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Dutch Transport Policy: From Rhetoric
to Reality

Gary Hag and Machiel Bdahuis

Keywords: Accessibility, environmental
protection, freight, mobility, Netherlands,
targets

The Dutch have gained an international
reputation for developing coherent policy
plans for transport, environment and

physical planning. This paper examines the
rhetoric of Dutch transport policy and
assesses what is actually being achieved in
practice. Progress made in achieving the
main targets on mobility, accessibility and
environmental protection are discussed. The
growth in vehicle kilometres of the freight
sector isidentified as an important problem
that the Dutch will need to deal with in order
to achieve all the targets adopted in transport
and environmental policy.

Urban Transport and Equity: the case
of So Paulo

Eduardo A. Vasconcellos

Keywords: S<o Paulo, access, mobility,
equity.

Urban transport provision, accident rates and
accessibility in Sco Paulo varies
tremendously with income, gender and age.
Sustainable transport modes are marginalised
and high externalities are borne by society. A
complete overhaul and reassessment of
priorities is required to achieve equity in
transport.

Sustainable Transport: Some
challenges for Israel and Palestine

Yaakov Garb

Keywords: Israel, Palestine, sustainability,
peace

WITH the establishment of Palestine and the
continuing peace, there is a need to appraise
the transport infrastructure and policies of
both countries. In particular, will Palestine
follow Israel aong the road to mass
motorisation or will it choose the path to
sustainability? Will Israel realise the folly of
providing for private transport and seize this
unigue opportunity?

Can Demand Management Tame the
Automobile in a Metropolitan Region?

Spensr W. Havlik & Petae W. G. Nevman
Keywords: Demand Management, alternative
modes, land use.

Demand management strategies can be an

effective tool in taming the automobile. The
approaches to demand management in four
European cities; Zurich, Freiburg, Stockholm
and Copenhagen; and Boulder, Colorado is
investigated.

The Impact of Transportation on
Household Energy Consumption

Rick Browning, Michele Hdou & Paul A.
Larocque

Keyw ords: Energy, Houses, Modal choice.
This paper examines transportation energy
costs as an integral part of total household
energy consumption. A typical suburban
household is found to expend more than half
its total annual energy budget on operation of
household motor vehicles. In contrast,
households located in traditional, pedestrian-
oriented neighbourhoods are found to use far
less energy on transportation. For an
instructive contrast, two household budgets
were generated using a standard computer
program and then compared. With
transportation energies included, a
household living in an 88 year old @nergy
hogOhouse located in a traditional pedestrian
friendly neighbourhood is shown to expend
less total annual energy than a suburban
household living in a highly energy efficient
modern house. Studies and statistics
developed in the Pacific N orthwest are used
as documentation for travel-related
behaviour.

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

Bend’t Lambert

Keywords: Trolleybus, urban transport,
Curitiba, Quito.

Quito® new trolleybus is a great success. It is
being expanded already. Consisting of a
know-how transfer from a Latin American
city, Curitiba (Brazil), to another Latin
American city, Quito (Ecuador), these two
experiences display a new and original
development model. By occupying urban
space, and therefore limiting the presence of
the car, too often promoted without
considering environmental and ecological
consequences, the @eserved structuring axesO
for public transport allow high mobility at
low cost. The advantages of this modéd are
numerous and could profit many other cities.
Today, more and more questions of
technological choices are part of the political
and ecological debate. Transport is no longer
a secondary issue.



Editorial

THERE is something very positive and
encouraging about having detailed
discussions with lively people from more
than a dozen countries about transport
issues. In March this year 25 people sat
together for the best part of a week in IHE
Delft (the N etherlands) and shared
experiences of dealing with traffic and its
impacts in most parts of the world. The
luxury of having direct contact with Cuba,
Mexico, Sudan, Surinam, Pakistan,
Indonesia, Vietnam, Egypt, Kenya, Turkey,
Bangladesh, the Philippines, Thailand,
Nigeria, Ghana, China and the Netherlands
cannot be exaggerated. Everyone was
concerned about the escalation of car

ow nership and use, and its effects on
situations as different as Khartoum, M exico
City and Bangkok.

Individual contributions were full of
insight. Delegates from West Africa were
keen to emphasise the importance of status
and prestige and its links with car
ow nership. Public transport may be well
used and may be important but no-one who
is ambitious or successful will want to be

seen taking a bus. The politics is aso crucial.

Senior politicians in most countries are
influenced more easily by the arguments of
the car makers and the road builders than by
the advocates of buses and bicycles.
Professionas are more likely to see their
career development progress through large
infrastructure projects than through
pedestrian priority schemesin Nairobi or car
free areas in Katmandu. These are substantial
cultural obstacles to the development of new
transport policies and these cultural
obstacles are not being addressed.

Much discussion focussed on the
experience of rapidly developing and
motorising cities in coping with that growth.
The UK and Dutch experiences with traffic

reduction, integrated transport policies and
modal shift were much admired but there

w as uncertainty about how to progress those
sameideas in Africaor Asia Therewas no
doubt, however, that the ideas have to be
pursued with vigour.

The week vividly illustrated the strongly
positive aspects of the world transport
situation. The majority of the participants
were young transport professionals at the
start of their careers. They were enthusiastic
and aware and they will have an impact on
their own countries pursuing policies based
on social and environmental justice and
based on local determination of local needs.
They will have problems. They will meet
with opposition particularly from their own
governments who will all too readily accept
the mythology of road building, jobs,
increased auto-dependency and progress.
This is a classic higoric gruggle between
two ideologies. The presence in the debate of
educated, aw are professionals isa great leap
forward, and the international linkages
forged during such an intensive period of
lively discussion is a major tool for further
progress.

Perhaps more importantly still the week in
Delft demonstrated that there is a freshness
and a potential for international
collaboration from the grass roots. This group
of people have far more to say about global
development as it matters to real people than
do the large contingents of diplomats and
consultants dragging their baggage from Rio
to Kyoto via Istanbul.

John Whitelegg, Editor
(For information about similar short courses in

Delft please contact Jan Koster a IHE, Delft,
The Netherlands, fax + 31 15 21 22 921).
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Abstract

The Dutch have gained an international
reputation for developing coherent policy
plans for transport, environment and

physical planning. This paper examines the
rhetoric of Dutch transport policy and
assesses what is actually being achieved in
practice. Progress made in achieving the
main targets on mobility, accessibility and
environmental protection are discussed. The
growth in vehicle kilometres of the freight
sector isidentified as an important problem
that the Dutch will need to deal with in order
to achieve all the targets adopted in transport
and environmental policy.

Keywords

Accessibility, environmental protection,
freight, mobility, Netherlands, targets

Introduction

THEDUTCH have gained an international
reputation for developing coherent plans on
transport, environment and physical
planning. With the increased attention given
to environmental protection and the need for
a more sustainable transport system, the
Dutch policy approach has been held up as
an example of (est practiced Dutch transport
policy has been integrated and co-ordinated
with physical planning and environmental
policy. The objectives of these policies are
explicitly stated and specific end-points are
identified in the form of targets (Haq, 1997).
In 1988 the Dutch Government published
the Second Transport Structure plan (Tweede
Structuurschema Verkeer en Vervoer (SVV2))
w hich set out the policy requirements to
achieve a compromise between mobility,
accessibility and environmental protection.
The transport plan, together with the
N ational Environmental Policy Plan Plus
(N ationaal Milieubeleidsplan (NMP+)) and
the Fourth Report on Physical Planning Extra
(Vierde Nota Ruimtelijke Ordening (VIN EX))
provide an integrated strategy to deal with

the growth in vehicle kilometres and the
associated environmental impacts. The
Dutch, on paper at least, seem to have made
considerable progress within the area of
transport and the environment. This paper
evaluates the extent to which the Dutch have
met the main targets for transport in the three
areas of mobility, accessibility and
environmental protection.

The transport sector

The N etherlands is promoted as a
distribution country and as the @Gateway to
Europe®with Schiphol airport and the port
of Rotterdam being important centres of
economic activity and major transport nodes
of European significance. The transport
sector plays an important role in the national
economy and accounts for about 7-8% of the
Dutch Gross National Product. The Dutch
expect a 70% increase in car use by 2010
compared to 1986: from 75 to 120 billion
vehicle kilometres. The number of carsin the
N etherlands is expected to increase from 5
million to 6-7 million by 2010 together with
a 70-80% increase in goods traffic on roads
(Ministry of Environment, 1990).

Table 1 compares the modal split of the
N etherlands to four other European
countries. The figures for car use, based on
passenger kilometres, do not vary widely
betw een the four countries. However car use
is lowest in the Netherlands (83.4%) and
highest in the United Kingdom (87.8%). The
N etherlands also has the highest amount of
passenger kilometres travelled by rail (8.4%)
compared to 5.1% in Belgium.

With regard to freight transport, Table 2
show s that the N etherlands transports the
low est amount of freight by road (63.7%) and
the highest amount of freight by inland
navigation (33.8%) compared to the other
four European countries. How ever, the Dutch
transport the low est amount of freight by rail
(2.5%). The adoption by the Dutch
Government of Dutch RailwaysORail 21 and
Cargo 21 plans has provided the impetus to
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develop and encourage greater use of rail
within the N etherlands for both passenger
and freight transport. The Dutch Railways
Rail 21 plan aims to double transport volume
capacity and improve the quality of rail
travel while the Cargo 21 plan aims to
increase the amount of freight transported by
rail to 65 million tonnes by 2010.

The Dutch transport plan is based on the
attainment of a sustainable society, which
requires meeting the needs of the present
without compromising future generations to
meet their own needs. The main features of
the plan include reducing total mobility;
increasing the share of rail; promoting public

Tablel:M odal split for passenger transport, based on passenger kil ometres (1992)*

Cauntry
Bdgium*

Fance

Gamay
TheNethalands
UnitedKingdom

Calvan Busitran/metro Ral
86.8% 8.1% 51%
86.5% 57% 7.8%
84.0% 9.4% 6.6%
83.4% 82% 8.4%
87.8% 6.5% 57%

11991egimates *Exd uding oyd in gand w alking withi nnational bord ers SourceM inigtry of Trangp ort,1996a

Table2:Modal giltforfrei ght transport,based on wei ghtcarried (1992)*

Cauntry

Bdgium

Fance

Gemay
TheNethalands
UnitedKingdom

Road Ral Inlandnavigatin
70.0% 10.9% 19.1%
87.8% 85% 37%
78.7% 11.0% 10.3%
63.7% 2.5% 33.8%
91.7% 8.0% 0.3%

*N ationaland internationaltrangport exdud ingtrans t.Source:Mi nistryof T rangport,1996a

transport; improving accessibility and
improving environmental quality. In total, 38
main targets have been set which cover
different aspects of the three main themes of
the plan: mobility, accessibility and
environmental protection (Ministry of
Transport, 1992a).

Evaluation of Dutch transport policy

In September 1992, the Minidry of
Transport, Public Works and Water

M anagement published its first annual
evaluation of the Second Transport Structure
Plan, which was subsequently updated in
1993, 1994 and 199. The reports cover four
main themes of the Transport Plan: mobility;
accessibility; environmental protection and
support measures. Based on the SVV2, the
Ministry has developed a set of indicators to
measure the progress tow ardsthe attainment
of traffic and transport targets and to outline
future scenarios. With time, availability of
data and theimprovement of indicators, a
more accurate understanding of progress

tow ards the attainment of policy targets and
the effectiveness of policy instruments can be
gained (Ministry of Transport, 1996b).

Mobility

The Dutch have set a target to limit the
expected growth of a 70% increase in vehicle
kilometres to 35% by 2010 compared to
1986. To measure progress towards this
target the total number of personal vehicle
kilometres were calculated for working days.
During the period 1988-1991 there has been a
limited growth in the number of personal
vehicle kilometres, which is in line with
SVV2 policy. The 199 intermediate target
(index 125) has more or less been met.
However, it is expected that the intermediate
target for the year 2000 (index 130) will 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 kilometres
travelled by bicycle since 1989 have been
stable and a riseis expected in the future.
The implementation of the Bicycle Master
Plan (Ministry of Transport, 1992b), to
increase the number of kilometres travelled
by bicycle, and the promotion of car free
cities and towns, will enable the long-term
target to be met.

Accessibility

For main strategic roads a norm of a 2%
chance of the probability of congestion per
journey has been set, with a 5% norm for all
other roads. This means that no more than

[5]
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2% of all vehicles on a particular road during
a working day should be subject to delaysin
traffic. Delays are defined as slow driving
traffic or traffic where thereis little
movement. The indicators used to measure
progress tow ardsthese targets are that part of
the main road where 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 will not be met.

For public transport the price differential
between public transport and the (private)
motor vehicle should be in favour of public
transport. The cost of public transport is
presently higher than the cost of using
private transport and it is unclear whether
the price differential in the future can be
improved to the advantage of public
transport.

Environmental protection

Environmental targets include a 20%
reduction in emissions of Nitrogen oxides
(NO) and hydrocarbon (HCs) from road
transport by 1995 and a 75% reduction by
2010, compared to 1986. The target for
Carbon dioxide (CO,) emissions from road
traffic is to stabilise emissons at 1989 90
levels by 199 and reduce emissions by 10%
by 2010.

Provisional figures for NO_emissions from
road traffic suggest that the 1995 target of a
20% reduction will not be met. In fact, an
increase of 10 index points past this target is
expected. The main contribution to the
reduction of NO, emissions has been the
increase in the use of catalytic converters.
However, any benefits derived from this
technical fix have been offset by an increase
in the number of kilometres travelled. While
the NO_ emissions from passenger transport
have been decreasing, the growth in vehicle
kilometres within the freight sector has
increased NO, emissions.

A fall in the emissions of hydrocarbons
has enabled the 1995 target to be met earlier
than expected, in 1991 The main
contribution to the reduction in the
emissions of hydrocarbons has occurred for
both passenger and freight transport with the
greatest reduction seen in passenger
transport.

After an initial gabilisation, Carbon
dioxide emissions from motor vehicles have
begun to rise. The 1995 target has not been
met and a further 10% rise past this target is
expected.

Freight transport has been responsible for
a large proportion of the increase in Carbon

dioxide emissions when compared to
passenger transport. The emission of CO,
from freight transport has increased by 3%
in the period 1986-1993 compared to an
increase of 156% from personal car
transport.

The target for noise emissions is to
maintain the number of main roads with
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). However, since 1992 the
number has stabilised. It is expected,
therefore, that progress is being madein the
direction of this target.

Freight

A number of targets have been directed at
freight transport and have dealt with the
efficiency and the movement of freight by
road and water. One target aims to limit the
growth in freight kilometres by road to 40%
by the year 2010. Although progress has be
made towardsthis target, it is expected that
with an increasein economic growth in
Europe, more freight kilometres will be
travelled and existing policy will not enable
the target to be reached.

The development of railways in the
N etherlands is being implemented as
envisaged. By 2010 freight by rail is expected
to rise to 50 billion tonnes per year. A
significant risein the amount of freight
transported by rail occurred in 1994 and this
continued into 1995. This increase in rail
freight will enable the intermediate target, to
transport 20 million tonnes by rail by the
year 2000, to be reached after are-
organisation of the Dutch Railways Cargo
Company. However, it is still unclear
w hether the 2010 target will be met.

The target for freight transport is to
increase inland navigation to 370 million
tonnes by 2010. Since 1990 the amount of
freight transported by inland navigation has
declined and areturn to 1986 levels can only
be reached in 1998. It is expected that this
target will not be achieved.

transport

From rhetoric to reality

The rhetoric of Dutch transport policy for
some factors has become reality. The
evaluation of Dutch transport policy has
shown that out of the total 36 targets, 18
targets will be or are being met, 9 will not be
or are not being met and for 7 targets it is not
clear whether the target will be met or not.
For 2 targets data are lacking and therefore it
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is not possible to come to a conclusion
(Ministry of Transport, 199b).

The extent to which all the targets will be
reached and maintained will be dependent
on the implementation of policy measures,
monitoring programmes and the annual
evaluation reports. Targets which have been
met or will 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 public
transport. Among those not expected to be
met are the targets to reduce the emissions of
NO, and CO,, and the targets to reduce the
growth of vehicle kilometres travelled by car
and freight transport.

The setting of national targets for traffic
and transport seem not to have restricted the
Dutch continuing with infrastructure
developments such as the extension of
Schiphol airport and the planned expansion
of the A2 in the Amsterdam-Utrecht corridor.
Table 3 shows that after France, the
N etherlands had one of the highest increases
in road length over the period 1985-1993.
This type of infrastructural expansion
accommodates and encourages greater
mobility which ultimately leads to greater
emissions of pollutants.

The freight sector plays an important role

Table3: Tota inaeaseinroadlength (1985-1993)

Cauntry

Bdgium

Fance
Gamany*
TheNethalands
UnitedKingdom

Increase

+5.%%
+17.1%
+2.0%
+8.9%
+4.2%6

10Only the federal gatesin formerWesGermany. Source: Ministry of Transp ort, 19%a

in the Dutch economy and it is this sector

w here further action needs to be taken as
economic activity increases within the Single
European Market. The target to reduce freight
transportation by road will not be met with
existing policy. Although there has been an
increase in the amount of freight transported
by rail, the amount of freight by inland
navigation has declined. The freight sector is
responsible for the increasng amounts of
Nitrogen oxide and Carbon dioxide
emissions.

The Second National Environmental
Policy Plan (NMP2) was published in 1994.
The plan highlighted the difficulties which
were being encountered in achieving the
targets for the freight sector with existing
policy. The tightening of existing policy to
control the volume of freight traffic was ruled

out by the plan as it considered that this
would jeopardise the competitive position of
the D utch freight sector. Any action to reduce
the volume of freight traffic would need to be
taken at a European level in order to avoid
foreign freight vehicles replacing Dutch
vehicles. The NMP2 outlined the need to
take a pro-active role within the European
Union to promote greater integration of
environmental, transport, planning,
industrial and technology policies. At the
national level the Government will work in
collaboration with the freight sector to make
a greater effort to achieve a more efficient,
cleaner and quieter vehicle fleet; to change
the modeé spilt in favour of rail and inland

w aterways; to increase transport efficiency
and to improve driver behaviour (Ministry of
Environment, 1994).

Conclusion

The Dutch have outlined their commitment
to developing a more sustainable
transportation system in a number of key
national policy documents. These have
included a range of measures to reduce the
impact of transport on the environment and
to achieve a more balanced moda split. A
distinct policy framework has been
developed where transport, environmental
and physical planning policies have been co-
ordinated and integrated. These policies have
attempted to address each aspect of the
transport problem with measures to reduce
mobility, eg. via physical planning policy,
improving accessibility and maintaining
environmental quality. The setting of explicit
objectives has given a clear direction to
policy, with commitment being further stated
in specific targets. The annual evaluation
report of the transport plan shows that for
some policy areas the rhetoric and policy has
become reality, for targets have been met or
progress is being made in the direction of the
targets.

The evaluation report highlights the
problems in achieving targets related to
freight transport and the need to take further
action. The main problem that the Dutch face
concerns maintaining their position as a
transport and distribution country and
protecting the quality of the environment.
The development of the Single European
Market is predicted to increase the
transportation of freight over wide distances
(European Commission, 1990) and, if present
trends continue, growth in freight transport
will pose significant problems for the Dutch
environment. The growth in freight vehicle

[71
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kilometres means that air quality targets for
Carbon dioxide and Nitrogen oxide emissions
will not be met. The Dutch will therefore be
required to implement stricter measures,
which may mean more fundamental changes
if all 36 targets are to be met. The
introduction of stricter measures may require
certain transport developments (which have
economic benefits) to be abandoned. The

freight sector is an area in which the Dutch
will need to prove their true commitment to
the environment. The extent to which the
Dutch will be willing to achieve all policy
targets will depend on the extent to which
they arewilling to put environmental
interests above economic interests, in order
to achieve a sustainable transport system.
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Abstract

Urban transport provision, accident rates and
accessibility in Sco Paulo varies
tremendously with income, gender and age.
Sustainable transport modes are marginalised
and high externalities are borne by society. A
complete overhaul and reassessment of
priorities is required to achieve equity in
transport.

Keywords
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Introduction

TRAN SPORT conditions vary remarkably
among people from different social groups
and classes, depending on several socia,
cultural, economic and political
characterigics. In developing countries,
profound differences among people make
transport conditions even more disparate.
Urban transport conditions may be
analysed in many ways. | propose that the
best way to approach the problem is asking
key questions about equity and transport:
¥ how accessibhility is distributed in space?
¥ how people, social groups and classes may
use the city?
¥ which are the relative conditions
concerning efficiency, safety and
environmental quality?
¥ who produces and who suffers the effects
of transport externalities?
The understanding of accessibility requires
first an analysis of personal mobility. By the
strict technical point of view, mohility is
represented by the quantity of trips made by
a person, which is related to characteristics
such as gender, age and income. Although
relevant, it is insufficient, once it does not
take into account the spatial and time
constraints of activities (H Sgerstrand, 1987).
In this respect, the broader concept of
accessibility can be used, as the quantity and
diversity of destinations that can be reached

by a person in a certain period of time.
Accessibility can therefore be seen as
something broader than mobility itself
(Moseley et a., 1977), as the mobility to have
access to desired destinations (Portugalli,
1980).

Efficiency relates to the ease to use
transport modes and can be translated by
some conditions as the time to have access to
the vehicle and the speed of travelling. The
quality of the overall travelling condition
will also be a part of the accessibility quality.

Safety refers to the probability of getting
involved in a accident and the nature of its
consequences. Safety depends on people
(age, experience) and vehicle characteristics
(size, weight, body structure) aswell as
user@ behaviour (path, speed), highway
conditions (pavement, signing) and
environmental conditions (pattern of
conflicts).

Environmental quality relates mainly to
the quality of air and to the circulation
environment. It depends on the level of
concentration of pollutants such as carbon
monoxide and particulate matter, and also on
the quality of the living space, as translated
by the compatibility between passing traffic
and the use of the streets by residents and
workers.

The distribution of these five
characteristics among people is highly
skewed in urban areas of developing
countries. Social and economic, individual
and family conditions, along with
characteristics of land use and transport
supply lead to different forms of using the
space, which in turn lead to different
patterns of transport quality. Actual
conditions can then be related to individual
characteristics and behaviour, to policy
decisions concerning urban and transport
infrastructure and to social and economic
characteristics of every society.

A subsequent question relates to transport
externalities. Externalities can be broadly
defined as those effects impacting on others
without compensation. In a more rigorous

[9]
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definition, external effects can be said to
occur when an actor or receptor utility
function Ccontains a real variable whose
actual value depends on the behaviour of
another actor (the supplier), who does not
take these effects of his behaviour into
account in his decision making processO
(Verhoef, 1994, pp. 274). Most studies deal
with three main externalities - congestion,
pollution and accidents - and some include
other social, less tangible effects. In the case
of congestion, the direct effect is extra travel
time, as caused by automobile drivers with
respect to other drivers, between them and
buses and between motorised vehicles and
pedestrians. In the case of developing
countries - as will be analysed ahead - one of
the most severe effects is that caused by the
automobiles on bus travel times. With
accidents, the main effect is injury, suffering
and/ or death. Main externalities occur
between motorised vehicles and pedestrians -
especially between automobiles and
pedestrians - with consequences varying
according to the composition of traffic and
average speed of vehicles. With pollution,
the main effect is health damage to people.
Externalities occur between those conducting
motorised vehicles and all people using the
traffic system.

Less tangible effects can also be analysed,
as with the organisation of the circulation
space and its correspondent impacts on
social relations. Traffic can deeply affect
them, as people are forced to change their
behaviour to adapt to new conditions
(Appleyard, 1981). For practica reasons, the
paper considers only travel time, pollution
and accidents.

The task is to analyse transport and traffic
datato verify how these conditions are
distributed and relate conclusions to
society@ characteristics. One of the best ways
of making such analysis is to study
household surveys, explore social
characteristics, and examine travel and space
budget figures. The technique intends to
replace or complement the available
methodologies for trip behaviour, based
solely on the analysis of individual trips,
according to the traditional four-step
modelling process. Few studies are available
for developing countriesOconditions (Roth
and Zahavi, 1981; Dimitriou and Banjo,
1983) and this analysis of So Paulo intends
to fulfil part of the gap in the available
information. The study also intends to
contribute to a sociological and geographical
approach to the urban transport problem, as a
theoretical development in the field of

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

Social analysis of transport
conditions

The use of household survey data for social

purposes requires the adoption of indicators

other than the traditional ones. These

indicators reveal some important features of

transportation, especially in relation to the

social and economic characterigics of users

and the distribution of accessibility. This is

very important in developing countries,

w here transport conditions vary widely

among socia groups. Several indicators

which may be derived from household

survey data are proposed below:

¥ Mobility: refers to the number of trips
made by a person, which is related to
personal (age, gender, income, level of
scholarship, placement in the job market)
and family characterigics (number of
people, income, number of automobiles);
the corresponding (opposite) indicator is
immobility, expressed as the percentage of
people not making trips and their relevant
characteristics.

¥ Accesshility: the possibility of arriving at
desired destinations, which is related to
their spatial and time characteristics (eg.,
hours of operation). Accessibility may also
be represented by total travel time
between origin and destination, using
simple or generalised cost concepts of
travel time.

¥ Diveadty: the quality of destinations that
may bereached in a period of time;
reflects the lifestyle as well as actual
accessibility in the face of economic and
spatial constraints.

¥ Productivity: the number of activities/
destinations that may bereached in a
period of time, reflecting the average
speed of movement.

¥ Cost: monetary and/ or time costs implied
in using transport modes.

¥ Space consumption: space used by a
person while travelling, reflecting the
consumption of a public asst (street).

¥ Sofety: relative danger while using streets,
according to therole played in traffic.

¥ Environmental quality: exposure (and
contribution) to air pollution while
travelling.

¥ Comfort: average space available inside
the vehicles used to travel.



Tablel:Househol dcharacterigics

Income Family Pasong Autced Tripgperson/day
levd mathly househa d househa d
income$(1)
dltrips  motaisdtrips
| upto240 334 014 145 0.59
| 240-480 400 0.29 185 0.87
I} 480-900 417 0.57 221 124
v 900-1,800 427 101 253 165
\% >1,800 411 161 302 228
average 393 0.56 2.06 132
(1)OneBrazilianmini mum w agew asapproximately$60in 1987,
Table2-Gender and mobil ity
Incomelevd M obility rates(tripsperson/day)
Mde Female Tdal
I 167 126 145
| 210 161 185
i 253 191 221
vV 288 220 253
\% 347 263 302
average 237 178 206
Table3-Immobility andincome
Incomelevd Immdbility (%)
Mde Female Tdal
| 431 571 50.6
1 309 48.2 308
i 28 413 322
vV 19.6 370 285
\Y, 136 3R7 238
average 280 453 370
Table4:M obilityrateand trip purpose(mobil epersons)
Incomelevd trips'mobileperson/day (1)
Work/lbusness  Schodl Medicd Shopping Ldasure
| 0.64 054 0.09 0.08 0.15
I 0.80 0.59 0.07 0.06 0.13
i 0.92 053 0.06 0.08 0.13
vV 103 0.56 0.05 0.09 023
\% 115 0.62 0.06 0.13 0.34
(1)Exdud inghome-returningtrips
Table5 Transportmodeandincmme
Incomelevd Trips(%) by trangport mode
Public(1) Private(2) Foot
| 373 88 539
| 401 133 46.6
I} 396 246 358
vV 33 14 253
Y, 196 66.0 144

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

The <o Paulo study

The analysis of the Sco Paulo data was
performed using the 1987 household Origin -
Destination (OD) survey conducted every ten
years since 1967. The survey is performed in
the entire metropolitan area, encompassing
around 25,000 household interviews, among
an universe of three million households.
Some characteristics of the survey must be
emphasised:
¥ Trip data refers to all persons living in the
household (including employees in high
income households) and their travel
activities in the 24 hour period
immediately before the interview day
(workable days only);
¥ All trips are registered, except pedestrian
trips less than 500 metres long.
The available datawere processed in order to
yield several rates and figures. Basic data
derive from the OD report (CM SP, 1988) and
subsequent computations (Vasconcellos and
Scatena, 1996). All figures relate to the
metropolitan area, except those from traffic
accidents. The most important for the paper
are summarised below.

General household data and mobility rates
Table 1 shows that mobility rates increase
with income, as attested by several
transportation studies (Zahavi, 1976). For all
trips, the ratio between the highest and the
lowest income levels is 1:2, a value that
increases to amost 1:4 when just motorised
trips are considered. When males and
females are considered separately (table 2),
male mobility is always higher than female,
and both increase with income, again
consistent with findings of other studies
(Roth and Zahavi, 1981). In respect to
immobility, the percentage of people not
travelling is higher among women, in all
income levels. The level of immobility
decreases with income, especially in the case
of men (table 3). This relates to the
percentage of people making work/ business
trips: it is always higher in the case of men,
and increases with income (from 34% in the
first income level to 64% in the last one, as
opposed to a 15% to 42% increase for
women).

Travel patterns

Working and business trips per mobile
person increase remarkably with income
(table 4). Shool, medical and shopping trip
rates seem to remain constant, despite
presenting small increases at the higher
income levels. Leisure trips per mobile
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person increase sharply in thetwo upper
income levels.

Trip mode

Trip mode varies remarkably with income, as
stressed in many transportation studies.
Public transport and foot trips are dominant
in low income households, while private
transport dominates in level 1V and V. In
addition, motorised trips (public and private)
aredominant in all levels but level | (table 5).

Time and space budgets

Time consumed travelling is shown in table
6. Total average time per person varies with
income, which is different from other studies
(Zahavi, 1976; Goodwin, 1981). Tota travel
time per mobile person presents instead low
variability.

In respect to space budgets, as the OD
survey did not include distances, figures for
motorised trips were estimated using
coordinates, as areal values between zone
centroids. For pedestrians trips, distances
were estimated using declared walking times
and considering an average pedestrian speed
of 4 km/ h. Table 7 shows first that space
consumed by a household presents marked
changes with income. Part of these changes
could be explained by the different number
of persons per household (it ishigher at the
higher income levels - see table 1), but it is
also explained by a higher activity level:
space consumed per person increases
steadily with income. Space consumed by
mobile people presents less pronounced
increases. Finally, space consumed per trip
seems to be invariant, around 5 km per trip.
However, when just motorised trips are
considered, distances decrease as income
increases, as figures areinfluenced by the
high proportion of pedestrian tripsin the
lowest income levels.

Space consumption by mode was
computed for public transport, private
transport and foot. In the first two cases,
distances consumed inside the vehicle were
estimated by subtracting estimated walking
distances from the areal tota distances.
Space consumption by mode presents similar
patterns with respect to trip mode
distribution (see table 5) - public modes and
foot trips being dominant in low income
levels - but with different weights, related to
the introduction of distance as a measure of
consumption (table 8). Hence, in level I,
76.4% of the space is consumed through
motorised public transport modes, while in
level V, 688% of the space consumption is
made by private transport modes. Foot trips

correspond to short distances in all income
levels, however average values decrease as
income increases.

A very important observation is that space
consumption with public means ceases to be
dominant somew here between levels IV and
V. Therefore, roughly speaking, levels IV and
V are the social sectors for whom automobile
transport is essential.

Travel speeds

Total travel time between origin and
destination varies markedly among motorised
modes; the automobile being the fastest
mode, due both to its higher speed and
longer distances corresponding to part of
public transport trips. Access time to
vehicles also shows remarkable differences,
due to the availability of parking space for
automobiles and the need to walk longer
distances to get to transit stops (table 9).

By combining the figures for space and
time consumption rates for mobile persons,
one can arrive at the average daily speeds.
The computation shows that while people
from the lowest income level travels at 7.5
km/ h (including time walking and waiting),
people from the highest income level achieve
speeds of 11.4 km/ h, a value 53% higher.
Despite this large difference, door-to-door
speed of auto usersis still low, dueto the
time consumed parking and walking. That is
why lvan lllich (lllich, 1974) reminded us
that today® automotive technology is no
better than the bicycle!

The same pattern holds w hen just work/
business trips 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 corresponding
distances decrease with income, with
maximum differences around 20%. When
public transport is considered separately,
income also plays an important role: people
from the poorest households spend 50%
more time walking to the transit stop than
those from the wealthier households. The
final effect of all transport-related difficulties
for captive public transport usersis that a
long journey outside home is inevitable. This
is aggravated in peripheral areas: in 1985, in
the S o Paulo easern zone, 78% of people
spent more than 12 hours outside home to
cope with work and travel times (Pacheco,
1985).

Comfort

To this inferior initial condition regarding
overall accessibility, one has to add the bus
loading conditions, which often hinders



Table6-Timebudgetbymodeandincome

Incameleve Timehudget (minutes/persan/day) Mdbilepersns
Puldic Privae Foat Tad tad
| 3%5.6 35 129 520 105.3
1 46.9 6.3 131 66.2 1100
1] 520 128 113 76.1 1122
Y 465 24.2 84 792 1107
\% 2.0 465 54 80.9 106.1
Table7: Spacebudgetsand averagetrip distances
Incomeleve Genedrates
km/hause km/persn  km/mobileperson km/trip
dl maar
| 20.7 6.5 131 43 84
| 340 88 147 45 81
1] 458 112 16.6 50 74
Y 43 128 180 50 6.5
\% 62.7 172 202 51 58
average 339 101 16.1 48 71
Table8: Spaceconsumptionbymode(all persons)
Incameleve Fpacecon sumption (km/person/day)
Puldic Private Foat Tad
km % km % km % km
| 50 76.4 0.6 103 09 133 6.5
1 6.6 7.6 13 145 09 99 88
1] 76 68.3 28 249 08 6.8 112
Y 6.8 535 54 21 0.6 44 128
\% 50 289 118 68.8 04 23 17.2

Table9: Accesstimeand travel conditionsfor motori sed transportation

Mok Accesstime(1) inminutes
auto 27
metro 155
bus 128
tran 145

(1)w aking (one-way);(2)fromorigintod estination;

Trave time(2)inminutes

24
33
57
8

Tablel0:Averagetravel timetowork/businesstrips.

Incomeleve

|
|
I}
v
\%

T)oneway

494
457
42
36.3
20

Travdtime(1) inminutes

Tablell: Expenseswith transportation aspercentageof householdinmme.

Incomeleve Manthly costs’hause($)
puldic private tad
| 14.0 14.0 280
| 231 333 56.4
1] 28.6 75.9 1045
Y4 281 150.0 1781
\ 19.0 283.7 302.7

% of hau semathly income
private

puldic

17
6.4
41
21
08

11

9.
11
11
12

7
3
0
1
1

tad

234
157
151
133
129

people from boarding at the desired time and
imposes extremely uncomfortable trips.
Overcrowded vehicles are a daily reality in
almost every developing country (Dimitriou,
1990; U.N ., 1989). In <o Paulo, asin other
large Brazilian cities, bus services are
planned assuming an occupancy rate of 7
passengers/ m? in the peak hour, which
frequently leads to highly uncomfortable
conditions: all private companies providing
bus transport in 1984 had a large percentage
of people travelling under unacceptable
conditions in the peak hour. Some
companies had up to 84% of the passengers
in this condition. Average conditions have
not changed too much so far.

Travel costs
The number of daily trips for every mode, in
every income level, was multiplied by the
fare of that mode. For simplifying purposes,
public transport trips were taken as if all
were made by bus (the dominant mode).
Daily expenses were converted to monthly
figures considering that there are 26
equivalent days in the month (22 days at
100% expense, 4 days - Saturdays - at the
70% expense-level and 4 days - Sundays - at
the 30% expense-level). For cars, a $0.25 cost
per kilometre was assumed, considering that
the average car travels 20,000 km per year,
gasoline price is $0.80 per litre, energy
performanceis 7 km/ litre, depreciation is
$120 per month and maintenance is $75 per
month. In this case, it is important to
remember that figures reflect just the urban
costs of using the automobile and not those
related to inter-city travel which may
contribute to a large portion of total costs. It
is important to note that figures reflect 1987
costs. These differ significantly from current
conditions which followed long lasting
inflationary processes, the implementation of
several economic plans and considerable
changes to relative prices in the economy.
The net amount of money increases
remarkably with income, especially when the
automobile becomes an important mode of
transportation (table 11). However, the
participation of total expenses with respect
to income shows an opposite tendency.
Among those mostly dependent on public
transport, expenses with this mode average
23% of monthly income at the lower income
level and 16% at the second level up. These
percentages are much higher than the 6%
limit established by Brazilian laws
concerning the @ravel voucherO(a special
public transport ticket purchased by the
employer and delivered to the employee: the
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very different according to the transport
mode used: despite corresponding to 7% of
daily kilometres, pedestrians account for
60% of traffic fatalities (table 16).

When carbon monoxide emissions are
computed for bus and automobile use,
aggregate emissions present sharp differences
among income levels (table 17).

Summary of data

M obility

As with most studies, thereis a positive
relationship between income and mobility,
with higher income levels presenting higher
mobility per person. Differences are very
high, despite social and economic
discrepancies among social strata. In
addition, males are more mobile than
females, and thisis related to different
employment rates according to gender and to
the division of tasks in the household.

Trip Purposes and M odes

There is a positive relationship betw een
income and diversity of trips, with high
income levels being involved in more
activities other than work/ schooling (eg.
leisure). Public transport use decreases, and
private transport use increases remarkably
with income. Walking trips are present in all
income levels, more noticeably in lower
levels. All conclusions are again consistent
with the previously mentioned studies.

Individual and Household Consumption of
Time and Space
Daily travel time per person varies from 52
minutes to 81 minutes, however they seem to
remain constant around 75 to 80 minutes for
income classes |1l to V, when the use of the
automobileis already very important.
Corresponding values per mobile person
appears to be constant (about 110 minutes).
Space consumed daily by households
increases remarkably with income, from a
minimum of 21 km to a maximum of 63 km
(200% increase). Corresponding figures per
person present the same pattern, despite
being less pronounced (165% increase).
Figures per mobile person aso increase with
income, but much less steadily, from a
minimum of 13 km to a maximum of 20 km
(54% increas). These sharp differences
reveal distinct strategies to use space,
according to specific social and economic
conditions faced by people. They can be
assumed to reflect the profound socia
differences inside Brazilian society.

Average distance per trip presents low
variation, however when walking trips are
excluded, distances decrease as income
increases. Travel time for working trips
decreases remarkably as income increases.

Hence, upper income people consume
much more space than lower income people:
w hile very poor households consume 6.5 km
per day per person (76% by public
transport), very rich households consume
17.2 km per day per person (69% by car).
This raises important equity concerns related
to who pays and who benefits from road
investments.

Considering the use of the automobile to
consume space, levels IV and V are those for
whom most of the space is consumed
primarily by using cars. On a metropolitan
scale, they account for almos 25% of people,
w hich means that 75% of households still
rely mainly on public transport and walking
to consume most of the space.

Consequently, implicit overall speeds
(door todoor) also vary remarkably among
income levels: while upper income sectors go
from origins to destinations at an overall
average speed around 11 km/ h, lower income
sectors do so at 7.5 km/ h.

Costs

Monthly expenses with urban trips increase
sharply with income, as a result both of
higher mobility levels and the use of more
expensive modes such as the automobile.
However, the proportion of travel expenses
in relation to household income decreases as
income increases (from 24% to 13%). At the
two lowest income levels, for whom public
transport is essential, expenses with public
modes far exceed the 6% limit implied in
Brazilian laws concerning the provision of
travel vouchers by employers. This is related
also to the use of public modes by
unemployed people and by people working
at the informal labour market (where such
laws do not apply), and to travel purposes
other than working.

Collective Use of Space

The circulation space is primarily consumed
(linear distances) by using public transport
modes (63%). Automobile-consumed space
accounts for 30% of total consumption while
space consumed by walking represents just
7%. In a city where pedestrians account for
60% of traffic fatalities (CET, 1992), this
latter figure attests the implicit violence in
using road space. When linear distances are
translated into physical areas occupied per
person, sharp differences appear: high
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income people use 8 times more street space
than low income people, implying important
equity concerns.

Transport Conditions of the Poor

When all data are taken into account, it is
possible to assess transport conditions faced
by poor peoplein S o Paulo. For the
purposes of this paper, the two low est
income groups described in the above tables
(income up to $480 in 1987) are considered
®oorQ (this corresponds to 4% of total
population).

¥ Mobility: lower income people make half
the number of trips compared to high
income people (all trips), and from four to
three times less if only motorised trips are
considered. Males are more mobile (as
happens in all income groups);

¥ Immobility: persons not making outside
trips correspond to more than 50% in the
lowest income level (57% of the female
population), as opposed to 24% in the
highest (33% of the female population);

¥ Travel purposes: the lower mobility of the
poor translates mainly into less work/
business, shopping and leisure trips than
those of the higher income strata;

¥ Transport modes: people from the poorest
households use much more public
transport (with corresponding walking
trips) than wealthier people;

¥ Time budgets: time devoted to travel
among the poor who make outside tripsis
similar to that of all other people;
however, when all personsin the
household are considered, corresponding
travel times are much lower than that of
higher income groups, reflecting less
activity and less people making outside
trips;

¥ Speeds: people using public transport
spend much more time getting to the
vehicle and travelling through the streets.
For work trips, people from the poorest
households spend 70% more time
travelling than those of the higher income
households;

¥ Space budgets: people in lower income
households travel three times less linear
distances per day than those in higher
income households. Daily distances per
mobile person are 35% lower between the
two income extremes. When average in-
vehicle space is considered (according to
the specific transport mode used), the total
daily roadway area consumed by the
poorest households is more than eight
times smaller than that of the richest

households;

¥ Distances and transport mode: digances

per motorised trip are 45% higher for the
poor, reflecting higher distances betw een
home and final destinations (mostly work
sites). The poorest travel 76% of the
distances using public transport, while the
richest travel 69% of the digances using
automobiles;

¥ Expenses with transport: the poorest

spend 234% of their income on
transportation, as opposed to 12.9% for
the richest;

¥ Safety: more than 60% of traffic fatalities
are pedestrians. Considering that low
income people walk much more than high
income people, it is possible to say that
the minority using cars affect the majority
not using them;

¥ Pollution: poor households throw into the
atmosphere twelve times less carbon
monoxide per day than high income
households;

¥ Comfort: poor people face mostly
uncomfortable conditions, due to frequent
overcrow ding of buses and suburban
trains.

How current conditions were created

Current conditions were created by the
conjunction of policy and individual
decisions. The way the space is organised
and the conditions offered to use transport
modes influence individual choices. For
those pertaining to low income groups,
public transport becomes the single option.
For those with better economic conditions,
the decision to use automobiles intensively
occurs as a consequence of the relative ease
of access to it, coupled to therelative
disadvantages of using public transport.

In developing countries in general - and in
Brazil in particular - transport and traffic
policies, coupled to economic and social
policies, have crystallised remarkable
differences between those with and without
access to private transport. Most decisions
had a common objective: to adapt space to
the use of the automobile for selected social
groups. The incentive to the automobile,
coupled to the maintenance of poor
conditions for public transport, rendered the
automobile irreplaceable for middle class
sectors (Vasconcellos, 19974). Class divisions
werereinforced in the streets, as society was
divided into two separate groups - those
relying on public transport and those
providing for their private transport.

Current inequitable conditions were
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generated through a series of policy
decisions:

Infrastructure Provision

The dominance of the automobile was
supported by the myth that road investments
aremadein the public interest. Large
economic resources were applied in roadw ay
expansion based on the myth that roads
would be evenly shared by all. However, the
mere provision of streets does not mean that
people will be transported: if public
transport is not made accessible for all, then
streets are just private means of consumption
aw arded to selected groups, but constructed
and maintained with public resources. This
is dramatically shown by the sharp
differences in space consumption according
to income (see tables 8 and 14). Often, the
myth of roads as public assets is
accompanied by explicit condemnation of
transit subsidies as heretical and by
continuous pressure to make public transport
systems survive on their own - which often
implies overcrowded buses and low
frequency services - while the hidden
subsidies to automobiles remain untouched.

Access to Public Transport

The persistent poverty of most people,
coupled to an often rigid market approach to
the supply of public transport, generated a
permanent conflict between accessibility,
fare level and business profitability. As a
consequence, supply is permanently subject
to instability (White, 1990; Figueroa, 1991)
and spatia and time coverage are often
limited by the need to ensure profitable
operation, leading to long walking and
waiting times. Another effect is the tendency
to dilapidation of the fleet, with direct
impacts on passenger comfort and safety as
well as on the availability of vehicles for
daily operation.

Access to Private Transport

Private transport was made accessible to
selected sectors - the new middle classes
created by the income concentration process
which characterised Brazilian economic
development. Access was facilitated through
bank credit and the organisation of vehicle
consortia, w here people belonging to a group
paid monthly instalmentsin order to have a
car. The possession and use of the
automobile was also facilitated by extremely
low license and insurance taxes (about $100
a year), plenty of free parking space on
streets and often low gasoline prices
(currently, about $0.80 a litre). (Auto owners

also pay an annual property fee which varies
regionally. In the state of < o Paulo, the
wealthiest in the country, the feeis about
$300. Annual costs (for those who do pay the
taxes) can then reach the $400 level, which is
about 3% of the vehicle® market value)

Travel Time

Abusive consumption of street space by
automobile users was facilitated following
the liberal concept of indiscriminate use of
private property. The mere possession of a
vehicle gave owners theright to use streets at
will, without any consideration about social
costs and externalities. This overconsumption
occurred both dynamically (circulating) and
statically (parked on public space) and was
directly supported by large resources
directed to improve overall traffic conditions
in the city (Vasconcellos 1997b). M eanw hile,
few effective priority measures were applied
to bus operations, even though most kerbside
bus lanes implemented in the 1980s had
little effect on average speeds (CET, 1982).
Even important bus corridors - like the Santo
Amaro/ 9 de Julho convoy system - were
progressively abandoned, losing most of the
initial benefits. Large resources were applied
to increase road capacity for automobiles,
while leaving buses to their own fate,
struggling for road space. A's a consequ ence,
buses continued to lose any reputation of
reliability, and their patronage.

Accidents

In developing countries, contrary to
widespread beliefs, accidents do not result
primarily from lack of education, generalised
disorder or bad vehicle maintenance. They
result mostly from theinherently dangerous
environment which was generated by the
appropriation of space to the needs of
automobile users. The paving or creation of
grid-pattern, wide streets and roads crossing
densely used pedestrian spaces, coupled to
deep political differences among social
groups and classes (which translates into
different was of using space) and to the
absence of effective enforcement and justice,
rendered space in developing countries a
very efficient accident-production
environment. As stated previously, most
fatalities are pedestrians. This is aggravated
by the contradiction between formal traffic
education and actual conditions on streets,
once disrespect for traffic laws and lack of
punishment are the rule.

Air Pollution
As a result of both excessive use of
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automobiles and automobile-generated
congestion, emissions of air pollutants are
high. In addition, automobile emissions for a
long time were uncontrolled, although legal
limitsintroduced just ten years ago are
starting to produce results. Finally, control of
on-street emissions remains nonexistent,
except for diesel trucks and buses (Cetesb,
1994) which, because they emit the most
visible pollution, easily attract public and
media attention.

Policy Disco-ordination

Most agencies in charge of policies
influencing transport conditions act
independently, with loose hierarchica or
legal linkages. The problem is especially
severe with respect to land use and its
impacts on transport demand, and with
respect to the relationship between agencies
in charge of public transport and traffic. In
the case of S o Paulo, the disconnection
betw een these agencies helped to keep bus
traffic at very low levels of service. At the
metropolitan scale the problem is even
worse, once state and local authorities
conflict on how to manage common
decisions.

The Crisis of the State

In addition to these factors, the urban
transport problem has been aggravated
recently by the state® economic difficulties
and the corresponding attempt to either
deregulate or privatise transport services. At
the institutional side, the state seems to be
leaving aside its primary planning role,
relying on the supposed capability of the
private sector to assume financial risks and
planning tasks. There is an implicit
assumption that the market and the private
sector can replace the state in ensuring
adequate transport services. On the economic
side, the fiscal crisis hinders support to
efficient public transport systems and to
distributive social policies. Large transport
infrastructures, which rely on public
investment, are becoming less feasible and
subsidies to special groups are subjected to
increasing opposition. The crisis is aso
related to the continued poverty of most of
the population, which prevents people from
having access to convenient public transport.
Both problems are sustaining an ongoing
crisisin the supply of adequate public
transport modes and consequently have been
supporting transport deregulation and
privatisation proposals. How ever, transport
conditions continue to be inadeguate.

Alternative actions

Although some problems lie beyond the
scope of transport policies (eg., persistent
poverty), many actions can support the
creation of a more equitable and efficient
space. The inequities and externalities which
occur in & o Paulo, as well asin most large
cities of the developing world, can be altered
only if the use of spaceis politicaly
contested and hence urban, transport and
traffic policies are changed fundamentally.
Despite the persistence of unbalanced power
relations within society, there is a clear
emergence of movements intended to
promote real changes, mostly based on the
expectation about improving quality of life.

The reorganisation of urban transport has
to be pursued to ensure a more equitable,
safe, convenient and comfortable
appropriation of space. The basis to redefine
the use of the street shall be the commitment
to preserve safety, improve quality of life and
ensure proper operating conditions for public
and non-motorised transport modes. The
central point for this reorganisation is the
questioning of abuse by the automobile and
the consequent imposition of new criteria for
dividing public space. This does not mean to
abolish automobile technology but rather to
control it within acceptable limits related to
concerns about equity and quality of life.

Within the large set of alternative actions,
the most important are those that would
reorganise space in order to respect the rights
of the majority, as follows:

Infrastructure Provision

Public resources have to be used to provide
circulation space for the majority. This
requires priority alocation to public
transport and pedestrian traffic. All-purpose
major roads are often needed in fast growing
environments like those of developing
countries. How ever they should be provided
as part of comprehensive road planning
efforts that respect the needs of the majority
to efficient transport, especially public and
non-motorised transportation. All
investments on roads should be carefully
analysed to determine the real beneficiaries.
Part of the resources that seem to be lacking
for public transport will appear if road
investments are scrutinised.

The Use of the Street

The highway and street systems are
collective assets, to be shared by all. No one
has the right to circulate at will, regardless of
othersOneeds and interests. N o one can be
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allowed to misuse this collective asset,
simply because of an alleged need to have
access to motorised transportation. The use
of these systems shall therefore be defined
according to priorities given to the most
numerous and vulnerable roles, which in
developing countries are indisputably the
pedestrian, the cyclist and the public
transport passenger. This need not entail
eliminating private transport, but will require
submitting it to other® needs and interests.
Direct restrictions can be raised through
traffic management measures and indirect
restrictions may be raised by compensating
costs and externalities imposed by
automobile owners to society through
economic or fiscal measures, as in the case of
parking fees, license taxes and road pricing.
However, it has to be acknowledged that
these restrictions, if properly applied, will
inevitably have dramatic consequences for
those relying on private transport.

Priority to Public Transport

Transport provision should be altered to
ensure physical and operational conditions
so that public transport systems can provide
high levels of accessibility and achieve their
maximum potential (eg., maximum 5
minutes walking and waiting times, and bus
speeds about 20 km/ h across the entire

netw ork). This requires reorganisation of
lines and bus stops, elimination of physical
barriers, provision of special signs and
signals and tough restrictions on illegal
parking and loading and unloading activities.
Public transport and traffic departments
should be united and daily traffic operation
should be organised around pedestrian and
public transport needs, rather than solely
private transport needs.

Safety

The complexity of the problem requires that

the issue receive priority attention, as the

most important environmentally related

aspect of transport in developing countries

(Vasconcellos, 1997c). A series of measures

may be adopted (Goldsmith and

Vasconcellos, 1995):

¥ reorganising enforcement by training a
specialised force, changing the
enforcement logistics and providing
appropriate equipment. Enforcement
actions should be directed mainly to
aggressions to pedestrians, speeding,
drinking and driving, and poor
maintenance of vehicles;

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

speeding up sentencing procedures;

¥ reorganising traffic education to supersede
the contradiction between theory and
practice which renders education
nonsensical. Education will be socially
valuable only when the circulation space
is capable of mirroring the priority given
in the law to the most vulnerable roles.
Education will be effective and
meaningful only when people fed that
proper behaviour will berewarded and
improper behaviour will be punished;

¥ protect pedestrians from automobiles
through a series of physical and
operational measures, mainly those minor
physical adaptations to increase overall
safety conditions: the building and
enlargement of sidewalks, the narrowing
of intersection approaches close to
pedestrian areas, the lighting of pedestrian
crosswaks, the building of intermediate
islands in large crosswalks, etc,;

¥ protect collective living areas from undue
traffic by reorganising circulation. This
can be accomplished initidly at the
neighbourhood level through circulation
plans discussed with local communities.
These plans may be highly successful if
they manage to profit from the recent,
strong commitment to quality of life
among the middle class;

¥ control automobile speed in the entire
street system, either through direct
enforcement or physical barriers and
speed deterrents.

Air Pollution

Air pollution problems can be minimised by
reducing total automobile emissions,
increasing the share of public transport on
total trips and reducing the need for
motorised transport. In the first case, major
efforts have to be made to control vehicle
emissions, through legal and technological
measures and the organisation of periodic
vehicle inspections. In the second and third
cases, improvements may be made by
combining several measures described above.

Conclusion

The analyss of didributive and equity issues
in urban ground transportation requires a
proper understanding of actual transport
conditions faced by people and especially of
the differences found among them. These
differences are related primarily to
individual characteristics, such as age,
income, gender and level of formal
education. However, they also derive from
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designed and implemented.

the way urban and transport policies are

The analysis of current conditions in
developing countries show that accessibility
is deeply biased towards those with access to

two related approaches to transportation
infrastructure supply: while automobile
useis supported by the myth of road
investment as a public interest, transit
subsidies are considered unacceptable.

private transport (who enjoy access to a

much larger diversity of destinations and
activities), as compared to low income
people. Conditions to use space are also
highly biased, while safety, comfort and
convenience vary remarkably between those
with and without access to private transport.

Three important conclusions arise:

Therefore, the actual possibilities of change
rely on taking new approaches to equity and
distributive aspects of transportation supply.
¥ Firg, a radical change in financing
transport infrastructures must be pursued:
road investments should consider
primarily broad equity issues on who is
paying and who is benefiting from them.

¥ Fird, poor transportation conditions are
mostly class-based: few people with
access to cars impose grave impacts on
others, such as delay to transit users, fatal
traffic accidents and air pollution.

¥ Second, these effects are not compensated
and remain as externalities created by the
unrestricted use of the automobile based
on the supposed right to mobility and
freedom.

¥ Third, current conditions also derive from

Second, the use of the street should be
radically transformed, to ensure priority to
the most numerous and vulnerable roles.
In developing countries, this means
protecting pedestrians, cyclists and transit
users, while restricting automobile use.
Third, major efforts are required to
improve safety for the most vulnerable
roles and new legal and technological
measures are needed to improve
environmental quality.
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Abstract

With the establishment of Palestine and the
continuing peace, there is a need to appraise
the transport infrastructure and policies of
both countries. In particular, will Palestine
follow Israel aong the road to mass
motorisation or will it choose the path to
sustainability? Will Israel realise the folly of
providing for private transport and seize this
unigue opportunity?

Keywords

Israel, Palestine, sudainability, peace

Introduction

PLANNING for environmentally sound
transport in Israel and Palestine faces major
uncertainty and challenges. As income levels
and expectations rise, will planners be able
to learn from - rather than replicate - the past
transport mistakes of other parts of the
world? How will global transport trends play
out in the region® unique spatial and
demographic circumstances? Can Arab
communities in Israel overcome their relative
lack of resources to cater for their
population® special needs and

circumstances through forw ard-looking
planning, or will their struggle for equality be
an attempt to join the general Isragli rush
toward mass motorisation and car-dependent
lifestyles? What kind of physical
configuration, political constraints, and
population are Palestinian transport planners
to plan for? Will the region continue to
approximate an island in transport terms, or
will borders open, and with what transport
implications?

This essay reviews some of these
questions with two emphases. First, through
all the sectors | examine runs the theme of
technological leapfrogging: the opportunities
for societies with still low car ow nership
rates to learn from rather than repeat the
mistakes of heavily motorised countries.

Second, | focus on the relatively under-
studied questions above. Thus, while
challenges for sustainable transport within
Jewish Israel are massive and fascinating
they have already received considerable
treatment elsewhere (See for example: Gur,
Cohen, and Zaaga, 1996; Solomon, Gur and
Feitelson, 1996; Fletcher and Garb, 1998;
Hashimshoni, 1998). My discussion of them
is therefore briefer than that of less examined
challenges (the Arab sector within Israel, the
emerging Palestinian state, bilateral and
regional transport issues).

Israeli transport at a crossroad

Israel is at a transportation crossroad. Over
the last decade or so, the country has been
embracing the kind of massmotorisation
trends that other advanced countries are,
belatedly, coming to regret and attempt to
reverse (Whitelegg, 1993; Wegener, 1997).
The number of vehicles on the country®
roads is growing at 6-7 percent per year,

w hile use of public transport (primarily
diesel bus) is rapidly declining with eroding
prospects of rail taking up a substantial
portion of this decline in the short to
medium term. Land use is increasingly
catering to and generating car-dependent
lifestyles, in which travel to work, shopping,
and recreation involves large amounts of
private car travel. Thus an increasing portion
of transport is based on environmentally
inefficient modes, with attempts to clean
these up (through cleaner fuels and catalytic
converters) hampered by lack of enforcement
and maintenance, and swamped by other
trends such as a wildfire shift to diesel cars
and an ever-growing fleet.

All these trends fly in the face of the
aspirations of the emerging generation of
sustainable transport planning. This aims to
reduce the total amount of travel required for
satisfying lifestyles, to ensure that as much of
this travel as possibleis conducted on more
environmentally-efficient modes (rather than
private cars), and to make sure that all modes

[21]
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are as environmentally efficient as possible.
Even as the government subsidises car travel
and road building, and underfunds
alternative infrastructure, many government
officials and planners plea their inability to
stem the growing @eed Ofor the car travel

w hich these policy measures create.

This lack of policy vision is particularly
worrying in a small, hyper-dense country
like Israel, where even today@® relatively low
motorisation rates (cars per thousand people)
translate into exceptionally high
motorisation impacts (cars per square
kilometre).

Israel® @agdin motorisation is a golden
opportunity to leapfrog over outmoded

technologies, a gift rapidly being squandered.

Instead of continuing to direct transport
infrastructure investments to stop-gap road-
building, they must beredirected to the
much talked about but little implemented
measures that can increase sustainability.
These include the management of travel
demand, raised fuel taxes, congestion
pricing, parking restrictions in city centres,
and the provision of light rail and improved
bus service (routing, frequency, reliability,
dedicated lanes in key places) in order to
give public transport a genuine competitive
advantage. A central priority is providing
alternatives to single occupancy vehicle
commuting.

Because car-based transport competes
with more sustainable alternatives for funds,
passengers and land use patterns,
investments made over the next five years
will shape Israel® transport future for a
generation or more. The country can little
afford a ®ealismChat throws up its handsiin
the face of increasing car use; these trends
are anachronigic and unsustainable, and
international experience has shown that they
can be slowed and reversed with imaginative
and bold policies and planning (Fletcher and
Garb, 199).

Figurel: Current motorisation ratesin sel ected countri es (bars)comparedto U .S.
hi stori cal motorisation (ine)(Privatecars per 1000popul ation).

Egypt

Gaza

Jrdan West Bank Israd Hdend United Sates

Sources UN .gatigti cs& Rae, The Road and Car in AmericanLife
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Arab communities within Israel:
aiming for more than just a fair share
of car-dependency

In Israel, Jaws and Arabs live spatially apart.
Ninety percent of the country@® Arabs live
within separate towns and villages, with
many of the remainder living in separate
neighbourhoods within mixed Arab-Jewish
cities (Gonen, 1995). Arab communities
within Israel have different motorisation and
land use patterns, less access to resources
and planning facilities, and different travel
needs, so that their transport future deserves
separate discussion (Fletcher and Garb, 1998;
Khaimaisi, 1995). Currently, the number of
cars per 1000 people in Arab communities is
35% that of Israel as awhole (duein part to
larger-than-average family sizes), though the
rate of motorisation is growing twice as fad.

Most Arab settlements have a village-like
structure. Thisis due, in part, to the fact that
the 1948 emptying or near emptying of the
larger Arab towns now within the Green Line
truncated the upper end of the settlement-
size spectrum. And because many of the
settlements that have reached the size of
urban municipalities have done so through
outward spreading of a village as the
imposition of military administration from
1948 to 1966 reduced rural-urban and inter-
urban migration to a minimum (Gonen and
Khaimaisi, 1993). These settlements are
characterised by low to medium density
(single or double storey homes on relatively
large plots). Many of these villages are still
usually connected to the outside world with
a single largeroad (often bisecting the
village). Smaller windy streets feed into this
with little hierarchical ordering of size.
Central residential quarters and markets are
historically designed for pedestrian and
animal traffic, not motor vehicles. Because
Israel imposes severe restrictions on
geographical expansion, a variety of
workshop industries metallurgy, painting,
car shops, food processing and packaging)
tend to be intermingled with residential
housing, sometimes posing considerable
environmental hazards.

With the decline of agriculture and the
relative prosperity of Jwish urban centres,
and especially since the lifting of movement
restrictions when the military administration
was abolished in 1966, Arab settlements
became increasingly based on a commuting
economy to nearby Jewish cities
(Gonen,1995). Many of the transport
challenges of Israel®@ Arab communities are
shaped by these basic circumstances of extra
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urban settlements that are structurally
villages but function as working class
commuting suburbs with respect to large
Jewish urban areas.

The increasing number of cars moving and
parking in these villages is incompatible with
their traditional layout. Congestion has
become a major problem, and with
pedestrians ill-separated from traffic,
accident rates are high. Widening and
straightening of these roadsinvariably
infringes heavily on private property, leading
to conflict, and in some cases destroying the
character of a townsOhistoric core. Through
traffic often has no alternative but to pass
through the town centre. As villages and
towns expand in size (under considerable
constraint and often in a poorly planned
manner), they become increasingly car-
dependent, especially in the absence of
adequate public transport.

In response to these problems and a legacy
of under-investment, some planners
emphasise greater investment in the road
system to relieve the growing transportation
stresses in Arab villages: constructing a
hierarchical system of straight, wide roads
according to national standards, multiple
road entries into villages, and ring roads
around them. O’he solution for the
transportation problems in these
settlements® claims one of the few overviews
of the topic, @emands a correct planning,
similar to that which is done for Israel® large
citiesO (Khaimaisi, 1995).

No doubt in some cases thereis a need for
new roads to serve new centres arising from
much needed investment in Arab economic
growth, and to divert traffic that is ruining
town centres. But should catching up and
levelling standards of road capacity be the
primary emphasis? The challenge is not
simply to attain a fair share of the
development pie, but to use this share for a
transport system that is forward-looking and
suited to inhabitantsOneeds, not just
mimicking of prevailing trends.

Thus, portions of some Arab villages
retain the kind of pedestrian livability that
contemporary transportation planners are
struggling to achieve, and these will be
threatened by mass motorisation trends.
Israel® car-dependent suburbs are hardly a
model for emulation. Can Arab villages and
tow ns take advantage of their ®agGin
motorisation levels to build more sustainable
transport planning? The priorities would
seem to bethe following: town planning that
lessens the need for travel (retaining and
strengthening mixed use zoning and

opportunities for local work while removing
hazardous economic activities away from
residential and commercial areas);
accommodating and encouraging pedestrian
and bicycle access for daily needs, especially
in town centres; and building a solid public
transport system while the potential
ridership is still very high.

Currently, intra- and inter-urban public
transport serving Arab sectors is hampered
by lack of access to national resources and
co-ordination, and by orientation of the large
national public transport carriers to Jewish
needs. Buses are often limited to a service
leaving the village to Jewish population
centres in the morning, and returning after
work (a pattern particularly restrictive for
Arab women). In many cases a single bus line
will pass through many villages, making
travel slow. There is little radial connection
betw een villages and buses are often old
models that have been phased out of the
fleets that serve Jewish cities.

Not only has there been a legacy of
proportional under-investment within Arab
communities, but it is doubtful whether a
sufficient portion of Israel@ planned
transport investments over the coming years
are designed to serve the special needs of the
fifth of the country® population that is Arab.
The proposed Trans-Israel Highway, Israel&
largest ever transport infrastructure
investment, to run the length of the country
from the border with Lebanon to south of
Beer-Sheva, has been much debated because
of great cost, its land use and environmental
impacts, and its questionable priority with
respect to other urgently-needed transport
investments. There are those who argue that
the massive uncertainty as to these requires
that the project be frozen pending the
comprehensive analysis that was never done
(Garb, 1997). The question of the project@
value and priority is even more pointed with
respect to Israel® Arab community, both in
the central 70 km that are on the verge of
construction, and the planned northern
portions of the road through the Galilee.

Whileland for theroad will be
appropriated from both Jewish and non-
Jewish settlements, the consequences for
Arab villages may be particularly severe as
they have suffered a series of expropriations
over decades, and have less access to other
land (mostly owned by the government and
granted almost entirely to Jewish settlements)
and to non-agricultural forms of income. In
addition, Arab villages were far less involved
in the project® conception, routing, and in
planning to take advantage of development
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along the right-of-way, especially that which
took place at less-than-formal levels. Unless
something changes, Jwish kibbutzim and
moshavim may be in a better position to plan
around and utilise the road® consequen ces
to their benefit, through the construction of
shopping and business areas alongside
(Khaimaisi, 1998).

Transport for Palestine: occupation,
uncertainty, and the need for planning
capacity

Compared to Israel, which occupied these
areas in 1967, the transport system in the
West Bank and Gaza has been shaped by
decades of poverty, neglect, and constraint.
Planning for its future is hampered by
massive uncertainty and lack of institutional
and material resources. GDP per capita in the
territories is around around $1,600 (1996),
average monthly wages are around $350, and
are significantly higher ($530) for
Palestinians employed in lIsraeli-controlled
areas. Unemployment now runs at 28% and
about one-fifth of the population lives
beneath the poverty line of $650 annually
(United Nations, 1997; Hass, 1998).

While a high quality road system has been
built since 1967 to serve Israeli security
needs and to link Jewish settlements with
Isradl, theroad network serving the
Palestinian population is more or less the
one inherited from Jrdan in 1967, and now
of a quality lower than one would expect
even in developing countries of similar
income levels. Maintenance of the latter is so
poor that 40% of these roads are regarded by
the World Bank as requiring immediate
rehabilitation if they are not to be lost (World
Bank, 1993).

Vehicle ownership has been increasing at
a rate of 10% annually over the last two
decades, though levels are still far below
Isradli levels, themselves lower than
developed counties. More than half of the
fleet is over a decade old resulting in high
pollution levels in urban centres.

Public transport is entirely road-based
(buses, vans, and shared taxis) asall rail
service ceased in 1948. These services are
entirely in the hands of a multitude of
private operators; the bus fleet of about 780
vehicles, for example, isowned by some 100
private enterprises, 70 of which own only a
single bus. They areunder great financial
pressures: new buses and spare parts for
them are very expensive; credit is limited;
competition from cars and vans providing
unlicensed passenger services is fierce; and

comprehensive and internal closures have
disrupted travel of people and goods on
almost 30% of potential annual working days
in the last couple of years (United Nations,
1997). Trucking of freight faces similar
problems. While Israeli bus lines link Jewish
settlements to Israel they provide little
service to the Palestinian population.

The only port in the Palestinian areas is
Gaza. Serving small boats at the turn of the
century, the port became increasingly
marginal after Haifa became the main port
during the British Mandate, and the Gaza
strip@ isolation after 1948. Though modern
port facilities with spare capacity exig along
the Israeli coast at Ashdod (30 km north of
Gaza) and Haifa, aswell as at Eilat and
Aquaba, a deep-water port is planned for
Gazaon grounds of national sovereignty.
This would have major environmental
impacts. It would be inserted into an open
beach near one of the world® most crowded
cities, and would entail transport of goods
through a densely populated area. And, by
blocking transport of the northward flow of
Nile sands, which now replenish those
constantly eroded from Gazan and Israeli
beaches, the port would strip these down to
barerock in a decade or so (Watzman, 1995).
While international financing is likely to be
available for the port® construction, there are
still no commitments to the million dollars
needed annually to pump sand around the
port obstruction.

The only active airport in the Occupied
Territories is now operated by Israd at
Qalandia, between Jrusalem and Ramallah.
The World Bank has urged the rehabilitation
of this airport (at an estimated cost of $250
million dollars) to serve international traffic
to the Palestinian Authority, whether
through transfer of the airport to the
Authority or some shared arrangement
resulting from Israeli-Palestinian agreement
(World Bank, 1993). However, the very
reasons cited for the site being a Gighly
suitableQlocation for such development - its
centrality, within a 15 kilometre radius of
20% of the total Palestinian population -
would become a real problem once air traffic
expands beyond the few daily flights
currently using the airport.

The construction of an airport in southern
Gaza, near Dahania, is currently a major item
in negotiations; the Palestinian Authority is
demanding autonomous air traffic, and Israel
is concerned about the security implications
of unmonitored passengers and cargo
entering Gaza by air. If built, this airport
would expand Palestinian freedom of
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movement, but for only a tiny elite. M ost
Gazans will remain confined in the tiny Gaza
strip until arrangements are made for Gafe
passageObetw een Gaza and the West Bank.
The latter is one of many instances where
BecurityOor geostrategic considerations
swamp sound planning principles in the
region. Although Gaza and the West Bank are
already connected by roads, the perceived
need for an isolated passage for Palestinians
through Israel has generated arange of
schemes, including those of questionable
environmental merit, most recently
exemplified by a proposal for asixty
kilometre-long raised bridge.

Repeatedly, transport planning for
Palestine comes up against the fact that a
cornerstone of the Israeli occupation,
especially over recent years, has been the
severe management of Paestinian mobility
coupled with the preservation of freedom of
movement for Israelis within the Territories.
Transport plans cannot, therefore be
separated from issues demanding political
resolution, and planners must work with
uncertainty regarding critical questions: will
the transport-related components of the
Peace Accords (safe passage betw een the
West Bank and Gaza, a port, an airport) be
implemented fully? Will Palestinians have
control over their ability to travel between
the currently fragmented pieces of their own
country, and will they be able to travel into
Israel? Will the extensive new high quality
roads designed to allow settlersto livein the
Territories without encountering Palestinian
residents, continue to operate, and what will
their relation be to the old, inconvenient and
poorly-maintained road system that srves
Palestinians?

Given this uncertainty, and the
institutional capacities that were
impoverished over decades of Israeli military
and civil administration, the World Bank(®
proposed short term strategy seems wise: to
produce transport planning capacity, rather
than a transportation plan (Khamaisi, 199%4).
Similarly, its emphasis on attending initialy
to municipal transport needs in areas under
Palestinian control makes sense. However, it
is important that this training and capacity-
building, initial municipal-level work, and
longer term planning be founded on
principles of sustainable transport.

Without this sustainable emphasis and
training, it is likely that transport
improvements will focus on improving the
extent and quality of theroad system
(accommodating and encouraging private
use) and on autonomy-giving port and

airports, at the expense of less obvious and
longer-term measures. The former is the
principal emphasis in the few existing
planning documents, which predict that
political independence will bring a drastic
rise in income levels, car ownership and use,
and volumes of traffic (See, for example, the
Gransport and CommunicationsOchapter of
Master Planning for the State of Paedine
Suggested Guidelines for Comprehensive
Devdopment Center for Engineering and
Planning, Ramallah, 1992). M easures of equal
or greater importance - such as public and
non-motorised transport, and the design of
pedestrian-friendly city centres and mixed
use neighbourhoods that reduce the demand
for travel - receive far less attention.

One can imagine a scenario of continued
high population growth rates, increased
incomes and social stratification, and the
easing of Israeli restrictions on building and
travel, together contributing in short order to
a wave of unregulated and car-dependent
spraw| that will precede and soon pre-empt
more sustainable alternatives. Such planning
issues would challenge any society, so with
scarce resources, high uncertainty, and
massive external constraints, Palestinian
transport planners have their work cut out.

Yet, precisely because it is starting late,
this fledgling state can avoid building
yesterday@ transport problems into its future.
In doing so, it will reduce the long term
liabilities of mass motorisation, which have
become clear over recent decades. Lessened
car dependency would reduce travel related
health costs, slow the destruction of open
areas and communities through road
building, free up salaries for investment
rather than car purchase and maintenance,
and avoid building into the economy a
constant drain of foreign currency for the
purchase of cars and fuel. An increasing
number of examples from around theworld
show that progress and motorisation need
not be equated (H ook, 1996).

In Gaza, these issues are especially
pointed. With astonishing population
densities, any rise in motorisation rates will
make life there even more hellish, especially
since these vehicles are and will most likely
continue to be older and more polluting,
acquired second-hand from lIsrael. Gazais
flat, with reasonable weather, low incomes in
the foreseeable future, and very high
population densities: an ideal dte for non-
motorised and public transport. But unless
the demand for sustainable transport arises
from within Gaza itself, and is recognised as
cutting edge and compatible with raised
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