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Introduction
The spatial implications of urban transport patterns have long been an important theme in the planning and
transport literature (Hansen, 1959; Mumford, 1961; Thomson, 1977). However, most debate over the
connections between transport and the concept of the “Compact City” has focused on cities with relatively
low densities. This chapter highlights results from a study of transport patterns in nine large urban areas of
eastern Asia, most of which have high urban densities, and with income levels ranging from lower-middle
income to high income.
It is widely accepted that low urban densities tend to go together with a high level of reliance on private cars
and with low roles for public transport, walking and cycling (Newman and Kenworthy, 1996). In the context
of low-density urban areas, arguments have raged over the transport-related pros and cons of encouraging
more compact urban development (Bernick and Cervero, 1997). However, at the other end of the urban
density spectrum many aspects of the debate are quite different. High urban densities exist in most large
cities in the South and have profound implications for transport policy in these cities. Scholars and planners
who may be attuned to the debates in low-density cities must not overlook these implications, which include
both challenges and opportunities.
This paper examines these issues with reference to a comparative data set on nine major Asian cities of
various income levels. The cities are Surabaya, Jakarta and Manila, which in 1990 were lower-middleincome cities, Bangkok, Kuala Lumpur and Seoul, which were upper-middle-income cities, and Singapore,
Hong Kong and Tokyo, which are high-income cities. A comparative perspective relative to certain other
regions is also provided (using eleven high-income cities in Europe, six in Australia, seven in Canada and
thirteen in the United States1). Most data presented here are from the 1990 update and extension (Kenworthy
and Laube et al., 1999) of earlier work by Newman and Kenworthy (1989). Data were collected by a team
(which included the author) at the Institute for Sustainability and Technology Policy, Murdoch University,
and were primarily from official source documents such as transportation studies, vehicle registration data,
etc. Great care has been taken to ensure reliability and comparability of the data, especially in cities with less
developed data keeping capacity. The definitions used for the urban areas in this study are the full functional
urban areas, wherever possible.
The first section of this chapter outlines a small number of key urban and transport characteristics of the
Asian cities in the sample and places them into an international context. This sets the scene for discussions of

Chapter submitted for inclusion in: Jenks, M. and Burgess, R. (eds.), Compact Cities: Sustainable Urban Forms for
Developing Countries, pp. 271-284 (London: Spon Press).

the transport opportunities and challenges that result from high densities. Finally, implications of high urban
densities for transport policies are discussed.
Background: Characteristics of the Asian Cities in International Perspective
The indicators shown here all reveal a similar regional pattern, with the cities of the United States having on
average the lowest urban densities, the highest usage of private motor vehicles and the lowest use of public
transport. The Asian cities are, on average, at the opposite extreme with high densities, low vehicle use and
high public transport use. The European, Canadian and Australian cities fall between these extremes.
Asian cities, including most of those in this sample, are typically very densely settled (Fig. 1). Only Kuala
Lumpur has a middle density similar to typical western European levels. Six of the Asian cities have high
urban densities – above 100 persons per hectare (pph). It should be noted that the population densities quoted
here are urban densities, calculated using the urbanised area only (including roads, residential, commercial,
industrial and other urban land uses but excluding water bodies, large parks, agriculture and other non-urban
land-uses). Although some of these Asian densities may appear highly unusual when compared with Western
cities, high urban densities are in fact common worldwide. Densities above 100 persons per hectare (pph)
seem to be typical of large cities in developing countries, especially in Asia. For example, Bombay,
Bangalore, Madras, Cairo, Dhaka, Shanghai, Hanoi, and Pusan all have well over 200 persons per hectare
(Barter, 1999). Historically, high urban densities also existed last century in the West but now persist only in
the inner areas of the largest cities such as Paris or New York (Newman and Hogan, 1987).
Fig. 1 Urban densities in Asian cities and for other regional groupings of cities from an international
sample of cities, 1990.
301

Persons per hectare

300

245

250

198

200

171

177

149

150
100

50

50

12

14

59

71

87

26

Ho
n

gK
on

g

l
Se
ou

Ma
nila

Su
rab
aya

ta
Jak
ar

Ba
ng
kok

re
Sin
gap
o

kyo
To

um
pu
r
Ku
ala
L

ean
rop
Eu

Ca
nad
ian

an
Am
eri
c

Au
str
al

ian

0

Turning now to transport indicators, we find that most of the Asian cities have rather low levels of vehicle
use per capita. There is a very wide range in the levels of private motor vehicle use (vehicle kilometres of
travel - VKT) per capita among the cities in this international sample and even within the Asian group of
2

Chapter submitted for inclusion in: Jenks, M. and Burgess, R. (eds.), Compact Cities: Sustainable Urban Forms for
Developing Countries, pp. 271-284 (London: Spon Press).

cities (Fig. 2). Variations in the level of public transport use are just as pronounced (Fig. 3). To a
considerable extent, these variations reflect income levels, although at the urban level (as opposed to national
data) the connection between income and transport patterns is by no means as direct and simple as is widely
believed (Kenworthy, et al., 1997). For example, within this sample of nine Asian cities there is no clear-cut
relationship between income and car ownership nor is there one between income and public transport usage.
The least-squares linear regression for car ownership versus GRP per capita within the Asian sample
(r2=0.2767) is not significant at the 95% confidence level. Rising income is an enabling factor that can
unleash the potential for rapidly rising use of private vehicles but it is not necessarily the primary
determining factor (Barter, 1999; Kenworthy and Laube et al., 1999).
Fig. 2 Private vehicle use per capita for Asian cities and the extreme cases from each other region in an
international sample of cities, 1990.
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Note:
The “other” vehicles are primarily goods vehicles. However, in cases where motorcycle VKT figures are not specified separately,
then these are included in the "other vehicles" VKT figure. In cases where taxi VKT are not specified separately they are generally
included under car VKT.
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Fig. 3 Role of public transport modes as a percentage of total motorised travel in Asian and selected
European cities in an international sample of cities, 1990.
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Transport Opportunities of High Urban Densities
High density presents both opportunities and challenges in the transport arena. It is opportunities that have
often been emphasised in the compact city literature. For example, high density offers the opportunity for
average trip lengths to be short and to foster successful, economically viable public transport (Pushkarev and
Zupan, 1977). Such high densities also promote a high level of accessibility for non-motorised modes of
transport and enable cities to have low levels of energy use per person in transport (Newman and Kenworthy,
1989).
The opportunity that high urban density presents to public transport is exemplified by the case of Hong
Kong, where in 1990 public transport carried 82 percent of all motorised passenger kilometres. A number of
mechanisms explain the potential for high levels of public transport in dense cities but there is not space to
go into them here. Figure 4 makes clear that a very high role for public transport is possible in high density
cities, even in those with high incomes. However, the examples of Bangkok and Surabaya suggest that high
density does not necessarily guarantee the success of public transport.
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Fig. 4 Public transport percent of total motorised passenger kilometres versus urban density in an
international sample of cities, 1990
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Another opportunity of high densities is the possibility that many trips can be short and therefore easily made
on foot or by non-motorised vehicles. Figure 5 demonstrates that a high role for non-motorised transport is
possible even in middle density cities. The potential should be high, in theory, for non-motorised transport to
play a very large role in dense Asian cities.
However, Fig. 5 also shows that although high density provides an opportunity for non-motorised transport
to play an important role, it does not guarantee it. For example, Bangkok seems to have remarkably little
walking or cycling to work despite its relatively high density. In fact, the graph shows that the levels of nonmotorised transport for work trips in the high and very high-density Asian cities in this sample are no higher
than levels found in most middle-density cities. This probably reflects the hostility of the street environments
for people on foot or on bicycles in most of these cities.
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Fig. 5 Non-motorised transport (NMT) work-trip mode share versus urban density in an international
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Thus, some of the Asian cities in this sample are apparently not fully exploiting the potential that their high
urban densities offer to encourage flourishing public transport and non-motorised transport. Policy settings
that work with this potential are likely to reap significant rewards for dense cities.
Transport Challenges of High Urban Densities
High urban densities also present formidable transport-related challenges, especially for cities where rising
incomes have begun to unleash the potential for higher private vehicle ownership and usage. For example,
traffic congestion tends to emerge rapidly as dense cities motorise, even if vehicle use per capita remains
relatively low. This is not simply a result of poorly developed road systems, since in dense cities’ road
capacities per capita are inherently and inevitably low. It is physically impossible for dense cities to match
the road provision levels of low-density cities. Furthermore, air pollution and other local impacts of traffic
can become severe problems for dense cities even at low levels of motorisation. The most successful
transport policies in dense cities are those that are compatible with the spatial realities of such urban areas.
The voracious demand for space by cars has been understood for many years (Mumford, 1961). An influx of
cars therefore creates great difficulties for established dense urban areas and generates substantial pressure
for activities to spread out to make way for access by cars. Research on transport space consumption using
the product of the space occupied by the time that it is occupied, shows enormous differences (up to 90
times) in space consumption between cars and public transport for a trip to work in a central business district
(Bruun and Schiller, 1995). This approach emphasises the importance of the space consumed for car parking,
especially that which is occupied for the entire day in expensive central areas. Unfortunately, the recognition
of the inefficiencies of private transport from a spatial perspective has often not penetrated to a policy level.
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Congestion and Road provision
Severe traffic congestion has emerged quickly in a number of dense Asian cities, including Bangkok,
Manila, Seoul and Jakarta, despite relatively low levels of vehicle ownership and use. The traffic problems of
many Asian cities are often perceived in terms of a lack of road capacity (Bodell, 1995; Midgley, 1994;
Tanaboriboon, 1993; World Bank, 1996). It is true that Asian cities generally have low levels of road length
per person relative to cities in the other regions in the international sample. However, it is too simplistic to
blame traffic problems on a lack of road space. The issue is in fact more fundamentally a spatial one, related
to the high densities of development of most of the Asian cities. In fact, high-density urban form is the
central underlying reason for the low road provision per person of the dense Asian cities. Road space is
inherently a scarce commodity in dense cities and, logically, any measure of road capacity per person will
necessarily be low in dense cities unless road capacity per hectare can be made unusually high.
Figure 6 illustrates these points using data on main roads lengths from the international sample. Main road
density varies little across most cities in the sample. In fact, the higher density Asian cities actually tended to
have slightly higher arterial road densities than others. Yet, the Asian cities, especially the highest density
ones, had very low main road length per person.
Fig. 6 Main roads network density compared to main road length per person in Asian cities and a
number of other cities in an international sample, ca. 1990
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Could arterial road density be raised to high enough levels in dense cities to bring their arterial road lengths
per person up to levels comparable with European or even American cities and hence allow vehicle use per
person also to rise to similar levels? The answer must almost certainly be no, unless urban densities decrease
tremendously. It would be difficult to increase arterial road network density in any city beyond a certain
point (Zahavi, 1976).
Expressways provide one way to increase the network density and capacity. However, spatial and financial
constraints must inevitably limit this network density as well. In any case, some Asian cities in this sample
already have quite dense expressway networks even by international standards. Data from Barter (1999)
shows that in 1990 Hong Kong had 4.4 metres of expressway per hectare of urbanised land. Kuala Lumpur
had an expressway density of 3.6 metres per hectare (m/ha) in 1985 and by 1997 it had approximately 4.1
m/ha. Seoul’s 1995 figure was about 3.1 m/ha and Singapore’s 1990 figure was 3.3 m/ha. These figures can
be compared with Los Angeles (County) with 3.9 metres of expressway per urban hectare in 1990, Paris with
2.8 m/ha in 1990, and New York (Tri-State Region) with 2.7 m/ha in 1980.
It will be very difficult indeed, if not impossible, for dense cities to remain dense and to significantly
increase their road provision per capita, except perhaps by using extraordinary means such as extremely
high-capacity, perhaps multi-decked or underground roads, all of which are extremely expensive. These
comments may seem obvious at this point, but they have not previously been emphasised in the literature on
urban transport, and indeed the opposite view has frequently been put that substantially increasing road
supply in Asian cities is a viable and desirable policy direction.
Air pollution
Dense cities also tend to be especially prone to suffering from acute air pollution from traffic. This is
illustrated in Fig. 7. Indices of local pollutant emissions per capita and of emissions per hectare for each city
were calculated using data on transport emissions of four pollutants of local concern, namely nitrogen oxides
(NOx), carbon monoxide (CO), sulfur dioxide (SO2) and volatile hydrocarbons (VHC). The emissions-perperson index was derived from the emissions-per-capita figures by multiplying by a coefficient such that for
each of the four pollutants the overall average became 25; then these four figures were added to produce the
overall index. Thus, if a city had average emissions per capita (within this sample) for each of the four
pollutants then it would have an index value of 100. The emissions-per-hectare index was then simply the
per-capita index multiplied by the urban density of the city and again normalised so that the average city
would again have a value of 100.
Although the Asian cities had below average pollutant emissions per capita, most of them had much higher
than average emissions per urban hectare. This matches the many reports of severe air pollution in several of
the Asian cities studied here, especially Bangkok, Manila and recently also Hong Kong.
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Fig. 7 Indices of transport air pollution emissions per capita and per hectare in Asian cities and other
regional averages in an international sample of cities, 1990
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Notes:
a. The American, Australian and European averages here cover slightly smaller samples of cities for which the emissions data were
available.
b. For both of the indices, the overall average over all cities in the international sample is 100.
c. The pollutants covered are CO, SO2, NOx, and VHC.

American and Australian cities may be “villains” when it comes to their high levels of CO2 emissions per
person from transport and they also have the highest emissions per capita of local pollutants, but they
nevertheless have rather low emissions of local pollutants per hectare. At the opposite extreme, transport in
Hong Kong, Seoul, Jakarta, Surabaya and Manila contributes low CO2 emissions per capita and low local air
pollutant emissions per capita, but each of these cities face the challenge of high levels of traffic pollutants
per hectare. These cities’ high densities are “unforgiving” in this respect.
Traffic intensity
The parameter called “traffic intensity” (or vehicle kilometres per year per hectare) helps us to understand
the air pollution conclusions above. In principle, traffic intensity figures should provide an indicator of the
level of “impact” of traffic (all else being equal). It can be expected that cities with high traffic intensity will
be those that are likely to have the most severe local air pollution, noise and general traffic nuisance
problems (notwithstanding variations from city to city in vehicle fleets, vehicle emissions rates, detailed
traffic patterns, city shape and meteorological patterns).
By 1990, most of the Asian cities already had higher vehicle use per hectare than cities in any of the other
regions (Fig. 8). This is a striking result, given the low vehicle use per person in most Asian cities.
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Note:
These data on vehicle kilometres of travel (VKT) data include vehicle kilometres of on-road public transport.

It is noteworthy that the two highest density cities in the international sample, Hong Kong and Seoul, had
very high traffic intensities, despite their low levels of vehicle use per capita. This underlines the strong
spatial imperative in Hong Kong and Seoul to restrain private vehicles and to promote the lowest impact
modes. Bangkok also had very high traffic levels per hectare, resulting from moderate vehicle use per person
combined with moderately high urban density. The American cities had relatively low vehicle use per
hectare, despite their very high rates of vehicle use per person. This is related to their low urban densities.
The insights provided by this spatial perspective suggest that it will be very difficult for large, dense Asian
cities to control vehicle-related air pollution problems without a much greater effort than any in the West.
Even many American cities still have air pollution problems despite their relatively clean vehicles and lower
levels of traffic per hectare. Therefore, it must be expected that dense Asian cities would face air pollution
problems even if their vehicle fleets could be made as clean as the US fleet. High traffic intensities in the
Asian cities underline the spatial imperative to restrain traffic in dense cities.
Imbalance between Transport and Land-use Patterns
It might be thought that it is unimportant to worry about the challenges and opportunities of high densities
for transport, since land use patterns will adapt to whatever transport changes occur. However, that would
overlook the slow rate at which land use patterns adapt to changed transport patterns. In many of the Asian
cities, rapid changes in transport over the last decade or two have led to a traumatic imbalance between new
levels of mobility, especially private mobility, and many aspects of their existing urban fabric and transport
infrastructure. This imbalance has emerged even though their levels of private mobility are still relatively
low in an international context.
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Asian cities mostly had low mobility until recently and therefore needed to remain compact in order to
maintain their accessibility and to remain amenable to non-motorised modes and public transport. The
sudden emergence of higher mobility in some Asian cities, in the form of rapid increases in private vehicle
ownership, creates strong pressures for changes in urban form, especially in the style of new development.
However, large parts of these cities, housing many millions of people, are already built up with a highdensity, non-automobile character. The wholesale demolition in such areas that would be required to adapt
them to the space standards of mass ownership of automobiles is almost unthinkable.
Figure 9 suggests a graphical interpretation of how the imbalance between transport and land-use patterns
arises in rapidly motorising cities, such as Bangkok. As incomes pass through a threshold range, of roughly
US$3,000 to 5,000 at 1990 prices, a sudden increase in private motorised mobility becomes possible. Cities
with high private vehicle mobility need to have lower densities in order to accommodate the greater spatial
demands of private vehicles. However, the urban density of the rapidly motorising middle-income city
cannot decrease quickly enough to make space for the new influx of vehicles. Lack of infrastructure is often
blamed for the resulting problems, but a more fundamental cause is the fact that high private mobility is
inherently incompatible with the pre-existing dense land-use patterns.
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Fig. 9 Schematic diagram to illustrate connection between motorised mobility trends, city types and
urban densities

Note:
The density values on the different parts of the graph are indicative only but they give an idea of the urban densities that tend to go
comfortably with different transport patterns.

The issue of tight spatial constraints in dense cities is also probably a factor in the popularity of motorcycles
in many Asian cities (Barter, 1999). Small motorcycles can manoeuvre through stalled traffic and park easily
in busy areas where car parking is difficult. Motorcycles are not as space saving as public transport but can
access congested centres more easily than cars and in direct competition with public transport.
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Unfortunately, motorcycles contribute greatly to other problems such as road safety and air and noise
pollution and their popularity is also associated with failing public transport systems.
This section has highlighted the urban transport challenge presented by high urban densities in Asian cities.
These arguments have a wider relevance beyond this international sample, since inherently low levels of
road capacity per person, high traffic intensity, and high impacts of traffic per hectare, are also likely to be
common features of all high-density cities that motorise quickly.
Policy Choices in Dense Cities: Asian Examples
The Asian cities in this sample provide some evidence on some of the key transport policy choices that are
open to dense cities as economic changes begin to release the potential for higher private vehicle ownership.
The reactions to this challenge have varied enormously among the different cities. The most successful
policy approaches in the region have been those that are most sensitive to the spatial realities of these
generally high-density cities. The approaches of Kuala Lumpur and Bangkok, which have attempted to
accommodate private vehicles, contrast strongly with those of Seoul, Hong Kong, Seoul and Tokyo, which
have consistently restrained the ownership and use of private vehicles over several decades. Kuala Lumpur,
with middle density, has faced moderate problems with motorisation whereas Bangkok, being much denser,
has been in a “traffic crisis” since the early 1990s. Jakarta, Manila and Surabaya have not yet clearly adopted
either of these two broad strategies. Obviously, it is easy to lecture cities on policy but we cannot ignore the
political and social realities that must be confronted in policy-making. Unfortunately, in the space available
here, it has not been possible to explore the reasons for, or barriers to, different policy choices in the different
cities.
Private vehicles and private transport infrastructure
The main emphasis of urban transport policy and practice in both Kuala Lumpur and Bangkok has long been
on efforts to increase the flow of traffic (Jamilah Mohamed, 1992; Poboon, 1997; Spencer, 1989). Vehicle
ownership restraint has been rejected in both places. Proposals for traffic limitation measures for congested
central areas were seriously considered then dropped by both in the 1980s (Spencer, 1989; Tanaboriboon,
1992; Wilbur Smith and Associates, 1974; Wilbur Smith and Associates and Jurutera Konsultant (S.E.A.)
Sdn. Bhd., 1981). Public transport and non-motorised transport have been neglected in these two cities
(Barter, 1996). Since the 1970s the Kuala Lumpur metropolitan area has had the highest level of expressway
length per million people among the Asian cities in the sample (Barter, 1999).
In contrast, Hong Kong, Singapore, Seoul and Tokyo have restrained private vehicle ownership and/or use
and have fostered high quality public transport. Expressway networks in each of these cities are relatively
modest relative to population. In Japan, government policies in the post-war era restrained private spending
on both cars and urban sprawl (Hook, 1994). Except for a spurt in the 1960s, motorisation in Tokyo has been
relatively slow, despite Japan’s high economic growth rates for several decades. In South Korea, restraint of
car use and ownership was imposed over several decades until the mid-1980s through high gasoline prices, a
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high yearly car ownership tax, and low availability of credit for private consumption although the motivation
for these policies in Japan and Korea was the macro-economic strategy of promoting exports while
constraining private consumption (Kim, 1991; World Bank, 1986).
In Hong Kong and Singapore, restraint on private car ownership began in the early 1970s in response to
upsurges in traffic (from low base-lines). Usage restraints soon followed, such as increased petrol prices,
area licensing (in Singapore), and parking restrictions. In both cities, restraint measures have been
strengthened several times since they began (Ang, 1996; Hau, 1995; Pendakur, Menon, and Yee, 1989;
Phang, 1993). These policies dramatically slowed motorisation in the two “city-states” despite tremendous
increases in per-capita incomes. It is important to note that in each of the four wealthier Asian cities in this
group, restraint on cars began early in the motorisation process. All began restraint before car ownership
reached 70 cars per 1000 people.
Lower-middle income cities such as Manila, Jakarta and Surabaya may still be able to follow this example of
restraint, if they choose to, although all three were by 1990 approaching 70 cars per 1000 persons. A number
of reports on these cities have indeed recommended traffic restraint and warned that supply-side approaches
are doomed to failure (Dorsch Consult, PT Pamintori Cipta, Colin Buchanan and Partners, SOFRETU, and
IMK Consulting Engineers, 1996; Freeman Fox and Associates, 1977; Inter-Departmental Working Group,
1993; Jakarta Government, 1987). Jakarta and Manila have taken some tentative steps with traffic restraint
(Villoria, 1996) but have not yet shown strong determination. Indonesia has long had the lowest gasoline
prices of the Asian group (Dreesbach and Wessels, 1992).
Public transport
There are also important contrasts in public transport policies and trends within this Asian group of cities.
For example, the above-mentioned restraint of private transport in Hong Kong, Seoul and Singapore helped
to allow bus systems to retain their roles even as incomes rose. These cities also actively improved public
transport. Until relatively recently, Seoul, Hong Kong and Singapore had bus-dominated public transport, but
all have now built very significant mass transit systems. Nevertheless, buses remain important and there are
now extensive bus priority systems in Hong Kong, Singapore and Seoul. Tokyo’s public transport system
was already rail-dominated by the 1950s and this was reinforced by further large investments in subsequent
decades (Cybriwsky, 1991).
By contrast, in Kuala Lumpur and Bangkok, public transport has been very slow to improve. As congestion
crises emerged in the early 1990s, public transport failed to offer an attractive alternative to the new cars and
motorcycles of the emerging middle-class. There was no bus priority in Kuala Lumpur until 1997,
contributing to buses becoming the “mode of last resort”. In the 1980s, Bangkok had some success with
giving buses priority (Marler, 1982) but did not persevere (Tanaboriboon, 1992). Significant urban rail
investment in Kuala Lumpur and Bangkok has began in the 1990s but only after motorisation has already
reached high levels.
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Allport (1994) argues that a large part of the importance of mass transit investment is in making traffic
restraint politically palatable. Kuala Lumpur and Bangkok rejected traffic restraint in the 1980s with the
argument that public transport must improve first (Spencer and Madhaven, 1989). Similar arguments have
been used in Jakarta (Forbes, 1990). However, the evidence from this sample does not support the argument
that mass transit must precede restraint. In Seoul, Singapore and Hong Kong traffic restraint began many
years before mass transit was built (Barter, 1999). In fact, it seems that traffic restraint policies in these cities
had the effect of ‘buying time’ that allowed them to later be able to afford world-class public transport
systems, the viability of which was not threatened too soon by rising private vehicle ownership. Public
transport in these cities was able to retain the middle class as customers and cater to their rising aspirations
for mobility by improving services gradually (eventually with urban rail systems).
Land-use policies
Exploring how developing cities can retain or reinforce transit-oriented urban land-use patterns, even as
incomes rise, is an important area for study (Gakenheimer, 1995). The experiences of some of the Asian
cities show that, even with their high-density land-use patterns, there is still potential and a need in dense
cities for land use policies to explicitly favour public transport and non-motorised transport. This involves
attention to the details of transit-oriented urban form. Unfortunately, there is not space to go into this in
detail here. Suffice to say that explicit policies in Singapore, Hong Kong and Seoul are encouraging land-use
patterns to become increasingly transit-oriented. In Tokyo, the land-use control system is relatively weak but
nevertheless much new development is transit-oriented in its location and design (Hook, 1994), providing
evidence that, in conditions of public transport dominance, transit-oriented land-use patterns can naturally
develop as a market response.
In the other cities in the Asian group, there is a trend for the design details of much new development to be
oriented to access by private vehicles, even though densities remain high overall. In Bangkok, Kuala
Lumpur, Jakarta and Manila, many new housing, office or shopping complexes built in the recent boom
decade (1986 to 1997), and targeted at the newly prosperous middle class, have designs predicated upon
private vehicle access. These developing Asian cities run a risk of building traffic disasters into their urban
fabrics. This is because densities are still too high to cope effectively with many private cars but the pro-car
design features tend to encourage private transport and make the provision of public and non-motorised
transport facilities somewhat difficult.
CONCLUSION
This paper has argued that in dense cities, which include most of the large cities of Asia (and of the South),
public policy on transport needs a keen awareness of the transport implications of high density urban landuse patterns.
The high densities of many Asian cities provide transport planning with both challenges and opportunities.
There are challenges because such cities are vulnerable to traffic saturation and can never provide high levels
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of road capacity per person. There are opportunities because land-use patterns in Asian cities are potentially
highly suited to the non-automobile modes of transport that can provide high accessibility at low-cost and in
an ecologically sustainable way. Policy settings aimed at exploiting this opportunity are likely to reap rapid
and significant benefits, as demonstrated to some extent by the experiences of Tokyo, Singapore, Hong Kong
and Seoul in contrast especially with Bangkok. Densities in Seoul and Hong Kong are so high that even with
strong restraint of private traffic, they face problems with very high traffic intensity. Bangkok also illustrates
that a ‘traffic disaster’ can arise very quickly as motorisation increases in a dense city with no traffic
restraint.
Ever increasing private vehicle use and unsustainable transport consumption levels are not necessarily the
inevitable destiny of Asian cities, even if income levels rise dramatically. In fact, the cities of Asia face a
choice, just as do cities everywhere. The choice is between two contrasting approaches towards transport:
early restraint of private vehicles with promotion of the alternatives, or a dangerous and unsustainable path
of unrestrained growth in private vehicle numbers and lagging public transport development.

Notes
1

The Western cities in the study were Hamburg, Frankfurt, Zurich, Stockholm, Brussels, Paris, London, Munich,
Copenhagen, Vienna, Amsterdam, Houston, Phoenix, Detroit, Denver, Los Angeles, San Francisco, Boston,
Washington, Chicago, New York, Portland, Sacramento, San Diego, Sydney, Adelaide, Melbourne, Brisbane, Perth,
Canberra, Calgary, Edmonton, Montreal, Ottawa, Toronto, Vancouver, and Winnipeg.

ACKNOWLEDGMENTS
I gratefully acknowledge the invaluable contributions of Dr Jeff Kenworthy, the team supervisor, and of other students
in ISTP at Murdoch University. They are Dr Felix Laube; Dr Chamlong Poboon; Mr Tamim Raad and Mr Benedicto
Guia, Jr.. Many thanks must also go to the many people in government agencies and other institutions who have given
their time to provide much of the vast amount of data behind the analysis here. Part of this research on Asian cities was
supported with a grant from the Asia Research Centre at Murdoch University and with a travel grant from the School of
Social Sciences at Murdoch University, which are gratefully acknowledged. A number of specific data items were
collected with the support of a World Bank research contract.

REFERENCES
Allport, R. (1994) Lessons Learnt from Worldwide Experiences of Rail Transit Systems - Implications for
Future Policy. Paper presented at the Mass Transit Asia '94 Conference, Hyatt Regency Singapore,
31 May - 1 June.
Ang, B. W. (1996) Urban transportation management and energy savings: the case of Singapore.
International Journal of Vehicle Design, 17(1), 1-12.
Barter, P. A. (1996) Prospects for Non-Motorised Transport in Rapidly Developing Asian Cities:
Implications for a Global Comparative Study of Urban Transport and Land Use. Paper presented at
the Velo Australis International Bicycle Conference, Fremantle, Australia, 28 October - 1
November.

16

Chapter submitted for inclusion in: Jenks, M. and Burgess, R. (eds.), Compact Cities: Sustainable Urban Forms for
Developing Countries, pp. 271-284 (London: Spon Press).

Barter, P. A. (1999) An International Comparative Perspective on Urban Transport and Urban Form in
Pacific Asia: The Challenge of Rapid Motorisation in Dense Cities. Unpublished Ph.D. Thesis,
Murdoch University, Western Australia, Perth.
Bernick, M. S. and Cervero, R. B. (1997) Transit Villages in the 21st Century. McGraw-Hill, New York.
Bodell, G. (1995) Bangkok's Traffic Nightmare: Why it Happened and the Lessons for the Rest of Asia. Paper
presented at the CityTrans Asia '95 Conference: Urban Planning, Infrastructure and Transportation:
Solutions for the Asia Pacific, Singapore, 21-23 September
Bruun, E. C. and Schiller, P. L. (1995) The Time-area Concept: Development, Application and Meaning.
Transportation Research Record, 1499, 95-104.
Cybriwsky, R. (1991) Tokyo: The Changing Profile of an Urban Giant. Belhaven Press, London.
Dorsch Consult, PT Pamintori Cipta, Colin Buchanan and Partners, SOFRETU, and IMK Consulting
Engineers (1996) Surabaya Integrated Transport Network Planning Project: Study Report No. 9,
Final Study Report. Government of Indonesia, Ministry of Communications, Directorate General of
Land Transport, Urban Transport Improvement Project, Surabaya.
Dreesbach, F. and Wessels, G. (1992) Jakarta Mass Transit System Study. Badan Pengkajian dan Penerapan
Teknologi, Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ), Jakarta.
Forbes, D. (1990) Jakarta Towards 2005: Planning Mechanisms and Issues. Bulletin of Indonesian Economic
Studies, 26(3), 111-19.
Freeman Fox and Associates (1977) MMETROPLAN: Metro Manila Transport, Land Use and Development
Planning Project, Final Report, Main Volume. Republic of the Philippines, Manila.
Gakenheimer, R. (1995) Motorization in the Developing World: A draft Set of Research Concepts. MIT
(unpublished report for the World Bank), Cambridge, Mass.
Hansen, W. G. (1959) How accessibility shapes land use. Journal of the American Institute of Planners, 25,
73-76.
Hau, T. (1995) Transport for Urban Development in Hong Kong. Paper presented at the Habitat II Global
Workshop Transport and Communication for Urban Development, Hyatt Regency, Singapore, 3-5
July 1995.
Hook, W. (1994) The Role of Non-Motorized Transportation and Public Transport in Japan's Economic
Success. Transportation Research Board Paper, 940954.
Inter-Departmental Working Group (1993) JABOTABEK Urban Mass Transit Preparation Program:
Consolidated Network Proposal. Government of Indonesia, Ministry of Communications, Jakarta.
Jakarta Government (1987) Jakarta 2005. Pemerintah Daerah Khusus Ibukota Jakarta, Jakarta.
Jamilah Mohamed (1992) Wither Transport Plans for Kuala Lumpur? Progress and Challenges in Urban
Transport Planning. In The View from Within: Geographical Essays on Malaysia and Southeast Asia
(eds. Voon Phin Keong and Tunku Shamsul Bahrin). Malaysian Journal of Tropical Geography,
University of Malaya, Kuala Lumpur.
Kenworthy, J., Laube, F., Newman, P., and Barter, P. (1997) Indicators of Transport Efficiency in 37 Global
Cities (A report for the World Bank ). Sustainable Transport Research Group, Institute for Science
and Technology Policy, Murdoch University, Perth.
Kenworthy, J. R. and Laube, F.B. with Peter Newman, Paul Barter, Tamim Raad, Chamlong Poboon and
Benedicto Guia (Jr) (1999) An International Sourcebook of Automobile Dependence in Cities, 19601990. University Press of Colorado, Boulder.
Kim, S. S. (1991) Seoul's Transportation Dilemma (Unpublished draft case study paper ). Harvard
University, Cambridge, Mass.
Marler, N. W. (1982) The Performance of High-flow Bus Lanes in Bangkok (TRRL Supplementary Report
723). Transport and Road Research Laboratory, Overseas Unit, Crowthorne, UK.
Midgley, P. (1994) Urban Transport in Asia: An Operational Strategy for the 1990s. Asia Technical
Department, Infrastructure Division, World Bank, Washington D.C.
Mumford, L. (1961) The City in History: Its Origins, Its Transformations, and Its Prospects. Harcourt Brace
Jovanovich, San Diego/New York/London.

17

Chapter submitted for inclusion in: Jenks, M. and Burgess, R. (eds.), Compact Cities: Sustainable Urban Forms for
Developing Countries, pp. 271-284 (London: Spon Press).

Newman, P. W. G. and Hogan, T. L. F. (1987) Urban Density and transport: A simple model based on 3 city
types (Transport Research Paper 1/87). Environmental Science, Murdoch University, Perth.
Newman, P. W. G. and Kenworthy, J. (1989) Cities and Automobile Dependence: An International
Sourcebook. Gower Publishing Aldershot, U.K.
Newman, P. W. G. and Kenworthy, J. R. (1996) The land use-transport connection: An overview. Land Use
Policy, 13(1), 1-22.
Pendakur, V. S., Menon, G., and Yee, J. (1989) TSM Innovations in Singapore: Lessons from Experience:
1974-88. Paper presented at the Transportation Research Board 68th Annual Meeting, Washington,
DC, 22-26 January.
Phang, S.Y. (1993) Singapore's Motor Vehicle Policy: Review of Recent Changes and a Suggested
Alternative. Transportation Research A, 27A(4), 329-336.
Poboon, C. (1997) Anatomy of a Traffic Disaster: Towards a Sustainable Solution to Bangkok's Transport
Problems. Unpublished PhD Thesis, Murdoch University, Perth.
Pushkarev, B. S. and Zupan, J. F. (1977) Public Transportation and Land Use Policy. Indiana University
Press, Bloomington.
Spencer, A. and Madhaven, S. (1989) The Car in Southeast Asia. Transportation Research, 32A(6), 425-37.
Spencer, A. H. (1989) Urban Transport. In Southeast Asian Transport: Issues in Development (eds. T. R.
Leinbach and Chia Lin Sien).
Tanaboriboon, Y. (1992) An Overview and Future Direction of Transport Demand Management in Asian
Metropolises. Regional Development Dialogue, 13(3), 46-70.
Tanaboriboon, Y. (1993) Bangkok Traffic. IATSS Research, 17(1), 14-23.
TEST (1991) Wrong Side of the Tracks? Impacts of Road and Rail Transport on the Environment. Transport
and Environment Studies, London.
Thomson, J. M. (1977) Great Cities and Their Traffic. Victor Gollancz Ltd., London.
Villoria, J., Olegario G. (1996) Enhancing Public Transportation in Metro-Manila: A key Strategy towards
Sustainable Development. IATSS Research, 20(1), 121-130.
Wilbur Smith and Associates (1974) Urban Transport Policy and Planning Study for Metropolitan Kuala
Lumpur. Ministry of Communications, Malaysia, Kuala Lumpur.
Wilbur Smith and Associates and Jurutera Konsultant (S.E.A.) Sdn. Bhd. (1981). Kuala Lumpur Master Plan
Transportation Study, Final Report. Prepared for the Datuk Bandar Kuala Lumpur.
World Bank (1986) Urban Transport: A World Bank Policy Study. World Bank, Washington, D.C.
World Bank (1996) Sustainable Transport: Priorities for Policy Reform. World Bank, Washington DC.
Zahavi, Y. (1976) Travel Characteristics in Cities of Developing and Developed Countries (Staff Working
Paper No. 230). World Bank, Washington, D.C.

18

