable d i fferences,
due to the avai labi l ity of parking space f or
automobi les and the need to w alk longer
d istances to get to transi t stops (table 9).

By combining the figures for  space and
time consumption rates for  mobile persons,
one can ar r ive at the average dai ly speeds.
The computation show s that whi le people
from the low est income level  travels at 7.5
km/ h (includ ing time w alking and w ai ting),
people from the highest income level  achieve
speeds of 11.4 km/ h, a value 53% higher .
Despi te this large d ifference, door-to-door
speed of auto users is sti l l  low, due to the
time consumed parking and w alking. That is
w hy Ivan Il l ich (Il l i ch, 1974) reminded us
that todayÕs automotive technology is no
better  than the bicycle!

The same pattern holds w hen just w ork/
business tr ips are considered, that is, higher
income people travel  much faster  than low
income people (table 10). In this case, it has
to be emphasised that cor responding
distances decrease w i th income, w i th
maximum di fferences around 20%. When
publ ic transpor t is considered separately,
income also plays an impor tant role: people
from the poorest households spend 50%
more time w alking to the transi t stop than
those from the w eal thier  households. The
final  effect of al l  transpor t-related d ifficul ties
for  captive publ ic transpor t users is that a
long journey outside home is inevi table. This
is aggravated in per ipheral  areas: in 1985, in
the S‹ o Paulo eastern zone, 78% of people
spent more than 12 hours outside home to
cope w i th w ork and travel  times (Pacheco,
1985) .

Comfor t
To this infer ior  ini tial condi tion regarding
overal l  accessibil i ty, one has to add the bus
loading condi tions, w hich often h inders
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people from board ing at the desi red time and
imposes extremely uncomfor table tr ips.
Overcrow ded vehicles are a dai ly reali ty in
almost every developing country (Dimitr iou,
1990; U.N ., 1989). In S‹o Paulo, as in other
large Brazi lian cities, bus services are
planned assuming an occupancy rate of 7
passengers/ m2 in the peak hour , w hich
frequently leads to highly uncomfor table
condi tions: al l pr ivate companies provid ing
bus transpor t in 1984 had a large percentage
of people travel l ing under  unacceptable
condi tions in the peak hour . Some
companies had up to 84% of the passengers
in this condi tion. Average condi tions have
not changed too much so far .

Travel  costs
The number  of dai ly trips for  every mode, in
every income level , w as mul tipl ied by the
fare of that mode. For  simpl i fying purposes,
publ ic transpor t tr ips w ere taken as i f al l
w ere made by bus (the dominant mode).
Dai ly expenses w ere conver ted to month ly
figures consider ing that there are 26
equivalent days in the month (22 days at
100% expense, 4 days - Saturdays - at the
70% expense-lev el  and 4 days - Sundays - at
the 30% expense-level ). For  cars, a $0.25 cost
per  ki lometre was assumed, consider ing that
the average car  travels 20,000 km per  year ,
gasol ine pr ice is $0.80 per  l i tre, energy
per formance is 7 k m/ l itre, depreciation is
$120 per  month and maintenance is $75 per
month. In this case, i t is impor tant to
remember  that figures reflect just the urban
costs of using the automobi le and not those
related to inter -ci ty travel  w hich may
contr ibute to a large por tion of total  costs. It
is impor tant to note that figures reflect 1987
costs. These d i ffer  signi ficantly from current
condi tions w hich fol low ed long lasting
inflationary processes, the implementation of
several  economic plans and considerable
changes to relative pr ices in the economy.

The net amount of money increases
remarkably w ith income, especial ly when the
automobi le becomes an impor tant mode of
transpor tation (table 11). How ever , the
par ticipation of total  expenses w i th respect
to income show s an opposi te tendency.
Among those mostly dependent on publ ic
transpor t, expenses w i th this mode average
23% of monthly income at the low er  income
level  and 16% at the second level  up. These
percentages are much higher  than the 6%
l imi t establ ished by Brazi l ian laws
concerning the Ôtravel  voucherÕ (a special
publ ic transpor t ticket purchased by the
employer  and del ivered to the employee: the

Table 6 - Time budget by mode and income

Income level Time budget (minutes/person/day) Mobile persons
Public Private Foot Total total

I 35.6 3.5 12.9 52.0 105.3
II 46.9 6.3 13.1 66.2 110.0
III 52.0 12.8 11.3 76.1 112.2
IV 46.5 24.2  8.4 79.2 110.7
V 29.0 46.5  5.4 80.9 106.1

Table 11: Expenses wi th transportation as percentage of household income.

Income level Monthly costs/house ($) % of house monthly income
public private total public private total

I 14.0 14.0 28.0 11.7 11.7 23.4
II 23.1 33.3 56.4 6.4 9.3 15.7
III 28.6 75.9 104.5 4.1 11.0 15.1
IV 28.1 150.0 178.1 2.1 11.1 13.3
V 19.0 283.7 302.7 0.8 12.1 12.9

Table 7: Space budgets and average trip distances

Income level General rates
km/house km/person km/mobile person km/trip

all motor
I 20.7 6.5 13.1 4.3 8.4
II 34.0 8.8 14.7 4.5 8.1
III 45.8 11.2 16.6 5.0 7.4
IV 54.3 12.8 18.0 5.0 6.5
V 62.7 17.2 20.2 5.1 5.8
average 38.9 10.1 16.1 4.8 7.1

Table 8: Space consumption by mode (all  persons)

Income level Space consumption (km/person/day)
Public Private Foot Total

km % km % km % km

I 5.0 76.4 0.6 10.3 0.9 13.3 6.5
II 6.6 75.6 1.3 14.5 0.9 9.9 8.8
III 7.6 68.3 2.8 24.9 0.8 6.8 11.2
IV 6.8 53.5 5.4 42.1 0.6 4.4 12.8
V 5.0 28.9 11.8 68.8 0.4 2.3 17.2

Table 9: Access time and travel condi tions for motorised transportation

Mode Access t ime (1) in minutes Travel time (2) in minutes

auto 2.7 24
metro 15.5 33
bus 12.8 57
train 14.5 85

(1) walking (one-way); (2) from origin to destination;

Table 10: Average travel  time to work/business trips.

Income level Travel time (1) in minutes

I 49.4
II 45.7
III 41.2
IV 36.3
V 29.0

1) one-way
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very d i fferent accord ing to the transpor t
mode used: despi te corresponding to 7% of
daily ki lometres, pedestr ians account for
60% of traffic fatali ties (table 16).

When carbon monoxide emissions are
computed for  bus and automobi le use,
aggregate emissions present sharp d ifferences
among income levels (table 17).

Sum m ary  of dat a

M obi l i ty
As w i th most stud ies, there is a posi tive
relationship betw een income and mobi l i ty,
w i th higher  income levels presenting higher
mobi l i ty per  person. Di fferences are very
high, despi te social and economic
discrepancies among social  strata. In
addi tion, males are more mobi le than
females, and this is related to d i fferent
employment rates accord ing to gender  and to
the d ivision of tasks in the household.

Tr ip Purposes and M odes
There is a posi tive relationship betw een
income and d iversi ty of tr ips, w i th h igh
income levels being involved in more
activi ties other  than w ork/ school ing (e.g.
leisure). Publ ic transpor t use decreases, and
pr ivate transpor t use increases remarkably
w i th income. Walking tr ips are present in al l
income levels, more noticeably in low er
levels. A l l  conclusions are again consistent
w i th the previously mentioned stud ies.

Ind ividual and H ousehold Consumption of
Time and Space
Dai ly travel  time per  person var ies from 52
minutes to 81 minutes, how ever  they seem to
remain constant around 75 to 80 minutes for
income classes III to V, w hen the use of the
automobi le is al ready very impor tant.
Corresponding values per  mobi le person
appears to be constant (about 110 minutes).

Space consumed dai ly by households
increases remarkably w ith income, from a
minimum of 21 km to a maximum of 63 km
(200% increase). Corresponding figures per
person present the same pattern, despi te
being less pronounced (165% increase).
Figures per  mobi le person also increase w ith
income, but much less steadily, from a
minimum of 13 km to a maximum of 20 km
(54% increase). These sharp d i fferences
reveal  distinct strategies to use space,
according to speci fic social  and economic
condi tions faced by people. They can be
assumed to reflect the profound social
d i fferences inside Brazi l ian society.

Average d istance per  tr ip presents low
var iation, how ever  w hen w alking tr ips are
excluded, d istances decrease as income
increases. Travel  time for  w orking tr ips
decreases remarkably as income increases.

H ence, upper  income people consume
much more space than low er  income people:
w hi le very poor  households consume 6.5 km
per  day per  person (76% by publ ic
transpor t), very r ich households consume
17.2 km per  day per  person (69% by car).
This raises impor tant equi ty concerns related
to w ho pays and who benefi ts from road
investments.

Consider ing the use of the automobi le to
consume space, levels IV and V are those for
w hom most of the space is consumed
pr imar ily by using cars. On a metropol i tan
scale, they account for  almost 25% of people,
w hich means that 75% of households sti l l
rely mainly on publ ic transpor t and w alking
to consume most of  the space.

Consequently, impl ici t overall  speeds
(door  to door) also vary remarkably among
income levels: w hi le upper  income sectors go
from or igins to destinations at an overal l
average speed around 11 km/ h, low er  income
sectors do so at 7.5 km/ h.

Costs
M onthly expenses w i th urban trips increase
sharply w i th income, as a resul t both of
higher  mobi l i ty levels and the use of more
expensive modes such as the automobi le.
H ow ever , the propor tion of travel  expenses
in relation to household income decreases as
income increases (from 24% to 13%). At the
tw o low est income levels, for  w hom publ ic
transpor t is essential, expenses w i th publ ic
modes far exceed the 6% l imit impl ied in
Brazi lian laws concerning the provision of
travel  vouchers by employers. This is related
also to the use of publ ic modes by
unemployed people and by people w orking
at the informal  labour  market (w here such
laws do not apply), and to travel  purposes
other  than w orking.

Col lective Use of Space
The ci rculation space is pr imari ly consumed
(l inear  d istances) by using publ ic transpor t
modes (63%). Automobi le-consumed space
accounts for  30% of total consumption w hi le
space consumed by w alking represents just
7%. In a city w here pedestr ians account for
60% of traffic fatali ties (CET, 1992), this
latter  figure attests the impl ici t violence in
using road space. When l inear  d istances are
translated into physical areas occupied per
person, sharp d i fferences appear : high
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income people use 8 times more street space
than low  income people, implying impor tant
equi ty concerns.

Transpor t Condi tions of the Poor
When al l  data are taken into account, i t is
possible to assess transpor t conditions faced
by poor  people in S‹ o Paulo. For  the
purposes of th is paper , the tw o low est
income groups descr ibed in the above tables
(income up to $480 in 1987) are considered
ÔpoorÕ, (this corresponds to 49% of total
population).

¥ M obi l ity: low er  income people make hal f
the number  of tr ips compared to high
income people (al l  tr ips), and from four  to
three times less i f only m otor ised tr ips are
considered. M ales are more mobi le (as
happens in all  income groups);

¥ Immobi l i ty: persons not making outside
tr ips correspond to more than 50% in the
low est income level  (57% of the female
population), as opposed to 24% in the
highest (33% of the female population);

¥ Travel  purposes: the low er  mobi l i ty of the
poor  translates mainly into less work/
business, shopping and leisure trips than
those of the higher  income strata;

¥ Transpor t modes: people from the poorest
households use much more publ ic
transpor t (wi th corresponding w alking
tr ips) than w ealthier  people;

¥ Time budgets: time devoted to travel
among the poor  w ho make outside tr ips is
simi lar  to that of al l  other  people;
how ever , w hen al l  persons in the
household are considered, corresponding
travel  times are much low er  than that of
higher  income groups, reflecting less
activi ty and less people making outside
tr ips;

¥ Speeds: people using publ ic transpor t
spend much more time getting to the
vehicle and travel l ing through the streets.
For  w ork trips, people from the poorest
households spend 70% more time
travel l ing than those of the h igher  income
households;

¥ Space budgets: people in low er  income
households travel  three times less linear
d istances per  day than those in h igher
income households. Dai ly distances per
mobi le person are 35% lower  betw een the
tw o income extremes. When average in-
vehicle space is considered (accord ing to
the speci fic t ranspor t mode used), the total
daily roadw ay area consumed by the
poorest households is more than eight
times smal ler  than that of the r ichest

households;
¥ Distances and transpor t mode: d istances

per  motor ised tr ip are 45% higher  for  the
poor , reflecting higher  d istances betw een
home and final  destinations (mostly work
si tes). The poorest travel  76% of the
distances using publ ic transpor t, w hi le the
r ichest travel  69% of the d istances using
automobi les;

¥ Expenses w i th transpor t: the poorest
spend 23.4% of thei r  income on
transpor tation, as opposed to 12.9% for
the r ichest;

¥ Safety: more than 60% of traffic fatali ties
are pedestr ians. Consider ing that low
income people w alk much more than high
income people, i t is possible to say that
the minor i ty using cars affect the major i ty
not using them;

¥ Pol lution: poor  households throw into the
atmosphere tw elve times less carbon
monoxide per  day than high income
households;

¥ Comfor t: poor  people face mostly
uncomfor table condi tions, due to frequent
overcrow ding of buses and suburban
trains.

H ow  current  condi t ions w ere creat ed

Current condi tions w ere created by the
conjunction of pol icy and ind ividual
decisions. The w ay the space is organised
and the condi tions offered to use transpor t
modes influence ind ividual  choices. For
those per taining to low  income groups,
publ ic transpor t becomes the single option.
For  those w i th better  economic condi tions,
the decision to use automobi les intensively
occurs as a consequence of the relative ease
of access to i t, coupled to the relative
disadvantages of using publ ic transpor t.

In developing countr ies in general  - and in
Brazi l in par ticular  - transpor t and traffic
pol icies, coupled to economic and social
pol icies, have crystal l ised remarkable
d i fferences betw een those w i th and wi thout
access to pr ivate transpor t. Most decisions
had a common objective: to adapt space to
the use of the automobi le for  selected social
groups. The incentive to the automobi le,
coupled to the maintenance of poor
condi tions for publ ic transpor t, rendered the
automobi le i r replaceable for  middle class
sectors (Vasconcel los, 1997a). Class d ivisions
w ere reinforced in the streets, as society w as
divided into tw o separate groups - those
relying on publ ic transpor t and those
provid ing for  thei r  pr ivate transpor t.

Current inequi table condi tions w ere
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generated through a ser ies of pol icy
decisions:

In frastructure Provision
The dominance of the automobi le w as
suppor ted by the myth that road investments
are made in the publ ic interest. Large
economic resources w ere appl ied in roadw ay
expansion based on the myth that roads
w ould be evenly shared by al l. H ow ever , the
mere provision of streets does not mean that
people w i ll  be transpor ted: i f publ ic
transpor t is not made accessible for  al l , then
streets are just pr ivate means of consumption
aw arded to selected groups, but constructed
and maintained w ith publ ic resources. This
is dramatical ly show n by the sharp
di fferences in space consumption according
to income (see tables 8 and 14). Often, the
myth of roads as publ ic assets is
accompanied by expl ici t condemnation of
transi t subsid ies as heretical  and by
continuous pressure to make publ ic transpor t
systems survive on thei r  ow n - w hich often
impl ies overcrowded buses and low
frequency services - w hi le the hidden
subsid ies to automobi les remain untouched.

Access to Publ ic Transpor t
The persistent pover ty of most people,
coupled to an often r igid  market approach to
the supply of publ ic transpor t, generated a
permanent confl ict betw een accessibi l ity,
fare level  and business profi tabil i ty. As a
consequence, supply is permanently subject
to instabi l ity (Whi te, 1990; Figueroa, 1991)
and spatial  and time coverage are often
l imi ted by the need to ensure profi table
operation, leading to long w alking and
w aiting times. Another  effect is the tendency
to d ilapidation of the fleet, w i th di rect
impacts on passenger  comfor t and safety as
w el l  as on the avai labi l ity of v ehicles for
daily operation.

Access to Pr ivate Transpor t
Pr ivate transpor t w as made accessible to
selected sectors - the new  middle classes
created by the income concentration process
w hich character ised Brazil ian economic
development. Access w as faci l itated through
bank cred i t and the organisation of v ehicle
consor tia, w here people belonging to a group
paid monthly instalments in order  to have a
car . The possession and use of the
automobi le w as also faci l itated by extremely
low  license and insurance taxes (about $100
a year), plenty of free parking space on
streets and often low  gasol ine pr ices
(currently, about $0.80 a l itre). (Auto ow ners

also pay an annual  proper ty fee w hich var ies
regional ly. In the state of S‹ o Paulo, the
w eal thiest in the country, the fee is about
$300. Annual  costs (for  those w ho do pay the
taxes) can then reach the $400 level , w hich is
about 3% of the vehicleÕs market value.)

Travel  Time
Abusive consumption of street space by
automobi le users w as faci li tated fol lowing
the l iberal  concept of ind iscr iminate use of
pr ivate proper ty. The mere possession of a
vehicle gave ow ners the r ight to use streets at
w i ll , w i thout any consideration about social
costs and external ities. This overconsumption
occurred both dynamically (ci rculating) and
statical ly (parked on publ ic space) and w as
di rectly suppor ted by  large resources
di rected to improve overal l  traffic condi tions
in the ci ty (Vasconcel los 1997b). M eanw hi le,
few  effective pr ior i ty measures w ere appl ied
to bus operations, even though most kerbside
bus lanes implemented in the 1980s had
l i ttle effect on average speeds (CET, 1982).
Even impor tant bus corr idors - l ike the Santo
Amaro/ 9 de Julho convoy system - w ere
progressively abandoned, losing most of the
ini tial  benefi ts. Large resources w ere appl ied
to increase road capacity for  automobi les,
w hi le leaving buses to thei r  ow n fate,
struggl ing for  road space. A s a consequence,
buses continued to lose any reputation of
rel iabi l i ty, and thei r  patronage.

Accidents
In developing countr ies, contrary to
w idespread bel iefs, accidents do not resul t
pr imar ily from lack of education, general ised
disorder  or bad vehicle maintenance. They
resul t mostly from the inherently dangerous
envi ronment w hich w as generated by the
appropr iation of space to the needs of
automobi le users. The paving or  creation of
gr id-pattern, w ide streets and roads crossing
densely used pedestr ian spaces, coupled to
deep pol i tical d i fferences among social
groups and classes (which translates into
d i fferent w as of using space) and to the
absence of ef fective enforcement and justice,
rendered space in developing countr ies a
very efficient accident-production
envi ronment. As stated previously, most
fatali ties are pedestr ians. This is aggravated
by the contrad iction betw een formal  traffic
education and actual  condi tions on streets,
once d isrespect for  traffic laws and lack of
punishment are the rule.

A i r  Pol lu tion
As a resul t of both excessive use of
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automobi les and automobi le-generated
congestion, emissions of ai r pol lutants are
high. In addi tion, automobi le emissions for  a
long time were uncontrol led, although legal
l imi ts introduced just ten years ago are
star ting to produce resul ts. Finally, control  of
on-street emissions remains nonexistent,
except for  d iesel  trucks and buses (Cetesb,
1994) which, because they emi t the most
visible pol lution, easi ly attract publ ic and
media attention.

Pol icy Disco-ord ination
M ost agencies in charge of pol icies
influencing transpor t condi tions act
independently, w i th loose h ierarchical  or
legal  linkages. The problem is especial ly
severe w i th respect to land use and i ts
impacts on transpor t demand, and w i th
respect to the relationship betw een agencies
in charge of publ ic transpor t and traffic. In
the case of S‹ o Paulo, the d isconnection
betw een these agencies helped to keep bus
traffic at very low  levels of service. At the
metropol i tan scale the problem is even
w orse, once state and local  author i ties
confl ict on how  to manage common
decisions.

The Cr isis of the State
In addi tion to these factors, the urban
transpor t problem has been aggravated
recently by the stateÕs economic d i fficul ties
and the corresponding attempt to ei ther
deregulate or  pr ivatise transpor t services. At
the insti tutional  side, the state seems to be
leaving aside i ts pr imary planning role,
relying on the supposed capabi l i ty of the
pr ivate sector  to assume financial r isks and
planning tasks. There is an impl ici t
assumption that the market and the pr ivate
sector  can rep lace the state in ensur ing
adequate transpor t services. On the economic
side, the fiscal cr isis hinders suppor t to
efficient publ ic transpor t systems and to
d istributive social  pol icies. Large transpor t
infrastructures, w hich rely on publ ic
investment, are becoming less feasible and
subsid ies to special  groups are subjected to
increasing opposi tion. The cr isis is also
related to the continued pov er ty of most of
the population, w hich prevents people from
having access to convenient publ ic transpor t.
Both problems are sustaining an ongoing
cr isis in the supply of adequate publ ic
transpor t modes and consequently have been
suppor ting transpor t deregulation and
pr ivatisation proposals. How ever , transpor t
condi tions continue to be inadequate.

A l t ernat iv e actions

Al though some problems l ie beyond the
scope of transpor t pol icies (e.g., persistent
pover ty), many actions can suppor t the
creation of a more equi table and efficient
space. The inequi ties and external i ties w hich
occur  in S‹ o Paulo, as w el l  as in most large
ci ties of the developing w or ld , can be al tered
only i f the use of space is pol i tical ly
contested and hence urban, transpor t and
traffic pol icies are changed fundamental ly.
Despi te the persistence of unbalanced pow er
relations w i thin society, there is a clear
emergence of movements intended to
promote real  changes, mostly based on the
expectation about improving qual i ty of l ife.

The reorganisation of urban transpor t has
to be pursued to ensure a more equi table,
safe, convenient and comfor table
appropr iation of space. The basis to redefine
the use of the street shal l  be the commitment
to preserve safety, improve qual i ty of l i fe and
ensure proper  operating condi tions for  publ ic
and non-motor ised transpor t modes. The
central  point for  this reorganisation is the
questioning of abuse by the automobi le and
the consequent imposi tion of new  cr i ter ia for
d ividing publ ic space. This does not mean to
abol ish automobi le technology but rather  to
control  i t w i thin acceptable l imi ts related to
concerns about equi ty and qual i ty of l i fe.

Wi thin the large set of al ternative actions,
the most impor tant are those that w ould
reorganise space in order  to respect the r ights
of the major i ty, as fol low s:

In frastructure Provision
Publ ic resources have to be used to provide
ci rculation space for  the major i ty. This
requi res pr ior i ty al location to publ ic
transpor t and pedestr ian traffic. A l l-purpose
major  roads are often needed in fast grow ing
envi ronments l ike those of develop ing
countr ies. H ow ever  they should be provided
as par t of comprehensive road planning
effor ts that respect the needs of the major i ty
to efficient transpor t, especial ly publ ic and
non-motor ised transpor tation. A l l
investments on roads should be careful ly
analysed to determine the real  beneficiar ies.
Part of the resources that seem to be lacking
for  publ ic transpor t w i l l  appear  i f road
investments are scrutinised.

The Use of the Street
The highw ay and street systems are
col lective assets, to be shared by al l . N o one
has the r ight to ci rculate at w i ll , regardless of
othersÕ needs and interests. N o one can be
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al low ed to misuse this col lective asset,
simply because of an al leged need to have
access to motorised transpor tation. The use
of these systems shal l  therefore be defined
according to pr iori ties given to the most
numerous and vulnerable roles, w hich in
developing countr ies are ind isputably the
pedestr ian, the cycl ist and the publ ic
transpor t passenger . This need not entai l
el iminating pr ivate transpor t, but w i l l requi re
submi tting i t to otherÕs needs and interests.
Di rect restr ictions can be raised through
traffic management measures and ind i rect
restr ictions may be raised by compensating
costs and external i ties imposed by
automobi le owners to society through
economic or  f iscal measures, as in the case of
parking fees, l icense taxes and road pr icing.
H ow ever , i t has to be acknow ledged that
these restr ictions, i f proper ly appl ied, w i l l
inevi tably have dramatic consequences for
those relying on pr ivate transpor t.

Pr iori ty to Publ ic Transpor t
Transpor t provision should be al tered to
ensure physical  and operational  condi tions
so that publ ic transpor t systems can provide
high levels of accessibi l ity and achieve thei r
maximum potential  (e.g., maximum 5
minutes w alking and w aiting times, and bus
speeds about 20 km/ h across the enti re
netw ork). This requi res reorganisation of
l ines and bus stops, el imination of physical
barriers, provision of special signs and
signals and tough restr ictions on i llegal
parking and loading and unloading activi ties.
Publ ic transpor t and traffic depar tments
should be un i ted and daily traffic operation
should be organised around pedestr ian and
publ ic transpor t needs, rather  than solely
pr ivate transpor t needs.

Saf et y
The complexi ty of the problem requi res that
the issue receive pr ior i ty attention, as the
most impor tant envi ronmental ly related
aspect of transpor t in developing countr ies
(Vasconcel los, 1997c). A ser ies of measures
may be adopted (Goldsmith and
Vasconcel los, 1995):
¥ reorganising enforcement by training a

special ised force, changing the
enforcement logistics and provid ing
appropr iate equipment. Enforcement
actions should be d irected mainly to
aggressions to pedestr ians, speeding,
dr inking and dr iving, and poor
maintenance of vehicles;

¥ reorganising the jud icial system to ensure
the punishment of grave traffic offences by

speeding up sentencing procedures;
¥ reorganising traffic education to supersede

the contrad iction betw een theory and
practice w hich renders education
nonsensical . Education w i l l  be social ly
valuable only when the ci rculation space
is capable of mi r roring the pr ior i ty given
in the law  to the most vu lnerable roles.
Education w i ll  be effective and
meaningful  only w hen people feel  that
proper  behaviour  w i l l be rew arded and
improper  behaviour  w i l l be punished;

¥ protect pedestr ians from automobi les
through a ser ies of physical  and
operational  measures, mainly those minor
physical  adaptations to increase overal l
safety condi tions: the bui ld ing and
enlargement of sidew alks, the narrowing
of intersection approaches close to
pedestr ian areas, the l ighting of pedestr ian
crossw alks, the bui ld ing of intermediate
islands in large crossw alks, etc.;

¥ protect col lective l iving areas from undue
traffic by reorganising ci rculation. This
can be accompl ished ini tial ly at the
neighbourhood level  through ci rculation
plans d iscussed w i th local  communi ties.
These plans may be highly successful  i f
they manage to profi t from the recent,
strong commitment to qual i ty of l i fe
among the middle class;

¥ control  automobi le speed in the enti re
street system, ei ther  through d i rect
enforcement or  physical  barriers and
speed deter rents.

A i r  Pol lu tion
Ai r  pol lution problems can be minimised by
reducing total  automobi le emissions,
increasing the share of publ ic transpor t on
total  tr ips and reducing the need for
motor ised transpor t. In  the fi rst case, major
effor ts have to be made to control  vehicle
emissions, through legal  and technological
measures and the organisation of per iod ic
vehicle inspections. In the second and thi rd
cases, improvements may be made by
combining several  measures descr ibed above.

Concl u si on

The analysis of d istr ibutive and equi ty issues
in urban ground transpor tation requi res a
proper  understanding of actual  transpor t
condi tions faced by people and especial ly of
the d i fferences found among them. These
di fferences are related pr imari ly to
ind ividual  character istics, such as age,
income, gender  and level  of formal
education. H ow ever , they also der ive from
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the w ay urban and transpor t pol icies are
designed and implemented.

The analysis of cur rent condi tions in
developing countr ies show  that accessibi l i ty
is deeply biased tow ards those w i th access to
pr ivate transpor t (w ho enjoy access to a
much larger  d iversi ty of destinations and
activi ties), as compared to low  income
people. Condi tions to use space are also
highly biased, w hi le safety, comfor t and
convenience vary remarkably betw een those
w i th and w i thout access to pr ivate transpor t.

Three impor tant conclusions ar ise:
¥ Fi rst, poor  transpor tation condi tions are

mostly class-based: few  people w i th
access to cars impose grave impacts on
others, such as delay to transi t users, fatal
traffic accidents and ai r pol lution.

¥ Second, these effects are not compensated
and remain as external i ties created by the
unrestr icted use of the automobi le based
on the supposed r ight to mobi l i ty and
freedom.

¥ Third, cur rent condi tions also der ive from

tw o related approaches to transpor tation
infrastructure supply: w hi le automobi le
use is suppor ted by the my th of road
investment as a publ ic interest, transi t
subsid ies are considered unacceptable.

Therefore, the actual  possibi li ties of change
rely on taking new  approaches to equi ty and
distributive aspects of transpor tation supply.
¥ Fi rst, a rad ical  change in financing

transpor t infrastructures must be pursued:
road investments should consider
pr imar ily broad equi ty issues on w ho is
paying and w ho is benefi ting from them.

¥ Second, the use of the street should be
radically transformed, to ensure pr ior i ty to
the most numerous and vulnerable roles.
In developing countr ies, this means
protecting pedestr ians, cycl ists and transi t
users, w hi le restr icting automobi le use.

¥ Third, major  effor ts are requi red to
improve safety for  the most v ulnerable
roles and new  legal  and technological
measures are needed to improve
env i ronmental  quali ty.
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Sustainable Transpor t :
Some Chal lenges for  Israel  and Palest ine

The ter mi nol ogy used i n
thi s art i cl e ref l ects the
current pol i t i cal  f lux and
di f f icult i es. Some of the
Arabs who came under
Israeli  rule in 1948 pr efer
to be cal led Pal est i ni ans,
rather  than Isr ael i  Arabs,
thus hi ghl i ght i ng thei r
hi stori cal  and cul tural
af fi li at ion. Yet, as the
l i kel ihood of a Pal est ini an
state near s, ÔPalest i nianÕ i s
likely to carry nat ional
connotat i ons whi ch may
confl i ct  wi th these
cul tur al/hi stor ical  ones.
For this reason, the author
ret ai ns the admi t tedl y
pr obl ematic usage of
ÔIsr aeli  ArabsÕ for those
within the Green Lines,
and Pal est i nians for those
who came under Israel i
rule i n 1967.
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A bst r act

Wi th the establ ishment of Palestine and the
continuing peace, there is a need to appraise
the transpor t infrastructure and pol icies of
both countr ies. In par ticular , w il l  Palestine
fol low Israel  along the road to mass
motor isation or  w i l l i t choose the path to
sustainabi li ty? Wi ll  Israel  real ise the fol ly of
provid ing for  pr ivate transpor t and seize this
unique oppor tuni ty?

K ey w ord s

Israel , Palestine, sustainabil i ty, peace

I nt r oduct i on

PLANN ING for  envi ronmental ly sound
transpor t in Israel  and Palestine faces major
uncer tainty and chal lenges. As income levels
and expectations rise, w i ll  planners be able
to learn from - rather  than rep l icate - the past
transpor t mistakes of other  par ts of the
w or ld? H ow w i ll  global  transpor t trends play
out in the regionÕs unique spatial  and
demographic ci rcumstances? Can Arab
communi ties in Israel  overcome thei r  relative
lack of resources to cater  for  thei r
populationÕs special  needs and
ci rcumstances through forw ard-looking
planning, or  w i l l  thei r  struggle for  equal i ty be
an attempt to join the general  Israel i  rush
tow ard mass motor isation and car-dependent
l i festyles? What kind of physical
configuration, pol i tical constraints, and
population are Palestinian transpor t planners
to plan for? Wi l l  the reg ion continue to
approximate an island in transpor t terms, or
w i ll  borders open, and w i th w hat transpor t
impl ications?

This essay review s some of these
questions w i th tw o emphases. Fi rst, through
al l the sectors I examine runs the theme of
technological leapfrogging: the oppor tun i ties
for  societies w i th stil l  low  car  ow nership
rates to learn from rather  than repeat the
mistakes of heavi ly motorised countr ies.

Second, I focus on the relatively under-
stud ied questions above. Thus, w hi le
chal lenges for  sustainable transpor t w i thin
Jew ish Israel  are massive and fascinating
they have al ready received considerable
treatment elsew here (See for  example: Gur ,
Cohen, and Zaaga, 1996; Solomon, Gur  and
Fei telson, 1996; Fletcher  and Garb, 1998;
H ashimshoni , 1998). M y d iscussion of them
is therefore br iefer  than that of less examined
chal lenges (the Arab sector  w ithin Israel , the
emerging Palestinian state, bi lateral and
regional  transpor t issues).

I srael i  t ranspor t  at  a crossroad

Israel  is at a transpor tation crossroad. Over
the last decade or  so, the country has been
embracing the kind of mass-motor isation
trends that other  advanced countr ies are,
belated ly, coming to regret and attempt to
reverse (Whi telegg, 1993; Wegener , 1997).
The number  of vehicles on the countryÕs
roads is growing at 6-7 percent per  year ,
w hi le use of publ ic transpor t (pr imar i ly
d iesel  bus) is rapid ly decl ining w i th eroding
prospects of rai l taking up a substantial
por tion of th is decl ine in the shor t to
medium term. Land use is increasingly
cater ing to and generating car-dependent
l i festyles, in which travel  to w ork, shopping,
and recreation involves large amounts of
pr ivate car  travel . Thus an increasing por tion
of transpor t is based on envi ronmental ly
inefficient modes, w i th attempts to clean
these up (through cleaner  fuels and catalytic
conver ters) hampered by lack of enforcement
and maintenance, and sw amped by other
trends such as a w i ld fi re shi ft to d iesel  cars
and an ever-grow ing fleet.

A l l  these trends fly in the f ace of the
aspi rations of the emerging generation of
sustainable transpor t planning. This aims to
reduce the total  amount of travel  requi red for
satisfying l i festyles, to ensure that as much of
this travel  as possible is conducted on more
envi ronmental ly-efficient modes (rather  than
pr ivate cars), and to make sure that al l modes
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are as envi ronmental ly efficient as possible.
Even as the government subsid ises car travel
and road bui ld ing, and under funds
al ternative infrastructure, many government
officials and planners plea thei r  inabi l ity to
stem the grow ing ÔneedÕ for  the car  travel
w hich these pol icy measures create.

This lack of pol icy vision is par ticularly
w orrying in a smal l , hyper-dense country
l ike Israel , w here even todayÕs relatively low
motor isation rates (cars per  thousand people)
translate into exceptional ly high
motor isation impacts (cars per  square
ki lometre).

IsraelÕs ÔlagÕ in motor isation is a golden
oppor tuni ty to leapfrog over  outmoded
technologies, a gi ft rapid ly being squandered.
Instead of continuing to d i rect transpor t
infrastructure investments to stop-gap road-
bui ld ing, they must be red i rected to the
much talked about but l i ttle implemented
measures that can increase sustainabi l i ty.
These include the management of travel
demand, raised fuel  taxes, congestion
pr icing, parking restr ictions in ci ty centres,
and the provision of l ight rai l  and improved
bus service (routing, frequency, rel iabil i ty,
dedicated lanes in key p laces) in order  to
give publ ic transpor t a genuine competi tive
advantage. A central  pr ior i ty is providing
al ternatives to single occupancy vehicle
commuting.

Because car-based transpor t competes
w i th more sustainable al ternatives for  funds,
passengers and land use patterns,
investments made over  the next five years
w i ll  shape IsraelÕs transpor t future for  a
generation or  more. The country can l i ttle
afford a Ôreal ismÕ that throw s up i ts hands in
the face of increasing car  use; these trends
are anachronistic and unsustainable, and
international  exper ience has show n that they
can be slow ed and reversed w i th imaginative
and bold pol icies and planning (Fletcher  and
Garb, 1998).

A rab comm uni t ies w i t h in  Israel :
aim ing f or  m ore than just  a f ai r  share
of  car-dependency

In Israel , Jew s and Arabs l ive spatially apart.
N inety percent of the countryÕs Arabs l ive
w i thin separate tow ns and vi l lages, w i th
many of the remainder  l iving in separate
neighbourhoods w i thin mixed Arab-Jew ish
ci ties (Gonen, 1995). Arab communi ties
w i thin Israel  have d i fferent motor isation and
land use patterns, less access to resources
and planning faci l i ties, and di fferent travel
needs, so that thei r  transpor t fu ture deserves
separate d iscussion (Fletcher  and Garb, 1998;
Khaimaisi , 1995). Currently, the number  of
cars per  1000 people in Arab communi ties is
35% that of Israel  as a w hole (due in par t to
larger-than-average fami ly sizes), though the
rate of motor isation is growing tw ice as fast.

M ost Arab settlements have a vi l lage-l ike
structure. This is due, in par t, to the fact that
the 1948 emptying or  near  emptying of the
larger  Arab tow ns now  wi thin the Green L ine
truncated the upper  end of the settlement-
size spectrum. And because many of the
settlements that have reached the size of
urban municipal i ties have done so through
outw ard spreading of a vi l lage as the
imposi tion of mi l itary administration from
1948 to 1966 reduced rural -urban and inter -
urban migration to a minimum (Gonen and
Khaimaisi , 1993). These settlements are
character ised by low  to medium densi ty
(single or  double storey homes on relatively
large p lots). M any of these vi l lages are sti l l
usual ly connected to the outside w orld w ith
a single large road (often bisecting the
vi l lage). Smal ler  w indy streets feed into this
w i th l ittle hierarchical  order ing of size.
Central  residential  quar ters and markets are
histor ical ly designed for  pedestr ian and
animal traffic, not motor  vehicles. Because
Israel  imposes severe restr ictions on
geographical  expansion, a var iety of
w orkshop industr ies metal lurgy, painting,
car  shops, food processing and packaging)
tend to be intermingled w i th residential
housing, sometimes posing considerable
envi ronmental  hazards.

Wi th the decl ine of agr icul ture and the
relative prosper i ty of Jew ish urban centres,
and especial ly since the l i fting of movement
restr ictions w hen the mi l i tary administration
w as abol ished in 1966, Arab settlements
became increasingly based on a commuting
economy to nearby Jew ish ci ties
(Gonen,1995). M any of the transpor t
chal lenges of IsraelÕs Arab communi ties are
shaped by these basic ci rcumstances of extra-Sources: U.N. statistics & Rae, The Road and Car in American Li fe

Egypt Gaza Jordan West Bank Israel Holland United States

Figure 1: Current motorisation rates in selected countries (bars) compared to U.S.

historical  motorisation (l ine) (Private cars per 1000 population).
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urban settlements that are structural ly
vi l lages but function as w orking class
commuting suburbs w i th respect to large
Jew ish urban areas.

The increasing number  of cars moving and
parking in these vi l lages is incompatible wi th
thei r  trad i tional  layout. Congestion has
become a major  problem, and w i th
pedestr ians i l l-separated from traffic,
accident rates are high. Widening and
straightening of these roads invar iably
infr inges heavi ly on pr ivate proper ty, leading
to confl ict, and in some cases destroying the
character  of a tow nsÕ histor ic core. Through
traffic often has no al ternative but to pass
through the tow n centre. As vi l lages and
tow ns expand in size (under  considerable
constraint and often in a poor ly planned
manner), they become increasingly car-
dependent, especial ly in the absence of
adequate publ ic transpor t.

In response to these problems and a legacy
of under-investment, some planners
emphasise greater  investment in the road
system to rel ieve the grow ing transpor tation
stresses in Arab vi l lages: constructing a
hierarchical  system of straight, w ide roads
according to national standards, mul tiple
road entr ies into vi l lages, and r ing roads
around them. ÔThe solution for  the
transpor tation problems in these
settlementsÕ, claims one of the few  overview s
of the top ic, Ôdemands a correct planning,
simi lar  to that w hich is done for  IsraelÕs large
ci tiesÕ (Khaimaisi , 1995).

N o doubt in some cases there is a need for
new  roads to serve new  centres ar ising from
much needed investment in Arab economic
grow th, and to d iver t traffic that is ruining
tow n centres. But should catching up and
level l ing standards of road capaci ty be the
pr imary emphasis? The chal lenge is not
simply to attain a fai r share of the
development pie, but to use this share for  a
transpor t system that is forw ard-looking and
sui ted to inhabi tantsÕ needs, not just
mimicking of prevai ling trends.

Thus, por tions of some Arab vi l lages
retain the kind of pedestr ian l ivabi li ty that
contemporary transpor tation planners are
struggl ing to achieve, and these w i l l  be
threatened by mass motor isation trends.
IsraelÕs car-dependent suburbs are hardly a
model  for  emulation. Can Arab vi l lages and
tow ns take advantage of thei r  ÔlagÕ in
motor isation levels to bui ld more sustainable
transpor t planning? The pr ior ities w ould
seem to be the fol low ing: tow n planning that
lessens the need for  travel  (retaining and
strengthening mixed use zoning and

oppor tuni ties for  local work whi le removing
hazardous economic activi ties away from
residential and commercial areas);
accommodating and encouraging pedestr ian
and bicycle access for  dai ly needs, especial ly
in tow n centres; and bui ld ing a sol id  publ ic
transpor t system whi le the potential
r idership is sti l l very high.

Currently, intra- and inter -urban publ ic
transpor t serving Arab sectors is hampered
by lack of access to national  resources and
co-ord ination, and by or ientation of the large
national  publ ic transpor t car r iers to Jew ish
needs. Buses are often l imi ted to a service
leaving the vi l lage to Jew ish population
centres in the morning, and returning after
w ork (a pattern par ticular ly restr ictive for
Arab w omen). In many cases a single bus l ine
w i ll  pass through many vi l lages, making
travel  slow . There is li ttle rad ial  connection
betw een vi l lages and buses are often old
models that have been phased out of the
fleets that serve Jew ish ci ties.

N ot only has there been a legacy of
propor tional  under-investment w i thin Arab
communi ties, but i t is doubtfu l  w hether  a
sufficient por tion of IsraelÕs planned
transpor t investments over  the coming years
are designed to serve the special  needs of the
fi fth of the countryÕs population that is Arab.
The proposed Trans-Israel  H ighw ay, IsraelÕs
largest ever  transpor t infrastructure
investment, to run the length of the country
from the border  w ith Lebanon to south of
Beer-Sheva, has been much debated because
of great cost, i ts land use and envi ronmental
impacts, and i ts questionable pr iori ty w ith
respect to other  urgently-needed transpor t
investments. There are those w ho argue that
the massive uncer tainty as to these requi res
that the project be frozen pending the
comprehensive analysis that was never  done
(Garb, 1997). The question of the projectÕs
value and pr ior i ty is even more pointed w i th
respect to IsraelÕs Arab communi ty, both in
the central  70 km that are on the verge of
construction, and the p lanned nor thern
por tions of the road through the Gal i lee.

Whi le land for  the road wi l l  be
appropr iated from both Jew ish and non-
Jew ish settlements, the consequences for
Arab vi l lages may be par ticular ly severe as
they have suffered a ser ies of expropr iations
over  decades, and have less access to other
land (mostly ow ned by the government and
granted almost enti rely to Jew ish settlements)
and to non-agr icul tural  forms of income. In
addi tion, Arab vi l lages w ere far  less involved
in the projectÕs conception, routing, and in
planning to take advantage of development
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along the r ight-of-w ay, especial ly that w hich
took place at less-than-formal  levels. Unless
something changes, Jew ish kibbutzim and
moshavim may be in a better  posi tion to plan
around and uti l ise the roadÕs consequences
to thei r  benefi t, through t he construction of
shopping and business areas alongside
(Khaimaisi , 1998).

Transpor t  f or  Palest ine: occupat ion,
uncer t ain t y, and t he need f or  p lanning
cap aci t y

Compared to Israel , w hich occupied these
areas in 1967, the transpor t system in the
West Bank and Gaza has been shaped by
decades of pover ty, neglect, and constraint.
Planning for  i ts future is hampered by
massive uncer tainty and lack of institutional
and mater ial  resources. GDP per  capi ta in the
ter r i tories is around around $1,600 (1996),
average monthly w ages are around $350, and
are signi ficantly higher  ($530) for
Palestinians employed in Israel i -control led
areas. Unemployment now  runs at 28% and
about one-fi fth of  the population l ives
beneath the pover ty l ine of $650 annual ly
(Uni ted N ations, 1997; H ass, 1998).

Whi le a high qual i ty road system has been
bui l t since 1967 to serve Israel i secur i ty
needs and to l ink Jew ish settlements w i th
Israel , the road netw ork serving the
Palestinian population is more or less the
one inher i ted from Jordan in 1967, and now
of a qual i ty low er  than one w ould expect
even in developing countr ies of similar
income levels. M aintenance of the latter  is so
poor  that 40% of these roads are regarded by
the Wor ld Bank as requi r ing immediate
rehabi l i tation i f they are not to be lost (Wor ld
Bank, 1993).

Vehicle ow nership has been increasing at
a rate of 10% annual ly over  the last tw o
decades, though levels are sti l l  far below
Israel i levels, themselves low er  than
developed counties. M ore than hal f of the
fleet is over  a decade old  resul ting in high
pol lution levels in urban centres.

Publ ic transpor t is enti rely road-based
(buses, vans, and shared taxis) as al l  rai l
service ceased in 1948. These services are
enti rely in the hands of a mul ti tude of
pr ivate operators; the bus fleet of about 780
vehicles, for  example, is ow ned by some 100
pr ivate enterpr ises, 70 of w hich ow n only a
single bus. They are under  great financial
pressures: new  buses and spare par ts for
them are very expensive; cred i t is l imited;
competi tion from cars and vans provid ing
unl icensed passenger  services is fierce; and

comprehensive and internal  closures have
disrupted travel  of people and goods on
almost 30% of potential  annual  w orking days
in the last couple of years (Uni ted N ations,
1997). Trucking of freight faces similar
problems. Whi le Israel i  bus l ines l ink Jew ish
settlements to Israel  they provide l i ttle
service to the Palestinian population.

The only por t in the Palestinian areas is
Gaza. Serving smal l boats at the turn of the
century, the por t became increasingly
marginal  after  Hai fa became the main por t
dur ing the Br i tish M andate, and the Gaza
str ipÕs isolation after  1948. Though modern
por t faci li ties wi th spare capaci ty exist along
the Israel i  coast at Ashdod (30 km nor th of
Gaza) and H aifa, as w el l  as at Ei lat and
Aquaba, a deep-w ater  por t is planned for
Gaza on grounds of national  sovereignty.
This would have major envi ronmental
impacts. It w ould be inser ted into an open
beach near  one of the w or ldÕs most crowded
ci ties, and w ould entai l  transpor t of goods
through a densely populated area. And, by
blocking transpor t of the nor thw ard flow of
N i le sands, which now  replenish those
constantly eroded from Gazan and Israel i
beaches, the por t w ould str ip these dow n to
bare rock in a decade or  so (Watzman, 1995).
Whi le international  financing is likely to be
available for  the por tÕs construction, there are
sti l l no commitments to the mi l l ion dol lars
needed annual ly to pump sand around the
por t obstruction.

The only active ai rpor t in the Occupied
Terr itor ies is now  operated by Israel  at
Qalandia, betw een Jerusalem and Ramal lah.
The Wor ld  Bank has urged the rehabi l itation
of this ai rpor t (at an estimated cost of $250
mi l l ion dol lars) to serve international  traffic
to the Palestinian Author i ty, w hether
through transfer  of the ai rpor t to the
Author i ty or  some shared ar rangement
resul ting from Israel i -Palestinian agreement
(Wor ld  Bank, 1993). H owever , the very
reasons ci ted for  the si te being a Ôhighly
sui tableÕ location for  such development - i ts
central i ty, wi thin a 15 ki lometre radius of
20% of the total  Palestinian population -
w ould become a real  problem once ai r  traffic
expands beyond the f ew  dai ly fl ights
currently using the ai rpor t.

The construction of an ai rpor t in southern
Gaza, near  Dahania, is cur rently a major i tem
in negotiations; the Palestinian Author i ty is
demanding autonomous ai r  traffic, and Israel
is concerned about the secur i ty impl ications
of unmoni tored passengers and cargo
enter ing Gaza by ai r. If bui l t, this ai rpor t
w ould expand Palestinian freedom of
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movement, but for  only a tiny el i te. M ost
Gazans w i l l remain confined in the tiny Gaza
str ip unti l  ar rangements are made for  Ôsafe
passageÕ betw een Gaza and the West Bank.
The latter  is one of many instances w here
Ôsecur i tyÕ or  geostrategic considerations
sw amp sound planning pr inciples in the
region. A l though Gaza and the West Bank are
al ready connected by roads, the perceived
need for  an isolated passage for  Palestinians
through Israel  has generated a range of
schemes, includ ing those of questionable
envi ronmental  mer i t, most recently
exempl i fied by a proposal  for  a sixty
ki lometre-long raised br idge.

Repeatedly, transpor t planning for
Palestine comes up against the fact that a
cornerstone of the Israel i  occupation,
especial ly over  recent years, has been the
severe management of Palestinian mobil i ty
coupled w i th the preservation of freedom of
movement for  Israel is wi thin the Terr itor ies.
Transpor t plans cannot, therefore be
separated from issues demanding pol i tical
resolution, and p lanners must w ork w i th
uncer tainty regard ing cr i tical  questions: w i l l
the transpor t-related components of the
Peace Accords (safe passage betw een the
West Bank and Gaza, a por t, an airpor t) be
implemented ful ly? Wi l l  Palestinians have
control  over  thei r  abi l ity to travel  betw een
the currently fragmented pieces of thei r  ow n
country, and w i ll  they be able to travel  into
Israel? Wi l l the extensive new  high qual i ty
roads designed to al low settlers to l ive in the
Terr itor ies wi thout encounter ing Palestinian
residents, continue to operate, and w hat w il l
thei r  relation be to the old , inconvenient and
poor ly-maintained road system that serves
Palestin ians?

Given this uncer tainty, and the
insti tutional  capaci ties that w ere
impover ished over  decades of Israel i  mi l itary
and civi l  administration, the Wor ld BankÕs
proposed shor t term strategy seems w ise: to
produce transpor t planning capaci ty, rather
than a transpor tation plan (Khamaisi, 1994).
Simi lar ly, i ts emphasis on attending ini tial ly
to municipal  transpor t needs in areas under
Palestinian control  makes sense. H ow ever , i t
is impor tant that this training and capaci ty-
bui ld ing, ini tial municipal -level  w ork, and
longer  term planning be founded on
pr inciples of sustainable transpor t.

Wi thout this sustainable emphasis and
training, i t is l ikely that transpor t
improvements w il l  focus on improving the
extent and qual i ty of the road system
(accommodating and encouraging pr ivate
use) and on autonomy-giving por t and

ai rpor ts, at the expense of less obvious and
longer-term measures. The former  is the
pr incipal  emphasis in the few  existing
planning documents, w hich predict that
pol i tical independence w i l l  bring a drastic
r ise in income levels, car  ow nership and use,
and volumes of traffic (See, f or  example, the
ÔTranspor t and CommunicationsÕ chapter  of
M aster  Planning for  the State of Palestine:
Suggest ed Guidel ines for  Comprehensive
Development Center  for Engineer ing and
Planning, Ramal lah, 1992). M easures of equal
or  greater  impor tance - such as publ ic and
non-motor ised transpor t, and the design of
pedestr ian-fr iendly ci ty centres and mixed
use neighbourhoods that reduce the demand
for  travel  - receive far  less attention.

One can imagine a scenar io of continued
high population grow th rates, increased
incomes and social  strati fication, and the
easing of I srael i restr ictions on bui ld ing and
travel , together  contr ibuting in shor t order  to
a w ave of unregulated and car-dependent
spraw l that w i l l  precede and soon pre-empt
more sustainable al ternatives. Such p lanning
issues w ould chal lenge any society, so w i th
scarce resources, high uncer tainty, and
massive external  constraints, Palestinian
transpor t planners have thei r  w ork cut out.

Yet, precisely because i t is star ting late,
this fledgl ing state can avoid bui ld ing
yesterdayÕs transpor t problems into i ts future.
In doing so, i t w i l l  reduce the long term
l iabi l i ties of mass motorisation, w hich have
become clear  over  recent decades. Lessened
car  dependency w ould reduce travel  related
heal th costs, slow the destruction of open
areas and communi ties through road
bui ld ing, free up salar ies for  investment
rather  than car  purchase and maintenance,
and avoid bui ld ing into the economy a
constant drain of foreign currency for  the
purchase of cars and fuel . An increasing
number  of examples from around the w or ld
show  that progress and motor isation need
not be equated (H ook, 1996).

In Gaza, these issues are especial ly
pointed. Wi th astonishing population
densi ties, any r ise in motor isation rates wi l l
make l i fe there even more hel l ish, especial ly
since these vehicles are and wi l l most likely
continue to be older  and more pol luting,
acqui red second-hand from Israel . Gaza is
flat, wi th reasonable w eather , low incomes in
the foreseeable fu ture, and very high
population densi ties: an ideal  si te for  non-
motor ised and publ ic transpor t. But unless
the demand for  sustainable transpor t ar ises
from w i thin Gaza i tsel f, and is recognised as
cutting edge and compatible w i th raised


