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Introduction:
Sustainable Urban Form in
Developing Countries?

Sustainable urban forms will only be achievable if they are underpinned by a
policy background which commits to global sustainability goals, but leaves
room for local formation and implementation of solutions.
(Williams et al., 2000)

 
The overall aim of this book is to set out some of the debate about the sustainability
of cities in developing countries, and examine whether ideas about urban form and
compact cities, that have evolved in developed countries, have any real relevance
in the context of areas of the world subject to rapid urbanisation. This volume is the
third of a trilogy of books about Sustainable urban form. The first, The Compact City:
A Sustainable Urban Form? (Jenks et al., 1996), examined the claim that the
compact city is a Sustainable urban form (defined below). A great deal of complexity
was found, and the book did not conclude with a ringing endorsement of the compact
city model, at least as conceived in the context of developed countries. Questions
were raised about the extent to which urban form could achieve sustainability. There
were benefits in relation to the viability of public transport and saving of agricultural
and other valuable land, but there were problems about environmental quality and
local acceptance of more compact forms of urban living. The second book, Achieving
Sustainable Urban Form (Williams et al., 2000), building on the findings of the first,
addressed two questions—what is Sustainable urban form, and how can it be
achieved? It was concluded that there was no single sustainable form, but rather a
variety of urban forms that were ‘more Sustainable than typical recent development
patterns’ (ibid., p.355). These depended, crucially, on the characteristics of an area
and the local and strategic objectives (or ‘pathways’) chosen for sustainability.
Understanding the impacts of urban form on transport, social issues and the
environment required sophisticated decision-making processes that were inclusive
and adaptive.

The first two books focused almost entirely on research into and findings
drawn from the experience of developed countries. This has left an obvious and
significant gap in relation to knowledge about the sustainability of urban form in
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developing countries. It is hoped that this volume will go some way towards
filling that gap, presenting policies and local and strategic issues, and suggesting
the extent to which there is commitment to, and success in achieving, sustainable
urban forms in the developing world.

World cities, world problems?
The last decade has been remarkable for the vast array of literature, and intensity
of debate, about cities and their global impact. Problems of sustainability,
stemming from Brundtland (WCED, 1987) and the Rio Earth Summit (UNCED,
1992), have concentrated the minds of governments and research organisations
around the world. Cities have been seen as the cause of environmental
degradation and resource depletion, casting an ecological footprint across the
globe, far beyond their immediate regions (e.g. Girardet, 1996; Wackernagel et al.,
1997). More often than not, cities are seen as problematic—congested, polluting,
with poor housing, collapsing infrastructure, crime and poverty. Yet it is cities that
drive economies and it is within them that innovation occurs and an increasing
part of global output is produced. Soon, over half the world’s population will live
in cities, the majority in the developing countries.

Over the past five years the world has seen a 2.5% growth in urbanisation, but
that varies between the more developed regions (0.7%) and the less developed
regions where the growth has been 3.3% (UNFPA, 1999). In 1999, 47%, or 2.8
billion, of the world’s population lived in cities, and this is set to increase by
around 60 million people each year. The expectation is that by 2030 ‘nearly 5
billion (61 per cent) of the world’s 8.1 billion people will live in cities’ (UNFPA,
2000, p.25). Of the urban population, for every one person now living in cities in
developed countries, there are two in the cities of the developing world. Within 30
years this proportion is predicted to rise to 1:4, indicating that 90% of the growth
in urbanisation will be in developing countries.

In these countries the expansion of urbanisation is occurring on an
unimaginable scale. Very large cities—the megacities with populations of over
10 million people—are becoming commonplace. New York and Tokyo were
the only megacities in 1960, but by 1999 there were 17. In another 15 years
projections suggest there will be at least 26 such cities, 22 of which will be in
developing countries, and 18 of these in Asia (UNFPA, 1999). However, the
most aggressive growth appears to be in the cities of between 1 and 10 million.
From the 270 ‘million cities’ in 1990, by 2015, various predictions show, there
may be between 358 to 516 of these cities (UNCHS cited in Hall and Pfeiffer,
2000; WRI, 1996).

It is questionable whether these statistics necessarily represent a problem.
The very size of the cities and the high proportion of the world’s population
living within them will inevitably concentrate problems. These will include
the intensive use of resources such as land, water and energy, the over-
stretching of infrastructure, poor sanitation and health, and social and
economic inequalities. Yet there are wide disparities within and between them.
Affluent lifestyles and profligate use of land, both in developed and
developing countries, result in a disproportionate use of resources and urban
forms that are often unsustainable (Jenks et al., 1996, p.4). However, it is
particular industries and commercial enterprises within cities or outside them
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such as the ubiquitous shopping mall or ‘edge city’ (Garreau, 1991) that are
likely to cause most waste, pollution and harmful emissions. The lifestyles of
those living in low-density suburban areas on the periphery will be responsible
for the consumption of more resources than ‘those with similar incomes living
in cities’ (Mitlin and Satterthwaite, 1996, p.30).

Cities may have problems, but they are not necessarily a problem in
themselves. As Mitlin and Satterthwaite (1996, p.50) observe, it is the ‘failure of
effective governance within cities that explains the poor environmental
performance of so many cities rather than an inherent characteristic of cities in
general’. There are more positive perceptions, such as those conveyed in the ideas
for higher-density compact cities advocated in developed countries (e.g. Williams
et al., 1999). The perception of these concepts in developing countries appears to
be similar, with the belief that compaction will result in reductions in travel
distances and thus vehicle emissions, and that the high densities can create greater
viability for service provision, public transport, waste disposal, healthcare and
education. The manipulation of urban form, and the provision of better forms of
governance, may go some way to overcome city problems (e.g. Jenks, 2000).
Despite many problems, even the densest, fastest growing cities in developing
countries have positive benefits for those living there. They can provide
‘enhanced opportunity for millions of people’, and ‘refuges from a stifling,
restrictive rural life’ that may no longer be economically sustainable (Seabrook,
1996, p.5). The sheer vitality and numbers of people and ideas tend to change
attitudes and lifestyles, and lead to higher aspirations to improve standards of
living (Pugh, 1996). How, then, does this relate to sustainable development and
sustainable urban form?

Sustainable development
The most commonly cited definition of sustainable development has been drawn
from the Brundtland report of well over a decade ago (WCED, 1987). Its broad
concern that actions taken today should not compromise future generations still
remains a valid starting point. However, it is such a broad definition that the term
sustainable development has often been seen to mean different things to the
different interest groups that use it. Arriving at a definition of sustainable urban
form was one of the aims of the second book in this series. Sustainable
development, both inter- and intra-generational, was described as development
that does not require resources beyond its environmental capacity, is equitable,
promotes social justice, and is created through inclusive decision-making
procedures. Various components with the potential to influence the sustainability
of urban form were identified by the contributors to the book, including: the size,
shape, density and compactness of cities; processes of intensification and
decentralisation; land use, mixed uses, layout and building type (particularly
housing); and green and open spaces. These components, and the research
presented in Achieving Sustainable Urban Form, provide a useful starting point
from which the experiences of developing countries can be compared. Authors of
many of the chapters in this book, implicitly and sometimes explicitly, provide
perspectives on the meaning of sustainable urban form. These definitions say
much about the differing contextual perceptions of sustainability. This issue is
returned to in the Conclusions.
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Developing countries—similarities and differences
In the face of such overwhelming statistics about developing countries, there is a
danger of assuming that the problems may be much the same across different
countries. There is also a danger of assuming that widely held tenets of urban
planning, the signs and symbols of globalisation, or the images of modernism,
mean that difference between regions and cultures is narrowing to insignificance
(e.g. Gilbert and Gugler, 1992).

There is a danger inherent in categorising the world into developed and
developing countries; there are many similar characteristics, as well as significant
differences, in cities across this divide. It is recognised that the division is an
oversimplification; nevertheless, it is useful, and there is a reasonable basis for it.
This book follows the definition of developed countries as the 35 market-
orientated countries belonging to the Organisation for Economic Co-operation
and Development (OECD). Developing countries are the world’s remaining 172,
generally with a per capita GNP of below US$5,000, and which account for 70% of
the world’s population (Crump and Ellwood, 1998). However, there are
exceptions; in this book South Africa, an OECD member, is included as a
developing country, largely because of its low GNP and the characteristics of its
cities.

There are clear differences between many of the countries featured, from the
poor to the very rich. The poor countries, with a per capita GNP of less than
US$1,500, include Bangladesh (the poorest, with US$260), China, Egypt and
India. There is a middle range of countries, with a per capita GNP of US$1,500–
5,000, including Brazil, Colombia, Chile, South Africa, Thailand and Venezuela.
The richer or very rich countries include Argentina (US$8,380) and Taiwan, and at
the extreme Hong Kong and Singapore with per capita GNP similar to the US
(Instituto del Tercer Mundo, 1999; Newman and Kenworthy, 2000). There are also
variations in the overall sustainability of these countries when their ecological
footprint is considered (e.g. Wackernagel et al., 1997).

Thus, while there are many general similarities and differences between
countries, there are also specific cultural and physical differences that need to be
borne in mind. The studies presented in this book go from the densest of urban
development (Hong Kong) to the lowest density of urban forms in developing
countries (South Africa). The cities include those with strong economies that
enable investment in transport infrastructure and property, and those that have
laissez faire controls and a dominance of market forces at one end of the spectrum.
And at the other end, those cities where the informal sector is dominant, social
segregation and inequalities are significant, and where self-help may be the best
way to get housed. The evidence also ranges in scale from the urban metropolitan
regions down to the level of the household. Despite this wide range, a number of
common themes emerge, as well as distinct differences.

The structure of the book
The breadth of the debate, theories and policies, and some of the key components
that affect sustainable urban form in developing countries are addressed in the
four parts of the book.

The first part provides a global overview of the compact city debate, the impact
of globalisation, and the need to consider the metropolitan region. Some of the
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key issues in relation to sustainability—density, transport, encroachment on
agricultural land and urban sprawl—are examined through comparative research
on cities world-wide. The more technical insights are given a theoretical context,
debating, on the one hand, the potential of metaphor and symbolism to promote
environmentalism and sustainability, while, on the other, demonstrating that
iconic and globalised built forms designed to attract foreign investment ignore
sustainable development objectives. Part one concludes with a neglected issue—
the relationship of climate (that varies) to similar urban forms that occur globally,
and how more climatically responsive urban design could improve sustainability.

The second part explores the tensions between high-density inner city areas and
urban peripheral sprawl, and between the formal and informal sectors, and suggests
some ways towards achieving compact or sustainable urban forms. Encouraging
development where it is needed is shown to be possible where there is strong local
government and policies for urban intensification. However, more usually the process
of intensification occurs in the absence of such policies or controls. The explosive
growth of urban peripheral development is characterised for the poor by local
disempowerment, reduced quality of life and environmental pollution, and for the
rich by a high quality of life in gated communities. Suggestions are made to
overcome the unsustainability of peripheral development through the tax system
in the formal sector, and inclusive processes in the informal sector.

Case studies are presented in part three showing plans and policies in response
to urban compaction and sustainability objectives. Two extremes of the spectrum
are demonstrated—South Africa, with some of the world’s lower density urban
development, and Hong Kong, with perhaps the densest. In the South African
context there are questions about the viability of compaction and sustainability,
but significant plans are in place to encourage denser development along
transport corridors, and to give citizens equity of access to the opportunities cities
provide. Plans being implemented demonstrate that some degree of success can be
achieved if a pragmatic, rather than an idealistic, approach is taken. By contrast,
Hong Kong demonstrates how very high densities develop. Many positive
aspects are explored, such as the comprehensive provision of public transport, but
there are also environmental problems, such as air pollution, that result from this
extreme urban form.

The fourth part examines some of the key issues associated with sustainable
urban form. The first of these is transport, and research in Asian cities points to
issues of road capacity and traffic saturation, and how policies of early car restraint
and public transport investment can avoid environmental disaster. Transit
development zones are shown as a practical means to encourage more sustainable
transport modes, and provide denser development where it is needed. Research on
infrastructure provision explores the relationship between location, density and
costs. It indicates that costs do not necessarily decrease as density increases, and
that cost-effectiveness depends on spare infrastructure capacity. The issues
examined in the final three chapters are those of ecosystems and environment, the
use of sustainability indicators, and the impacts of energy use. All consider the
city and its metropolitan region.

Conclusions draw out some common themes across the broad sweep of cities
and regions in developing countries, and suggest the extent to which some of the
compact city concepts may be successful in achieving sustainable cities.
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Part One
Compact Cities in the Context
of Developing Countries
Introduction

 
Any book about cities in developing countries faces the difficulty of tackling a
vast diversity of countries and a large range of fast-growing cities and urban
regions. There are cities as rich as, if not richer than, their counterparts in the West,
there are middle-income cities, and cities that are extremely poor. Few of these
cities will stand still, due to rapid demographic change, widespread social
inequity, and the impact of globalisation on local economies. At the same time,
the irony is that there is a certain uniformity of urban form, especially in the
ubiquitous central business districts shaped by global markets, across the world.
The key issue is how to understand and assess the sustainability of cities that will
house a large proportion of a country’s population. The first part of this book gives
a broad context within which comparisons can begin to be made, and an
understanding of the sustainability of urban form be reached. Comparisons are
between cities of developed and developing countries, and consideration is given
to strategic and theoretical issues of the urban region, the rapid spread of
urbanisation, the impact of climate, and the meaning of environmentalism and
sustainable development.

The first four chapters provide wide-ranging comparisons between developed
and developing countries in some of the key issues of sustainable urban form.
Burgess reviews the arguments about sustainable development and the debate
about the compact city. He raises a wide range of significant issues that need to be
addressed by policy-makers in developing countries. This chapter provides a
critical context within which to place the evidence and research presented in this
book. More detailed comparisons follow. Richardson et al. analyse a large sample
of cities from both developed and developing countries, concentrating on issues
of density and, to an extent, transport. They question the validity of some of the
arguments for compaction. The higher densities in the core of developing country
cities appear to have little effect on urban containment, and can lead to
environmental degradation. The authors also doubt the transferability of such
densities to the cities of developed countries. Lloyd Jones also compares
developed and developing countries, and debates issues of decentralisation,
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urban sprawl and policies of containment, and introduces research into the core of
cities and their metropolitan regions. He suggests a model based on travel time as
a means of comparing the sustainability of different cities. Carmona takes the
regional issues of centralisation and decentralisation a step further, in the context
of Latin American cities. She analyses processes driven by globalisation and
shows how decentralisation can be partly reversed if the global markets favour a
particular urban region.

The rapid spread of urbanisation to absorb peripheral agricultural land is
analysed by Clark and Tsai. Doubts are raised about the effectiveness of policies
for containment, as these do not appear to improve agricultural productivity, or
lead to better urban living conditions. To be effective, strict enforcement to
protect land and high investment to purchase land or development rights would
be needed—at present an unlikely scenario. In a case study of the Pearl River
Delta, Yeh and Li show in detail the consequences of agricultural land loss and
urban sprawl, and why action is necessary. They present a convincing model to
help containment and achieve a measure of sustainability and compaction,
demonstrating significant savings of agricultural land, and reductions in travel
and fuel consumption.

In addition to the key pragmatic and technical dimensions, there is also a
theoretical dimension, often left out of the debate. Brand points to the
significance of the symbolism of environmental and compact city ideas. He shows
how small yet significant interventions, either through the planning discourse or
symbolic development on the ground, can help move public perceptions of
sustainability. Symbolism and meaning can be a two-edged sword, and Lau,
Zaman and Mei show its effect in Asia in a fast-growing economy. The ultra-rapid
development in Shanghai takes a deliberately symbolic form—not one of
environmentalism, but of modernism—attempting to attract foreign investment
and achieve world city status. They demonstrate how state intervention and
incentives can drive development, and point out the lack of any environmental or
sustainability policies. It is a useful warning, as this type of development is a
potential model to which many cities may aspire. Indeed, in a less extreme form,
this type of global modernism is common to many cities. It is a phenomenon
observed by de Schiller and Evans, who raise the issue of climate. While urban
form world-wide may have many similarities, climates vary enormously across the
world. They suggest that urban form and building design should relate to them.
These authors show, for example, that compact urban form may be suitable in
some climates, but not in others.

Part One
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The Compact City Debate:
A Global Perspective

Introduction
One important consequence of the search for sustainable urban development has been
a resurgence of interest in compact city theories and policies. The reasons offered for
making cities more compact have changed in the 150 years or so since the question
was first broached. In the current period the desirability—or in some views the
necessity—for compaction is rooted in the sustainability imperatives of resource
conservation (particularly fossil-fuelled energy) and waste-minimisation (particularly
carbon emissions into the global atmospheric sink). Contemporary compact city
approaches have become one form of achieving ‘sustainable urban development’, but
that is not to say that they are coterminous with it. There are also a number of other
economic, social, cultural and political justifications for compact city initiatives and
different and often contradictory policies for sustainable urban development.

While there have been a number of attempts to define and clarify the concept of
the compact city and its relationship to sustainable urban development, there remain
questions over what should be the principal spatial point of reference in undertaking
compaction. Should it be the city itself or the metropolitan region, the broader region
or the urban system? Or should it be the neighbourhood, urban sub-centres, the inner
city or the suburbs, or urban and regional transport corridors or nodes? Again, there
is also the question of whether compaction efforts should be concentrated on the
development of new settlements or on modifying existing ones. There are significant
disputes over the preferred spatial models for the compact. There is also considerable
debate over how cities are going to be compacted, not least because the forces
determining the degree of compaction of existing settlements are far from clearly
understood. In this context an adequate understanding of the particular relationship
between spatial centralisation and decentralisation forces in cities in different parts
of the unfolding global system is critical.

This said, it is possible to offer a tentative and composite definition of
contemporary compact city approaches as: ‘to increase built area and residential
population densities; to intensify urban economic, social and cultural activities
and to manipulate urban size, form and structure and settlement systems in pursuit
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of the environmental, social and global sustainability benefits derived from the
concentration of urban functions’.

Compact cities and global urban sustainability
The current resurgence of interest in policies for compact cities dates from the late
1980s and has largely been propelled by the search for the global sustainability goals
on climatic change and resource use embodied in the Brundtland Commission
Report (WCED, 1987) and the UNCED Agenda 21 proposals (1993). In this context
these theoretical and policy developments differ from earlier efforts in two ways.
First, in contrast to modernism they reassert a fundamental environmental rationality
for architecture, planning and design. However, in contrast to the earlier
environmentalism of the Garden City and Regional Planning Movements (Howard,
1898; Geddes, 1968; Mumford, 1938), their principal preoccupation is with the
environmental and socio-economic consequences of energy production and
consumption for urban development—an issue never seriously considered or
understood by either early compact city theorists or modernists. The second
difference was the recognition of a global rationale. This ineluctably had to be
considered everywhere at all spatial levels of practice and policymaking and was
derived from the realities of rapid globalisation and the ‘totalisation’ of
environmental problems. Urban architectural, planning and design practice had to
be ‘green and global’. It is the failure to appreciate the significance of these two
dimensions that often accounts for much of the reluctance to come to terms with
contemporary arguments about the compact city and sustainable urban form.

Interest in compact city policies over the last ten years has been almost
exclusively limited to the experience of developed countries (US, Europe, Japan,
and Australia). There are a number of reasons for encouraging interest in the
compact city debate in developing countries.

Perhaps the most immediate is the global scale of the environmental problems
to which the policies are addressed. What makes the current relationship between
humanity and nature (Global Environmental Change) and society and space
(Globalisation) different from past conditions is that they both manifest a sort of
‘totalisation’ of human and environmental activities. Sustainability requires that
the impacts of urban development activities should not involve an uncompensated
geographical or spatial displacement of environmental problems or costs onto other
countries, or draw on the resource base and waste absorption capacity of the ‘global
commons’ to levels which undermine health and which disrupt the dynamic
equilibrium of the global ecosystem. Given the fact that less than a third of the world’s
population live in developed countries (a proportion which is set to decline further),
it is clear that the success or failure of these policies will depend on their
simultaneous application in developing countries. Indeed, given differences in
resource use at a global level, the benefits of the successful application of compact
city policies in any one part of the global economy could be wiped out by the
emergence of unsustainable settlement patterns in another part. Irresponsible energy
policies in the US, resistance to increases in fuel taxes in Europe, and the attempts
of developed countries to maintain their energy consumption levels at the expense
of developing countries using markets for carbon trading permits are currently
causing great concern. In this context it is imperative to consider the implications
of urban development, wherever it takes place, in a global context.
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The implications of urban development

The global dimension
The first implication concerns the scale of the global urbanisation process in the
contemporary period. From a global viewpoint it is somewhat sobering to remember
that at the start of the twentieth century only 13% of the world’s population was living
in cities and at the end of it almost one half (47.5%) of its rapidly growing population
was urbanised. According to recent UN estimates (UNCHS, 1996), in the 50-year period
between 1975 and 2025 alone, the global level of urbanisation will have increased
from 37.7% to 61.1% and the total population living in cities will have risen from 1.58
billion to 5.06 billion—an average annual urban growth rate over the period of 2.38%.
Dramatic increases in the volume of global output and trade and the number and size
of cities have occurred as the global economy has progressively shifted from the
primary and rural to the secondary and tertiary urban sectors. This has been
accompanied by an increase in the spatial scale and intensity of these environmental
impacts, including now those at a global level. Cities and urban systems are part of a
trade- and production-induced spatial division of labour that links them with
surrounding rural areas, regions, other cities and urban systems, national markets and
the global space economy. Although the nature of these myriad linkages remains
widely disputed, the diminishing ‘closure’ of cities and urban systems in a period of
rapid urbanisation and economic, social and cultural globalisation is widely accepted.

Three worlds not two
The second implication is that an adequate understanding of urban sustainability
problems requires a close examination of how individual cities and regions function
in terms of an increasingly integrated but differentiated global system. This structure
consists of a system of different economic zones (core, semi-periphery and periphery)
with multiple polities and cultures that are linked in a single trade- and production-
induced spatial division of labour (Wallerstein, 1979). It should not be assumed that
the way in which cities in developed countries are integrated into the global system
(the core) is the same as the way cities in developing countries (semi-periphery and
periphery) are integrated into it, although all are likely to experience the effects of
and contribute to globalisation. Both underdevelopment and development have
specific environmental consequences and the unequal rates and level of development
that characterise the zones give a specific configuration of environmental issues to
cities within them. These developmental differences are registered in terms of: the
levels and types of renewable and non-renewable resource use; the volumes and
composition of energy production and demand; the levels of production of CFCs
and greenhouse gases; the levels and types of air and water pollution; the volumes
and composition of solid and toxic wastes; the levels and types of soil degradation
and erosion; the degree of conversion and removal of vegetation; the impacts on
biodiversity and differential access to the global commons and their resources.

The relevance of compact city policies
The third implication is that the question of the relevance of compact city policies
for developing countries also has to take account of the significant differences in
the levels of urbanisation and rates of urban growth between developed and
developing countries and between different world regions.
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In developed countries the problem is not high rates of urban growth. By the
mid-twentieth century these countries had already passed through the rapid-
growth, middle phase of the demographic and urban transitions and were
characterised by low rates of natural increase, high levels of urbanisation and slow
urban growth rates. Between 1975 and 2025 the level of urbanisation of
developed countries will have increased from 69.8% to 84.0% and the total urban
population from 729 million to one billion—an average urban growth rate of only
0.71% per annum over the period (UNCHS, 1996). However, economic growth,
the rise in living standards and increased consumption levels have brought on
dramatic increases in per capita demand for land, energy, food and fresh water and,
increases of a similar magnitude in the production of wastes and pollutants. With
the rapid loss of agricultural land and natural habitats (around 2% per decade in
Western Europe), induced by low-density suburban sprawl, strong metropolitan
decentralisation trends and the rise of the car, concern has focused on the global
significance of the increase in per capita energy consumption and carbon
emissions. In 1996 the US, Canada, the European Community, Japan and
Australia, with 16.7% of the world’s population, alone accounted for 53.6% of
global carbon dioxide emissions. Over three-quarters of these emissions were
derived from urban activities (energy production, industry, transport and
residential use) with transport-related emissions increasing rapidly. Peter Newman
(1999) has shown how the average distance travelled by US urban residents
increased by over 2,000km a year between 1980 and 1990, from 9,042km to
11,133km. By 1990 the average population density of the US city had fallen to 14
persons per hectare. It was clear that if this pattern of social and urban
development was to be globalised, then global ecosystem collapse looked likely.

That a rapid process of global urban growth was taking place in developing
countries was indisputable. Most of these countries in the late twentieth century were
still in the early or middle stages of their demographic and urban transitions, with
low levels of urbanisation and rapid rates of urban growth derived from high rates
of natural increase and rural to urban migration. In 1975 only 26.7% of their
populations was living in cities but by 2025 the UN estimates that their level of
urbanisation will reach 57.1%—an average urban growth rate of 3.21% per annum
(UNCHS, 1996). In effect this means the urban population of developing countries
will increase almost five times over the 50-year period—from 809 million in 1975
to 4 billion in 2025—and it is clear that even then the urban transition process will
still be far from complete. Whereas there were slightly more urban dwellers in
developing countries than in developed countries in 1975, in 2025 there will be
four times as many. Most of this urban growth will be concentrated in Africa and Asia,
as levels of urbanisation in Latin America have approximated those of developed
countries since 1975, though their rates of urban growth will still be high—at 1.61%
per annum over the next 25 years.

In these cities attempts to emulate developed-country urban and social
development models and trends have been largely unrestrained. However, lower
levels of economic development, smaller urban budgets, shortages of environmental
infrastructure, shelter and basic services and high levels of urban poverty have
resulted in a different pattern of urban development and environmental degradation
which looks equally as unsustainable. ‘To the effluence of affluence’, as one observer
has put it, ‘has been added the pollution of poverty’.
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Quality of life and development
It is widely agreed that the basic issue of how to de-link improvements in urban living
standards and the quality of life from high levels of resource use and waste production
is rooted in demand factors governed by development models and modes of
production and consumption. For this reason most compact city approaches have
accepted the concept of ‘socio-economic sustainability’ based on the acceptance
of an ineluctable need for economic growth and the merits of the principles of ‘intra-
generational equity’ and ‘social justice’ (Haughton and Hunter, 1994). However, there
are also substantial differences of opinion about how these sustainability goals can
be achieved, particularly by the dominant neo-liberal development strategy.

The difference in socio-economic conditions of the urban populations of
developing countries has meant that compact city approaches have focused and
must continue to do so on the ‘development’ side of the sustainability agenda.
They acknowledge that development and growth are essential for meeting
existing basic human needs and those derived from population growth and rising
expectations, and that this demands exploitation of natural resources,
environmental services and the use of nature as a sink.

However, it is also recognised that both development and the lack of
development can lead to environmental degradation and that compact city
policies will have to address the problems of poverty and social inequality. The
sustainable use of resources and disposal of wastes are very difficult under
conditions of poverty, where survival considerations can easily outweigh those of
posterity. The problem is particularly acute in cities in developing countries
where the majority of the poor are now to be found and where about a quarter of
urban households live in poverty. The World Bank (1990) believes that this
proportion will not decrease over the next 20 years and the numbers living in
urban poverty will increase substantially with urban population growth. Policies
generally emphasise the commitment to meeting basic human needs through
access to income-generating activities, productive assets and economic security
arrangements for the old, sick, poor, disabled and unemployed. The UN
Declaration of Human Rights specifies a ‘development right’ to a standard of
living adequate for health and well-being including food, clothing, housing and
medical care and the necessary physical and social services.

The impact of inadequate environmental infrastructure and services on the health
and productivity of the urban poor has been recognised along with the socio-
economic impacts of environmental degradation in poor neighbourhoods. The
question of how to bring the urban poor (and not-so-poor) into the range of effective
demand capable of improving the coverage and maintenance of urban infrastructure
and services has proved to be particularly intractable. Given the significant socio-
economic and environmental problems associated with poverty and low incomes,
the major gains derived from improved incomes, and the improved provision and
maintenance of environmental infrastructure, it is hardly surprising that these issues
have dominated compact city debates in developing countries rather than the
debates on transport-related carbon emissions, as in developed countries.

Requisite variety
To the substantial variations in the environmental profiles and problems of cities
in the various zones of the global system must be added enormous differences in
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culture and in the structure of social and political systems. It follows that compact
city policies must meet this requirement for variety. Although some proponents of
sustainable urban development (Cohen, 1996) and global cities (Sassen, 1991)
identify a tendency towards ‘urban convergence’ and globalisation as a
homogenising force, it seems more likely that the formulation of successful
compact city policies will be based on a recognition of this differentiating
dynamic. The theoretical shift of the new urban environmentalism towards
understanding cities as ‘places’—‘spaces specified in nature’—would seem to be
essential for this task. One curious thing about the reassertion of the particularity
of place and environment is that it has largely been brought about by Global
Climatic Change, whose effects are general and non-specific. This throws doubt
on the view that globalisation can be understood merely as a homogenising force.
These differences manifest themselves in all aspects of the urbanisation and urban
development process and this in turn has a bearing on the applicability and
viability of compact city policies in developing countries (Burgess et al., 1997).

The compact city debate in developing countries
The debate on the merits of compact city policies for cities in developing
countries can be discussed in relation to the various elements of the definition
provided: attempts to increase built area and residential population densities; to
intensify urban economic, social and cultural activities and to manipulate urban
size, form and structure and settlement systems in pursuit of the environmental,
social and global sustainability benefits derived from the concentration of urban
functions.

Densification
The lack of empirical data on existing density levels and trends, and a lack of
clarity on what are the most appropriate indicators to measure them, pose a
problem for the assessment of densification policies for cities in developing
countries. Resolving this problem remains a major research priority. There are
substantial variations in urban densities in cities in developing countries and it is
difficult to make generalisations about them in comparison with cities in
developed countries. Although the level of economic and social development
must be considered the most important determinant, there are other influences
which also have to be taken into account but which remain poorly understood.

Cultural factors certainly influence the level of socially acceptable space
consumption and proximity and these vary widely between developing countries.
In general urban densities are highest in Asia; high in Europe, North Africa and the
Middle East; low in Latin America and sub-Saharan Africa and lowest in North
America and Australia (Acioly and Davidson, 1996). But within each of these world
regions there are substantial variations that cannot be understood in cultural terms.
Again, cultural attitudes to the acceptability or not of high densities cannot be
regarded as fixed because the definition of what is a socially acceptable level of space
consumption and proximity seems to change historically in all cultures.

Environmental factors such as scarcity of urbanisable land, the restricted
availability of water and the ability of fertile hinterlands to generate large
agricultural surpluses have all been important historical influences on urban
densities and continue to remain influential. Cities in developing countries are
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often built in naturally hazardous areas, in areas of high relief, on the floodplains
of major rivers, in seismically active zones, at the foot of volcanoes or in the
pathways of tropical cyclones. The implications of densification for disaster
mitigation and management in these contexts are considerable. The effect of
densification (and global warming) on urban heat islands in tropical and
subtropical climates, where so many cities are located, can be much greater than in
temperate climates. With rising incomes this could generate a substantial demand
for energy for cooling and diminish the desired energy savings.

However, it is the levels and rates of economic and social development which
are the most important issue. The failure of the rate of economic development to match
the rate of demographic growth can only lead to deterioration in all aspects of
sustainability (UNDP, 1992; Satterthwaite, 1999). High demographic growth, low
levels of economic development, high income inequalities, small urban budgets
and shortages of environmental infrastructure, shelter and basic services have a
critical effect on densification policies and the effectiveness of policy instruments.
The merits of densification at a high level of development may disappear at a lower
level and be counterproductive without significant improvements to this level.

What is the sense, it is frequently asked, of further densification given that
densities are already high and associated with a range of problems including
infrastructure overload, overcrowding, congestion, air pollution, severe health
hazards, lack of public and green space and environmental degradation (Hardoy et
al., 1990)? The sustainability gains from further densification will be limited
under conditions where densities are already high. Under these circumstances the
merits of urban densification postulated for developed country cities seem far less
convincing in the context of developing countries.

Infrastructure and land capacity
The argument that higher densities will lead to cheaper infrastructure costs and
the absorption of spare inner city capacity is particularly contentious in
developing countries. Although some inner city areas in Latin America may be de-
densifying, the opposite is generally true for most cities in developing countries
and there is no spare capacity to be filled. This spare capacity, if it exists anywhere,
is most likely to be found in high income areas and the social implications of
taking the least-cost option cannot be justified on social or sustainability
grounds—which often does not prevent it from happening. The possibility of
densifying empty speculative plots through the use of punitive taxes is politically
constrained under current neo-liberal strategies. However, some interesting
incentive schemes involving land sharing arrangements, the transfer of
development rights and public/ private partnerships offer some promise.

A major obstacle in recent years has been the rapid increase in land values in
many cities in developing countries as the demand for urban space has soared and
as large surpluses from the deregulated finance sector and the drugs trade have
been ploughed into the urban land market. In 1999, for example, Mumbai had the
highest commercial office rents in the world. The extent to which high densities
and densification efforts have contributed to these increases remains an important
question for research. However, the cost differentials between infrastructure
provision in the inner city and the periphery have probably narrowed
substantially.
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Again, as the cost of infrastructure provision depends substantially on
environmental factors and technical complexity, it is clear that the costs of
densifying low-income settlements could be higher than middle-income
settlements. This is because these settlements often consist of disorganised
layouts built in fragile environments, on steep slopes, geologically unstable land,
tidal flats or on land which is prone to flooding.

Thus the savings on infrastructure costs involved in densification may not be
that substantial. The essential problem in these cities is the low level of effective
demand generated by the population no matter what densities they are living at
and an inadequate rate of investment in infrastructure. To density without
adequate rates of investment in infrastructure could have a highly deleterious
effect on urban sustainability. Moreover, doubt has also been thrown on the
ability of the privatisation and marginal cost-pricing formulae for infrastructure
provision currently installed in developing countries to realise the massive
investments required to extend coverage and improve maintenance and repair.
The social consequences of the withdrawal of subsidies and the full
commodification of services are also a major preoccupation.

Transport
Similar arguments govern the relationship between densification and the ability
to generate mass thresholds for public transport—it is effective demand and
higher incomes and not just ‘numbers in need’ that create these thresholds. The
most immediate sustainability gains that can be realised are related to
improvements in the fuel efficiency of public transport equipment, improved
regulations and enforcement and the construction of environmentally friendly
mass transit systems. The size of the investments required is immense. The
sustainability gains to be derived from the reclamation of car space are limited
outside Latin America and sub-Saharan Africa given the low but rapidly rising car
ownership rates. Few gains are possible—at least in Asia, North Africa and the
Middle East—from attempts to reclaim car space. Most cities are characterised by
low road capacity per person and per hectare. This exists under conditions of low
car use and emission rates per capita and high car use and emission rates per
hectare. Under these circumstances there are few opportunities to diminish road
capacity. The growth in incomes is accompanied by an increase in motor vehicle
use—what was once a middle-class luxury increasingly becomes regarded as a
universal necessity. Although densification based on transit-oriented
development can help, the most effective solutions are to dampen the demand for
cars through economic and social policy, and to improve mass transit systems and
road capacity. The problem in developing countries is to avoid, rather than
reverse, the process of public to private modal shift that characterised urban
development in developed countries.

Land use
The argument that densification will allow derelict land to be brought into productive
use has limited applicability for most cities in developing countries. The existence
of inner city brownfield sites in developed countries is a result of the combination
of the twin processes of de-industrialisation and metropolitan decentralisation. The
relationship between urbanisation and industrialisation in developing countries is
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weak (outside the semi-periphery) and metropolitan decentralisation processes where
present are only at an incipient stage in most countries.

The relationship between densification policies and the rate of loss of
agricultural and rural land on the urban periphery, the incidence of urban
agriculture and the availability of green and open space within the city is
similarly complex (Mathey, 2000). The benefits of slowing down the rate of urban
encroachment through promoting higher density settlement are particularly great
in those world regions where rates of urban growth are high, arable land per capita
rates are low and agricultural productivity growth rates are low. But if
densification occurs using instruments that lower the availability of domestic
space (e.g. reduced plot sizes, higher minimum plot/built area ratios), the effect on
urban agriculture could be very serious for the poor, for whom it is a basic element
in their survival strategy. How to preserve access to this strategy and to densify is
a major dilemma for cities with a low level of economic development.

The same considerations govern the relationship between densification and
open and green space provision. Per capita open and green space rates are often
very low in cities in developing countries and where these spaces exist they are
often poorly maintained, covered with waste, or are frequently squatted on. It is
difficult to see how densities and green and open space rates can be increased
simultaneously without using the modernist, high-rise, high-density solutions
implemented in countries such as Singapore and Hong Kong and the ‘radical
surgery’ approaches which are regarded as socially and politically unacceptable
in many countries.

The advisability or not of densification has to be related to the question of how
densities are distributed in cities in developing countries. In developed countries
the urban poor and low-income groups live in the centre and the rich and the
middle class live on the periphery. In developing countries the poor live in the
centre where they are accommodated at very high densities in tenement blocks,
interstitial shantytowns, and in downgraded and subdivided houses formerly
belonging to the now decentralised upper income groups. But they also live in far
greater numbers on the urban periphery in often-vast rings of low- and middle-
density squatter settlements and illegal subdivisions. A pattern of intra-urban
residential mobility has been recognised whereby rural migrants move initially to
the inner city receptor areas and subsequently, with higher incomes and greater
space requirements, move to the periphery where they commence an informal
building process based on progressive development and self-help (Turner, 1976).
This settlement pattern and process has a number of ramifications for
densification policies.

First, densification of inner-city areas is not desirable given existing rates of
overcrowding and can only lead to a further deterioration of already appalling
social and environmental conditions. The ability to realise the gains of a more
rational allocation of space within the existing building stock that are claimed for
densification policies in developed countries do not apply in developing
countries. This is because they are at an earlier stage in the demographic transition
process. The rate of household formation is high because of high rates of natural
increase and rural to urban migration; families are large (though average family
sizes are falling); the number of single-parent households is high (particularly
amongst the poor); the number of young people of childbearing age is high; and
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the numbers of the old are low. The potential sustainability gains from
densification through subdivision of the existing stock are therefore modest.

Second, the low residential densities of many low-income settlements are
deceptive. This is because the squatting, self-help and progressive development
process consists of a slow (15–20 years) process of consolidation and
densification that is finely tuned to changes in household income and space
requirements. Densification efforts should therefore be aimed at assisting this
process and should focus on the upgrading and guided rationalisation of urban
space within these settlements.

Third, the argument that excessively high plot sizes in low-income settlements
produce low densities and that densification can best be achieved by reducing the
permitted maximum has to be treated with caution. This is because gross plot
densities can be associated with widely different population densities depending
on the type and intensity of development on each plot. Reductions in maximum
plot sizes in circumstances where there is a high intensity of plot development and
often 100% coverage of the plot could create serious environmental, economic
and social problems and will almost certainly be politically resisted. This is
because control over this space brings in income, for example, from rental units,
commercial activities and workshops.

The political and social viability of densification measures has also to be
considered. The acceptability of high-density urban living may be much greater
in many developing countries than in developed countries. However, the
globalisation of developed-country urban lifestyles based on individualism and
privacy, conspicuous consumption and a low-density housing ideology is
proceeding rapidly and has had a marked impact on middle-class aspirations in
developing countries. A particular dilemma in these cities is that the rich have an
increased propensity to consume space because of their increasing income
command of it, and the poor seek to maximise their use of it for survival reasons.

A ‘hands-off’ approach to the process of informal densification can only lead to
a worsening of existing environmental, health and social conditions. Guided
densification in a planning style based on community enablement, local
authority involvement and democratic ‘stakeholding’ arrangements would seem
to offer the greatest opportunities for sustainability gains.

Intensification of activities
As with densification policies, many of the sustainability benefits that can be
derived from activity intensification in cities in developing countries are bound
to be limited. Cities in developing countries, as opposed to those in developed
countries, are already characterised by high levels of mixed use, ease of access to
a wide range of goods and services and by high levels of vitality and vibrancy. The
reasons for this are the different structural characteristics of their urban economies,
the more limited impact of modernist practices and the limited ability to control
and regulate urban development. Amongst the structural characteristics must be
included the extremely high share of employment and output accounted for by
the informal sector in a vast range of production, distribution and service
activities. The limited levels of industrialisation (except in some cities in the
semi-periphery) has meant that artisanal production and small-scale workshops
are widely dispersed throughout the city and low-income settlements. Similarly,
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commercial functions in the form of local markets, shops, and street stalls are
widely accessible to rich and poor. The strict segregation of land uses and of work
places from residences was attempted in master planning efforts between the
1950s and the 1980s, but had little effect. Thereafter, because of growing
unemployment problems, the informal sector was strongly encouraged through
deregulation of controls, and the extension of credit, technical assistance and
training facilities, and a more flexible attitude to mixed use and street trading.

These policies have helped to generate employment but they have also created
major environmental externalities including congestion, waste disposal problems,
fire and health risks, as well as social and economic problems such as low wages,
long work hours, the exploitation of children and the inability to collect taxes for
services provided. The further stimulation of the informal sector in pursuit of the
sustainability benefits claimed for intensification would therefore mark no real
policy change. It is feared that further deregulation of the sector will merely add to
these growing social costs and externalities, and the best strategy is now to ‘re-
regulate’ or ‘formalise’ it (de Soto, 1992). Whether this is possible without destroying
the economic rationale for its existence is a major issue of contention.

One other concern is that in many higher income cities in the semi-periphery, a
clear trend towards the centralisation of retailing and wholesaling has appeared
with the development of commercial centres, shopping malls, supermarkets and
commercial ‘strip developments’. Informal sector opportunities in middle-class
areas are therefore diminishing, and the problem of car-based accessibility has
increased. Fears are growing that further economic growth and higher incomes
could widen the incidence of these developments and make intensification efforts
more difficult. In this context, the close integration of intensification policies
with land use and spatial planning would seem to be a critical factor. Attention has
focused on the merits of encouraging formal and informal activities and mixed
uses along transport corridors and nodes, designated centres of concentration,
inner city regeneration projects, and in satellite, dormitory and new towns
previously characterised by high levels of monofunctionality.

Urban form
As in developed countries, attempts to manipulate urban form in order to achieve
sustainability benefits have been limited. The reasons for this include the shift
from master planning to strategic planning, and from physical planning to socio-
economic planning, and a shift in the locus of urban professional practice towards
urban restructuring and the neighbourhood level. In some cases urban
restructuring efforts have been so profound that they have brought about a change
in the urban form with a marked effect on energy consumption and emissions:
over a period of 35 years Curitiba has managed to convert a radio-circular form
into a linear form. Interest in linear city models, often at a very large scale, remains
high particularly in South East Asia and in South Africa.

However, the main reason for the demise of holistic urban form models has been
their high costs and the limited resources available to build them. The opportunities
to create new cities with a sustainable urban form has been held in check by the
enormous costs involved in building new settlements ‘from scratch’. The high costs
and limited success of the various new towns, satellite cities and capital cities that were
built in many developing countries during the modernisation decades are another
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reason. Where sufficient capital has been available (particularly foreign investment
and loans) the result has been the creation of new ‘global settlements’ based on finance,
high-technology industries, commerce or tourism which show scant regard for
sustainability concerns, particularly energy use. Many cities in search of global
competitiveness have relaxed regulations governing peripheral development in order
to attract economic activity and attempts at rationalising the urban form have been
postponed. Nonetheless, with the strengthening of metropolitan decentralisation trends
and urban sprawl there has been a resurgence of interest in urban containment
instruments to control the evolution of the urban form in a sustainable way—
particularly in green belts, green corridors and ecological reserve areas.

Interest, however, has generally focused on improvements to the urban fabric
and attempts to rationalise the form of the historic or old city with the new in a
sustainable fashion. The use of architectural, planning and design elements at the
intra-urban and neighbourhood levels to reinforce urban form has often involved
concerted attempts to harmonise the built environment with local and regional
environmental realities.

Urban size
There has been considerable interest in the manipulation of city sizes in
developing countries in recent years. The emergence of a large number of
megacities (with populations of more than 10 million) has been one reason. It is
estimated that 22 of the 26 global megacities in 2015 will be in developing
countries and several of them will have populations of 20–30 million. The
question of the economic efficiency of city size had been discussed extensively in
the ‘optimum city’ size debates of the 1970s (Richardson, 1972, 1977; Segal,
1976), but under the impact of the environmentalist critique it was realised that
this debate had to be revisited.

Debates that had focused on what was the optimum city size for achieving the best
balance of agglomeration economies and diseconomies now had to consider the
environmental implications of city size—particularly resource use, waste generation
and disposal and the generation and displacement of environmental externalities.

Although the debate was frequently obfuscated by the failure to distinguish
between the problem of primacy and the problem of size, attention focused on the
scale and intensity of the environmental impacts of very large cities. It was argued
that even with existing population size, consumption levels and inequalities,
many megacities were already exhausting their environmental support capacity,
with water consumption exceeding the replacement capacity of primary sources,
the destabilisation of ecosystems, and air pollution levels that were highly
injurious to human health and safety (Atkinson, 1993). Given these trends, it was
highly unrealistic to believe that further market-led urban growth could continue
up to the point where negative environmental externalities made it no longer
profitable for producers to locate in the city. The bigger the city, and the higher its
levels of consumption, the greater would be its ecological footprint. Lack of
access to peripheral greenery and the effect on agricultural production were two
other concerns. The issue of whether city size had a bearing on levels of energy use
and carbon emission rates was less clear.

These arguments are growing in strength but action on them in developing
countries has been rare, in part because of the sheer difficulty of devising effective
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policy instruments to control urban natural increase and the spatial mobility of
rural to urban migrants. However, the principal reason for lack of action is the
continued dominance of neo-liberal development strategies that argue that no
causal relationship has been established between urban sustainability problems
and city size: size itself is not a problem and if anything has net benefits. The key
policy for solving environmental degradation should be the enhancement of
urban efficiency and productivity. This requires that liberalised market forces
should be left to determine spatial dynamics. The wisdom of facilitating the
further growth of megacities in pursuit of urban productivity gains that do not
internalise environmental externalities has been challenged.

Urban structure
Urban restructuring has become a major strategy for realising the sustainability
benefits of compaction in developing countries. It has been accepted that most urban
environmental problems, including excessive energy use and high carbon emission
rates, can be attributed to deficiencies in the urban structure. These deficiencies can
be rectified by structural changes to the built environment, by the restructuring of
urban mobility systems, the closer co-ordination of land use and transport planning,
and the closer harmonisation of the built environment with the natural environment.

A number of spatial models and strategies have been developed to change the
urban structure to achieve the desired sustainability benefits. High-rise, high-
density redevelopment that owes much to the legacy of modernism has been
widely used in South East Asia. Here very high densities, short journeys to work,
easy access to services, widespread mass transit use, the development of self-
contained new towns and settlements and the adequate provision of public space
are seen as the most environmentally and socially sustainable options. But high
levels of air pollution and different cultural attitudes to spatial proximity may
limit its global applicability

A second widely adopted model is the creation of ‘concentrated
decentralisation’ within the urban structure. Here there is an attempt to shift from
a monocentric to a polycentric structure based on the densification and activity
intensification of selected sub-centres, connected by transport and development
corridors. There have also been attempts to focus compaction efforts at the ‘urban
village’ and neighbourhood levels and to break down their monofunctionality
through design and architectural improvements and the adoption of mixed land
use and intensification policies.

The third and perhaps the most widely adopted compaction model in the
current period is the Curitiba linear ‘transit-oriented development’ model
(Rabinovitch, 1992). Here the restructuring of the mobility system is used to reap
major transport energy savings based on modal shift, the discouragement of the
need to travel, and limited private car use. Urban growth is channelled along
selected structural axes based on mass transit routes and on modal interchange
nodes. This is achieved through a combination of densification, intensification
and mixed land use measures that are closely integrated with transport planning
and environmental policies.

The fourth urban restructuring model for compaction has been traditional
infill, densification and intensification, which has been used for the regeneration
of core areas, historic centres, and disused industrial and other land.
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In all of these efforts emphasis has been placed on the close integration of
transport and land use planning, the use of a wide a range of physical and socio-
economic planning instruments to discourage car use and a range of architectural
and design practices to encourage the greater harmonisation of the built
environment with the natural environment.

Many of these policies have had a considerable effect in achieving transport
energy savings, improved building and urban energy efficiency, better access to
nature and green space, and social and aesthetic improvements. But there have also
been concerns about a number of problems created or ignored by the models. These
include: the effects of high-rise buildings on air pollution and the urban heat island;
the effect of linear and corridor development on property values; the continued low-
density suburbanisation of the middle class (often in the form of gated communities);
the limited effect of these policies on rates of crime and violence in inner-city areas;
the increased privatisation and commodification of public space; and the inability
of public investment to keep up with urban development.

Settlement systems
It has also been increasingly accepted in developing countries that the most
appropriate scale for achieving the sustainability goals associated with compaction
is the regional and metropolitan region level. Interest has focused on regional
development frameworks, on large scale and beaded linear cities, ‘concentrated
decentralisation’ models, and cellular and networked systems of cities linked by
transport and development corridors based on efficient and eco-friendly public
transport systems. It is only at this scale that the goals of a balanced integration of
settlement systems with nature (Atkinson, 1992), easy access to green environments,
the conservation of rural and agricultural land, spatial equity in infrastructure and
service provision and the avoidance of the spatial displacement of environmental
externalities can be realised. However, the translation of these concepts into practice
has rarely been achieved, for three reasons.

First, there has been the general hostility of neo-liberal development strategies
to metropolitan and regional level planning. In the 1960s there were concerted
interventionist attempts to check ever-widening regional inequalities through the
creation of ‘regional growth centres and poles’ (Perroux, 1971; Friedmann, 1966)
and in the 1970s the theory of ‘polarisation reversal’ identified regional
convergence as being achievable by promoting the growth of secondary cities
(Richardson, 1980). With the rise of neo-liberalism in the 1980s, however, there
was a strong shift in the focus of spatial planning: now it was the ‘city in itself’
rather than regional or national urban systems that was identified as the locus of
productive activities. This shift led to the demise of regional planning and
explicit spatial decentralisation policies and the rise of urban policy narrowly
defined on the single-city model. In a climate of increased international
competition associated with export-oriented development, neo-liberal
policymakers argued that it was unwise to disturb the market determination of the
relationship between location and economic activity by government regulation.
Indeed, attempts to do so could slow the rate of national growth and exacerbate
regional inequalities. Planning should facilitate national economic growth and
gains in inter-personal equity, rather than being concerned with misguided
attempts to achieve convergence of regional incomes and service provision.
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Development priorities should be based on maximising competitive advantages
and investments should go to those cities with the greatest advantages for the
production of tradable goods and services. These cities were the large
conurbations and primate cities which were seen as essential for maximising
growth.

Second, there was an insistence that the relationship between cities and their
regions was essentially harmonious. Cities are seen as ‘engines of growth’ adding
value to rural products, providing services to regional markets and attracting
investments. A relaxed attitude towards urban primacy has developed,
rationalised by the need to seek competitive advantages and urban productivity
gains. That these productivity gains have been achieved through the
geographical displacement of environmental externalities to the surrounding
region is a bone of contention with sustainable urban development approaches.

Third, the failure to implement sustainable regional and settlement system-level
planning is also related to the contradictions of globalisation. It is clear that there
has been a tendency for national space economies to fragment as cities and regions
increasingly orient their economies and prioritise their investments according to
the dynamics of global markets and global trade blocs (e.g. Mercosur, ASEAN,
NAFTA). The new regionalism would seem to demand an emphasis on balanced
regional development. However, as the globalisation process is currently driven by
the need for cities and regions to compete in increasingly liberalised markets, attempts
to internalise the costs of regional environmental externalities, and create equitable
sustainable regional development, could diminish these competitive advantages
and lead capital to pursue its interest elsewhere.

Conclusion
As the problems associated with global environmental change and globalisation
deepen, so too does the need for urban policy and professional practice to respond
to them. This can best be achieved through the assertion of an environmental basis
for architectural, planning and design practice and the recognition of a global
rationale that has to be considered everywhere and at all spatial levels. In policy
terms, it involves accepting that the key issue is the relationship between social
and political organisations at various scales rather than the assertion of the
primacy of social organisation at one scale. The current global interest in the
ability of compact city approaches to realise sustainable urban development
reflects these preoccupations and the problems that create them.
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Compact Cities in Developing
Countries:
Assessment and Implications

Introduction
This chapter has four aims. The first is to collect data on densities and other
correlates for a large sample of cities in developing countries.1 The second is to
evaluate the costs and benefits of compact cities in developing countries,
especially with respect to transportation and environmental externalities. The
third aim is to discuss the concept of sustainable urbanisation with respect to
compactness in developing country contexts. Finally, the chapter explores the
implications, if any, of developing country urban compactness for cities in
developed countries, especially the United States.

Not only do cities of developing countries (in the sample) have much higher
densities than their counterparts in developed countries, they are not becoming
significantly less compact in spite of decelerating population growth and the
beginnings of decentralisation. Although metropolitan boundaries are expanding
in some cases, it is difficult for the increases in geographical area to keep pace with
population growth. The high densities have obvious consequences in terms of the
choice of transportation modes, living conditions, congestion and pollution.

This chapter does not attempt to measure the costs and benefits of urban
compactness in developing countries; the data are too sparse and the underlying
research has not been undertaken. Instead, the purpose is to comment on a few of
the elements that might be included as a preliminary step in a costs and benefits
assessment. Much of the research on this issue has focused on developed-country
cities, and has examined costs and benefits in terms of city size rather than densities.
As a consequence, the critical aspects of urban spatial structure have been ignored.

The question of whether there are any implications for developed-country cities
is very complex. For example, mixed land uses are a major goal of compact city
protagonists in the developed world, but their prevalence in the developing world
reflects lax land use controls much more than explicit policy. Similarly, the strong
association between densities and severe traffic congestion is less a verdict on the
consequences of compactness than a by-product of street design, the minimal land
use allocation for roads before the automobile age, and the resource constraints that
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inhibited investment in transportation infrastructure. This situation has been
aggravated by rapid motorisation in recent years in many developing countries.
Again, air and water pollution is not directly the result of higher densities but the
product of weak environmental regulations and poor enforcement. Yet many
developing country cities offer a richness of street life and vitality that the developed
countries would like to emulate. It is no easy task to separate the effects of densities
from those other factors such as income differentials, institutional capacity,
investment, human resources and urban design, that distinguish cities in the
developing world from those in the developed world.

Densities and compactness
Densities in developing country cities are much higher than in developed
countries, especially in the core city. Many explanations have been given:
 
• Higher rates of population and urban growth explain why density gradients

have, historically, shifted upwards over time rather than flattened and shifted
downward as in developed country cities. However, this shift has been
attenuated in recent years in many cities in developing countries as
urbanisation rates have decelerated and decentralisation has begun to occur.

• Lower incomes have meant much smaller dwelling sizes and tiny lots,
especially in squatter settlements. Also, household size is much larger. Data
assembled by Malpezzi (1999) show a striking positive relationship between
GNP per capita and housing consumption indicators (such as floor area per
capita). However, the correlation between high densities and overcrowding is
quite low (in core cities in our data set, the correlation coefficient was 0.18).2

Similarly, density and household size appear to be unrelated.
• In terms of the ‘modern’ sector in developing countries, housing preferences

have favoured high-rise apartments rather than single family housing.
• The prevalence of mixed-use structures and neighbourhoods has resulted in

residential densities becoming higher the closer they are to the city centre.
• Low densities in developed country cities, especially in the United States,

have been facilitated by automobiles. Automobiles have come to developing
country cities very late, although very fast.

• Lax planning regulations, and either the absence or the inadequacy of building
codes, have led to uncontrolled increases in densities, e.g. by subdividing
existing structures to accommodate multiple families (frequently, one family
per room). Although this occurs illegally in developed countries, its scale and
extent are much lower than in developing countries.

• There remains considerable scope for further increases in densities in low-
income settlements. For example, a study in Malaysia suggested that land use
densities could be substantially increased (by almost 75%) by permitted
reductions in setbacks and back alleys (Bertaud and Malpezzi, 1998a). In
some cases, planning controls have resulted in high densities; for example,
Seoul’s greenbelt (in place since 1971) has reduced the supply of land
available for urban use, raised land prices and increased densities (Kim, 1994;
Bae, 1998). South Korea was certainly a developing country when its land
use regulations were introduced, if no longer. On the other hand, some
planning regulations have worked in the opposite direction (i.e. promoting
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lower densities). For example, Ahmedabad in India has one-third of the
densities of Bombay, in part a result of a very low ‘floor area ratio’ (FAR), that
varies little over the urban area (Bertaud and Cuenco, 1996).

 
All this means, of course, that the compact cities of developing countries have not
been planned, and they are not the result of some prescient ground design. Rather,
their compactness has emerged spontaneously, if not chaotically.

Data on urban densities
The database is limited, but we compare central city densities; metropolitan area
densities; the ratio of the central city area to the metropolitan area and the ratio of
central city to suburban densities for a sample of cities in developing countries
(Table 1). These statistics are also examined, for comparative purposes, with a
sample of developed country cities (Table 2). The conclusions are not neat,
largely because there are significant country-to-country variations in how both
cities and metropolitan areas are defined, and some variation in the dates for
which the data are available. However, the following findings are clear.

Central city densities tend to be much higher in developing countries. In this
sense, their cities are more compact; the ratio of central city to suburban densities
tends to be much higher in cities in developing countries, reflecting both
compactness and the slower rate of suburbanisation/decentralisation. However,
suburbanisation and densification are proceeding fast in some cities, e.g.
Bangkok, in developing countries. In our sample, the mean ratio of central city
density to suburban density was 38.5 for developing country cities compared to
11.9 for developed country cities.

In general, the areas of core cities in developing countries are not smaller. On
the contrary, core cities in developing countries are larger in area overall (882km2)
than cities in developed countries (449km2). Chinese cities are larger (in part, a
definitional issue), as are Curitiba, Lima, Istanbul, Karachi and Bangkok. These
are all larger than Los Angeles and Rome, the two largestarea developed country
cities. Overall, the mean ratio of the central core area to the total metropolitan area
was 0.23 for developing country cities, compared to 0.15 for developed country
cities (however, the standard deviation was higher: 0.25 compared to 0.15). Yet
there are no clear-cut differences in metropolitan area sizes between developing
and developed countries. The rate of increase in suburban densities is much faster
than that of central city densities because of land constraints in the central city
and limited infill opportunities. This applies to both developing and developed
countries.

A standardised means of comparison would be to compare density gradients.
Up-to-date density gradient calculations are a major research task for developing
country cities, and in any case the raw information is not even available (Mills and
Tan, 1980, represents an early attempt). Also, the value of monocentric density
gradient measures, while perhaps more relevant than in developed countries, will
become increasingly dubious as there are also polycentric tendencies in the cities
of developing countries. Bertaud and Malpezzi (1998b) present some standard
density gradient results, based on data gathered in the field in each city. Although
monocentricity is becoming a rarer phenomenon, even in developing country
cities, the simple 2-parameter monocentric density gradient still yields
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statistically significant results in almost all cases. Apart from two Chinese cities
(Guangzhou and Shanghai, but not Beijing and Tianjin), all the density gradients
for developing country cities had a slope of less than -0.2, with several less than -
0.05 (e.g. Bombay, Curitiba, Rio de Janeiro and Tianjin). This suggests that even
developing country cities tend to have substantial decentralisation.

Bertaud and Malpezzi (1998b) also constructed compactness indices for
world cities (including 14 cities in developing countries). The ingenious
measure they used is the average distance per person (by census tract or
equivalent small area) to the central business district (CBD) as a ratio of the
average distance to the centre of a circle. This measure, called a ‘dispersion
ratio’, assumes that the city is represented by a cylinder with a height
corresponding to uniform density. The higher the ratio, the more dispersed the
city. Apart from problems associated with the CBD possibly being off-centre,
the main difficulty is that it is a relative measure, not an absolute measure.
Thus, a low-density metropolitan area, Bangkok (with 58 persons per hectare)
has a dispersion ratio of 0.99, while the highest density city in the sample

Table 2. Central city and
metropolitan area population
densities, developed
countries.
Source: Multiple data sources.2

Opposite page: Table 1.
Central city and metropolitan
area population densities,
developing countries.
Source: Multiple data sources.2
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(Bombay) with 389 persons per hectare has the highest dispersion ratio of 3.08.
This yields the paradox of a high-density sprawling city. The truth of the
matter is that the dispersion ratio is a better measure of the irregular shape of
the city than of sprawl per se. Thus Bombay’s high dispersion ratio reflects its
linear rather than circular shape. Hence, it is not surprising that plausible
regressions attempting to explain the degree of compactness did not generate
statistically significant results. Subject to these qualifications, 10 out of 14
developing country cities and 15 out of 21 developed country cities had
dispersion ratios greater than 1.0. Yet 23 of the total sample of 35 cities had
dispersion ratios within the range 0.90–1.10. Thus, although two-thirds of
cities had dispersion ratios greater than unity, one-half of these were within the
±10 per cent range.

Although densities in the developing country cities tended to be higher,
several cities outside the developed world have densities comparable to those
found in cities in developed countries, e.g. Bangkok (58 persons per hectare),
Curitiba (54), Capetown (32) and Johannesburg (53), if these are counted as
cities in developing countries (as they should be, applying World Bank per
capita GDP criteria). In Bangkok in particular, there was significant
decentralisation in the 1980s, with most housing being built in the 11–20km
ring (Dowall, 1992).

Density gradients flatten, as expected, with rising incomes, population size
and increasing automobile ownership rates. Cities with dispersed populations can
be efficient if jobs are also dispersed. The key question for developing country
cities is whether jobs can be decentralised fast enough.

Transportation
A major difference between developing and developed country cities
(especially if the United States is used as the exemplar of the latter rather than
Europe or Japan) is in their transport systems. Given the hypothesised
relationship between densities and automobile dependence popularised most
vehemently by Newman and Kenworthy (1989a and 1989b), the more
diversified modal split found in developing country cities might reasonably be
explained by their higher densities. However, worldwide, there is a very strong
historical relationship between the growth of per capita income and the growth
of vehicle ownership (Dargay and Gately, 1997; Ingram and Liu, 1999; Gomez-
Ibanez, 1991; Gakenheimer, 1995). Motor vehicle ownership rates appear to be
more closely associated with GDP per capita than with densities, although
interpretation is complicated by the inverse correlation of income per capita
and density. Motor vehicle ownership and population density appear to be
positively related for high-density cities up to about 100 vehicles per 1,000
population, but the relationship is strongly negative in low-density cities
(Ingram and Liu, 1999). This has strong implications for future patterns of
urban growth (e.g. in Asia), given the link between motorisation and
suburbanisation.

Income differentials within developing country cities account for the
relatively low automobile share. The rich in developing countries have
automobile ownership rates not much lower than those in developed countries. In
our data set, transit use is higher in cities in countries with a lower per capita GDP,
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and appears less related to density (Table 3). Many developing country cities are
very dependent on public transport, but some of the poorest (for example, some
Chinese cities and Dhaka, Bangladesh, not in our database) rely heavily on non-
motorised modes. Of course, high route densities do contribute to high public
transit occupancy rates (often excessively high), but even these are not enough to
make public transit agencies fiscally solvent. Because transport costs can rise to
10 per cent of household expenditures in low-income cities in developing
countries, many of the poor have to walk. Hence, poverty explains more of the use
of non-auto modes than does density, Nevertheless, in our data there was no strong
relationship between GDP per capita and the share of non-motorised travel
(including walking), although the number of sample cities was small.

Table 3. Modal split, transit
and non- auto shares,
developing country cities (%).
Source: Multiple data sources2.
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Developing country cities in general have much higher congestion levels than
their developed country counterparts. This is, in part, a consequence of
densities, particularly in low-income countries where animals, market stalls on
the street and pedestrian overflows onto the road impede traffic. But it is also
the result of inadequate allocation of land to road space (Ingram and Liu,
1999), reflecting the fact that planning and design guidelines (to the extent
that they exist in developing countries) predated the introduction of the
automobile there. The situation has been exacerbated by the absence of traffic
management, and the absence, or very weak enforcement, of parking
regulations.

Environmental externalities
The great urban economist and demographer, William Alonso (whose untimely
death occurred in 1999), pointed out many years ago the fallacy of correlating
densities with environmental quality variables (Alonso, 1973). Of course,
traffic congestion tends to be worse in dense neighbourhoods, and because
damage to human health is the main component of many environmental costs
(e.g. of air pollution) total exposure (i.e. average exposure x the number of
people exposed) will be higher in high-density locations. But the quality of
the environment reflects many considerations that have nothing to do with
density. These include industrial structure, climate, topography, water sources,
institutions, regulations, the types of policy instruments and enforcement rates.
The correlation between SO2 levels and densities is -0.18 (based on the data in
the master data set), hardly encouraging for those with faith in densification
strategies as a pollution control device. There may be a direct relationship
between the quality of water, sanitation facilities and solid waste management,
and the density of squatter settlements, but again other influences, such as the
presence or absence of slum upgrading programmes, may be much more
important than settlement density.

Hardoy and Satterthwaite (1992) have a different view. They argue that high
densities are an advantage: high population densities reduce the unit costs of
infrastructure and services with obvious environmental benefits in terms of
piped water, sanitation, garbage collection, drainage, etc.; high production
densities generate economies in waste-handling and facilitate regulation
enforcement. Even in squatter settlements, they argue that density is less
important than overcrowding (where cramped conditions can contribute to
transmission of infection and accident risks). However, they recognise that any
benefits from high population densities can be frittered away by the lack of
institutional capacities, e.g. to deliver services.

Sustainability and urbanisation
The sprea|d of the concept of sustainability, and its application in an urban
context, has been widely but not consistently discussed. Its urban aspects have
focused heavily on non-automobile dependence and on ecological footprint
discussions (e.g. the resource use associated with urban consumption levels),
with the presumption that developing country cities are more sustainable. If
this is the case, then the most convincing explanation would be the effects of
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lower incomes rather than compactness. However, an alternative interpretation
might argue that developing country cities are unsustainable because of
population growth impacts (and there has clearly been a historical correlation
between city population growth rates and increasing densities in developing
countries). This is the urban dimension of global doomsday population
scenarios. But Drakakis-Smith (1996b) has used the population growth
evidence to suggest the opposite case: the fact that developing country cities
have exhibited such a strong absorptive capacity, in terms of population,
demonstrates that they are indeed sustainable both now and in the long run.
The difference between the two views is probably that Drakakis-Smith equates
‘coping’ with ‘sustainable’, while the more standard sustainability position
identifies the urban dimension as merely a reflection of global sustainability
concerns. Curiously, however, in his three review papers on sustainable urban
development, Drakakis-Smith (1995, 1996a, 1997) says almost nothing about
the role of intra-metropolitan space in urban sustainability, referring to the
‘where’ question (as distinct from the what, how, and for whom questions) only
in inter-urban terms.

A key question, of course, is whether compact cities in developing countries
are more sustainable. This question is almost impossible to answer. More
sustainable than less compact developing country cities? More sustainable than
developed country cities? What are our criteria of sustainability? How do we
measure compactness? How do we separate out the effects of density from the
effects of low income, an interdependence that confounded our discussion of
transportation?

In the absence of the detailed research needed on this issue, a few
comments are in order. More compactness at the metropolitan area level
would imply economies in land consumption. However, as pointed out
above, the higher core city densities in developing countries are not
associated with geographically smaller metropolitan area sizes. In fact,
encroachment of urban development on prime agricultural land (e.g. the Nile
Delta) has been much more serious in developing countries than either the
United States (where the supply of agricultural land remains elastic), or
Western Europe (where greenbelts and similar land use controls constrain
encroachment).

Denser living environments are associated with higher air-pollution-related
human health damage, more traffic congestion and noise, more exposure to
toxic releases, closer proximity to hazardous waste sites, higher risks of disease
from contaminated water and overloaded sanitation systems. These negative
externalities are aggravated by inadequate infrastructure and the lax
enforcement of environmental laws and controls. However, the higher densities
are, in part, culturally induced, and reflect traditional patterns of social
organisation that are more favourable to community life and interpersonal co-
operation. In other words, living in crowded developing country cities is more
social and convivial, and perhaps even more fun—despite low living standards
and the rigours of daily life—than living in the pleasurable suburbs of the
United States. If this is the case, it is equally true that this lifestyle is not
transferable, because, although high densities allow it to happen, its roots are
in culture and modes of social behaviour.
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A common argument is that developing country cities are much more
sustainable than developed country cities because material consumption per
capita levels are much lower (on average, perhaps 95 per cent lower); hence, to
deploy the fashionable term, the ‘ecological footprint’ of developing country
cities is much smaller. As Satterthwaite (1997, p.1677) points out: ‘Low-income
urban citizens are models of “sustainable consumption” in that they use very few
non-renewable resources and generate very little waste. They are also among the
most assiduous collectors and users of recycled or reclaimed materials.’ The
problem is that this behaviour probably has little to do with ‘compactness’ which
may contribute little to lower levels of consumption, with the possible exception
of transportation services (which explains the dominance of sustainable
transportation in sustainable cities discussions). Instead, as suggested above,
moderate consumption reflects low incomes; the urban rich in developing
countries consume as much as, if not more than, those in developed countries as
they ape their lifestyles.

Lessons and inferences
Given the strong promotion by many in the planning profession of compact city
strategies in developed countries, and given the evidence that shows that
developing country cities are more compact, an obvious question is whether
developed countries have anything to learn from city compactness in developing
countries. The short answer is probably not very much. For example, the
transportation systems of developing countries (e.g. high public transit use)
cannot be replicated in developed countries because income determines
automobile ownership and (for the most part) automobile ownership determines
low public transit use. In any event, cities in developing countries tend to have
higher levels of traffic congestion (reflecting inadequate highway capacity,
accelerating automobile ownership growth rates, mixed road uses and poor, and
often non-existent, traffic management). Of course, a perverse prescription would
be to argue in favour of creating developing country levels of congestion in
developed countries (and there are a few examples in the United States of
converting four-lane highways into two lanes) in an effort to make public transit
trip times competitive with automobile travel, but the welfare effects of such steps
would be devastating.

The compactness of cities in developing countries is the product less of strict
land use planning than its absence, so the planning lessons are negligible.
Compactness in developing country cities (especially in peripheral squatter
settlements or central city slums) is frequently associated with high levels of
environmental degradation (e.g. pressures on inadequate water supply, sanitation
and solid waste management systems). Even if there is a case for densification in
developed countries, it is based on relatively marginal additions to density via
smaller lots for single family homes or more emphasis on condominium and
townhouse development, rather than on attempts to replicate developing country
central city densities.
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Notes
1. The sample is those cities included in Tables 1–3, and conclusions drawn about

developing countries are related to that sample. The sample was limited by data-
availability, and is weighted towards cities in South America and Asia. Accordingly
there is less information on cities in Africa where different trends in densities may be
apparent. The sample included only cities with a population size over 1 million
people.

2. For a copy of the master data set and range of sources used, please send e-mail to
hrichard@usc.edu.
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Compact City Policies for
Megacities:
Core Areas and Metropolitan
Regions

Introduction
Large cities in developing countries are following a spatial development
trajectory similar to that in the developed countries. ‘The largest cities are, with a
few exceptions, not growing especially quickly (small ones are, and so become
large ones), but their inhabitants are spreading out over much larger metropolitan
regions (so as population size increases, densities decline). The region absorbs
smaller cities and towns’ (Harris, 1992, pp.ix–x). This pattern of development,
with the growing importance of large urban regions, is similar to that found in
most developed countries. However, its occurrence 50 to 100 years later means
that there are important differences, in particular in relation to income structure
and to the pace and scale of change. These compound the problems of the urban
sprawl of developing world cities.

This chapter arose out of (and provides the context for) a research programme
into urban design and management approaches for sustainable development in
the core areas of megacities in developing countries.1 The chapter first addresses
the urbanisation process and policy responses at the broader metropolitan
regional scale. Parallels are drawn with megacities in developed countries and the
idea of travel time, as a structuring constraint, is introduced. The final section
deals with inner city and core area spatial development issues. The argument is
that, by addressing at source deconcentration (the relocation of the population
from central areas to the periphery), one major factor contributing to the urban
decentralisation and sprawl around the megacities of the developing world can be
contained. The need to develop new approaches arises as a response to the
development pressures on low-income communities who live and work in the core
areas. Their dispersal to peripheral areas adds to growing problems of urban sprawl
and lack of sustainability.

New approaches to core area development, clearly, can form only part of a
package of compact city policies. Population pressures caused by continuing
inmigration to the major metropolitan regions and by internally generated growth
still have to be accommodated. Some relocation of inner-city economic activities
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and people, in response to land market forces and life stage demands, and to
relieve local overcrowding, is inevitable. Thus, there should also be spatial
development policies at the metropolitan regional scale that effectively contain
urban sprawl. Current approaches to metropolitan planning, which follow rather
mechanically the models that have previously emerged in developed countries,
are, it is argued, more likely to encourage urban sprawl than moderate it.

The scale and nature of change in megacities of the developing world
Most developing countries are undergoing a major demographic transition, with
economic, social and technological ‘modernisation’ leading to falling death rates
and rapid population growth (Vaughan Williams, 1990). The experience in the
developed countries has been that, eventually, birth rates also fall and rapid
population growth tails off. Currently, however, many developing countries are
still undergoing rapid population growth that, together with economic change
(including, more recently, globalisation), fuels the urbanisation process (Bairoch,
1988). As with China and India, this demographic transformation often occurs on
top of an already large population base. Primary cities, which may already have
been in existence for a long time and, drawing on the population of a large rural
hinterland, be quite substantial in size, rapidly become megacities.

Broadly, the largest cities in the developing countries follow a pattern of
spatial development similar to that in the developed countries. However, they
often contain much larger concentrations of people, and particularly of poor
people including large numbers living at high densities, than cities at an
equivalent stage in developed countries. In large cities in developed countries
sprawl is to a large degree fuelled by middle-income homeowners. In contrast, a
large part of the development on the periphery of large cities in developing
countries consists of relatively isolated and poorly serviced low-income
settlements. These remote neighbourhoods increasingly attract poor migrants
who are unable to find affordable shelter in more central areas.

Comparing the scale of urban development at an equivalent stage of evolution
is illuminating. The Greater London urban agglomeration, at the peak of its
concentration in the late 1930s, contained nearly 9 million people. Greater
London sixty years later contains little more than 7 million people with a wider
metropolitan area of around 12 million inhabitants. The rapidly growing Delhi
urban agglomeration today contains around 11.5 million people, with a
metropolitan area of about 16 million. Jakarta and Cairo are similar in scale.
Mexico City, Mumbai and São Paulo are larger still—agglomerations of 17 or 18
million people. Not all these cities are at an equivalent level of development but
all contain large numbers of poor people.

Whether through choice or necessity, many of these people will relocate from
inner city areas to the urban periphery or to other towns and cities in the urban
region. Increasing development pressures will mean that many will not be able to
continue to afford to live in the more central locations. Others living in illegal
settlements or slums scheduled for renewal will be forced to move or be relocated
by the authorities. Newly formed and growing families will move out because
space is cheaper away from the centre. Households with rising incomes and whose
members can afford to commute will seek more space and better living conditions
in the suburbs or nearby towns and away from inner-city slums.
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All cities experience a population turnover as new migrants replace those
leaving the inner areas. With general economic improvement, rising land values
and spatial development policies aimed at deconcentration, the experience has
been that more people move away from the core areas than move in. In 1931, 71%
of the UK urban population lived in the metropolitan cores. By 1966 this
proportion had fallen to 60% (Cherry, 1988) and has fallen further since. At the
turn of the century, the London Borough of Tower Hamlets contained nearly
600,000 people, most very poor and living in overcrowded slum conditions (Hall,
1984). Today it has a population of little more than 150,000, many still relatively
poor but enjoying far higher space standards. Developing world cities are
threatened by a similar scale of population shift on top of already quite massive
peripheral development.

Space-time limits to the growth of large cities
While the megacities of developed countries are characterised by relatively
affluent and stable populations, those in developing countries are poorer, larger
and expanding more rapidly. In the 1970s and 1980s alarming population
projections of 20 to 30 millions for these impoverished megacities became
commonplace (Table 1). Yet the most extreme of these projections have so far
failed to materialise. The growth of the largest cities and urban agglomerations in
many instances has slowed, as the major urban population expansion has become
focused away from the central agglomeration and its suburban periphery to
secondary towns and cities within, or closely adjacent to, the major city regions.2

As McGee (1998) notes, looking at the slowing population growth of the cities or
even the larger agglomerations gives a false impression of what is happening in
the wider metropolitan region, where continuing high growth threatens sprawl on
a massive scale. Local decentralisation reflected in the population statistics is
masking the continuing larger scale centralisation of people and capital in what
McGee calls extended metropolitan regions of the major cities (EMRs) (ibid.) An
outward wave of growth, of the kind identified in the London Region by Hall
(1984; 1989), seems also to be happening in the megacities of developing
countries.

Table 1. Changing estimates
of the populations (in
millions) of the major urban
agglomerations.
Sources: UN Department of Economics

and Social Affairs (1997) Global Review

of Human Settlements: Statistical Annex,

pp. 77–78, New York: United Nations; UN

Department of Economic and Social

Affairs Population Division (1998), World

Urbanization Prospects: the 1996

Revision, New York: United Nations, p.142
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What are the factors structuring the development of metropolitan regions around
large cities? Some of the development factors that give rise to competition from
smaller cities and towns have been mentioned. Higher costs associated with
congestion, higher rents and wage costs drive basic and manufacturing industry
away from the most congested areas and high land value areas. As in developed
countries, cities in the wealthier developing countries such as Hong Kong and
Singapore, which had grown up with a strong manufacturing base, have
increasingly turned into more specialised financial and commercial centres as
industry has decentralised to their regional hinterlands. Increased flows of goods,
people, information and capital associated with globalisation have reinforced the
pace of such physical change.

The demographic factors already mentioned play an important role. If it is
increasingly difficult and expensive to find somewhere to live in a large city, and
there is the promise of decent employment and cheap housing in smaller
neighbouring towns and cities, then there will be outward migration, particularly
of young, newly forming households. This process is occurring in the largest
metropolitan centres of Latin America such as Buenos Aires, Mexico City and São
Paulo. Here, outward migration to secondary centres has begun to exceed inward
migration from other parts of the country (UN Centre for Human Settlements, 1996).

Why do businesses and households not simply move further out on the
periphery rather than to other towns and cities? To a large extent, the latter also
happens, but there are limits to this process. There are advantages to remaining in
the metropolitan area of a large, primary city. Even on the periphery, where
development is sparse, it is relatively easy for businesses to gain access to the
transport networks that link the city to its hinterland, to draw on the huge
employment base of the city, or to take advantage of the great variety of services
on offer. But the further out you go, the less this is the case, and the more expensive
it becomes to provide the necessary infrastructure links.

Moreover, no matter how good the transport connections, travel time places
absolute constraints on how far people will travel on a regular basis. Travel time
budgets are an aspect of a rather neglected area of urban science. What many
studies have shown is that there is a geographical and historical constancy about
the proportion of their day that people will devote to regular travel, sometimes
referred to as the Anthropological Time Constant (e.g. Zahavi, 1981). There are, of
course, major variations around the mean, between cities and between different
income groups. Congested megacities with large poor populations living on the
periphery and having to travel far to their workplace clearly have longer average
commuting times. However, all people ultimately have time constraints beyond
which working life is not viable.

A simplified model of distance related to travel time (Fig. 1) could be used to
help explain the spatial structure of the large metropolis. Using a travel time of 45
minutes, a radius from the CBD can be drawn, which varies according to mode and
efficiency of transport, but which for the purposes of this paper is defined as 40km.
Within the radius is located the agglomeration; but over time, important
economic functions tend to migrate to the edge of the agglomeration, utilising
new infrastructure, notably orbital and radial motorways, airports, shopping malls
and other ‘Edge City’ phenomena (Garreau, 1992).

While peripheral sub-centres do not have the variety and scale of services offered
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by a large metropolitan centre, they may be sufficiently developed to compete
effectively with secondary cities that would otherwise act as a magnet for businesses
and households migrating from the main urban centre. In the model illustrated here,
a ring of peripheral sub-centres can also draw on their own hinterlands (which include
part of the agglomeration itself). A larger radius, some 80km out from the CBD, can
be traced out; this incorporates the whole metropolitan region.

This model has been adapted slightly to take account of the fact that the outer
commuter belt is extended by faster rail links and greater ease of movement in the
outer areas. It remains, however, an abstraction that ignores the functional complexity
of the relationship between many urban areas and their hinterlands. Many urban
regions are polynuclear, with more than a single primary urban centre and large
secondary centres in a close functional relationship with each other. Both within and
beyond the outer suburban ring of most large metropolitan areas are small satellite
towns and cities which send a significant number of commuters to the CBD or which
serve as growth centres for the ‘overspill’ of jobs and residents from the central city.

Decentralisation and sprawl in megacities in developing and developed
countries
It is to the expansion of these satellites, or the creation of new towns or cities
within the same range, that regional planners in the megacities of developing
countries are looking increasingly to relieve the pressures of the swollen centres
(see Fig. 2). The question arises whether the most likely result of new ‘growth
poles’ within the metropolitan regions of megacities, planned to relieve the
population pressures on the central city, will be sprawl on a gigantic scale,
resulting from the longer-term mobility patterns between and around the new and
existing centres.

Fig. 3 compares the built areas of the largest megacities in developing and
developed countries, and their surrounding urban regions, using satellite night

Fig. 1. Travel time and
metropolitan structure.
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imaging.3 It gives an indication, at a coarse level of resolution, of the extent of
urban agglomeration and peripheral development and the development of
satellite settlements within the larger region. The ‘night lights’ approach can
provide only a crude index of the extent of urban sprawl. This is because it can
underestimate built areas due to the low light emissions of informal developments
and overestimate them when they include night-lit highways, without adjacent
built development.4

Despite this, several key observations can be made. First, in the developed
parts of the world in most instances megacities form part of much larger
polynuclear urban areas formed by the coalescence of adjacent metropolitan
areas.5 Second, the megacities of developing countries have populations
equivalent to or larger than some of those in developed countries but in much
more highly concentrated urban areas at much higher densities. The outer areas of
their metropolitan regions are likely to go on growing at a faster rate, as a result of
the ‘overspill’ of internally generated population growth, planned
decentralisation and in-migration. The result could be that, while ‘cities’ of 30 or
40 million are not likely to emerge as concentrated agglomerations, sprawling
urban regions at this scale could become commonplace. The environmental
impacts will become increasingly more profound with economic development
and reliance on private motor transport.

A central question for spatial planners in developing countries is thus whether
to reinforce urban decentralising processes through planned satellite
development or whether there are better policies for achieving a more sustainable
urban form. Can anything useful be learned from the experience of megacities in
developed countries in dealing with these issues?

Policy lessons from megacities in developed countries
Megacities in developing countries represent the most extreme examples of urban
sprawl that planners there have to deal with. They are not the only possible
vehicle for compact city development policies, or necessarily the most
appropriate.6 It might even be argued that these cities have already developed
beyond the stage where anything useful can be achieved by a compact city

Fig. 2. Planned satellite
development in Delhi and
Cairo.
Sources: UNCHS, 1993 and 1996;
Llewelyn-Davies, 1996; Delhi NCR
Region Plan 2001, 1988.
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Fig. 3. A comparison of
urban regions in developed
and developing countries.
Population figures aggregated mainly
from estmates for metropolitan areas and
agglomerations for 1999/2000 by UNCHS
1996 and Rand McNally 1999, with
additional data from other published
sources.
Populations for individual urban centres
are for metropolitan areas using standard
definitions (Rand McNally, 1999)
wherever possible.
Circles around major urban centres are
shown at 40km and 80km radii.
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approach (e.g. Table 2). However, by comparing their development with similarly
sized urban centres in developed countries, it is possible to draw conclusions,
both about their future development and about other cities that will soon assume
megacity status.

The populations of cities like Jakarta, Cairo, Delhi and Shanghai are larger and
more densely settled than those in developed countries. The peripheral suburban
and satellite development around these cities sometimes stretches as far as in the
cities of developed countries but, for the moment, they contain fewer people.
Overall, globally, the populations of the larger metropolitan areas and regions are
similar. Tokyo, with a metropolitan area of just over 30 million people, is
significantly larger than the rest and this probably represents an upper limit in
terms of size. Physical suburban sprawl is the greatest, predictably, in the largest
US megacities illustrated in Fig. 3, New York and Los Angeles, which are the most
wasteful in terms of energy use. However, Tokyo, with its denser form, represents
the model that developing country megacities are more likely to follow and it is
worth considering its planning and development trajectory in more detail.

Tokyo is the richest city in the world and has by far the largest population.
Given its size, it works remarkably well. The impact of its vast urban sprawl is
minimised by its strong reliance on public transport. Increases in capacity reduced
rail congestion levels by 10% between the mid-1980s and mid-1990s, but use is
still at twice the level of designed capacity (Llewelyn-Davies et al., 1996). Tokyo
thus has substantial planning problems, even if it has managed to persuade the rest
of the world that these problems do not exist (ibid.). Decentralisation of the
population from its still relatively dense inner city is likely to exacerbate these
problems and threaten its hitherto commendable record in transport energy use
(Newman and Kenworthy, 1989). In this respect, its attempts at controlled spatial
development have not been notably successful. Early master plans followed the
classic new towns policy approach and called for the construction of a ring of
satellite cities at what appeared sufficient distance to prevent the development of
intervening sprawl. This did not happen and the satellite towns are now linked to
the central urban agglomeration by a vast suburban ring (see Fig. 4).

Fig. 4. The decentralisation
of Tokyo.
(after Hall, 1984, p.181)

Opposite page: Table 2.
Populations and densities for
some megacities and their
associated areas.
Sources: UNCHS, 1993 and 1996;

Llewelyn-Davies, 1996; NCRPB, 1988.
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The planning ideas underpinning the early Tokyo decentralisation policy were
the green belt and the new and ‘overspill’ towns policies embodied in
Abercrombie’s plan for post-war London (Hall, 1984). As far as London is
concerned, such policies continue to be regarded as successful in their
implementation. Without a green belt, the contiguous built area of Greater
London would certainly have been much larger than it is today. However, as Fig.
5 demonstrates, the ‘success’ in controlling outer urban development has been
limited. Built development has occurred right across the outer metropolitan area,
in a fragmented form, interspersed with green areas. The heavy movement of
people in and between these ‘towns’ and ‘villages’ and the central conurbation
creates both the impression and the reality of a continuous semi-urban area; the
existence of intervening fields and woodlands does little to relieve this.

The urban sprawl in the Paris metropolitan region is comparable to that of
London. However, it could certainly be argued that the planned urban extensions
along public transport-based axes that formed the basis of the plan for the Paris
Region have been more successful in limiting urban sprawl across the whole
metropolitan region (see Fig. 5). Linear development of this kind has been tried
and tested in a number of cities well known for the effectiveness of their land use
planning and public transport systems, such as Stockholm, Singapore and
Curitiba in Brazil.

Development changes in the inner zones of megacities
The problems of urban decentralisation and sprawl cannot be resolved without the
rapid implementation of targeted compact city-oriented policies, combining
carefully thought-through strategic spatial development frameworks at the urban
regional scale with flexible, ‘fine-grain’ planning tools at the local scale. This
implies a radical re-think of many present spatial planning policies targeted
towards planned relocation of economic activities and deconcentration of the
population from inner-city areas.

Such policies need to take account of the urban structure that has evolved in
megacities in developing countries. The development zones that have accreted
around the historical core are broadly similar in megacities around the world, but
with some important differences relating to the colonial legacy and ‘structural’
socio-economic differences. Broadly, these zones are as follows:

Fig. 5. Urban sprawl in
London and Paris.
(after Llewlyn-Davies et al, 1996 and
urban area map as defined in 1981
census)



47

Compact City Policies for Megacities

• The historic core and central business district;
• The inner-city districts;
• The outer suburban ring;
• The outer metropolitan or peri-urban area, and
• The outer planning zone which contains some satellite cities and other cities

with good transport and close economic links to the central city.
 
The focus, here, is primarily on the first two zones, and the impact of conventional
spatial planning approaches both on them and on the city region as a whole.

The historic core and central business district is usually the financial,
commercial and cultural core of a city. In some cities, the colonial power built a
new administrative centre alongside the old ‘native quarters’. The ‘new city’ then
developed as the political and business centre, with the old city remaining a
mixed use area. The old city combined very high densities with traditional craft
and small-scale manufacturing activities and low-cost wholesaling, retailing and
commercial services (e.g. Delhi/New Delhi).

The inner-city districts form the ring around the historic core and are also
characterised by service and manufacturing activities, but have the highest
concentration of high-density residential development. The residents tend to be
either relatively poor or relatively affluent. The inner city developed in the nineteenth
and early part of the twentieth century in developed countries. In the megacities of
developing countries, this type of development continued up to the 1960s, and in
some places is still continuing as empty spaces are developed, and lower density
or illegally developed areas have been redeveloped or consolidated.

Because cities developed as industrial or commercial centres, a large
proportion of manufacturing and transport-related activity (railways, docks,
warehousing) was concentrated in these areas. A significant proportion of this
activity in cities in developed countries has since been dispersed to the periphery
or secondary cities. This has led to inner-city decline and depopulation, and
opportunities or pressures for regeneration and revitalisation. Many cities in
developing countries are increasingly facing similar problems, with heavy
concentrations of traditional manufacturing and transport-related activities in the
inner cities now being decentralised through planned relocation or in response to
economic changes. Some of these activities will be replaced by new
developments in the outer suburban ring of the central city. The rest will disperse
to nearby towns and cities that can benefit from their proximity to the
infrastructure grown up around the central megacity.

Pressure of rising rents and costs, the attraction of new employment centres,
and planned inner-city slum and squatter resettlement projects on the periphery
are also leading directly to an net outflow of people from the inner city areas.7 This
process follows the logic of the land market but challenges the logic of
sustainable development based on the need to reduce distances between place of
residence and place of employment.

Socio-economic impacts of depopulation
The immediate issue is not inner-city decline, but the planned depopulation of the
historic core and the expansion and sprawl of the outer city which is absorbing
migrants from rural areas, other cities, the inner city and historic core alike.
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The historic core houses large numbers of people (e.g. 2 million in Old Cairo),
usually at very high residential densities (e.g. up to 100,000 people per km2 in the
Sharabiah district of Cairo) (UN Centre for Human Settlements, 1993).
Overcrowding results from extended households forming within single living
quarters and the subdivision of dwellings to accommodate newly forming
households. The traditional networks of family and community tend to be strong,
as is the link with the traditional economic activities of the area.

In Shanghai, for example, the tradition of newly married women moving in
with their in-laws has led to cramped living conditions and high residential
densities.8 Shanghai has followed Beijing in its policy of wholesale
redevelopment of the old urban quarters and the relocation of the residential
population in new mid-rise apartment blocks on site and in the periphery. This
results not only in an unrecoverable loss of built cultural heritage, but also in the
break-up of communities, loss of ‘social capital’, loss of important traditional and
‘informal’ low-income services and manufacturing activities, and the destruction
of livelihood patterns which are highly sustainable.

Because of their high population densities and mixed uses, the historic cores
(and many inner-city districts) are normally characterised by a high level of street
activity and vitality. Their historic street patterns may make vehicular access
difficult and in some cases impossible. The high concentration of poverty in these
areas, and the decline of traditional economic activities result in the deterioration
of the physical fabric, threatening the cultural heritage.

Traditional solutions to these problems, like the planned relocation of important
primary economic activities such as in the wholesale markets of Old Delhi, or the
comprehensive redevelopment of traditional residential quarters in Beijing and
Shanghai, are often inappropriate if sustainability is to be regarded as a priority. Other
revitalisation approaches, such as the extension of cultural tourism, or upgrading
the best areas for new commercial and service activities, also have their dangers. The
most important of these is gentrification, which may well preserve and revitalise the
existing physical fabric but which can undermine and destroy the existing social
fabric. Any upgrading and revitalisation efforts will almost certainly lead to
increased land and property values and bring some degree of gentrification. On its
own, this is not a bad thing and will be a necessary element of any revitalisation or
conservation plan. The concern, however, should be to avoid a wholesale uprooting
and dispersal of the existing low-income communities, whether through planned
relocation or through the unintended action of economic forces. Poor people should
be able to continue to live in the central areas in healthy environments, with security
of tenure where they perform vital economic functions in the service industries.

Maintaining the delicate balance between entrenched poverty and economic
stagnation on the one hand, and total gentrification on the other, is the immediate
challenge of core area planning. This requires thoughtful interventions and fine-
tuning at the local scale, with the nurturing of partnerships between local
authorities and other public development agencies, private investors and local
businesses and communities.

Planning tools for sustainable core-area development
Blanket policies of comprehensive redevelopment, wholesale decentralisation
and ‘overspill’ relocation of low-income residents and ‘low-value’ activities to
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monofunctional peripheral zones or new satellite centres should be avoided.
Monofunctional land use zones in inner cities and core areas (such as commercial
office zones) should also be avoided. Zones for cultural preservation should be set
up with care since they bring attendant dangers of creating tourism-dominated
museum-like areas, with little room for economic or income diversity.

Achieving compaction in the megacities of developing countries requires
appropriate policies of planned higher density, mixed-use development in central
areas and in urban extensions along corridors well served with public transport.9

The planning approach to core-area development should be more sensitive to the
existing urban fabric, which can accommodate a whole range of economic
activities.10 It will require a change in the traditional attitude of planners towards
poor inner-city neighbourhoods, for example the view that they are overcrowded
slums that need to be eliminated. The value of their social networks and economic
diversity should be recognised and, rather than being swept away, they should
undergo environmental improvement.

There are a number of planning tools for achieving and maintaining sustainable
urban form in the core areas. All need to be combined with a more flexible local
planning approach. The public ownership of building land is potentially the most
powerful tool for sustainable development. It can allow the municipality to bank
and release land for development in response to market forces. It can also allow it
to reserve areas for ‘social’ development, cross-financed through revenues from
commercial land development. First, however, it needs to be coupled with mixed-
use zoning policies and a fine-grained approach to the mixing of uses, incomes and
tenures at the local scale. In Delhi, for example, the land is in public ownership and
development rights are vested in the Delhi Development Authority. However, the
master plan for the city is largely based on single-use zoning and encourages the
resettling of low-income residents from the core areas in vast new residential estates
on the urban periphery (Max Lock Centre, 2000; Sringagan, 2000).

Second, local development taxes can be used for cross-subsidising low-income
housing and community provision through commercial development, but
conditions similarly need local fine-tuning. Third, the use of ‘floor space bonuses’
combined with plot ratio planning requirements limiting the allowable built floor
space per unit of site area have been widely used for planning gain and public
benefit in North America and Asia. In Mumbai, the municipal government
instituted a city-wide floor space bonus scheme which rewards developers who
make provision for low-income housing in commercial site developments. This
ensures that the issue is dealt with at the site level and encourages developers to
form partnerships with low-income communities for the redevelopment of
squatter settlements. It provides a formal and institutional framework for the land-
sharing approaches that have been practised on an ad hoc basis in many cities in
Asia (Winarso, forthcoming; Povey and Lloyd Jones, 2000).

More flexible and responsive planning tools than those currently in use are
required to manage these new development interventions. Most of these tools rely
on an urban design approach—for example, site development briefs which set out
guidelines for built form and spatial configuration, or more general area-based or
use-based urban design guidelines. The Core Areas research project has
developed simple modelling tools. These can allow all the potential stakeholders
involved in an area or site-based development to explore the feasibility of a range
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of design options addressing both social and economic concerns at an early stage,
prior to the preparation of full architectural proposals.

These tools can form an important element in a reinvigoration of the planning
infrastructure of developing country cities. Planning authorities in too many cities
have been overwhelmed by rapid urban growth and have demonstrated an inability
to manage the formal land supply system. They have often been hamstrung by
policies inherited from the developed world where they have demonstrably failed.
But many cities have accepted that large-scale informal development is inevitable
and adopted policies, such as those based on upgrading, which make the best of the
situation.11 The current costs of servicing ever-growing, low-income informal sprawl,
combined with the growing environmental costs of more general urban sprawl on
a regional scale, however, present huge hurdles which better spatial planning, based
on the compact city approach, could go some way to avoid.

Notes
1. The research project was entitled ‘A Guide to Good Practice in Core Areas

Development’, funded by the Department for International Development—see
Urbanisation, 7, November 1998, WEDC/DFID. The case studies in the ‘Core Areas’
research programme were located in Delhi, Jakarta, Cairo and Recife and evidence from
some of these cities is used to illustrate the points made in this chapter. This research has
tended to confirm the relevance of the arguments for other cities in developing countries.

2. UN Centre for Human Settlements, 1996, pp.17–18. Among the largest urban
agglomerations, a few, like Tokyo, Bombay, Jakarta and Lagos, showed relatively large
increases in population in recent years, but a great part of this can be put down to
extensions in the boundaries of the urban area. The current population figure for Lagos
is regarded as an over-estimate.

3. Satellite image capture by Dr Mike Theis of the Max Lock Centre in November and
December 1999, using John Walker’s excellent Earthviewer software (http://
www.fourmilab.ch/earthview/cities.html). All of the largest megacities are illustrated. With
about the population of Cairo, several other cities could have been included—such as
Calcutta, Manila, Karachi, Buenos Aires and Moscow.

4. Visible light, however, may provide quite a good indicator of overall energy use and lack
of environmental sustainability.

5. The original ‘megalopolis’ of the eastern seaboard of the United States has around 46
million people. Complexes of similar or even larger extent have been identified on the
eastern coast of Honshû, Japan, Southern Florida, in the Ruhr and Low Countries in
Europe, in north central and south eastern England. Emerging urban regions include
Bombay-Pune in India and Rio-São Paulo in Brazil. A number of urban regions on a
similar scale exist in China, Taiwan and South Korea (see Fig. 3). The rapidly growing
urban area of the Pearl River Delta linking Hong Kong with Guandong is expected to
grow to 40 million in 20 years. Some Western enthusiasts of Asian megacities have
described this as a new type of ‘super city’, though space-time geography prevents it
from acting as a single socio-economic entity.

6. Megacities represent just 3% of the world’s population. A much larger and more rapidly
growing population lives in large cities of between 1 and 10 million. It represents 30% of
the total urban population (compared to 10% for megacities over 10 million and 60% for
towns and cities of less than 1 million (UN, 1998, p.179).

7. Given the present population structure with its predominance of the young, this outflow
is unlikely to lead to population decline in these areas—rather a slowdown in population
increase. In the longer term, however, as family sizes decline, and the population
becomes older, absolute population decline may be possible.

8. In 1982, the residential densities in some sub-districts of the Shanghai core area reached
150,000–160,000 per km2 (Li, 1999).

9. The significant hurdles to effective spatial planning that arise from the fragmented
character of local government administration in most metropolitan regions are
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recognised. Institutional reforms which provide the necessary powers for strategic
planning authorities on a city or region-wide scale may be a necessary prerequisite of
some of the larger scale planning policies suggested here.

10. Preserving a range of accommodation of various sizes and conditions that can provide
low-rental space for small enterprises in central areas is one of the arguments used by
Jane Jacobs (1994) in her classic statement on the value of high-density, mixed-use urban
design.

11. See Burgess, Carmona and Kolstee (1997), Chapter 7: Contemporary spatial strategies
and urban policies in developing countries: a critical review, for a historical review of
these policies.
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The Regional Dimension of the
Compact City Debate:
Latin America

Introduction
The spatial structure of most Latin American metropolitan areas has changed
considerably in the last two decades as result of the impact of globalisation. Most
governments have opened up national economies to the international market and
sought to enhance the competitive advantages of urban agglomerations through
infrastructure upgrading and the development of services and financial activities.

Although substantial differences exist between countries and regions in Latin
America, similar trends have been identified in many large cities. These trends
include: a decline in manufacturing employment and its relocation to the
periphery or metropolitan region; high rates of urban growth transforming many
cities into metropolitan regions; the transformation of the traditional monocentric
structure of radial development towards a polycentric model; the transformation
of mono functional residential suburbs to multifunctional urban areas; and the
turn around in the fortunes of many downgraded inner-city areas, through a
process of gentrification and intensification. Transport developments have
improved the accessibility and centrality of places. Increases in car ownership
have led to new commercial ‘strip development’ along road arteries, and to gated
communities along metropolitan corridors. Many centrally located derelict
industrial areas have been redeveloped and restructured. The modernisation and
commercialisation of public places, including streets, parks and squares, has
meant that many public spaces have lost their meaning as places for community
contact, and many have been privatised in the form of closed commercial malls
and residential areas.

The urban social structure has also changed substantially in the last twenty years.
The concentration of wealth and income in fewer hands, the pauperisation of middle
and lower middle-income groups and an increase in the population living in illegal
settlements and poor communities have been the dominant trends. In terms of the
urban economy, there have been drastic changes in production away from
manufacturing towards services, a dramatic reduction in industrial and public sector
employment and the continued growth of the informal economy.
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This chapter discusses some of the challenges to achieving compact city goals
in contemporary Latin America, where urban planning and policymaking now
operates within a broader development strategy, based on the forces of global
neoliberalism. These new forces have polarised some metropolitan regions and
urban centres, increasing the tendency towards the spatial segregation of
communities. It is argued that integration and spatial consolidation depend on the
urban-regional dynamics, and that consequently the metropolitan region should
be the conceptual focus for policymaking. The chapter concludes that, under such
circumstances, the achievement of compact city goals seems unlikely.

Regional dimensions of spatial change
In most Latin American countries a process of industrial concentration and
urbanisation occurred during the 1960s and 1970s. This was followed in the
1980s by a process, sometimes called ‘polarisation reversal’, of the emergence of
separated industrial areas and the rapid growth of secondary and small cities. A
regional process of industrial de-concentration has been driven by a number of
factors, including the development of infrastructure, and the role of public
investment and tax incentives. More recently, the growth of investment from
overseas—Foreign Direct Investment (FDI)—has stimulated the development of
national economic groupings and productive restructuring. This has led to a new
type of spatial polarisation in large metropolitan regions through the
development of new industrial areas, and modern service and financial centres.

In the search for competitiveness in the world economy, national and
transnational firms operating in Latin America have formed new strategic
alliances that have created integrated production systems, greater efficiency
and access to national and regional markets. Deregulated and privatised
economies have opened up new investment opportunities in sectors previously
operated by the public sector. The acquisition of local public and private firms
by foreign transnational firms has been the principal form of penetration of FDI
in Latin American countries. The growth of transnational firms has meant a
proliferation of medium and small firms searching for locational proximity to
facilitate direct contact and exchange of information, and for ease of
transportation for goods and labour (Sassen, 1988; Diniz and Crocco, 1998).
The spatial effect has been a new type of polarisation, enhancing large
metropolitan regions that have a global competitive advantage, and depressing
other regions and cities.

The international expansion of transnational firms was fuelled by FDI, and
formed one of the central elements of the globalisation of Latin American
economies during the 1990s (Table 1).1 Since 1997, the principal dynamic has
been the transfer of public and private assets into foreign hands, especially in the
larger economies such as Brazil, Mexico, Argentina, Colombia, Venezuela and
Chile.

Globalisation has favoured metropolitan regions that have the competitive
advantages of labour flexibility required for dynamic industrialisation, and has
disadvantaged those regions where the technical and social infrastructure is poor.
A process of selection and exclusion of regions and localities from the global
economy is thus taking place in Latin America. The result is that spatial changes
occurring in metropolitan regions are different from the changes occurring in
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traditional economies and rural communities. In the latter, similar economic
pressures have been devastating, since global markets appear to produce goods
and services at lower prices than can be achieved in subsistence economies in
Latin America. In these areas, the lack of material resources, training and
technology pushes their populations to other regions, exacerbating inter-rural
and rural-urban migration flows. This process accelerates inter-regional migration
towards the large metropolitan regions.

Urban-regional dynamics
In recent decades, these socio-economic transformations have dramatically
changed the relative rates of metropolitan centralisation and decentralisation
processes, and rates of de-industrialisation and service development. Recently, de
Mattos (1998) has challenged the dominant view that there is a slowdown in the
process of centralisation towards primary cities, and that development is
spreading instead to medium and smaller sized secondary cities (e.g. Richardson,
1980). Rather, it is argued, there has been a resurgence of the trend towards
territorial concentration and urbanisation—a phenomenon which de Mattos
(1998) has called ‘polarisation inversion’. Four main reasons to substantiate this
view have been identified.

First, the shift from public to private capital has meant that profit-making
imperatives have dominated decision making on the location of investment. The
productivity of the enterprise has become the main criterion for seeking
competitive advantage in the capital markets. In particular an increasing number
of enterprises have made investment decisions more in relation to the
geographical distribution of differences in inter-sectorial and inter-regional
productivity than in relation to any other factor.

Second, the growing power of private managerial structures has weakened the
sectorial, regional and local roots of capital. Locational decisions have favoured
the more profitable sectors and territories, in a context of weak regulatory capacity
and limited public control over local capital accumulation and growth.

Third, the progressive de-territorialisation of capital has meant that the
different regional, provincial and local communities have lost control over the
management of their own capital accumulation and growth processes. Under the
new criteria of efficiency and productivity, the public sector is no longer allowed
to create local artificial advantages as in former decades.

Table 1. Foreign Direct
Investment flows to ALADI2

countries 1990–1998
(in US$ millions).
Source: CEPAL, 1998b.
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Fourth, it is clear that what Reich has called ‘the creative potential of
proximity’ (Reich, 1991) has played an important role in the decision-making
process of investors. The advantages of proximity to advanced services, highly
qualified human resources and managerial capacity have undoubtedly stimulated
the growth of large metropolitan regions.

The studies have also shown how uneven the process of spatial restructuring
has been in Latin America (de Mattos, 1998). Most small cities suffer from a lack
of locational and managerial leadership and are having great difficulty in
transforming traditional development patterns. The cities that have gained the
most are within the area of influence of large metropolitan regions (e.g. Mexico
City, Greater Buenos Aires and São Paulo). Despite major urban, social and
environmental problems, these have progressively been able to restructure on the
basis of a long-term economic model.

Demography and metropolitan polarisation
Despite demographic growth, many cities have found it difficult to restructure and
to modernise (Hiernaux, 1998; Cuenya, 1999). The metropolitan area of Greater
Buenos Aires grew from 6 to 10 million between 1980 and 1998. In the same
period the population of Buenos Aires city remained static at 3 million. This
pattern of lower rates of demographic growth of the central districts and a relative
population loss in favour of the rest of the metropolitan region and the country is
also typical of Montevideo and Santiago.

Table 2 shows the reduction in the urban growth rates, indicating a
‘polarisation reversal’ process during the 1970s and 1980s (Richardson, 1980;
Gilbert, 1993; Davila, 1996). In all metropolitan areas, with the exception of La
Paz, a reduction in population growth rate occurred between the 1970s and the
1980s. Nevertheless, most major cities maintained their primacy with high
concentrations of their country’s total population.

A dynamic combination of both centralisation and decentralisation—
‘polarisation inversion’—began in the 1990s (de Mattos, 1994). A trend towards
the reconcentration of economic activity in the metropolitan region was
observed—particularly of those businesses involved in high technology and
modern service provision, characteristic of the global economy. This trend
strengthened the argument that, in emergent territories, the maintenance of
liberalisation and deregulation policies would lead to a polarisation tendency (de
Mattos, 1998). Such polarisation tendencies are to be found even in the smaller

Table 2. The population and
population growth rates of
metropolitan areas.
Source: CEPAL, 1998a.
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economies such as Chile and Colombia. These have failed to produce the scale of
technological innovation, high technology firms and specialised services found
in the metropolitan regions of São Paulo, Buenos Aires and the Mexico City
(Diniz and Crocco, 1998).

Mexico City has increased its primacy, not only in terms of population and the
development of modern services and industrial employment, but also in terms of
its financial and political activities. The spatial dynamics here have been
characterised as ‘recentralisation with de-concentration’ (Hiernaux, 1998). It is
clear that any compact city policy must consider space as an element that
articulates complex local, regional and global processes. Policies will have to
address the tendencies for agglomeration and dispersion that produce
metropolitan de-concentration and polarisation, and the intensification of inter-
and intra-urban mobility if they are to be successful.

New patterns of urbanisation
A new pattern of urbanisation has emerged which embraces both inter-regional
growth (the territorial dimension of the globalisation process), and intra-urban
mobility (the local expression of social processes). The metropolitan regions have
reacted more quickly to the shifts in the world economy than have smaller
agglomerations. There are two distinct aspects of this process. First, they have
benefited from greater foreign and national investment, and investment in
infrastructure; they have a pool of skilled labour, and access to advanced
technology and global markets. Second, they express the contradictions of
globalisation, inasmuch as these megacities are socially and spatially fragmented,
with high levels of unemployment and a wide range of informal activities with
significant social, economic and spatial side-effects.

In the main metropolitan areas, the decentralisation process has meant the
transference of manufacturing, commercial and retail facilities from the inner city
to the periphery, and led to free-standing towns in the metropolitan region. This
has resulted in the development of new urban centres for services, shopping and
tourist activities, often accompanied by a substantial modernisation of
agriculture in the surrounding rural areas. At the same time the global cities of
Latin America have attracted specialised and technologically advanced
activities, including financial activities, business events, sophisticated shopping
facilities and diversified leisure and cultural activities. Despite the
decentralisation of some manufacturing and service facilities, the headquarters of
the larger corporations have remained in city centres (Valenzuela,1994). The
complex and emerging new patterns of urbanisation seem to embody, at the same
time, processes of centralisation and decentralisation and the polarisation of
regions. These patterns reflect the impact of globalisation on employment,
income distribution, mobility and systems of social support.

Changes in employment structure
The variations in the structure of the economically active population by
economic sector from the 1970s to the 1990s shows the shift from agricultural and
industrial employment towards service sector employment in almost all countries
(Table 3). All countries show a reduction in the share of industrial employment
except Brazil, where it increased by 6% between 1970 and 1990.
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Table 4 reveals employment trends in the non-agricultural (and hence
predominantly urban) sectors during the period 1980 to 1992. Latin America’s
informal urban sector grew from 40.2% to 54.4% of total non-agricultural
employment while employment in the formal sector was reduced from 59.8% to
45.6%. There were, however, some exceptions. In Chile the relative size of the formal
and informal sectors remained the same. The growth of urban informal sector
employment was particularly strong in Mexico and Brazil, taking advantage of low
wages. Some observers argue that the flexible employment practices pursued in the
name of productivity gains do not help local development or local markets, because
wages will always remain low as there will always be cheaper labour available
somewhere else in the global market (Pradilla, 1990).

Inequalities of income distribution
Income inequalities have widened, particularly in those countries such as
Argentina and Chile, which have been under neoliberal policy regimes for a long
period (Table 5). In Brazil in 1996, the share of national income of the richest 20%
was 60.9%, whilst the poorest 20% received only 3.4%. In Argentina income
inequalities grew rapidly, with the richest 20% increasing their share of national
income from 45.3% to 52% between 1980 and 1997. In general, the rich got richer
and the poor poorer, particularly in Argentina, Brazil and Ecuador, though there

Table 3. Percentage of the
economically active
population (EAP) employed
by industrial sector.
Source: CEPAL, 1998c.

Table 4. Percentages
employed in the non-
agricultural sector in Latin
America (%).
Source: Sunkel, O. (1994).
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were slight improvements in the distribution of income in Bolivia, Chile and
Uruguay. The data also show that the situation of middle-income groups worsened
in most countries. A significant number of public sector employees in education,
preventative health care and government were removed from the employment
market, whilst in the private sector job growth has been slow, because of
technological developments. A new sector has appeared-the so-called ‘new poor’,
made up of former middle-class sectors. Cuts in social security payments and
coverage, the privatisation of services, education, health, housing and of
retirement funds have also taken their toll on the middle classes.

Mobility and social disparities
The increase in land prices, transport tariffs and service and utility charges has also
changed the pattern of inter-urban mobility. Many poor households with limited
mobility are forced to live with relatives in overcrowded conditions on the low-income
periphery. Other poor households have moved from the urban periphery to decaying
rental housing in central areas in order to reduce costs. The impoverished middle class
has also moved from residential suburbs to the periphery, in search of locational
advantages for informal activities. At the same time, the counter-urbanisation of high-
income groups has proceeded, motivated by the search for healthy and safe
environments in suburbs which bring together retail outlets, schools, leisure and
commercial activities. If accessibility improvements and infrastructure modernisation
have become the means to achieve polycentric consolidation, the privatisation of
firms, infrastructure and services has acted to oppose it.

Research on the privatisation of urban utilities (Silva, 1992; 1997; 1999) revealed
that the expectation that regulatory bodies would guarantee generalised access to
urban services has not been realised. Rather, the networked utilities have operated
more as profit-making enterprises than as public services. The transfer of service
operations and many controls from the public to the private domain has created new
forms of monopoly (Silva, 1999). These new monopolies will have major
implications for urban compaction, regional urban systems, and for inter-
governmental relationships. The lack of adequate regulations at the national scale,
particularly in relation to the environment and public utilities management and
pricing, has weakened local and regional structures of public power, social
participation and citizenship in general. Their absence has become a major restraint
on reaping benefits of polynuclear structures and on attempts to reduce social and

Table 5. Distribution of
income in urban households:
percentage of national
income per quintile.
Source: CEPAL, 1998c.
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spatial disparities. Privatisation of public utilities is associated with the search for
improvements to the coverage and quality of services, and urban management and
administration. But investment by the privatised utilities has been relatively modest
in Latin America, in contrast to that by privatised companies in developed countries.
In advanced industrial economies regional disparities are smaller, and privatised
companies have taken control of social and physical systems whose initial costs have
been paid off by society over several decades through taxation. The opposite is the
case in Latin America, where large differences exist between regions and rural and
urban areas in coverage of basic services, and where there is a large deficit of central
production and distribution systems, despite a substantial growth in demand.

Conclusions
In developing countries, the attempt to create more sustainable and compact cities
will have to deal with the contradictions that exist between the nature of spatial
transformations and the sort of regulations and resources available. The
development of large-scale real estate investment has proceeded faster than the
ability of public works to provide the infrastructure to service it.

Public investment has not been able to cope with the rapid growth of private
investment in some central locations in large Latin American cities, nor to meet the
needs arising from population growth and the extension of the built area caused by
counter-urbanisation. Some have maintained that rapid social and spatial
transformations have been achieved only by increasing the deficit of the public
goods, resulting in a general deterioration of cities as a whole. Rapid economic
growth and a significant expansion of the private economy have occurred without
corresponding public investment in public space, residential infrastructure and public
services, leading to the downgrading of services elsewhere. In Latin American cities,
there is no clear urban policy to reorient development towards better living
conditions for all citizens. The issues of what kind of city was wanted, how to plan
the city and how compact or dispersed it should be, were debated several decades
ago. Structural adjustment policies of the 1970s and 1980s have made the problem
more complex. In most cases, municipalities have been empowered, regional powers
have emerged and the metropolitan power has disappeared. In most cities, urban
management practices have been oriented towards concrete daily problems and,
often, the interests of particular groups. Problems such as air pollution, street vendors
and public space shortages are on many political agendas. Sectoral issues such as
a car-free inner city, vehicular restrictions, the privatisation of services and the
improvement of the public transport system are the basis of much political discourse
and increasingly capture the public’s attention. The growing significance of public
opinion for city governance and demands for the adoption of coherent, simple and
strict urban policies, capable of achieving concrete rapid results, is challenging
institutional inertia. Often urban demands have transcended the ideological agenda
of the political parties. There is a general consensus about the need to adopt strategic
visions, to implement urgent measures, the need to co-ordinate and the need to
involve the user in financing goods and services. Many believe that the search for
compact city goals, for modernity, efficiency, competitiveness, adaptability and
flexibility do not necessarily conflict with goals based on ethics, solidarity and
social justice.

Achieving integration and spatial consolidation depends on the urban-
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regional dynamics, and in this regard many believe that the metropolitan region
should be the conceptual focus for policymaking. Population mobility has
reinforced the urbanisation process, increasing the options available for residence
and work within a dispersed and polycentric metropolitan environment. Within
this spatial configuration, the patterns of inter-urban mobility and the formation
of polycentric urban forms should constitute the principal elements for the
consolidation of more compact and liveable urban spaces. This implies
approaching the decentralisation issue not simply as a political distribution of
power but as a real component of territorial planning and management. Planning
should be based on the different scales at which the metropolitan government
becomes a regulator of the urban development process, and new instruments
should be developed, based on negotiation, consultation and consensus.

However, it can be concluded that globalisation is reducing the levels of
autonomy of cities and regions. Nation states still play a decisive role in urban and
regional development, even if they have no explicit urban policy at a national
level. Silva (1999) has argued that the degree of deregulation of financial markets
and public infrastructure will determine the degree of inclusion or exclusion of
particular regions and cities in global markets. The question remains: can these
urban-regional and spatial processes be redirected, within the context of global
neoliberalism, towards reduction of internal socio-economic and spatial
disparities? If not, then these global forces will act as a powerful counter to the
desirable goals of compact cities and urban sustainability.

Notes
1. During the decade of the 1990s, the FDI at world level grew from an annual

average of US$245,000 million between 1991 and 1996 to nearly US$400,000
millions in 1997, increasing the significance of transnational firms in the majority of
developed and developing national economies. Although inflows and outflows
concentrated in developed countries, the participation of developing countries as
receptors of FDI grew to 38% in 1997. Of this, Latin America receives 44%
(CEPAL, 1998b).

2. ALADI (Asociación Latinoamericana de Integración) is the Latin American Association
for Integration, which includes: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador,
Mexico, Peru, Uruguay and Venezuela.
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The Agricultural Consequences
of Compact Urban
Development:
The Case of Asian Cities

Introduction
Asia’s urban population has tripled in size and increased by over one-half a billion
people over the last three decades. Three decades from now Asia’s population will
have tripled once more, increasing by over one billion people. Most of the new
population will reside in the cities and on their fringes (Angel et al., 1993). In
developed countries a variety of urban policy measures have been put forward to
accommodate natural increase and net in-migration to metropolitan areas (Geyer
and Kontuly, 1996). One of these is to slow or stop metropolitan sprawl by confining
development to contiguous areas adjoining built-up spaces (Downs, 1994).
Containment, of course, necessitates higher internal densities and the eventual
diversion of the overflow as growth occurs to other similarly constrained spaces
within the larger region. As such, containment is but one formulation of a broader
array of approaches for compact development examined in this book. But how well
would this approach—containment—fit the very different circumstances of cities
in the developing countries of Asia? The consequences of this approach for
agriculture in and around these urban regions are the subject of this chapter.

The urban-rural divide has already begun to dissipate in the extended
metropolitan regions of Asia (Wang, 1997), as it has in the United States and other
developed countries (Clark, 1990). Urban functions now extend into non-
metropolitan spaces (Yeh and Li, 1999) and agriculture is now a vital fixture within
urban landscapes, especially domestic agriculture in low-income settlements
(Yeung, 1993). Both spaces are now more interwoven with global markets than ever
before (Gilbert and Gugler, 1992). In Asia there is a critical relationship between
agriculture and urbanisation, with flows of goods and services, capital and labour
between country and city, and between both of these spaces and distant markets
(Bhaduri and Skarstein, 1997). Understanding this dual role—urban/rural and local/
global—is essential for establishing efficient and effective policies for the use of
agricultural land inside and adjoining metropolitan regions.

This is not an easy task. Domestic agriculture, lodged within the informal
sector, provides direct sustenance and barter possibilities for both urban and
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rural residents. Specialised agriculture addresses regional demands while, at
times, producing exports that generate the income needed to procure foodstuffs
for local consumption as well as other commodities and services. These two
types of agriculture differ in form, product, and effect. Both, however, consume
land, labour, and capital, and so are linked to the markets for each of these, and
swayed in varying degrees and ways by factor prices (rents, wages, and interest
rates), and by prices for foodstuffs and other agricultural outputs.

Much has been made of the assertion that containment spares agricultural
land from urban encroachment (Ewing, 1995). It is argued that where these
lands are scarce, and their potential for food production is high in relation to
domestic and export demand, there is reason to suppose that their preservation
will have significant and largely favourable consequences. But is the case
compelling? Or are there countervailing arguments that may tilt the balance
against preservation and away from this form of compact development? This
chapter examines these questions in the context of cities in developing
countries in Asia.

Two propositions
Two general propositions are singled out for consideration. The first is that the
preservation of open spaces increases agricultural productivity on the urban
fringe when the urban edge is firm and rural values are protected. Protecting
agriculture, in turn, bolsters the sale of exports and secures foreign capital for
other development activities, while increasing agricultural output for domestic
consumption. It appears that this effect is magnified further in those cities situated
where rivers meet oceans, and where soils are particularly rich, and marginal rural-
to-urban land conversions exact a heavy toll.

However, in Asian cities, land management practices on the metropolitan
periphery may inhibit the use of adjoining lands for farming and ranching. As a
result, rival uses often capture these spaces before agriculture secures its footing.
Moreover, when rural densities are high, and individual holdings are small, the
sort of farming that takes hold may compromise productivity potential, while at
the same time supporting many who might otherwise migrate to the cities.

The second proposition is that the net marginal social benefit of urban
containment in these countries will be positive because it enables cities to
function more efficiently. These effects will be positively reinforced as a result of
the preservation of agricultural land that such containment allows, and of the
increase in agricultural productivity on the urban fringe, when the urban edge is
defined and rural values are protected. In Asian cities, however, we find that
containment, leading eventually to higher interior densities, does not necessarily
yield efficiencies in public service provision, and it also carries risks that
accompany poverty at higher densities.

Of course, a high degree of interior densification can occur even when the
peripheral edge is poorly defined, and less intensive uses are scattered across the
countryside. But, even here, there is the risk that interior densification may
elevate urban squalor while doing little per se to increase agricultural
productivity, or slow down hyper-urbanisation.1 The chapter concludes with a
summary of the urban-rural trade-offs that surround containment, and the
ramifications of compaction policies for Asian cities.
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Compact development
The proponents of compact urban development argue that certain spatial forms
are particularly advantageous for metropolitan regions. Metropolitan regions
would be more liveable, efficient and sustainable, they claim, if peripheral sprawl
was contained and if higher densities within metropolitan regions and satellite
settlements were promoted (Calthorpe, 1993). Higher densities would mean less
space is consumed per capita, and more land is saved for agriculture and for open
space. Bus and rail better serve denser settlements, and there could be less reliance
on the automobile. Higher densities reduce society’s environmental footprint and
slow the consumption of non-renewable resources (Ewing, 1995).

Gordon and Richardson (1997) outline these various arguments—only to
dispute them all. They dwell in particular upon the claims made by proponents of
compaction about the favourable effects derived from preserving open space and
agricultural land, and fostering efficient energy usage. Urban encroachment, they
claim, is not a threat to prime agricultural land, nor will it diminish agricultural
capacity in the United States. Owing to major productivity advances in recent
years, less space is needed for agriculture. In any case, even at today’s average
suburban densities only a small share of that nation’s land is consumed by urban
growth. Moreover, they argue that compaction does not guarantee reduced travel
or energy consumption. And even if it did, the savings would be slight, since
energy prices remain low. The costs of the large public infrastructural investments
designed to enable higher densities could easily exceed the savings in energy
expenditures they would purportedly engender.

Clearly the subject of compact urban development in developed countries is
complex. This is no less true for developing countries. The benefits of compact
development seem to be at least in part dependent on local conditions and global
prices, especially of food, energy and environmental devastation. If these
parameters vary over time, then so too may the conception of what is the optimal
urban form. Clearly conditions do vary between cities in developed and
developing countries and we should be prepared to question the utility of
compact development for Asian cities. In these cities, it is argued, poverty is
extreme (Doebele, 1987); public resources are no match for the problems faced
(Kasarda and Parnell, 1993); land markets are inefficient (ESCAP, 1985, 1995);
mass transit is the only mechanical alternative to the bike for travel for most
people; property management practices are highly politicised (Dowell, 1991);
essential infrastructure is in short supply (Rodwin, 1987); urban agriculture is on
the rise (Yeung, 1993); and rural agriculture is torn between national subsistence
and export valorisation (Tacoli, 1998).

Western experience in growth management
In the United States a number of strategies have been tried to slow sprawl and
preserve farmland and open space (Gale, 1992). Fiscal policies attempt to bolster
farming so that it can resist urban encroachment. Impact fees increase the cost of
housing and foster the substitution of non-land for land inputs in the production
of housing and hence promote higher densities in more builtup areas.2 Urban
service areas are designated beyond which no services are allowed that might
promote development. Urban growth boundaries and policies that limit growth to
areas with sufficient infrastructure capacity achieve similar effects. Farmland and
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other peripheral open spaces are preserved through outright acquisition in fee
simple, or through the purchase of easements. Underpinning these efforts are
questions about property rights and local control. The two are linked (Clark,
1994). Development interests tend to favour local control because local
regulation of land does not generally take account of inter-local concerns, and is
thus more permissive and less likely to infringe upon the supposed ‘rights’ of
property owners.

Growth management, as practised in the United States, aims to contain
peripheral sprawl, preserve agricultural land, and maintain the interstitial spaces
that separate free-standing municipalities. It also aims to foster higher densities to
ensure the full utilisation of existing infrastructure, to promote the use of urban
mass transit, and to secure lower public service costs.

Success in growth management requires general acceptance, not only of the
plan, but also of the means for its implementation. It also requires a high level
of co-ordination amongst disparate public and private actors, played out
within the rubric of fiscal and regulatory policy. This in turn requires the
sustained support of a political base, without which these plans cannot
succeed. In developing countries the capacity for effective collective action is
necessarily doubtful where the market for land and real estate is often
inefficient, the institutions for planning vulnerable and the steadiness of
political support suspect.

The impact of containment on agriculture
 

Proposition one: Preservation of open spaces on the urban periphery increases
agricultural productivity. Protecting agriculture on peripheral lands in turn,
increases the capacity to generate food and forest products for export, while
increasing agricultural output for domestic consumption.

 
Both commercial and informal agriculture exist within the extended metropolitan
regions of Asia. Each is found on the metropolitan periphery (Wang, 1997) and in
the, often ephemeral, interstitial spaces scattered amongst and around the built-up
areas of cities (Yeung, 1993). Cash crops produced for local consumption and
export influence land use in proportion to the yield per hectare and the unit prices
of farm output. Where market demand is substantial and the prices are favourable
relative to the costs of production, more resources are available to farmers and
farming industries for the acquisition of land, and the procurement of public and
private infrastructure (Archer, 1991).

The mechanisms by which users are assigned to sites determine exactly how
land-using activities vie for location in urban regions. Where land is traded, there
exists a land market. How markets guide these competitive transactions varies
between commercial capitalist forms at one extreme, and informal markets at the
other (Dunkerley, 1983). In commercial land markets, lesser net profits, excluding
rent paid for land, mean that fewer monetary and political resources are available
for site acquisition (Billand, 1993; Mougeot, 1994). Activities which have a lower
rent-paying ability are thus both economically and geographically marginalised
(ESCAP, 1995). These activities are driven to more remote sites that are less well
served by infrastructure (ESCAP, 1993 and 1994). The least profitable commercial
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activities, and much urban farming within the informal sector, fall within this
category. Over time, these activities are displaced as more competitive urban and
agricultural land-using activities capture the best locations. Informal market
institutions thus tend to be located in the most marginal of all these spaces. The
poor are most likely to be found there, mainly, but not exclusively, on the urban
periphery. These spaces include slums, illegal subdivisions and squatter
settlements. If containment policies were to densify interior spaces and bring
these marginalised spaces into the domain of market competition, the poor might
find that domestic agriculture within the informal sector is no longer an option.
And while food grown on the urban periphery or at greater distances might fill the
void left by the demise of local production, such commercially produced food
carries a price that many would be unable to pay in the absence of alternative
income sources.

The issues posed in this proposition beg two questions: first, will the
preservation of open space on the urban periphery ensure a stronger agricultural
presence there? Second, by what means are the scale and nature of agricultural
output in these areas to be determined?

On the question of the relationship between the preservation of open space
and the role of agriculture, it is clear that if the land preserved for open space is
unsuited for agriculture, then open space preservation will not boost
agricultural output. However, if preserved open spaces are prime agricultural
land, but there are abundant supplies of equally good agricultural land
elsewhere within the country, then there may be no compelling case to support
agriculture there. Of course, if there is a burgeoning demand for the country’s
agricultural output, then there will be a greater likelihood that all available
lands will be drawn into production unless rival economic pursuits take up
agricultural land.

On the question of the means used to determine the nature and scale of
agricultural output, the following considerations are important. If parcels are
fragmented, if supporting infrastructure is in short supply, or if the rights of owners
are not supported by government institutions, then farming activities may be
marginalised (Farvacque and McAuslan, 1992). Under these circumstances family
plots using less efficient farming methods may capture much of the space. These
tend to achieve relatively low productivity levels, but do produce food and
provide a livelihood for the households involved. More capital-intensive and
chemical-intensive farming regimes can, at times, achieve superior results. But
these employ less labour per unit of farm output, and their technologies may
compromise the long-term potential for farming.

Whether more intensive farming in these peripheral areas is advantageous
depends very much on the institutional means by which outputs are priced and
marketed, and the manner in which profits are redeployed within the regional
economy. Subsistence farming may benefit the relatively few it employs, while
denying non-farming urban residents the benefits of abundant output at lower
prices. Peripheral land is also by definition near to major markets for
agricultural output. In this sense peripheral lands are different from non-
peripheral lands, since farm produce must be hauled over longer distances when
farm sites are remote from major urban markets. Perishable outputs may be the
most seriously affected here.
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Calculation of urban-rural trade-offs
 

Proposition two: The net marginal social benefit of urban containment in
developing countries will be positive because compaction enables cities to
function more efficiently. These effects will be positively reinforced as a result
of the preservation of agricultural land that containment facilitates, and of the
increase in agricultural productivity on the urban fringe, when the urban edge
is defined and rural values are protected.

 
In the developing countries of Asia we find that containment does not necessarily
yield efficiencies in public service provision and it also carries risks that
accompany poverty at higher densities (Murphy, 1993). In the United States there
is considerable evidence that unit public service costs vary inversely with density,
at least up to a point (Clark, 1994). But are those findings pertinent for Asian
cities? The answer in all likelihood is no (Parnwell and Turner, 1998).

In most of these cities, public services fall considerably short of those in
comparable areas of cities in developed countries (Choguill, 1994). Water
supplies are insufficient, wastes are improperly managed, air pollution is
intolerable, and social order is in extreme disrepair (Setchell, 1995). Public
resources are simply insufficient (Baker, 1991). So the real question is not whether
public services might be more efficiently delivered at less cost if there were higher
densities rather than lower densities. It is rather whether living conditions are
better or worse at higher densities when public services are inadequate (see also
Dowell and Giles, 1991). True, if higher densities enable greater service
efficiencies, then government might be able to serve more people more
effectively, with fewer resources. Such an outcome in a narrow mathematical sense
is possible. Higher densities, however, may also magnify various urban problems
and add new ones to the list as well. So marginal gains in service efficiency may be
more than offset by declines in overall living quality (Brennan, 1993).

Higher densities also, by their nature, place greater numbers of people and
urban activities on the available land. The inevitable result is that the price of land
increases with growing land scarcity. Small parcels are squeezed into use (Islam
and Yap, 1989). Developed parcels may be used all the more intensively. Squatters
may find less land on which to reside, and the alternative, high-rise residential
structures, tends to entail higher levels of social organisation and control, greater
exclusiveness, and the rationing of access through the imposition of prices.

Urban farming is also a loser under rising densities, since the ground rents will
become too high for agricultural uses. Indeed, higher densities in the built-up areas
of cities diminish the intra-urban capacity for agricultural output and heighten the
dependence of urban residents on rural food supplies. Where urban food demands
must be satisfied on relatively limited quantities of rural land, rising rural land prices,
coupled with the relatively high price-elasticity of demand, will compel farmers to
cut the non-land components of their costs of production. This may mean greater
capital intensiveness, and that in turn could drive farm workers away from farming
and into cities, if there is no other rural economic alternative.

Urban containment and other forms of compaction, in sum, will tend eventually
to drive up land prices within urban areas, with consequences for every category of
land-using activity. Housing prices will rise, leading to ever more intensive
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development and higher and higher densities (Yap, 1992; Skinner et al., 1987).
Urban farming will find it increasingly hard to compete for turf. Some larger, but less
competitive, industrial enterprises may be forced to the countryside or beyond, in
search of lower ground rents (Kelly, 1998). And marginal family-run enterprises may
find it hard to remain competitive.

If metropolitan areas are squeezed too hard by containment policies, users of
urban land may exercise both economic and political influence to secure
footholds in the very rural areas that containment was meant to protect.
Furthermore, denial of rural access to marginal non-farming enterprises can
restrict their capacity to incubate, innovate, and increase market share and elevate
their competitiveness. The transport corridors that radiate out of Asian
metropolitan centres and into the countryside are one venue where farm and city
collide, and where marginal and progressive economic enterprises vie for
position. It would be difficult to undo development along these corridors where
major enterprises are already in place. Moreover, containment policies could
accelerate development along these linear spaces, since they will be seen as an
antidote to land shortages in contained urban spaces.

Containment may ultimately produce a double negative. Outside urban areas,
efforts to maintain agricultural open space may result in inefficient subsistence
farming to the detriment of urban residents. Inside urban areas, compaction may
elevate environmental woes, complicate efforts to achieve affordable housing
solutions, frustrate efforts to promote more efficient transit and achieve higher
densities but with no commensurate gain in the supply or quality of public
services. The result could be density without efficiency, and congestion without
corresponding improvements in quality of life.

Of course, a high degree of compaction can occur, even when the peripheral
edge is less defined and less intensive uses are to be found in the countryside. Here
too, densification may elevate urban squalor while doing little to increase
agricultural productivity or slow hyper-urbanisation. In this scenario we have a
single negative—intra-urban conditions deteriorate while peripheral conditions
remain unchanged.

Policy options: facing the prospect of the double negative
The prospect that containment and other forms of compaction will have negative
impacts, both urban and rural, is cause for reconsideration. In general, the payoffs
of the policy should more than offset the immediate costs of implementation and
the negative externalities that accompany it. The impacts of containment on
agriculture seem to be highly favourable, but this chapter suggests that this may
not be so in some, and possibly most, cities in developing countries in Asia. This
conclusion, however, is contingent on certain assumptions that may be amenable
to strategic manipulation. Whether they are or not, in the end, will depend both
upon the availability of plausible policy interventions and upon the political
marketability of these approaches. Where implementation is a drama played out
over decades, a consensus in support of the policies has to be sustainable for the
duration.

In summary, this chapter has argued that containment will often do little to
improve national agricultural productivity and output, and that compaction is
also unlikely to improve urban living conditions. Poor land management
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practices mean that peripheral lands will seldom be captured for more productive
forms of agriculture. In fact, social benefits accrue to peripheral areas that permit a
mixture of land uses, including marginal farming enterprises. Containment and
other forms of compaction can at times produce discernible gains in the form of
transit compatibility, and energy and urban public service efficiencies in cities in
developed countries. However, in the cities of the developing countries of Asia,
there is a lack of resources with which to respond to the opportunities that higher
densities can offer. Moreover, where population and employment densities are
already rather high, progressive incremental gains in density may produce
progressive declines in net positive social benefit.

Can policy deflect the course of change and tilt the balance back in favour of
urban compaction in these Asian cities? We believe pragmatic interventions do
offer some hope. But whether these can win political support, given the very
considerable momentum of the status quo, is in doubt. For containment to yield
agricultural productivity gains, it is essential that peripheral lands be preserved
for both larger-scale, but not necessarily more capital-intensive, production units
and for smaller-scale but reasonably efficient farms. Efforts to elevate farming’s
rent-paying ability, to allow it to withstand competition with urban uses
encroaching on rural areas, will fail when urban land-using activities are well
endowed and highly competitive. Precluding urban land-using activities from
competing at all for space in designated farming domains would clearly succeed.
This, however, would require either a very strong political capacity to enforce a
strict regulatory zoning of peripheral land-using functions, or massive public
resources with which to purchase agricultural land or development rights.
Strategic placement of road, rail, energy, water and waste-related infrastructures
can also deflect development away from agricultural domains and towards places
having sufficient carrying capacity.

Within the built-up areas of metropolitan regions, governments will need to do
more to muster the resources needed to fund public improvements that would
respond favourably to higher densities, while mitigating the negative
consequences arising from the impact of the increase in land prices brought about
by higher densities. Basic public infrastructure needs should be a first priority to
elevate living standards, reduce burdens on private businesses, and help move
private capital into socially advantageous uses. Property would need to be
properly registered (Larsson, 1991), tax policies reformed, and capital gains
provisions instituted to discourage rampant speculation and land reservation
(Dillinger, 1991). There would need to be plans to harmonise all elements of the
built environment, including land use and transportation and other infrastructure,
with renewed efforts to create an economic base that can employ the less skilled
urban workers in export and local industries.

Governments could consider taxation to capture the monetary gains of
containment and other forms of compaction, including those arising from growth
in agricultural exports. Such funds could be made available to mitigate the
negative effects of compaction, and to enable cities to secure the various benefits
that compaction might engender. Only with firm policy and enriched fiscal
interventions can we find a compelling case for containment and other forms of
compaction, and for agricultural land preservation in the extended metropolitan
regions of the developing countries of Asia.



71

The Agricultural Consequences of Compact Urban Development

Notes
1. Hyper-urbanisation denotes the population numbers surpassing the urban carrying

capacity. Hyper-urbanisation tends to coexist with the increasing concentration of
population in a region’s most populous cities. Demographic dominance is often
accompanied by the depletion of capital in adjoining areas.

2. Impact fees are charges against land development for the social burdens that such
development evokes. Where low-density development elevates the unit costs of public
services, for example, some argue that the increment beyond average unit costs should be
compensated through a fee charged to the developer. Of course, developers will always
pass on the burden of the charge to the final consumer of the developed land. In the longer
run, the higher prices witnessed by final consumers may lead them to shift consumption
away from more costly parcels of land, or towards other forms of consumption entirely.
The upshot might be higher density development.
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The Need for Compact
Development in the Fast-
Growing Areas of China:
The Pearl River Delta

Introduction
Urban forms in the West are under scrutiny after a century of dispersed urban
development. It is often advocated that urban form should be more compact and
humane, in contrast to the increasingly dispersed forms of metropolitan
development (Bourne, 1992). There is evidence of a strong but complex link
between urban form and sustainable development. Significant relationships have
been found between energy use in transport and the physical characteristics of
cities, such as density, size, and amount of open space (Banister et al., 1997). It has
been argued that land development will bring about a series of costs that are
related to the consumption of capital, resources and energy. It is also claimed that
compact development will reduce development costs in providing infrastructure
to new development sites as well as transportation costs. Compact urban form can
be a major means of guiding urban development to sustainability, especially in
reducing the negative effects of the present dispersed pattern of development in
Western cities (Jenks et al., 1996).

Cities in developing countries are expanding very rapidly. Most of the
development is in the form of urban sprawl at the fringe of the urban areas
(Ginsburg et al., 1991). This urban sprawl has led to many environmental and
transport problems and the loss of valuable agricultural land. The promotion of
compact development could help to protect the loss of prime agricultural land,
reduce development costs, save energy and promote more sustainable urban
development.

The promotion of compact development has more important implications in
China because of rapid rates of urbanisation as a result of its fast-growing
economic development. Since the adoption of an open door policy and economic
reforms in 1978, China has achieved spectacular progress in its economic
development. However, rapid economic development and urbanisation have had
significant impacts on China’s land resources, energy, environment and
agricultural production, and have led to many resource and environmental
problems (Muldavin, 1997; Ash and Edmonds, 1998). One of the most severe
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problems is the acceleration of agricultural land loss since 1978, especially in the
late 1980s and early 1990s. China has an inherent land-use problem because the
per capita arable land is far below the world’s average. Unfortunately, China’s
arable land base has continued to be reduced as a result of recent rapid
industrialisation and urbanisation (Ash and Edmonds, 1998). The shrinkage of
arable land has resulted in a decrease in food production in some coastal regions.
For example, paddy production in Dongguan in the Pearl River Delta in southern
China dropped by an astonishing 63% between 1979 and 1994.

The Pearl River Delta in Guangdong Province in southern China is the fastest
growing region in China (Vogel, 1989; Yeung and Chu, 1994). Urbanisation is
very rapid as a result of its very high rate of economic development (Xu, 1990; Xu
and Li, 1990), and takes the form of urban sprawl around the small cities and
towns. The Pearl River Delta was an important food production area in the past,
but now there are concerns about encroachment on valuable agricultural land and
the deterioration of the environment. As the Pearl River Delta is developing ahead
of other areas in China (Vogel, 1989), any solution for it could be a solution for
other areas in China. This chapter will examine urban sprawl and agricultural land
loss in the Pearl River Delta, using Dongguan as a case study. It will attempt to
develop a sustainable compact development model using GIS. The agricultural
land, development costs, and energy consumption that can be saved by using this
model compared with highly dispersed development are investigated. The model
will help to guide planners and policymakers towards more sustainable urban
development.

Rapid economic development and urbanisation
Dongguan is located north of Hong Kong and Shenzhen and south of Guangzhou
in the eastern part of the Pearl River Delta in the Guangdong Province of Southern
China (Fig.1). It was upgraded from a rural county to a city in 1985, with a total
area of 2,465km2, consisting of a city (Guancheng) and 29 towns. The growth of
industry has outstripped that of agriculture. The average annual industrial growth
rate was 37% between 1985 and 1992, and in some years it was over 45%,
compared with 8.5% for agriculture. Together with Shunde, Nanhai and
Zhongshan, Dongguan is considered to be one of the ‘Four Little Tigers’ of the
Pearl River Delta.

Rapid economic development has led to rapid urbanisation (Yeh and Li, 1999).
There has been a quick transition of the labour force from agricultural activities to
non-agricultural activities. In 1978, prior to economic reform, only 16% of
Dongguan’s labour force was engaged in non-agricultural activities. By 1993, the
proportion of the labour force engaged in non-agricultural activities had risen to
64%. The labour force engaged in non-agricultural activities was 77,172 and
406,341 respectively in 1978 and 1993. The rate of increase was as high as 28.4%
per annum in this period. Since 1986, more than half of the labour force has been
engaged in non-agricultural activities due to a process of rapid rural
industrialisation. Although urbanisation levels are still low compared to those of
Western countries, it has one of the highest levels in the nation.

The greatest economic stimulus in the 1980s came from labour-intensive
processing industries. Hong Kong’s partners subcontracted their manufacturing
work to Chinese partners with the provision of the necessary raw materials,
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equipment and techniques for production. The Chinese partners earned
processing fees by finishing the required production and shipping back the
processed products to Hong Kong for export. In 1990, according to China’s
Customs Statistics, Guangdong’s export earnings were US$18.7 billion, 30% of
the national total. Nearly half of these earnings came from subcontracted
processing industries (Liu et al., 1992), many of which were located as village
enterprises in the townships of the Pearl River Delta. These village enterprises
have taken up agricultural land, but not on a very large scale.

In the 1990s there has been rapid development of the property market and
tertiary sector in the Pearl River Delta, fuelled by the property boom in Hong

Fig. 1. The location of
Dongguan and its towns.
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Kong. Land speculation has been severe and geared towards Hong Kong’s
buyers because house prices in the Pearl River Delta are only one-tenth of
those in Hong Kong. Investors and local governments can obtain a much
quicker return from the development of Pearl River real estate. It is reported
that 40–50% of the revenues of some local governments is derived from real
estate (Pan, 1994). Even the Guangdong Province earned 44.8% of its revenue
from land sales in 1993. In the early 1990s, which was the peak period for
property development, the rate of return from investment in real estate could be
as high as 50–100%, whereas the rate of return from investment in
manufacturing was only 10% (Pan, 1994). This drove a lot of foreign and
domestic investors into land and property speculation although some of them
had not worked in the real estate industry before. Land speculation in many
cities and towns, not surprisingly, is characterised by an inappropriate
allocation of land resources and capital.

Urban sprawl and agricultural land loss
Although it is easy to observe the rapid land-use changes to urban sprawl and
the agricultural land loss in the region, detailed and up-to-date information is
not available from official sources. This can be overcome by the use of remote
sensing and GIS which can provide a fast and efficient method to carry out a
land-use inventory and detect changes, and analyse the environmental impacts
of land development. Remote sensing data are capable of detecting and
measuring a variety of elements relating to the morphology of cities, such as
the amount, shape, density, textural form and spread of urban areas (Webster,
1995; Mesev et al., 1995). Remote sensing data are especially important in the
areas of rapid land-use changes where the updating of information is tedious
and time-consuming. The monitoring of urban development is mainly to find
out the type, amount and location of land conversion. There are numerous
studies in using remote sensing to monitor land-use change (Fung and LeDrew,
1987; Eastman and Fulk, 1993; Jensen et al., 1995). Satellite images can be
used to help planners and government officials to monitor and control rampant
development patterns.

Land-use change and urban development analysis in Dongguan were carried
out by the use of three temporal Landsat TM multi-spectral images of 30m
resolution dated 10 December 1988, 13 October 1990 and 22 November 1993.
Principal component analysis of stacked multi-temporal images method was used
in analysing the images (Li and Yeh, 1998). The results of the analysis of the three
images showed that between 1990 and 1993, the whole city experienced a fast
expansion of urban areas at the expense of agricultural land. The area for urban
land use rapidly expanded from 18,351 hectares in 1988 to 19,604 hectares in
1990 and to 39,636 hectares in 1993. Major urban expansion appeared in the
early 1990s. The annual growth rate of the urban area was only 3.4% in 1988–90,
but rose to 34% in 1990–93.

Compared with other cities in developing countries, the land-use changes in
Dongguan in 1988?93 were focused on the surrounding towns rather than the city.
Taking advantage of cheap labour and land, and more relaxed environmental and
development controls, the towns in Dongguan developed as fast as the city,
resulting in a more dispersed pattern of urban development (Fig. 2). Much of the
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development was sporadically located and unplanned, and mainly occurred in
Guancheng and towns along the railroad and super-highway from Hong Kong to
Guangzhou. These are the areas that are most accessible to Hong Kong by rail and
road and are therefore more attractive for building housing and factories oriented
towards the Hong Kong market. Land consumption per capita increased
substantially from 128.4m2 to 295.8m2 between 1988 and 1993, both much higher
than the national standard of 100m2. Urban expansion has resulted in the loss of
21,286 hectares of agricultural land, made up of cropland and orchard,
constituting 13.2% of the total (Fig. 2).

Rapid land-use changes can be explained by analysing the average net annual
income from various kinds of agricultural activities (Table 1). Growth of cash
crops, such as bananas and oranges, has the highest net income. But this is
insignificant compared to the sale of land for urban development, which has a
price of about US$80,000,000 per km2. The price of a square kilometre deposited
in a bank at an interest rate of 6% would be US$4,800,000, which is about 20 times
the annual income from the highest return in growing cash crops. Furthermore, the
large amount of capital gained from the sale of land can be further invested in
property or industrial development which can easily have a yield of 20% per
annum. Some of the money from land sales was channelled into Hong Kong’s
property market, and at the peak of its property boom in the early 1990s yielded an
annual return of 50%.

Fig. 2. Urban sprawl and
agricultural land loss in
Dongguan 1988–93.
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Land-use planning has also contributed to the loss of valuable agricultural land
through an over-estimation of future population growth and land demand (Table
2). Although many towns in Dongguan have a current population of only about
20,000–30,000, urban planning is usually based on bold assumptions that they
will reach a population of 150,000–300,000 by 2005. The nation has a fixed
standard of land consumption per capita—100m2 for cities and 150m2 for rural
towns. With a high population projection, a town gets a larger land consumption
quota from the provincial government. The average natural population growth of
Dongguan was only 1.5% per annum in 1978–1993, and it is unlikely to reach the
projected population through natural increase. For example, the population of
Qingxi was 22,856 and 25,651 in 1953 and 1978 respectively, with an annual
growth rate of only 0.46% in 1953–78 (Xiao et al., 1994). With this growth rate,
Qingxi would have a population of 36,814 by 2005. Yet the town has been
planned to become a middle-rank city with a population of 300,000 by 2005,
about eight times higher than the natural growth rate. This is very high even
taking into account the large temporary population working in the factories,
which is often two to three times that of the permanent population.

Land consumption per capita in Dongguan is much higher than the national
standard. It is 226m2 for the city, Guancheng, and in some towns, such as
Fenggang, it can be over 1,000m2. This is considerably higher than Guangzhou,
the provincial capital of the Pearl River Delta, adjacent to Dongguan. In 1992, the
built-up areas of Guangzhou had an area of 245km2, a registered population of
3.05 million and a floating population of 500,000 (Yao, 1992). The land
consumption per capita is thus only 69m2, giving a density of around 14,500
persons/km2.

Compact development with substantially reduced per capita land
consumption can be found in many international cities. For example, 6 million
people are living in a radius of 14km around Paris, giving a density of 30,612
persons/km2. In Seoul 6 million people live within 10km of the city centre, giving
a density of 60,000 persons/km2 (World Bank, 1993). Hong Kong is an extreme
case of compact development, with the density of the inner city as high as 116,531
persons/km2. Apart from needing less land, compact development has other
significant advantages, such as easier collection of solid waste, and efficient
maintenance of sewers and roads. Compact development can limit urban sprawl
and reduce servicing costs. Urban planners and local governments in the Pearl

Table 1. The net annual
income from various types of
activities produced in
agricultural land.

Table 2. Over-planned
development (1993–2005) in
the towns of Dalingshan and
Qingxi.
Source: Compiled from remote sensing data

and reports of the Xiao et al. (1994)
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River Delta should carefully consider the experience of other cities in China and
Western countries to reduce urban sprawl in the Pearl River Delta. Some
regulations and policies should be drawn up to encourage more compact land
development to reduce land consumption. Otherwise, future generations of the
city will suffer from the problems caused by the present urban sprawl.

Causes of urban sprawl and agricultural land loss
Urban development is very dispersed in Dongguan, leading to a great loss of
valuable agricultural land. The analysis of agricultural land loss shows this trend
is continuing in some towns. Such a highly dispersed pattern of urban
development is not uncommon in cities that were formerly rural counties in
China, especially those in the fast-growing provinces along the coast. This is
caused by rural industrialisation, the rise of localism, land reform, the influence of
Hong Kong, road development, and the lack of a good land-management and
monitoring system (Yeh and Li, 1999).

Rural industrialisation
Rural industrialisation is a common phenomenon in China, especially in the Pearl
River Delta. The introduction of a ‘fiscal responsibility system’ in the economic
reforms of 1978 has had a great impact on the economy and spatial organisation in
China. Under this system, local government had to pay a proportion of its profits
to the central state and the remaining profit could be kept by local government for
other uses (Cheung, 1994). The system allowed a great deal of local autonomy to
develop. As a result, many township-village enterprises (TVEs), owned by
township and village communities and controlled by their respective local
government, flourished in the rural areas of China (Byrd and Lin, 1990; Chang
and Wang, 1994; Nee and Su, 1990). In 1993, TVEs produced 30% of the total
industrial output in China. These rural industries transformed the rural landscape,
and drove a process of rural urbanisation (Chang and Kwok, 1990). Small towns
are especially important in the industrialisation and the transformation of the rural
economy and landscape of the Pearl River Delta (Johnson, 1992; Xu and Li,
1990). Much of the development was located next to the villages, and dormitories
were constructed for workers from other parts of China (Lin, 1997; Ma and Lin,
1993). By building a factory within the jurisdiction of the village, factory owners
were able to save a considerable amount of land rent. These factories are often
close to roads for the easy transport of raw materials and products. This has led to
the scattered development in the towns, blurring the rural-urban distinction.

The rise of localism
Local autonomy and the fiscal responsibility system have given local governments
the freedom and incentive to develop their economies, and are among the principal
reasons for the economic success of China (Montinola, Qian and Weingast, 1995).
But the system also has its negative effects. It has developed into what has been called
the ‘local state corporation’ (Oi, 1995) or the ‘Duke Economy’ (Jiang, 1990; Shen
and Dai, 1990), in which local interest prevails over the national interest. It has
introduced competition at all levels of local government-provinces are competing
against provinces, cities against cities, and towns against towns. One of the results
of this competition is the relaxation of development and environmental controls,
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for a local government that imposes tight controls within its jurisdiction will face a
competitive disadvantage against those that have not tightened their controls.
Another result is competition to provide a hospitable environment for investment,
such as the development of infrastructure. The provision of a favourable
environment in the form of ‘five connections and one levelling’ (roads,
telecommunications, water, electricity, ports, and the levelling of sites) is the main
method of providing incentives to develop the special economic zones in China
(Yeh, 1985). Roads are built in the towns to increase accessibility and land is levelled
to provide an instant start for development projects. Agricultural land and hillsides
have been levelled, and developed into Economic and Technological Development
Zones (ETDZs) to attract projects (Yeh and Wu, 1995). Some of these ETDZs are
speculative, in the hope that investment will come through the provision of serviced
land. The proliferation of construction sites in Dongguan is one result of rising
localism in the Pearl River Delta.

Land reform
Variations in land development patterns have been observed in Dongguan. Land-
development monitoring reveals that some towns have a disproportionately
higher rate of land loss. The establishment of the property market in China was
important in triggering rapid agricultural land loss. The use of land in China was
virtually free from 1954 to 1984. Since the land reform of 1987 which allowed the
paid transfer of land-use rights, land now has a value and has had a very significant
impact on urban development. The reintroduction of land value through land
leasing and the charging of land-use fees has created a property market and
increased the rate of housing construction.

Experiments with land leasing and charging were first tried in the early 1980s
within the special economic zones (SEZ) on land involving foreign investment
(Yeh, 1985). Further land reform was carried out in the Shenzhen SEZ in 1987,
when a ‘Land Management Reform in the Special Economic Zone’ proposed to
lease state-owned land to developers through open auctions or competitive
bidding. The maximum term of lease was 50 years, renewable through negotiation
when the lease expired. Lessees were allowed to sell, assign, or transfer land-use
rights. The paid transfer of land-use rights was made official in the First Session of
the Seventh People’s Congress in 1987.

Local officers began to realise that the sale of land was an easy and effective
way to increase income. In the past, there were major difficulties for local
governments in raising funds to improve their infrastructure and to attract
investment. With land reform, local governments became willing to invest in
infrastructure to improve the environment and accessibility in order to increase
land values. They could use the money generated from land sales to fund further
infrastructure projects and start a virtuous circle of using income from land to
promote development further. This is commonly called ‘using land to breed land
development’. With better accessibility and infrastructure, land commanded a
higher price in the market. Revenue from land could now be used to fund
infrastructure projects such as roads and telecommunications that were not
possible before the introduction of the land market (Yeh and Wu, 1996).

Before the second stage of economic development in the Pearl River Delta,
land development was mainly restricted to the development of factories, ETDZs,
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workers’ dormitories, and housing projects. Land development was much related to
industrial production. But after the property boom in the Pearl River Delta, induced
by the property boom in Hong Kong in 1991, there was a massive levelling of land
for development and speculation in residential development, aimed at the housing
market for Hong Kong residents. House prices in Dongguan were 10% of those in
Hong Kong. In 1992, 69,561 housing units were being marketed and about 30,000 of
them were sold in Hong Kong. This is a huge amount compared to the 26,222
private domestic units completed in Hong Kong in the same year (Rating and
Valuation Department, 1993). People in Hong Kong, who could not join the
property speculation there, could afford to buy property for themselves, their
families or for speculation in Dongguan.

Local government at the town level has a great deal of freedom in the disposal of
collectively owned land. Government in the Pearl River Delta found it more profitable
to sell land to developers, or engage in property development, than to grow crops and
fruit trees. Some of the towns located in the relatively hilly areas away from the delta,
near the Hong Kong-Guangzhou railway, were not doing well from agricultural
production. They quickly capitalised on the property boom by developing housing
and factories on flat agricultural land, generating a large agricultural land loss. They
were able to do so because of their autonomy over land management and the lack of
urban planning and strict development control. A large amount of agricultural land
was levelled into construction sites for property development, disregarding the impacts
on the environment and on future generations.

A lot of this development was fuelled by speculation, leading to a wasteful use
of land resources. A developer could acquire a large piece of land beyond the
needs of his normal business and sell all or part of it at a much higher price several
years later. The largest increase in land use took the form of construction sites.
Satellite images show that the total number of these sites had increased by an
astonishing rate of 969% between 1988 and 1993, much higher than the 14%
increase within built-up areas.

The influence of Hong Kong
Development in Dongguan is highly influenced by investment from Hong Kong,
which provides over 60% of foreign investment in China. Guangdong takes full
advantage of its proximity to Hong Kong. Central government has enabled
Guangdong to attract foreign investment by designating special economic zones,
coastal open cities, and an open economic region that offer preferential treatment
to foreign investment within its jurisdiction. Central government gave the
province three out of the four Special Economic Zones (Shenzhen, Zhuhai, and
Shantou) created in 1979, and two of the fourteen Open Coastal Cities
(Guangzhou and Zhanjiang) in 1984. The Pearl River Delta Open Economic
Region was designated in 1985 specifically to attract foreign investment. Over
87% of its direct foreign investment is from Hong Kong. In addition to direct
foreign investment for joint-venture factories and enterprises, co-operatives or
sole-foreign investment, many Hong Kong manufacturers have established
subcontracting arrangements with Chinese enterprises in the Pearl River Delta
and the Shenzhen SEZ, to take advantage of the cheap labour and land, and loose
environmental legislation. Chinese partners provide the land, plant, labour, water,
electricity and other basic facilities, whereas the foreign investors supply
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machinery, materials, product design, and are responsible for the marketing. The
links with Hong Kong are very important for the development of the Pearl River
Delta, especially personal contacts between friends and villagers who migrated to
Hong Kong and who later went back to their villages to invest (Leung, 1993;
Smart and Smart, 1991). Hong Kong was very important for industrial
development in the first stage of economic development and has become even
more important in the second stage of property development.

Road development
Accessibility, especially to Hong Kong, is very important for attracting
investment. Like other cities in the Pearl River Delta, Dongguan has given a high
priority to improving its existing road systems by constructing more major roads
across the city. In 1992 alone, there was an increase in major highway construction
from only 5.5km to 151km. The improved transport system, however, allows many
rural areas to be exposed to non-agricultural activities. The result is the
occurrence of faster land loss along most of the main roads.

Lack of land-management and monitoring systems
Unlike large cities which have a long tradition and history of urban planning and
land management, many new county-level cities which were upgraded from former
rural counties in the Pearl River Delta have neither a good urban planning management
system nor sufficiently trained staff. Central and provincial government have to rely
on local government to report to them the amount of land development and agricultural
land loss. This is often under-reported because some land may have been used or
‘sold’ illegally. Under-reporting is also due to a poor land-administration and
monitoring system. Although remote sensing and GIS can provide an effective means
of monitoring land development (Yeh and Li, 1997), these have not been used in the
Pearl River Delta. When the agricultural land loss obtained from the analysis of remote
sensing images was compared with that reported in official statistical data, it was
found that the loss of agricultural land was under-reported by 61.3% in government
statistics. The reported figure was only 38.7% of the total 21,286 hectares of cropland
and orchard that was converted into construction sites in 1988–93. As the property
boom came very quickly, much agricultural land had been lost before government
officials could react to the situation.

Modelling sustainable compact development
One of the problems frequently cited in the compact city debate is the lack of
proper tools to ensure successful implementation of compact development,
because of its complexity (Burton et al., 1996). To help overcome this problem, a
cellular automata model for land-use simulation has been developed to minimise
agricultural land loss and create compact development that will be sustainable (Li
and Yeh, 2000).

Based on the concept of sustainable development in Our Common Future
(World Commission on Environment and Development, 1987), sustainable land
use is defined here as land use that satisfies the needs of the current generation and
maintains the opportunities for the needs of future generations. The main issue is
to search for sustainable urban forms that can help to minimise unnecessary
agricultural land loss and promote compact development to minimise
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infrastructure and energy costs. Four operational criteria for sustainable urban
form can be used in the context of urban development in the Pearl River Delta:
 
• not to convert too much agricultural land at the early stages of development;
• to decide the amount of land consumption based on available land resources

and population growth;
• to guide urban development to sites which are of less importance for food

production; and
• to maintain compact development patterns.
 
These criteria can be implemented in a sustainable compact land-development
model, using constrained cellular automata.

The use of cellular automata for modelling
Cellular automata (CA) were developed by Ulam in the 1940s and soon used by
Von Neumann to investigate the logical nature of self-reproducible systems
(White and Engelen, 1993). A CA system usually consists of four elements—cells,
states, neighbourhood and rules. Cells are the smallest units which must manifest
some adjacency or proximity. The state of a cell can change according to
transition rules which are defined in terms of neighbourhood functions
(Couclelis, 1997). CA have become a useful tool for modelling urban spatial
dynamics and structures (Batty and Xie, 1994a, 1994b, 1997; White and Engelen,
1997; Deadman et al., 1993). The essence of cellular automata is that the states of
the neighbouring cells influence the state of the central cell. A simple model is to
project the state of central cell using a 3×3 window to count the distribution of
states in its neighbouring cells. Cells developed in the neighbourhood cells can
add some probability for development in the central cell (Fig. 3).

CA is a good tool for modelling compact development because it is
fundamentally neighbourhood-based. A more compact development can be
achieved by taking into consideration the state of development of the
neighbouring land parcels. The minimisation of agricultural land loss can be
achieved by extending a simple CA model to a constrained cellular automata
model. Agricultural land loss can be dealt with in the constrained CA model by
restricting the development of land most suitable for agriculture and by, initially,
allocating development to land most unsuitable for agriculture. Thus, land

Fig. 3. The basic principle of
cellular automata.
Source: Modified from Batty (1997)
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consumption over different periods of time can be allocated to avoid the early
depletion of land resources.

The constrained CA model for sustainable land development in the Pearl River
Delta was implemented in ARC/INFO GRID environment using the AML language.
The development of the CA model, within GIS, can facilitate convenient access to
information in the GIS database which contains land-use maps, soil maps, economic
data and land-use changes detected from remote sensing. The basic data were mainly
obtained from TM satellite data with 30m resolution on the ground. The data set
was converted into a resolution of 50m on the ground using 619×889 pixels. The
transition rules of the CA model were based on the calculation of the ‘grey’ state of
each cell which was subject to an assessment of development probability and a series
of constraints. A circular neighbourhood was used to count the development
probability for a cell. The following is a brief description of the operation of the
model, further details of which can be found in Li and Yeh (2000).

An operational model for sustainable compact development
Three sets of constraints that correspond to the needs of sustainable compact
development are applied to the model. The first is the local constraint, which is
agricultural suitability. Agricultural suitability of a cell is obtained by interpreting
the soil and slope maps. Each land parcel is given a development suitability score
that is inversely related to its agricultural suitability, to protect agricultural land from
development. Development suitability scores range from 0 to 1, with goodquality
agricultural land having low development suitability scores. The conversion
criterion is that land parcels (cells) with high scores of development suitability, i.e.
low agricultural suitability score, will be selected for development first.

The second is the regional constraint, which is based on the percentage of land
resources available around towns. The percentage of land for conversion available
to towns was calculated using satellite remote sensing data. As a result of this
constraint, towns with a higher percentage of available land were allowed to grow
faster in the CA model. In contrast, growth in towns with a lower percentage of
available land was restricted by applying lower growth rates.

The third is the global constraint, which is the amount of land consumption for
different planning periods. The essence of this constraint is to control land
consumption across time. The amounts of optimal land consumption for different
planning periods were obtained by using an ‘equity’ model according to the
criteria of sustainable development (Yeh and Li, 1998). In the CA modelling, a
global constraint score of 0 was applied and the simulation stopped when urban
growth reached its optimal land consumption.

Fig. 4 is the result for 1988–93 when the products of local, regional and global
constraints were modelled to derive optimal development patterns for the city
compared with the same amount of actual land consumption in Dongguan during
the same time period. When compared with the actual development in 1988–93 in
Fig. 2, land development in the model is more compact with much less loss of
agricultural land. Table 3 shows the comparison between the actual development
and the modelled development. Only about one-fifth of the actual land
conversion occurs on the exact locations expected by the model. This means that
a large proportion (80.7%) of the actual land conversion falls outside the criteria
for compact development.
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Comparison of compact and non-compact development
The evaluation of actual development, and modelled development, was carried
out by measuring compactness and agricultural suitability loss. The compactness
index (CI) is used to identify whether development is concentrated or dispersed.
CI can be calculated by the equation:

(1)
 
where A is the total area and P is the perimeter of development sites.

The index of suitability loss measures the impact of land development on land
that is suitable for agriculture. It represents the amount of agricultural land of the
best quality consumed by urban development. It is calculated by:

(2)
 
where TSL is the total suitability loss, Sk{ij} is the agricultural suitability score for
agricultural type k in location ij, and Ω is the set of all cells of land loss. The
agricultural suitability score ranges from 1 to 7 for the two main types of
agriculture—crop and orchard—7 being most suitable and 1 being most
unsuitable.

The index of total suitability loss can be standardised by finding the average
suitability loss to remove the effects of the sizes of regions. This enables
comparison with other areas of different sizes. As for the agricultural suitability
score, the average suitability loss ranges from 1 to 7. A higher value indicates that

Fig. 4. The simulation of
sustainable compact
development in Dongguan
1988–93 with the constructed
CA model.

Table 3. Comparison of
actual and modelled
sustainable compact
development with the same
amount of land consumption
in 1988–1993 (in hectares).
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urban development has encroached on more fertile agricultural land. The average
suitability loss index (AvSL) is calculated by:

(3)
 
where n is the total number of cells of land loss and nk is number of agricultural
types.

Table 4 shows that the modelled development has much better performance than
the actual development in terms of compactness and agricultural land loss. The
model is able to provide a compact urban form that is 5.5 times more compact than
that of the actual development. Sustainable compact development also has a
smaller amount of agricultural suitability loss, with a lower value of total
suitability loss (TSL) and average suitability loss (AvSL).

There could be substantial savings in development and infrastructure costs with
the implementation of the sustainable compact development model. Infrastructure
includes the supply of water, electricity, gas, telecommunications, and the
construction of roads. A rough estimation of various kinds of infrastructure costs is
presented in Table 5. It is assumed that the basic infrastructure has already been built
along the main transport networks. The infrastructure development costs of each
developed land parcel are the costs for connecting the land parcel to the main
provider along the main transport network. The development costs (DC) of each land
parcel can be calculated by the following equation:

(4)
 
where Ck is the unit price for each type of infrastructure k, Di(N) is the distance
between the developed land parcel i and its closest network N, Ai is the area of the
developed land parcel, and Ω is the set of all development parcels.

Buffer analysis in GIS was conducted for calculating the development costs. It can
be seen that the development cost of sustainable compact development is only

Table 4. Comparison of the
compactness and suitability
loss between actual
development and sustainable
compact development.

Table 5. Comparison of
infrastructure costs between
actual development and
sustainable compact
development (in million US$).
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about 64.3% of that of the actual development. Thus, very substantial savings can
be achieved by sustainable compact development, and this has not taken into
account the annual savings likely to be achieved in transport costs and resultant
savings in energy. As dispersed patterns will increase the average length of each
trip, the total consumption of fuels will be greater. For example, the gasoline
consumption is 120,700kl per year for the existing dispersed pattern according to
statistical data. However, the estimated gasoline consumption would be reduced
to only 79,813kl per year for the compact pattern, as average distances were
significantly reduced. This would represent a substantial saving of 34% of
gasoline consumption.

Conclusions
The protection of valuable agricultural land is important in China, where cities
have been growing rapidly since the economic reform of 1978. The Pearl River
Delta has pioneered the urbanisation process with tremendous changes in recent
years that have caused a significant loss of valuable agricultural land. Excessive
agricultural land has been consumed in the early 1990s as a result of the property
boom in southern China, leading to excessive land conversion and urban sprawl
(Yeh and Li, 1999). Rapid land development and agricultural land losses are
taking place in Dongguan. Of the total area of Dongguan, 23.7% had undergone
changes between 1988 and 1993, much higher, for example, than the 3.2% land-
use change in Hong Kong over a similar period between 1987 and 1995 (Yeh and
Li, 1997; Yeh and Chan, 1996).

Rapid urban expansion remains inevitable in the Pearl River Delta, but the
patterns of urban sprawl should be controlled to conserve land resources. Urban
sprawl, which takes no consideration of urban form and valuable agricultural land
use, has produced severe impacts on agricultural production and sustainable
urban development. Some towns have an unusually high degree of urban
dispersal with excessive per capita land consumption, because of poor urban
planning and management. In many rural towns, the over-estimation of
population growth has led to the allocation of excessive land resources, resulting
in much larger per capita land consumption than the nation’s standards. There is
an urgent need to control such development patterns so that further development
in the region can be sustained.

There has been worldwide concern for sustainable development, especially
after the 1992 Rio Summit (United Nations, 1993). Many countries have prepared
Agenda 21 strategies for the formulation and the implementation of sustainable
development policies. As food supply is one main component of sustainable
development, it is important to make sure that unnecessary urban development on
valuable agricultural land can be prevented as far as possible. The modelling of
sustainable compact development, using constrained cellular automata with a
geographic information system, shows that substantial reductions in the loss of
good agricultural land can be achieved. In addition, the model can also
demonstrate substantial savings in development, transport and energy costs,
further achieving the objectives of sustainable development. It can help achieve
savings as high as 35.7% for land-development and infrastructure costs, and 34%
for gasoline consumption. Thus the model can be used to formulate sustainable
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strategies for protecting valuable agricultural land from development, for reducing
costs, and for co-ordinating the timing and location of land development.

An operational model for sustainable land development exists, but its
implementation now depends on the will of planners and local governments to
use it to achieve sustainable development for the benefit of the future
generations. The present study has only analysed the advantages of sustainable
compact development compared with the actual amount of land consumption.
However, further studies are needed to examine the land-development process
in the Pearl River Delta to see whether the amount of land consumption is
really necessary and whether its impact on the environment can be further
minimised. A better development control process and planning system with
sustainable development objectives may need to be formulated and
implemented in these studies. Higher development intensity may also be
needed to minimise land consumption.

The problems of agricultural land loss present in Dongguan are not unique in
China. Indeed, they are commonly found in many cities in China, but especially
in those new county-level coastal cities that are surrounded by fertile agricultural
land. If a solution for Dongguan can be found, then it should be possible to apply
it to other cities in China and in other parts of the world, thus helping to make
cities more sustainable in the future.
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The Sustainable City as
Metaphor:
Urban Environmentalism in
Medellín, Colombia

Introduction
The application of environmental concerns to the city has brought with it
tantalising new questions for both urbanists and environmentalists. Given the
environmental crisis facing humanity as a whole, and the high urban content of
that crisis, was there a settlement pattern and built form that was somehow
intrinsically suited to fostering a sustainable future? Could a particular urban
configuration be devised with spatial properties sufficient in themselves to
overcome the substantial economic, social, political and technological obstacles
to urban sustainability? In short, sustainability has opened up the possibility,
substantiated on environmental grounds, for a new idealisation of urban form. The
‘compact city’, though not restricted to exclusively environmental concerns, is
one of the most compelling propositions in this direction.

In the brief period since the debate was formally opened in Europe with the
publication of the Commission of the European Community’s (1990) Green
Paper on the Urban Environment, the internal logical contradictions of the
compact city first signalled by Breheny (1992) have been either largely ignored,
or identified as a practical challenge to the technical and social organisation of
cities. This emphasis on sustainable practice was confirmed at the Istanbul Habitat
2 Conference (United Nations, 1996) and now dominates most urban research and
management efforts. Although it would be foolish to underestimate the
substantial innovations achieved in the search for urban sustainability, it would
be equally unwise to ignore their modest impact in solving global environmental
problems (see UNEP, 1999; Low et al., 2000). Nevertheless, sustainability is now
a universally established urban development goal, despite a continued lack of
clarity about its implications for urban form and lifestyles and its implications for
the production and consumption of urban space.

The focus of this contribution is on the sustainable city as an idea rather than on a
technical agenda for improving objective environmental conditions. More specifically,
the sustainable city can be understood as an ideal—a particular fixation of social
aspirations and spatial meaning, with the power to reorganise urban purpose and
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legitimate public action in the name of the common good. In this sense, the measurement
of achievement is not concerned with such things as levels of contamination and urban
biodiversity, or even quality of life issues or social justice, but the degree to which the
idea achieves public recognition and support, thereby contributing to the question of
social cohesion and urban governability. The sustainable city is thus apprehended in
its metaphorical purity: as a way of conveying meaning and rephrasing socio-spatial
problems in a politically manageable form. As a consequence, analysis passes from the
technical to the discursive, from natural resource systems to the social mobilisation of
meaning through discourse and urban form.

This particular angle on the compact city idea will be explored in relation to
the city of Medellín, Colombia. This extraordinarily dynamic city is an
appropriate case study since its energetic pursuit of the sustainable development
agendas since the mid-1980s has been undertaken in the midst of a severe social
crisis. Acute social conflict associated with drugs cartels has been complemented
by political violence and crises of public order, as well as the normal Latin
American problems of escalating crime and violence. The need for the
reconstruction of a sense of unity of purpose has never been more acute in
Medellín and the opportunity to use the environment to further that end has been
eagerly and successfully taken up.

The metaphor and its context: the case of Medellín
Whilst there has been some recent critical discussion of the notion of urban
sustainability (see Dragsbaek Schmid, 1998; Parnwell and Turner, 1998; Marcuse,
1998), in general the terms sustainable urban development and the compact city
have been largely taken in a literal sense. On the basis of the internal conditions of
cities and their contribution to global environmental problems, an urban
environmental agenda has emerged, grouped around the issues of energy
consumption, pollution, transport, nature, lifestyle and management (Brand,
1998). The challenge of sustainable cities has been framed in essentially technical
terms—the reduction or elimination of objectively defined problems. This, in
turn, has largely defined the socio-spatial agenda for the environmental
management of urban change. The approach has been pragmatic and piecemeal,
doing what is possible in each particular place—and the scale of achievement is
measured precisely in terms of sustainability indicators.

The idea of the compact city, with its emphasis on form, reflects this overall trend.
Interestingly, the debate has not been restricted to any particular spatial scale—the
sustainable city debate is not limited to the city as the defining spatial unit. The
pragmatic and incremental approach to urban sustainability has focused attention
on the individual building and on the neighbourhood, whilst the recognition of
urban systems has turned attention to regional settlement patterns. The defining
element appears to be the environmental impact of this set of spatial forms and
activity patterns. In this way, the compact city idea reveals itself in a figurative as
opposed to a literal sense. Furthermore, it can be argued, following Castells (1996),
that the more economic and social space has exploded, the more the urban
environmental agenda attempts to anchor the consequences of this movement to
geographical space, in an environmental referencing of place creation.

When seen in this light—the control over space and the management of place—
the logical-technical inconsistencies of sustainable development and the persistent
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ecological limitations of sustainable urban practice cease being problematic in the
orthodox sense. The challenge of the sustainable city becomes less an ecological
problem and more a means of spatial administration. It becomes, in other words, an
expressly political project aimed at re-framing urban problems and predefining socio-
spatial goals. The compact city may thus be seen as a metaphorical device for
condensing these goals, for encapsulating a new set of social meanings and for
captivating the intellectual and social imagination in the management of place.

The nature of metaphor
Metaphors have a long and honourable tradition in urbanism, from the garden city
of the late nineteenth and early twentieth centuries, through the streets-in-the-sky
proposed by modernism, to today’s new urban villages. In the current period of
postmodernism, planning metaphors have proliferated with proposals for the liveable
city, the healthy city, the educating city and so on. Whilst visual metaphors are part
of the everyday diet of architecture (see Jencks, 1977), the use of literary metaphors
in urban planning is equally pervasive yet, perhaps, less studied. Indeed, it might
be suggested that metaphors are more pertinent to planning than architecture as a
form of communicating meaning, in that planning communicates not just aesthetic
pleasure but also social purpose. The way in which metaphors communicate is of
key importance. Planning in general, and the natural/scientific basis of the
sustainable urban development ideal in particular, are socially legitimised on the
basis of expert knowledge and rational explanation, yet planning makes permanent
recourse to rhetoric. Metaphors are a powerful part of those rhetorical resources and,
in contrast to rational analysis, metaphors are direct, appealing and suggestive—
they stir the emotions and motivate. They are not analytical in the sense of
disaggregating problems and uncovering causal relations—they condense meaning
and symbolise aspirations (see Harré et al., 1999).

The general movement of the idea of sustainability over the last ten years tends to
support this metaphorical understanding of the term. Whilst initially referring to the
objective condition of natural resource systems, sustainable urban development is
now increasingly associated with a certain social subjectivity concerning the quality
of life, interdependency, welfare, inclusion and cohesion. The sustainable city may
thus be seen as a vital metaphor for re-animating social aspirations in the context of
postmodern individuality and the privatisation of life, whilst at the same time insistently
profiling the future in counterpoint to the mesmerising uncertainties of an ever-
changing present (Brand, 1999). For its part, the compact city is an even more powerful
metaphor, more resonant and connected to today’s consumer culture. It is, after all, a
contemporary of the compact disc—it feeds off the latter’s connotations of leading
edge technology, the latest in lifestyle, and push-button efficiency. The compact
city places itself in tacit opposition to the tawdriness of sprawl (of cities, or cathode
tubes, or overweight bodies and ill-focused lives).

The metaphor has no precise meaning—it evokes rather than denotes. Meaning
is not determined by the metaphor itself, but is established through an interplay with
context and the way it reverberates in particular circumstances. As a corollary, there
is always an intentional manipulation of meaning, and a social metaphor such as
sustainable urban development is never an objective goal but, rather, an open-ended
range of possibilities whose priorities are determined by the urgencies of the present.
The following section outlines that context and those priorities in the case of Medellín.
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The case of Medellín
Medellín is a city of 2 million inhabitants and the centre of a metropolitan area,
comprising nine other adjacent municipalities, with a total population of
approximately 3 million. In 1930 it was a town of around 100,000 people resting
in a rich upland valley in the central cordillera of the Colombian Andes. Now it
claws its way ever higher up the steep valley sides, and is bursting at the seams
(Fig. 1). It is a bustling, dynamic industrial centre boasting some of the highest
rates of utility provision of any Latin American city—99% of households have
electricity, 98% water and sewerage connections and 82% have domestic
telephones—and enjoys a strong sense of regional identity and leadership
(Alcaldía de Medellín, 1998).

However, in the 1980s things started to go wrong. Accumulated urban problems and
industrial recession combined to produce economic stagnation, widespread
impoverishment and spatial segregation (Departamento Administrativo de
Planeación Metropolitana, 1985). Latent social tensions rose to the surface and then
exploded with the emergence of the local drugs cartels (Jaramillo, 1996). A culture
of violence began to set in and the number of homicides in the metropolitan area
reached 6,644 in 1991 (1 in 400 people being murdered per annum). Violence reached
epidemic proportions and murder has continued to be the principal cause of death
amongst 15–40-year-olds throughout the 1990s, and remains the everyday
obsession of all social groups (Jaramillo, 1995; Veeduría Plan de Desarrollo, 1997).

Two major policy areas were designed to re-establish public order and local
state control. The first, most obvious and most widely recognised was overtly
political. In an unprecedented move a Presidential Commission was set up to
address the critical social problems of the city directly, particularly those
associated with the high levels of generalised crime and violence and the drugs
cartels. The strategy involved a policy of political negotiation with illegal
organisations (drugs cartels, urban guerrilla movements and criminal gangs) and
the establishment of non-violence pacts between warring factions in the popular
sectors of the city (Programa Presidencial, 1992; Jaramillo et al., 1998).

Fig. 1. The city of Medellín
set in a narrow steep-sided
valley in the Andes.
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The second policy area was explicitly spatial and aimed at improving living
conditions in the poorer areas of the city. It focused on people’s everyday lives
within the context of escalating violence, disorder and desperation. Given the
exceptionally high level of public service provision, and generally decent
physical housing conditions, spatial improvement was largely (though not
exclusively) a qualitative challenge. The rest of this chapter will examine how, in
the face of an acute urban social crisis, the environment and the idea of
sustainability played a key role in the symbolic reconstruction of a sense of unity
and common purpose. In focusing attention on the environment, it is not
suggested that the environment in itself was an effective medium for re-
establishing social order in the city, or that it has innate qualities which somehow
determine socio-spatial welfare.1 Indeed, it is precisely the social construction and
exploitation of meanings of the environment in relation to the overall set of urban
problems which, it is argued, constitute the potency of the sustainability ideal.

The sustainability metaphor and the mobilisation of meaning in Medellín
The implicit challenge of urban environmentalism in Medellín was to mobilise
meanings of the value of life, harmony and peaceful coexistence in and through
nature, and to use the construction of those values to re-think a future overcast by
violence. The environmental problem lay not so much in the objective conditions
of the city’s natural resource systems, but in how to insert the environment in the
deployment of formal urban development resources (both discursive and
physical) in order to provide coherence and direction to urban social life and to
legitimise public authority. The exercise was by no means merely academic—
disasters caused by floods and landslides ensured that the environment was a
socially potent concern. However, for the sustainability metaphor to acquire
social acceptance, meaning had to be mobilised and materialised in the symbolic
forms within which people played out their everyday existence. The following
sections will outline how discourse and spatial form provided the symbolic
meaning, and how specialised institutions ensured its effective transmission.

Planning discourse
The environment was first seriously considered in the city’s 1986 development
plan, and the social context was crucial to the way in which it was presented.
Economic recession and the impact of the drugs cartels were accentuating acute
social problems, and the city’s prestigious Metro project, initiated in 1984, was
submerged in corruption scandals and financial difficulties which would
temporarily suspend construction (Acevedo et al., 1993). As a consequence the
credibility of the local administration was severely weakened, public confidence
in local institutions was low, and a sense of vulnerability pervaded the city. The
environment emerged as a vector of that vulnerability, which could be usefully
exploited to deflect the complicity, or impotence, of the local state with regard to
the generalised and critical decline in the city’s fortunes. The following extract
(Departamento Administrativo de Planeación Metropolitana, 1986, p.39)
illustrates the way in which this effect was achieved:
 

A vital concern is citizen security, without which the panorama will remain
overshadowed by anxiety and fear. This security must be founded on state
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initiatives for the prevention and suppression of crime in all its forms. However,
these measures will be ineffective unless accompanied by the efforts of all
citizens in the fight against crime: collaboration in the vigilance and
protection of public space and private property, the reporting of crime to the
police and, above all, a change in social behaviour which has become lax and
complacent on many fronts. Also of fundamental importance will be those
measures designed to prevent tragedies caused by landslides and floods in the
high-risk zones already identified in the city, improved disaster management
procedures should such events occur, a reduction in road accidents, and better
fire prevention and control. To the extent that the community manages to
recover a sense of tranquillity and become co-author of its own security, it will
in turn be able to devote greater energy to building progress in the city and to
consolidate confidence in the future.

 
A year later, a landslide in the Villa Tina sector of the city caused the loss of 300
homes and 500 lives, thrusting the environment tragically to the forefront of
public attention. The vulnerability/environment equation was consolidated, as
illustrated in the post-Brundtland spirit of the following announcement from the
leader of the city council, in a public forum on the environment and urban
development (Concejo de Medellín, 1989):
 

Together with violence, hunger and social decomposition, the twentieth
century citizen is witnessing the painful spectacle of the extinction of his
natural environment and his own life, in a future scenario which to many seems
irremediable…This forum will suggest priorities for action. State initiatives
must be backed up through education and community awareness. Solutions are
urgently needed and there is no time to lose.

 
By the early 1990s the association of the environment with the quality of life and
liveability of the city had been consolidated in discourse, along with a technical
agenda based on disaster prevention and management, water pollution and urban
forestry. However, social conflict continued to escalate. National proposals for
constitutional reform included the highly controversial issue of extradition,
solicited by the USA and fiercely opposed by the Medellín drugs cartels. The
latter waged a campaign of intimidation and terror. A war raged on the streets
between the Mafia and the police and bombings and shootings were a daily
occurrence (Jaramillo, 1996). The Presidential programmes, mentioned earlier,
were introduced with some success, and a city development plan produced in
1993 argued that the city was beginning to emerge from the worst of the violence
and bloodshed. A sense of relief permeated the city, along with an urgent
awareness of the need to re-establish social harmony, rebuild social structures and
restore urban self-confidence. Sustainable development was introduced for the
first time, as one of the eight general principles of the plan. The definition of the
meaning of the term (Concejo de Medellín, 1993, p. 97) resulted in an adaptation
of the Brundtland definition to the city’s context of violence:
 

Planning in Medellín will be undertaken from a human perspective and with a
sense of responsibility for future generations, through the adoption of the
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criterion of sustainable development. In meeting present needs, deficiencies
arising from the past will also be addressed, along with the setting of
conditions which guarantee peace and prosperity for the future citizens of
Medellín. The governance of the city will be ruled by the principles of respect
for human life and all other forms of life and the integral development of the
city’s inhabitants, and therefore of the city itself. It will be realised through
harmonising the activities between human beings and between human beings
and the ecosystem which surrounds us.

 
The Rio de Janeiro Summit of 1992 provided international recognition of the
environment as an integrated urban development issue. It gave additional
authority to the city’s use of the environment as a device for conceptually
reconstituting a sense of wholeness and harmony in a socially fractured and
violent society, and as a means of solidifying optimism in the future. The
environment became intimately associated with notions of equality, security,
peaceful coexistence, rationality and harmony—all those qualities so notoriously
absent from the world of social relations in the city at that time. This unwritten
strategy continues today. More recently the technical agenda has been
consolidated (especially for air pollution and solid waste management) and much
emphasis has been given to environmental education. However, the environment
continues to be associated and discursively articulated with social cohesion and
the quality of life. The hard edge of urban living is increasingly discussed in terms
of competition with other cities in a global economy and the environment is now
the privileged arena for reason, harmony and healthy good living.

Institutions
Development plans have established the contours of the urban environmental
discourse and staked out the set of meanings of the environment in relation to the
overall urban problematic. However, this formal discourse on urban development
has occurred only within a limited technical and political realm. New institutions
were required for meaning to be transmitted to the larger public audience and to
extend the discourse beyond the limited scope of public participation exercises.
Above all, institutions with specific environmental responsibilities were required
to convert discourse into practical action, and to ground symbolic meaning in the
everyday experience of urban reality.

In the case of Medellín there were two institutions of special importance. The
first of these was the Instituto Mi Río (My River Institute), created in 1992 with
the purpose of protecting the metropolitan river system. This function was
quickly expanded to include the integrated management of the river Medellín
basin, which coincides almost exactly with the boundaries of the metropolitan
area. As both an executive and co-ordinating body, its governing board was made
up of the city mayor, the chief executive and head of planning of the metropolitan
authority, the general and technical directors of the public utilities company, and
the executive director of the chamber of commerce. A community representative
was later added to the board.

The initial emphasis was on the landscape improvement of the immediate
environs of the river Medellín in the central area of the city, but this was rapidly
expanded to the management of the tributary streams which flow down the
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mountain slopes, especially in the popular sectors of the city. In the period between
1995 and 1996, the Institute implemented some 600 projects involving civil
engineering works, river bed maintenance, and revegetation and landscaping
involving an area of 1,688,000m2 and the planting of 90,000 trees (Instituto Mi Rio,
1996). More recently, the Institute has strengthened its social development
programme, and half of its 1999 budget of US$7.5 million is devoted to
environmental education and employment generation (Instituto Mi Río, 1999).
Although the control of the Institute is traditionally political and its management
structure somewhat vertical, the Institute has developed vigorous participation
strategy. It quickly reached a wide body of community organisations through its
direct work in the neighbourhood improvements, campaigns, competitions,
workshops and festivals, as well as developing an energetic public relations policy
through publications, promotional brochures, videos and media campaigns. The
Instituto Mi Río was quickly developed as a modern, efficient, high-profile
organisation working closely with both the media and the community. Its works
have had a high visual impact on the city and it enjoys widespread public support.
Above all, it was able to demonstrate ‘sustainability’ in action (Fig. 2).

The second institutional innovation resulted not from a local initiative but from
national policy. The creation of the Environment Ministry in 1993 led to the setting
up of regional corporations with responsibility for environmental protection. As
regional environmental authorities, their functions include environmental approval
for development projects and local development plans. Financed through a special
rate on land tax, they have quickly acquired financial muscle and technical expertise,
and have become powerful actors in the development process. A curiosity of the
system is that large cities such as Medellín are controlled by two such regional
corporations, one for the rural area and another for the built area.

The interesting thing about the regional corporations is that they exercise
authority through legislation and technical knowledge. Whilst the Instituto Mi
Río mobilises meaning through concrete action and urban projects, the
corporations act as arbiters in the event of disputes over those meanings. Through
their legal powers, their scientific knowledge base and technical expertise, they
control the discursive limits of urban environmentalism and ensure that the social
content remains within the institutionalised limits of the state. Furthermore, these

Fig. 2. Environmental
symbols through architecture
—the cultural centre of the
Instituto Mi Río, the first and
only building to occupy the
river environs.
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new environmental institutions were installed at the same time as housing, health
and social security institutions were being dismantled, reformed or privatised,
thereby consolidating a shift in the idea of welfare away from traditional areas and
on to the environment.

Spatial form
Sustainable urban development, understood as the mobilisation of meaning
through symbolic form, leads to a substantially different spatial agenda from that
normally associated with the compact city. The functional dimension of spatial
organisation (such as energy consumption, pollution, environmental and health
issues) cedes to an alternative social rationality. Whilst the general objective
might be the same, Sustainable urban development, the means to achieve it is
posited in the aesthetic rather than the technical realm. The systematic
mobilisation of meaning is achieved not through the objective organisation of
spatial activity, but through the systematic articulation of visually significant
events in the urban landscape. In other words, even though ecological and
environmental improvements are almost inevitably involved, there is an implicit
aestheticisation of the urban sustainability ideal.

The Medellín experience can be described in terms of three major aspects which,
it might be observed, are characteristic of urban environmentalism in general: the
elevation of natural elements to key status in spatial organisation, the greening of
built form, and the redirection of socially significant urban events to ‘natural’ space.
In Medellín, the first aspect was most clearly pursued in relation to the tributary
streams which descend, at times ferociously, from the steep valley slopes. These
streams had traditionally acted as dividing lines between neighbourhoods and as
dumping grounds for domestic waste. The potential risks and dangers have increased
with the gradual settlement of stream beds through invasion. Once the main river
environment had been landscaped, the Instituto Mi Río quickly turned its attention
to these tributary streams and ably exploited the aesthetic potential of the river
system for the improvement of the popular sectors of the city (Fig. 3).

The second aspect concerns urban greening, or the generalised distribution of
nature in urban green space. The tree in particular symbolises and simplifies the
idea of nature and its associated values of peace and harmony. Urban greening
can, of course, be rationalised on the basis of the ecological function of urban
forestry in relation to decontamination, micro-climatic control, soil stabilisation
and the conservation of urban wildlife habitats. However, in Medellín the ‘Green
Mayor’ was particularly influential in promoting the planting of socially useful
fruit trees and the sheer pleasure of a green environment. The potential of greening
in a moist tropical climate was enormous, and through the actions of the Instituto
Mi Río and other organisations, an estimated 650,000 trees have been planted
over the last fifteen years (Departamento Administrative de Planeación
Metropolitana, 1999). The appearance of the city has been radically transformed.
Tree planting was concentrated in flow spaces such as river courses and highways,
as well as in parks and open green spaces.

The third aspect is perhaps the most radical and innovative in terms of spatial
reorganisation, and concerns the extension (and perhaps eventual displacement)
of symbolic space from the historic centre to the main river (Viviescas, 1998; Plan
Estratégico, 1997). The geographical distance is 1 to 5 kilometres, but the cultural
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and spatial obstacles are enormous. The cultural significance of the historic centre
remains very strong in the city, despite a recent shift of the financial and business
sectors to an intermediate location and widespread concern over the social
deterioration of the city centre. More important still are the spatial difficulties.
The river presents a harsh and hostile environment; it was channelled in the 1950s
and its immediate environs converted into the main artery for road and rail
transport, electricity distribution lines, oil and gas ducts—an efficient monument
to civil engineering and modernist rational planning. Despite the sewage
collection and water treatment programme which has been underway since the
early 1980s, it remains a noisy, polluted, and highly constrained linear space with
few redeeming architectural features. However, since the landscape works
undertaken in 1993–4, the city authorities have successfully transferred major
festivals such as the Christmas celebrations to the river and invented numerous
sports and recreational events around it (Fig. 4).

The conversion of the riverbanks, something similar to the central reservation of a
motorway, into the city’s principal urban space denies all the traditional logic of
planning and urban design. It can only be explained by the elevation and
mobilisation of environmental values through discourse and institutions, and the
aestheticisation of the environment above and beyond all functional considerations.

Conclusions
This chapter has focused on the symbolic content of the urban sustainability
agenda and illustrated the means and possibilities of the mobilisation of meaning
through a case study of Medellín. It is important to clarify that this symbolic
content is not divorced from the technical rationality of environmental systems
management, but simply acts at a different level. Technological rationality
consists of an analytic explanation of external reality, whilst the symbolic aspect
condenses and internalises its meaning. In the process, the objects of the technical
agenda undergo a kind of metamorphosis—they become, as it were, ethereal,
representations of something other than themselves, objects of collective desire.

Medellín may be seen as an energetic and enterprising example of the
systematic exploitation of the symbolic power of the environment to address
social ills—an inwardly directed and unpremeditated strategy to materialise
the representational rather than the functional sustainable city through
discourse and spatial form. However, if Medellín is an exaggerated case of

Fig. 3. Environmental
symbols through residential
improvement—stream
management engineers the
spatial organisation of low-
income areas.
Source: photograph courtesy of Instituto
Mi Río.

Fig. 4. Environmental
symbols through activity—the
annual about race.
Source: photograph courtesy of E1 Mundo
newspaper.
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social decomposition being held in check through urban environmentalism, it is
far from unique in its overall urban problematic, whether in developing or
developed countries. Something similar is going on in all cities. The Medellín
example shows that meaning must be permanently reconstructed in line with
the evolution of social and political conditions. It remains to be seen how this
symbolic, relational exploitation of the environment will develop over time
and in different places.

The perspective developed in this chapter is perhaps at odds with more
conventional, technical approaches to the sustainable or compact city. On the
other hand, it helps remove the debate from the constraints of the natural sciences,
and repositions the discussion within the mainstream tradition of architectural
and urban studies, which understand urban form as the spatial configuration of
social structure, meaning, power and control. The idea of the compact city (or
neighbourhood or region) ceases to be a concern limited to spatial organisation
and activity patterns. It begins to embrace the idea of the compaction of meaning
through symbols consisting of words, actions/institutions and objects, and the
systematic articulation of the signifying power of the environment.

Note
1. The widespread association of the objective conditions of the natural and built

environment with the ‘quality of life’ tends to reify the environment and suggest a return
to environmental determinism. Whilst the individual experience of the physical
conditions of cities is obviously important, it should not overshadow the social processes
of environmental production. This chapter shares the perspective of recent developments
in critical theory that emphasise the embeddedness of the environment in cultural
dynamics and social practices (see Macnaughten and Urry, 1998; Fischer and Hajer,
1999) and the view that arguments about nature/environment are ‘necessarily and
simultaneously proposals for social change’ (Harvey, 1996, p. 119).
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A High-Density ‘Instant’ City:
Pudong in Shanghai

Introduction
The visible change to many Chinese cities over the past two decades has been the
ultra-rapid emergence of high-density, high-rise built forms, a phenomenon that
has led to the term ‘instant’ cities. This chapter discusses the process of forming
the ‘instant’ city of Pudong, a large area within Shanghai, and analyses the present
environmental, economic, social and cultural impact of its phenomenal pace of
development. It is argued that ‘instant’ cities in China do not reflect regionalism,
but are a product of intense competition to reach world city status. This chapter
suggests that while these forms of rapid development seem to be becoming a
model for future development, the process of urban growth occurs with apparent
disregard for sustainability.

Shanghai has a favoured geographic location at the mid-point of the Asian
economic corridor, which encompasses global cities such as Tokyo, Hong Kong,
and Singapore (Fig. 1). It has a total land area of 6,219km2, nearly 3,250km2 are
urbanised, and by 1998 it had a population of 13 million. Historically, Shanghai
has been an important city to China since it was designated as a Treaty Port in the
early 1840s. By 1949, Shanghai’s financial market was the third largest in the world
after London and New York, surpassing Tokyo, Zurich and Hong Kong (Li, 1998).
During the period 1949–1984, China’s anti-development strategy drained 87% of
Shanghai’s total revenue through taxation, leaving little money to improve the city,
especially its infrastructure (MacPherson, 1994). In 1984 Shanghai, together with
13 other coastal cities, was opened up to foreign investment as a result of China’s
Open Door Policy (Li, 1991). Now, Shanghai is shifting from being an economic
powerhouse in East Asia towards world city status. The state’s intention of turning
Shanghai into a world city led the government to adopt a high-density, vertical city
form, with eye-catching skyscrapers, setting a new standard for China’s overall
development. A foreign-led, and high-density-driven, urban development strategy
has become the acceptable norm in Shanghai. This strategy is supported by the
Chinese government and private developers and will be used for the ‘national
reconstruction’ for the whole of China.



104

Stephen S.Y.Lau, Q.M.Mahtab-uz-Zaman and So Hing Mei

For many provincial and state authorities, Pudong is seen as the land of promise.
The ambitious vision which created it grew from the recognition that China is
gradually emerging from the world trade embargo imposed by the International
Trade Organisation (ITO) in 1950. Alongside access to the world economy, the
Chinese government adopted Open Door and Economic Reform Policies in 1978.
This change was reflected in the growth of GDP (Gross Domestic Product) by an
average annual rate of 9.8% during 1979 to 1997, the highest growth in the world
for that period (Zhao, 1999). China’s market-oriented economic reforms triggered
the rise in living standards, enhanced economic freedom, and considerably
reduced state control over most aspects of the individual lives of the Chinese
people. These reforms also brought with them a fundamental social
transformation, rapid urban growth, and large-scale population migration from
rural to urban areas, mainly for construction-related jobs.

The formation of an ‘instant’ city
Traditionally, cities such as Paris, Calcutta, Tokyo and New York have grown out
of a long process of human intervention that has shaped their form (e.g. Mumford,
1961; Lynch, 1981; Braunfels, 1988). Nevertheless, there have been examples of
a different process, which could be described as ‘instant’ cities. For instance, in the
mid-nineteenth century, it took only a few months for San Francisco to grow from

Fig. 1. Shanghai located in
the Asian economic corridor.
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a small village of 400 people to an eclectic habitat and bustling sea-port of several
thousand inhabitants, following the discovery of gold. The concept became a
unique aspect of California’s development. In the late 1850s, a group of German
idealists arrived in Orange County with a plan for a Utopian town. They created
Anaheim overnight, with a grand plan for common ownership of land, and vast
tracts dedicated to agriculture (Lavoie, 1998). Arguably, Pudong falls into the
‘instant’ city category as, since 1990, it has become the focal point for rapid
development resulting from the government’s development policies of attracting
overseas investment.

The growth of Pudong
Rivers have strongly influenced the spatial development of Shanghai.
Historically, its development has taken place on the Bund on the west bank of the
Huangpu River. Pudong is located across the river, opposite to the Bund, and it
comprises a triangular area of 523km2 bounded to the north and east by the
Yangtze River estuary (Fig. 2).

Fig. 2. Pudong New Area.



106

Stephen S.Y.Lau, Q.M.Mahtab-uz-Zaman and So Hing Mei

In the early days, before Shanghai and the Pudong area were opened to foreign trade
in 1843, there had been foreign settlers along the Bund Area of Puxi (Fig. 3). Shanghai
was first ‘officially opened’ by the British military on 17 November 1842, as result
of an agreement made at the Ching Court, when the British Consul selected an area
of about 100 acres1 east of the Huangpu River. The British recognised the geographic
importance of the site (later named as ‘Settlement’), because of the link between the
Huangpu and Yangtze rivers, giving access to other parts of inland China.

The first buildings in the Bund were very simple, aligned along the Huangpu
River, and designed by foreign architects. The first public project was
improvement of the Bund shore with an 18m wide road forming a ‘boulevard’.
During its early development, the architecture of the Bund was a mixture of the
‘colonial’ and Chinese styles, leading to a distinct individual identity, yet
retaining a coherence of form. Nevertheless, the overall construction and
development of Shanghai was haphazard (Shanghai Pudong New Area
Administration, 1993), and concentrated along the Bund Area, leaving Pudong as
an under-developed low-density residential area.

By the late twentieth century, to release urban pressure from the Bund Area,
Pudong’s development was necessary. Yet, despite its favourable location, the
development of Pudong was not approved until the drawing up of the
Comprehensive Plan of Shanghai by the State Council in 1988 (MacPherson,
1994). On 18 April 1990, the Pudong New Area Administration was established, to
take charge of its development (You, 1995; Zhang and Xie, 1998). The intention
was to rejuvenate Shanghai as an international finance and trade centre, and to
link China with the outside world, by raising its profile to ‘World City’ status, with
foreign investment fuelling development.

Stages of Pudong’s development
The central government planned for Pudong to become a regional development
centre for the eastern part of China. The intention was to attract investors and
advanced technology industries, as a base from which to expand to other regions.
The Shanghai Pudong New Area Administration (1993) scheduled development
in three major stages:

Fig. 3. Old Pudong Area
1990.
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• Stage 1 (1991–1995): During this stage, the focus was on planning and
improving the environment, and completing a river-crossing and avenue-
building projects, to pave the way for foreign investors. Concentration was on
the construction of four development zones to attract both domestic and
foreign investment, and to exploit the advantages of these special areas;

• Stage 2 (1996–2000): This stage comprises further infrastructure projects for
avenues and public utilities to form a backbone for the Pudong New Area; and

• Stage 3 (the first two decades of the twenty-first century): This will be the
final stage to transform Pudong into a modern symbol of the twenty-first
century, primarily as an export-oriented international metropolis, but with
the Bund and neighbouring Pudong area developed as Shanghai’s central
business district (CBD) (Shanghai Pudong New Area Administration, 1993).

Key development zones in Pudong
There are four key development zones with their own specifically designed
functions and distinctive characteristics.

Lujiazui Finance and Trade Zone
Lujiazui is located at the heart of Pudong New Area (Figs. 4 and 5), and is close to
the traditional CBD (the Bund). The Lujiazui Finance and Trade Zone
Development Company, a quasi-government corporation, was established in
September 1990, to supervise the development and management of land parcels
in the zone (Chen et al., 1994). Lujiazui has a total area of 28km2 with 5 km2

already developed for municipal administration, financial business, trading, and
commercial purposes. By the end of 1998, there were 170 high-rise buildings of
which 24 were occupied by financial institutions.

Jinqiao Export Processing Zone
This zone has a total area of 20km2 and is mainly for high-tech manufacturing
industries such as microelectronics and telecommunications. About 16km2 are

Fig. 4. Four major
development zones in the
Pudong New Area.
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used for industrial parks and 4km2 for new residential development. By 1998, there
were 320 foreign (or partnership) projects, for example the Shanghai Huahong NEC
Microelectronics Project, involving a total investment of US$1.2 billion, for
producing computer chips.

Zhangjiang Hi-Tech Park
The Hi-Tech Park covers an area of 17km2 for manufacturing industry with high-
investment, technology-intensive products. The park is divided into six zones: a
hi-tech industrialisation zone; a commercial and residential zone; a
manufacturing zone; a research and education zone; the town area; and living
quarters.

Waigaoquiao Free Trade Zone
This is located at the northeastern part of Pudong New Area and close to the
estuary of Yangtze River, with an area of 10km2. It is an integrated multi-function
free trade zone for warehousing and international trading. The handling capacity
of the Waigaoquiao has reached 4.76 million tons and 491,000 standard-size
containers were loaded and unloaded in this harbour in 1997.

Joint-investment and city restructuring
The Shanghai Pudong New Area Administration (1993) embarked on a process of
the ‘making of a world city’ by initiating a number of policies, including
infrastructure construction together with a strategy of mixed-use development to
accommodate industrial, commercial and residential zones (Fig. 5) (Zhang and
Xie, 1998). Up to 1998, Pudong had received a total investment of US$ 20 billion
from 60 countries and regions for more than 4,600 projects (Li, 1998).

Policies to reinforce state-owned enterprises (SOEs) operate in parallel to the
private sector, and encourage further amalgamation of private and foreign
investment to fund the technical transformation of SOEs. The reform of SOEs is
one of the ten tasks set for the next three years in overall planning policy. This and

Fig. 5. High-density mixed
land use in Pudong: Lujiazui
Financial and Trade Zone.
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the remaining nine tasks shape the main direction of development in Pudong New
Area (Chen, 1998):
 
• Reinforcing Shanghai’s role in serving the whole of China;
• Developing high-technology industries and upgrading key industries;
• Further opening of the Pudong Area to the world;
• Completing the city’s urban improvement programme;
• Completing key municipal projects and reinforcing urban management

within the city;
• Applying science and technology to stimulate the whole economy;
• Improving Shanghai’s social insurance and employment systems;
• Ensuring citizens live by a proper code of morals; and
• Strengthening legislation to achieve efficient administration.
 
The implementation of these policies has, to an extent, been predicated on the
image given to Pudong’s development. Skyscrapers have become one of the key
strategies to make Shanghai’s skyline a new tourist (and investor) attraction,
reflecting an intensity of investment and presenting an image of Shanghai as a
‘window to the world’ (Zhang and Xie, 1998) (Fig. 6). Landscape is being
designed as corporate art. New condominiums with their plexi-glass-screened
sunrooms and window-mounted air conditioners are becoming models for
privately initiated residential buildings. Most of the developments are produced
with the intention of creating symbiotic effects on the growth of the property
market by capturing foreign investors’ attention.

Fig. 6. Pudong’s eclecticism
—the foreign-imported
building boom.
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Instruments for creating the ‘instant’ city of Pudong

Residential and office building
Sixty per cent of the old area of Pudong has been razed to make room for new
office building and housing. As a result, 25,000 households have been moved to
new residential buildings and, in addition, high-class residential projects have
been erected for foreign investors (Xiao, 1998). About 73% of the 8.5 million m2 of
residential space completed in the past eight years has been sold or rented. Most of
these new residential projects are on redeveloped old residential sites, for instance
at Jiuyuan, the largest old urban area in Pudong, which housed about 6,000
families and enterprises before demolition. At the time of completion, this site will
have 450,000m2 of medium to high-class buildings. The Pudong authorities have
demolished 940,000m2 of dilapidated houses since 1995 to spur urban
developments in the new area, making the local government’s task of resettling
almost 52,700 families an arduous one. Priority is placed on affordable housing
for residents looking to buy their own homes, and reforms are being put in place to
abolish welfare housing and introduce a funding system to assist purchase. This
ongoing process of demolition and rebuilding new residential areas has
redistributed the population over the whole Pudong Area.

Between 1990 and 1997, about 2.4 million m2 of office buildings were
completed in Pudong, 75% of which were in the Lujiazui subdistrict, and about
60% have been bought or rented by companies from both home and abroad (Wei,
1998c). In addition to the four key zones, a new development zone, named the
Pudong New Century Economic City, was set up in the last three years to serve
private enterprises, especially to support investment from East China. It is
expected to attract even more foreign investors (Shao, 1998).

Iconic structures
In 1998, around 240 modern high-rise structures were being planned to make
Lujiazui Financial and Trade Zone in Pudong China’s largest commercial centre
(Li, 1998). Some of the projects were planned as iconic structures to attract foreign
investment (Table 1).

Table 1. Iconic structures in
Pudong New Area.
Source: adapted from Li, 1998 with
updated data.
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Infrastructure: joint-venture projects
Pudong’s infrastructure is improving rapidly. During the initial period of 1991 to
1995, about RMB¥25 billion (US$3 billion)2 has been invested in ten
infrastructure projects including bridges, road projects and port facilities (Xinhua,
1998). From 1996 to 2000, the investment is expected to reach a total of
RMB¥100 billion (US$12 billion) in infrastructure projects including: Pudong
International Airport, a river-crossing project, metro line, and a light railway
transit system (Li, 1995). These projects are supported by preferential policies
sanctioned by the central government. The policies for overseas investment are
based on the nature of projects and the amount of export value for the trading
companies. Foreign investors engaged in energy and transportation projects
including airports, harbours, railway, and roads will enjoy the benefits of a ‘five-
year exemption and five-year half-deduction’ tax plan. Foreign-funded
manufacturing projects will pay income tax at a rate of 15% and enjoy a ‘two-year
exemption and three-year half-deduction’ tax plan. For foreign wholly-owned and
joint-venture banks, financial companies and other financial institutions, the rate
of enterprise income tax is set at 15% if the amount of investment exceeds US$10
million and the contract period exceeds 10 years (Pudong New Area
Administration, 1998).

The impact of the ‘instant’ city
Pudong development has needed a huge amount of capital and resources to shape its
physical environment as it had not been developed as a commercial and trade area
before 1990. Due to the high investment in Pudong, its GDP has increased tenfold,
and the household consumption rate tripled, over the last decade. The changes in the
economic infrastructure indicate two significant intentions of central government:
ambitious economic growth, and the search for joint-venture economic activities.
These joint-ventures are supposed to yield foreign-led urban development, in a context
of few controls and a non-interventionist government stance. However, it has been
argued that the government should be very cautious about such superficial and foreign
investment-led strategies for growth (Thong, 1995).

Problems of foreign-led development
The great emphasis on attracting foreign investment to yield commercial and
economic benefits by building eye-catching skyscrapers has meant that the
proportion of expenditure on households or individuals has been relatively small,
and may have led to polarisation of wealth distribution. It is difficult to determine
whether or not there has been a betterment of the overall socio-economic and
environmental conditions for people living in Shanghai.3 In 1997, the proportion
of schools and hospitals accounted for only 1.3% and 0.3% of the total floor space
respectively (Statistical Bureau of Shanghai Pudong New Area, 1998). According
to Rees and Roseland (1998), the pain and gain should be shared fairly by the
citizens during the growth of the city.

Another uncertainty is the over-supply, especially of office space, in property
markets. Vacancy rates for office space in some areas were recently as high as 70%,
in part due to the local authorities’ power in allocating resources and directing the
developments irrespective of market forces (Associated Press, 1999; Washburn
and Allen, 1999). In addition, the Asian economic crisis added to the structural
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problems, for example the World Financial Centre, with a planned height of 460
metres, was started in 1997 and building was suspended in 1998 (Associated
Press, 1999). The suspension of the World Financial Centre poses a question—is
the Pudong development over-dependent on overseas capital? By the end of 1998
there were 5,405 foreign-funded projects in Pudong with a total contractual
foreign investment of US$10.36 billion during the period 1995–1998. The
vulnerability of this development to economic recession is clearly evident.

Environmental control
The rapid rate of infrastructure construction has led the Pudong New Area
Administration to set up a ‘one-stop service’ to simplify the procedures for the
examination and approval process of investment projects. The government
promises that this process will be completed in no more than 10 days for all
applications, provided that its requirements for industrial policy, pre-planning
and environmental protection are met. Despite the requirements, there is doubt
whether a ‘sound natural ecological environment’ can be attained within this fast-
track decision-making process (MacPherson, 1994). Table 2 shows the
environmental indicators for Pudong New Area. They include: the types of
pollutants in the ‘industrial waste gas emissions’; the pollutant emissions from
other sectors; and other environmental indicators such as noise.

Most of the development in Pudong appears to have been undertaken without any
environmental impact assessment, as evidenced from a questionnaire survey
carried out by the authors. Although there are significant changes in the
environment expressed in terms of land use, land topography, building density,
household mobility and more room for vehicular traffic in the area, there are
virtually no environmental studies.

Environmental impact of small-scale activities
Small-scale economic activities are not welcomed by the Pudong New Area
Administration, as it is claimed that these do not assist the globalisation process,
and are believed to be a source of environmental degradation. As part of the

Table 2. Environmental
indicators of Pudong New
Area (1993–1997).
Source: Statistical Yearbook of
Shanghai Pudong New Area (for
various years).
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administration, the Pudong Urban Working Commission (PUWC) has aims to
control illegal buildings, with the objective of improving the social facilities in
the area. At present, there are more than 340,000m2 of illegal buildings such as
housing for news-stands, stalls or small groceries that have built businesses on
streets without permits. They are mainly scattered around the area’s residential
quarters. However, property developers, or property management companies, in
some areas have established more than one-third of the so-called illegal
businesses, which are then resold to migrant workers for a profit. Furthermore,
some government institutions, such as schools or hospitals, have also engaged in
setting up illegal business buildings in order to cover welfare payments to their
employees. The unauthorised business buildings established by government
authorities are often in the best locations.

In response to local residents’ complaints, the government authorities have
designated the illegal business buildings set up by government institutions as
their first target in a demolition drive. In 1998, the authorities demolished
140,000m2 of illegal buildings, representing 40% of the total. The PUWC has
spent RMB¥4 million (US$482,000) in dismantling the illegal buildings, and
will spend another several million Chinese yuan to construct green areas, roads
and other maintenance works (Wei, 1998b).

Spatial and demographic remodelling
Since Pudong has developed into a financial and trade centre, there is a high net
movement rate of population, which shows the natural pulling force of this
metropolis (Fig. 7).

The reshaping of its spatial pattern has inevitably led to large-scale displacement.
In the process of urban reconstruction up to 1995, 11,813 households and 264
enterprises had been resettled to give room for new development, 0.91 million m2

of existing structures have been demolished and 2.2 million m2 of site have been
created (Xiao, 1995). The process has not slowed: for example in 1998, 3,859
households were displaced just for projects related to the construction of one
avenue in the Lujiazui Finance and Trade Zone.

Fig. 7. The natural growth
rate and net movement rate of
population in Pudong 1990–
1997.
Source: Statistical Bureau of Shanghai
Pudong New Area, 1998.
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Nevertheless, there still remain more than 2,300 villages in Pudong, although
nearly 500 of the so-called villages house just two or three families. Such low
densities have led the local authorities, in order to save land for future
development, to plan the renovation of some existing villages, or to build
residential sites which can house thousands of families. This is accomplished
through the housing subsidy policy and gives a comparatively better living
environment (Wei, 1998a). For example, since 1978 per capita living space has
increased from 4.5 to 9.3m2, and the bulk of this residential development has been
through investment from the Chinese Mainland (Xu, 1998).

Conclusion
China’s economy has been predicted to grow at around 5% to 7% a year for the
next 20 years, moderating to 3 to 5% in the following 30 years (Shao, 1999). With
such aggressive growth, China may become home to many large, ‘instant’ and
intensified cities, of which Pudong in Shanghai is an example. The challenge
facing urban decision-makers is whether such cities will become poorly planned
and haphazardly juxtaposed city forms, or efficiently restructured urban
developments with a sustainable future.

The new high-density development symbolises the state’s intention of shifting
the focus away from other major Asian cities towards Shanghai, making it a
‘Global City’ (e.g. Friedmann, 1997). The most readily available tool for the state
to reinstate Shanghai as a key financial centre in the world with foreignled
investment is the manipulation of built form that is vivid and has a language that
is easily communicated globally. Built form is a powerful symbol, as it can express
the socio-economic viability and vitality of the city. This is an emerging notion in
many Asian cities, like the Petronas Towers of Kuala Lumpur, Malaysia. The
danger of this ‘instant’ globalised urbanity is the lack of cohesiveness with its
local economic system. This may be manifested in a localised concentration of its
economic cycle compared to other global cities such as London, New York and
Los Angeles, which behave as a ‘central place’ in the global economic network
(Sassen, 1991; Castells, 1989).

In Pudong, the process has taken only one decade, and the term ‘instant’ city
appears to have some relevance. However, it is still too early to assess whether the
strategy of state incentives for foreign investment and ultra-rapid growth is a
successful and appropriate direction for achieving an economic-environmental
balance. Yet the process of globalisation seems successful and undeniably true in
the case of Pudong. The spatial perception of many traditional Chinese cities has
dissolved under a mirage of modernism in Pudong. A new locale for socio-
economic development and culture is emerging, undoubtedly driven by the
power of real estate embedded in globalisation. High-density urban development
successfully generates the image of a globalised order of urban space, urban
syntax and form. While high densities and a global image do not necessarily make
either a compact city or one that is sustainable, these ‘instant’ cities may still
become exemplars for rest of China, and, perhaps, for rest of the world.

Notes
1. 100 acres are equivalent to 404,700m2.
2. The RMB¥ is the yuan, the Chinese unit of currency (1 RMB¥=0.121 US$).
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3. The authors ‘views on the social reactions to the Pudong new development are
incomplete, due to the difficulties of conducting a public survey. About 100
questionnaires were distributed to organisations in Pudong to gather information on the
social implications of Pudong developments, but only one completed questionnaire was
recovered. This reflects the reluctance to reveal any true opinions on Pudong
development. For the majority of people, Pudong is a surprise and a source of hope
(verbal discussions with some Pudong inhabitants show a positive reaction).
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Urban Climate and Compact
Cities in Developing Countries

Introduction
The compactness of urban form affects energy demand and environmental quality.
A significant part of the environmental impact of urban activities is related to
energy consumption. In most cases, the amount of energy consumed by industrial
production is similar to that consumed by transport and by buildings, although
energy use in buildings is now increasing to become the most important sector of
energy demand. Energy use in buildings is related principally to heating and
cooling, ventilation and lighting, with a very much smaller proportion for other
building-related uses such as vertical circulation, water pumps, and non building-
related uses such as domestic and office equipment, TVs, refrigerators.

It should be emphasised that much of the energy used in buildings is in part
dependent on building design at the urban, architectural and construction scales.
Factors such as access to direct winter sun and daylight, building form that reduces
heat loss and construction materials that control heat transmission through the
building envelope, all affect the energy demand of the built environment. At the city
scale, spaces between buildings are as important as the building form to ensure
appropriate levels of air movement, daylight and solar access in urban spaces, and
the availability of natural energy resources on building facades. The design of urban
space also helps to control pollution, favour ventilation of the urban fabric and
moderate thermal conditions. There is a counter-argument that low-density
development allows better access to renewable energies, especially solar radiation.

Proponents of compact cities mention energy efficiency and favourable
environmental benefits as important positive advantages of compactness. It is
argued that there are three converging factors that produce this result:
 
• Compact cities allow more efficient transport as travel distances are shorter

and public transport is encouraged—reducing energy consumption,
especially of fossil fuels that are responsible for a major part of CO2 emissions
and other forms of air pollution (e.g. Vale and Vale, 1991).

• Compact buildings, and the compact grouping of buildings, reduce heating
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loads in winter, without affecting the energy demand for other services such as
lighting, ventilation and refrigeration. Increased densities and compact
building forms also help to minimise heat loss and have other energy benefits
(e.g. Knowles, 2000; Olgyay, 1963; Department of Trade and Industry, 1998).

• Compact urban design also improves the environment of outdoor space within
the city, providing wind protection, reducing outgoing radiation to the night
sky and storing heat absorbed in the building surfaces during the day to reduce
the temperature drop at night. These modified external conditions can improve
outdoor comfort as well as reduce energy demand for the control of
environmental conditions within buildings (Givoni, 1989; Yannas, 1994).

 
These environmental benefits are related to the complementary social and
economic advantages of compactness, not discussed directly in this chapter. The
energy savings of an efficient transport system also relate to the social and
economic benefits of shorter travel times and more direct links between home,
work, commerce and recreation.

However, the three environmental advantages mentioned above are related to
specific climatic conditions and systems of urban management; they are not
necessarily applicable to all climatic regions (e.g. Figs 1 and 2). Therefore, before
analysing the advantages of compact cities in the developing world, their specific
climatic conditions and characteristics will be considered as well as the impact of
climate and urban microclimate on thermal comfort.

Climates of the developing world
Most of the countries of the developing world are found at low latitudes with
generally higher annual average temperatures than those found in the developed
world. They also show very important contrasts between different types of hot
climate affecting both comfort and energy use in diversified ways. The desert
climates of North Africa and the Middle East are very different from the warm
humid equatorial climates of West Africa or the Amazon Basin. Even within
countries, there are important climatic differences. The warm humid coast of
Kenya is totally different from the cool and cold uplands, while the desert of
northern Chile is a total contrast to the cold rain forest found in the south.

The hot climates of the equatorial and tropical regions may be divided into
three main groups, with a large number of intermediate and composite climates in
the transitions between them, and some in combination with cooler conditions
found in the subtropical regions at higher latitudes (Olgyay, 1963).

The warm humid climates found in the low latitudes of the equatorial belt are

Left: Fig. 1. Similar forms of
‘first world’ urban
development are found in
many different countries,
despite variations of climate
and latitude (Sydney,
Australia)

Right: Fig. 2. Dense centres
of large cities in emerging
countries in subtropical
climates incorporate
building forms, planning
controls and urban
townscapes similar to those
found in colder climates at
higher latitudes (Buenos
Aires, Argentina).
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characterised by high but not excessive temperatures, high humidity, low daily and
seasonal temperature swings, extensive cloud cover and high rainfall. The
traditional measures to provide relief include shading from overhead direct
sunlight, use of cooling breezes and light materials that cool down at night to
provide acceptable conditions for sleeping.

The hot dry climates of the equatorial belt have completely different
characteristics, with very high peak daytime temperatures, low humidity, large daily
temperature swings, low cloud cover, and low rainfall. The differences between
summer and winter can be marked, with cooler conditions and some rainfall in the
winter season. The traditional measures for comfort in this climate include protection
from hot dusty winds, heavy-weight building materials that delay and reduce the
transmission of temperature peaks to the interior of buildings. Enclosed patios with
vegetation also provide natural cooling, using water evaporation, and provide shade,
conserving the cooled air within controlled and enclosed outdoor spaces.

The composite or monsoon climates such as those of India and West Africa
combine the characteristics of the warm humid and hot dry climates in different
seasons of the year, sometimes with the addition of a cool season. The monsoon
climate derives its name from the Arabic word for change. The combination of
strategies for cooling in the different seasons presents a special challenge for the
appropriate design of buildings and urban spaces, combining cross-ventilation
with control of hot winds, and the use of thermal mass without the disadvantages
of heat storage in the warm humid season.

The impact of height above sea level, latitude and large expanses of water produce
specific climatic conditions. These variations are found in the tropical islands of
the Caribbean and the Pacific; the cool tropical uplands of Central Africa, the Atlas,
and the Andes; and the maritime desert climates of the Arabian Gulf, where the
uncomfortable climate of the desert is exacerbated by high humidity.

Many of the traditional cities in low latitudes incorporate urban design
features that improve comfort conditions. The narrow streets of the cities of the
Middle East and North Africa provide shade and protection from the hot dusty
winds, while retaining the cool night air. The enclosed patios and gardens also
encourage shade and evaporation of water, using fountains and irrigation
channels. Finally, the large open treeless squares, excessively hot by day, provide
comfortable conditions in the evening, attracting large crowds to the market stalls
where the temperature cools down rapidly.

In warm humid equatorial climates, wide spaces between buildings and the use
of vegetation are designed to provide shade without interrupting cooling breezes.
The verandas and covered circulation also provide shade and exposure to the
breeze without increasing the heat retention of the building.

Even in the subtropical climates, traditional buildings incorporated many design
features to improve comfort in the days before air conditioning. These include
controlled window size, extensive use of thermal mass, building zoning to reduce
overheating, adjustable shading elements and even sliding glazed covers over
internal patios. At the urban scale, comfort is improved by tree planting, colonnades
at street level, and proportions of streets for enclosure and shade (e.g. Figs 3 and 4).

Urban microclimate
All cities produce significant changes in the local climate, including those found
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in equatorial, tropical and subtropical city microclimates. However, the degree of
change and its impact may be more severe than in cooler climates at higher latitudes.
Global warming may produce a slight rise in the average annual temperature of about
0.5°K in the next half century. But it is already possible to measure an increase in
evening temperatures within urban areas, which can exceed 3°K in large dense cities
compared with the surrounding rural area. This temperature increase is clearly related
to city size and urban density (WMO, 1994).

While the urban heat island is a potentially favourable phenomenon in colder
climates, it increases discomfort and energy demand in warmer climates. This may
initiate a vicious circle. Higher outdoor temperatures increase the demand for air
conditioning, while the increase in air conditioning contributes to urban warming
through the increase in heat dumped in the urban air by air-conditioning cooling
towers, and produced by additional electricity generation and distribution.

A study of the heat island in Buenos Aires shows that the central area can
exceed the temperature of the suburban area by 3°K in the evenings when the
temperature difference tends to increase. The spatial extent of the heat island
coincides with the areas of highest building density, whilst temperature
differences are reduced in park areas and near the coast where the influence of the
River Plate moderates the temperature (de Schiller, 1999).

The evening and night increase in urban temperature has important
implications for the use of air conditioning. Traditionally, cooler evening air
could be used to ventilate the hot building interiors, reducing the indoor
temperature to provide improved comfort, especially for uninterrupted sleep.
However, the higher evening air temperatures produced by the urban heat island
may limit effective night cooling, leading to an increase in the demand for air
conditioning in the residential sector, especially amongst higher income groups.
This tendency is disturbing since the penetration of air conditioning in the
residential sector is fairly limited in most developing countries. A steep increase
in demand could have a critical impact on energy use with an increase in the peak
demand in residential areas, which will require significant investment to increase
the capacity of the electrical distribution infrastructure.

Air conditioning and other forms of energy use in buildings are not the only
causes of the urban heat island. Energy use in transport also produces large
quantities of waste heat, from both internal combustion engines and electrical
traction. The other effect is the heat received in the form of solar radiation during
the day and absorbed in the high heat capacity surfaces of the city, especially
pavements and building facades. Higher buildings and narrower streets tend to
trap larger quantities of solar heat and cool down more slowly as they are less

Right: Fig. 3. Traditional
low-rise buildings set
among palm trees are
giving way to high-rise
development with little
shade in outdoor spaces
(Haikou, Hainan, China).

Left: Fig. 4. New high-rise
buildings, blocking
favourable onshore
breezes, replace low-rise
buildings with vegetation
(Fortaleza, Brazil).
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exposed to the cooler night sky. Increasingly high-density urban development will
therefore increase the heat island in the evening, especially in summer.

Air conditioning
Despite the wide climatic differences between different types of hot climates and
the traditional use of natural cooling strategies at the urban and building scale, the
conventional solution to improve comfort conditions within buildings has been
the introduction of air conditioning. First in prestige offices, then in factories
where the production process may be affected by adverse environmental
conditions, and finally, in other buildings such as conventional offices, housing
and commerce. Air-conditioning installations can provide comfortable and
productive indoor conditions whatever the variation in external conditions.

However, the universal incorporation of air conditioning to achieve thermal
comfort has created new environmental problems at the global, regional, urban
and building scale. The extensive use of refrigerants such as CFC has been a major
factor in the reduction of the ozone layer and the resulting increase of harmful
ultraviolet radiation. At the same time, the rapid increase in energy use for air
conditioning has contributed to the greenhouse effect at the global scale. At the
regional scale, increased energy use has produced acid rain and increased
pollution. Within the urban area, the exhaust heat removed from the interior of
buildings by artificial conditioning is dumped into the urban atmosphere,
contributing to the harmful rise in urban air temperatures in the warmer regions of
the world. Even within buildings, the use of air conditioning can give rise to
deterioration in the indoor air quality as a result of insufficient ventilation,
defective air filters and even poor control of air temperature, leading to excessive
temperature gradients and local conditions of discomfort.

The avoidance or reduction of air conditioning in the buildings of the developing
world can make a major contribution to the reduction of harmful environmental
impacts. Despite the higher average temperatures found at lower latitudes, outdoor
temperatures in these regions are usually within favourable comfort limits for
sedentary activity during much of the day, in most seasons of the year. The traditional
cooling strategies used at the urban and architectural scale show the possibilities
of improving conditions by natural means without resorting to energy-intensive
artificial conditioning. The design of cities, proposals for urban development and
planning controls can play an important part in this strategy.

In this connection, a number of factors that have led to the introduction of air
conditioning must be recognised:
 
• Prestige: Air conditioning is associated with high-cost buildings and is often

offered as an essential part of a new office building;
• Air quality: The increase of traffic pollution in central urban areas prevents

the use of natural ventilation for cooling buildings;
• Noise: Natural ventilation may not be possible with high and increasing

levels of traffic;
• Temperatures: Energy consumed and building materials used in central and

dense urban areas lead to an increase in external air temperatures, and to the
urban heat island, which may require artificial cooling, even when the
temperatures in surrounding rural areas are acceptable and comfortable;
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• Conservation: In some situations, such as supermarkets, hospitals and
museums, low and controlled temperatures are required for the conservation
of products or artefacts, as well as human thermal comfort; and

• Internal gains: The increased use of computers, artificial lighting, and higher
density of occupation all lead to increased internal heat gains, especially in
deep-plan offices.

 
The prestige aspect is also related to an argument that may be raised at the
political level in developing countries. If air conditioning is used extensively in
cooler developed countries, why should developing countries forgo the benefits
of this equipment that makes conditions more comfortable? An imposed policy of
avoidance of air conditioning may be seen as an attempt by developed countries,
responsible for the majority of the environmental impacts at the global scale, to
prevent developing countries from achieving an improvement in their quality of
life. The environmental responsibilities of the developed world must be faced, and
a reduction in energy use in buildings in these countries would be an important
step in this direction.

Urban and architectural bioclimatic design strategies
The strategies to improve thermal comfort at the urban scale have a favourable
impact on both air-conditioned and naturally conditioned buildings. The
avoidance or reduction of air conditioning has important environmental,
economic and social benefits, if appropriate measures are taken to promote
thermal comfort in indoor spaces. The economic advantages include the
reduction in the capital cost of buildings, in addition to lower energy bills. The
environmental benefits include reduced thermal and air pollution, as well as
greater occupant satisfaction in naturally conditioned buildings. For this reason,
policies to promote natural conditioning are needed at the urban, architectural
and building scale. The following section analyses some of the possible measures
at the urban scale and their relation to the promotion of compact cities.

Warm humid climates
In warm humid climates, shade and air movement are the principal measures used
to improve thermal comfort, in both outdoor areas and indoors. At the same time,
natural breezes may be relatively weak and unreliable. Within buildings, fans may
be used to improve air movement, but in outdoor spaces the disposition of
building forms has a major impact on urban air movement. Typically, a space
between buildings that exceeds its height by five times is required to ensure that
air movement returns to ground level after deviation over the roof or round the
edges of a building. This distance may be decreased by a careful disposition of
buildings, using some higher buildings to deflect high-level wind to ground level
and staggering the gaps between buildings.

At the urban scale, care must be taken to utilise favourable aspects of the wind
regime, such as on-shore breezes, and the topography that channels the breeze and
creates local accelerations. Continuous lines of high-rise buildings along the coast
may provide attractive views for the occupants, but can also block favourable breezes
for large distances inland. Although tree planting contributes to the already high
humidities, the combined effect of evaporation and shade will always improve
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comfort conditions when temperatures are above the comfort limit. Avenues of trees
in the streets, public urban parks and the conservation of green areas within private
plots can all contribute to improved conditions in the urban area.

The orientation of buildings is always a significant factor in the resulting
energy demand in all climates and urban conditions, with a very strong impact at
low latitudes. In these regions, afternoon sun from the west increases discomfort in
all seasons, while building orientation and form to catch cooling breezes will
improve comfort throughout the year.

Finally, the difference between design for air-conditioned and that for
naturally conditioned buildings should be stressed. The use of air conditioning
allows the use of deep-plan compact buildings, though in many situations the
possibility of extended power cuts or ‘brownouts’1 may preclude totally sealed
buildings. Naturally conditioned buildings should allow air movement at body
level with inlets on one side of the building and outlets on the opposite side.

The bioclimatic design recommendations at the urban as well as the building
scale do not favour the increase of urban densities in warm humid climates. The
promotion of compact cities in these climates should consider the possible
disadvantages of high-density development on the urban thermal environment
and the possible increase in energy use to overcome these conditions.

Hot dry climates
In hot dry climates, urban comfort strategies are different. Provision of shade and
evaporation are effective strategies, though preferably in partially enclosed
spaces such as patios and walled gardens where the cool air can be ‘trapped’.
Closely clustered low development using patios and courtyards is found in most
hot dry climates, allowing high-density low-rise urban development. Night
cooling is most effective in spaces open to the night sky. Flat roofs and open
squares are the most comfortable spaces in the evenings. The cool air that forms on
the flat surfaces exposed to the clear sky can descend into patios and courtyards,
as well as urban squares, conserving the cool air in a protected and shaded space
till the next day. Enclosed and narrow pedestrian streets also provide shade and
protection from hot dusty winds.

Modern high-capacity traffic streets in dense urban areas can present difficult
environmental problems due to the large areas of dark paving, lack of shade and
wind protection, and increased heat and pollution. Open-air parking areas also
require shade, as cars become extremely hot when left in the sun. Air conditioning
of vehicles increases fuel consumption and the hot air added to the urban
atmosphere by a significant amount.

Lower densities with wider spaces between buildings have been proposed for
hot dry desert climates with extensive vegetation in the spaces around buildings.
In these climates, water may be at a premium. Careful use of irrigation is needed to
achieve maximum benefit with minimum use of scarce water resources. Shade
trees are more effective than low vegetation, while grass consumes large
quantities of water without providing shade or effective evaporative cooling.

Conclusions
In both hot, dry and warm, humid climates, the desirable bioclimatic solutions
to promote comfort through natural conditioning do not necessarily reflect the
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global architectural tendencies in mainstream architectural publications. Indeed,
many commentators in these journals object to architectural images that tend to
reflect traditional forms of urban development or recall motifs from the past.

Environmental and cultural differences in the developing world require
differentiated solutions to the promotion of compact cities, while globalising
trends favour universal solutions. The planning of compact cities and the design
of urban developments within these cities must respond to these differences. The
concept of modernity is related to global images, but truly modern compact cities
of the developing world must be conceived as a form of urban development that
promotes and contributes to the development process. Urban growth is not only a
result of development but is also a motor of development. Urban development
that promotes improved environmental conditions and reduces energy demand
will favour economic development and improve the quality of life.

Note
1. Brownouts are like power cuts, but with low voltage that can be harmful to electric

equipment and motors. Incandescent light bulbs glow a flickering orange.
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Part Two
Intensification, Urban Sprawl
and the Peripheries
Introduction

Setting the global context and raising strategic issues were the focus of the first
part of the book. The second part concentrates on a number of the key aspects that
affect the sustainability of urban form. The intensification of built form, also
called densification, is an important strategy for increasing densities in existing
urban areas. However, it can be a questionable policy where inner-city core areas
are already very dense. But scope exists on vacant land, along transport corridors
and at transport interchanges, and on the periphery. It is characteristic that the
fastest growth occurs on the periphery, and low-density urban sprawl is the result,
causing many environmental problems and unsustainable development. These
areas are also most likely to be the location for illegal and squatter settlements.

In the first chapter, Acioly compares the informal development of Egyptian
cities with policies in Brazil (Curitiba) to manage the process of intensification.
He analyses the advantages and disadvantages of compact development and low-
density areas, showing the significance of managing the process and use of
incentives for developers such as the transfer of development rights. He concludes
that empowered local government is the key to success, and touches on the idea of
decentralised networks of compact cities as a way forward. Zaman and Lau show
how the process of intensification happens in Dhaka. Lax regulation allows the
private sector to drive the intensification process through conversion of
residential areas to mixed uses with higher densities, and the increase in density
(and crowding) through plot subdivisions. This process is contrasted with formal
plans for the peripheral expansion of the city, which have singularly failed
through lack of adequate investment in infrastructure and transport. Kumar
contrasts low- and high-density development and points to the importance of
considering the quality of life. He notes that the process of urban intensification
will be limited by the capacity of the infrastructure needed to support it.

The consequences of peripheral expansion policies are examined by Fadda
et al. in a detailed study of development on the periphery of Santiago, Chile.
The quality of life of residents was examined, and shown to be affected by
environmental pollution, social exclusion and high levels of crime. Although



126

home ownership was seen as empowering, the remote locations on the
periphery were found to be disempowering, with residents feeling they could
do little to effect improvements. Developer greed is shown by da Silva et al. to
be one of the reasons for ‘leapfrogging’, leading to remotely located
development, with vacant land left between city and periphery—a greater
profit is made once the public sector provides the infrastructure. They propose
a method to achieve more equity through taxation, designed to encourage
development of vacant plots and prevent ‘leapfrogging’ development of the
outer peripheries. However, not all development on the periphery is low-
density or provided through the formal sector. Zillmann shows how the
informal sector intensifies and consolidates development to become a densely
developed part of the city. She shows how precariously established dwellings
are extended, and become sources of income as well as homes. In the difficult
terrain around Caracas, she demonstrates the skills and knowledge needed to
build these informal settlements, and argues that this process should be a
legitimate part of urban planning and development.

The juxtaposition in this part of accounts of high-density and low-density
peripheral development, in both the formal and informal sectors, is revealing.
Where the political will exists, as in Curitiba, then sustainability benefits begin to
accrue. High density, when uncontrolled, can lead to problems, through
overcrowding, pollution, and lack of open space. Yet the effectiveness of the
investment of human capital and self-regulation is apparent in the informal sector
barrios of Caracas, despite the problems and disadvantages. The low-density
developments, provided through the formal sector, show no improvement in
quality of life, and appear rife with social and economic problems. Remoteness,
extended journey times, and social exclusion seem no compensation for less
crowded living space.

Part Two
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Can Urban Management
Deliver the Sustainable City?
Guided Densification in Brazil
versus Informal Compactness in
Egypt

Introduction
A recent study of urban densities in developing countries, conducted for the 1996
United Nations Conference on Human Settlements (Acioly and Davidson, 1996),
concluded that there is no universal recipe for urban densities in terms of an ideal,
or most appropriate density, particularly for residential development. Several case
studies have shown that what is regarded as a high or a low density, and what is an
acceptable density, differ between continents and countries, and even within
cities and neighbourhoods. However, there was evidence that a general process of
change was leading to more compact cities, though often in the face of
considerable resistance. The study revealed that costs of low-density solutions are
increasingly recognised. Case studies in Brazil and India showed that government
policies, plans and development control instruments can shape cities and
densities in a way which optimises infrastructure, municipal services, land and
public resources (Acioly and Davidson, 1996; 1998).

Subsequent research in Cairo triggered the idea for this chapter—a
comparative analysis of the process of compaction in Egyptian cities and the
process of densification found in selected Brazilian cities. The main objectives of
the chapter are to analyse the different modes of densification, to highlight the
advantages and disadvantages of densely occupied urban environments, and to
assess their outcomes from the point of view of sustainable urban development.

In Egypt, informal urbanisation and the illegal extension of buildings exacerbate
the positive and negative effects of extreme compaction. This phenomenon is
normally the result of a spontaneous process coupled with inadequate housing and
urban policies. By contrast, the process in Brazil is steered by active and enabled
local governments using a range of urban management instruments that result in
physical compactness and the optimal use of infrastructure and land.

In the first part of this chapter the problems and opportunities presented by
compact urban environments in Cairo and Giza are analysed. This reveals the
particular ways in which informal development in Egypt leads to compactness,
and attention is focused on various aspects of urban development such as urban
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vitality, social interaction, local economic development, transportation, air quality,
congestion and spatial management. It is argued that the sustainability benefits of
a compact city environment cannot be attained in the absence of guiding policies,
urban management tools and a capable local government.

The second part of this chapter focuses on the experience of those Brazilian
cities whose local governments are actively engaged in policies of urban
intensification (guided densification) that lead to more compact urban
environments (e.g. São Paulo, Curitiba, Porto Alegre). This is attained through the
transfer of development rights to and from parcels situated in the existing built-up
area, via shifts in land-use zoning and floor area ratio (FAR), based on the
principles of enablement and public-private negotiations. At times the transfer of
development rights (TDR) is used to preserve and reuse buildings with a
recognised heritage importance. The densification policies are also used to
generate public revenues targeted on infrastructure improvement programmes in
poorer areas and social housing programmes. Physical compactness measures are
also mechanisms for social justice. The chapter shows how this approach is
becoming increasingly popular as a source of revenue generation and as a tool for
redistribution, since it produces a financial surplus available for investment in
needy areas of the city. The chapter suggests that an encouragement of compact
city environments can provide an impulse to a different path of urban
development from that of the dominant urban sprawl model.

Spontaneous compactness in Egyptian cities
Most Egyptian settlements are situated in a strip of land along the river Nile. A total
population of approximately 62.5 million inhabitants (in 1999) is living on only
5% of total national territory. The remaining 95% of the land is desert. The demand
for urban land is enormous, yet the only available land is the scarce, privately owned
fertile agricultural land which the country needs to feed a rapidly growing
population. The process of transformation of agricultural land to urban use is
currently under military jurisdiction—a regime that imposes severe sanctions in order
to halt urban expansion. On the other hand, ownership of outlying desert land is a
state monopoly and the land is not immediately available for development. Given
the military decrees against building on agricultural land, the only options for growth
for cities like Cairo and Giza are the peripheral desert areas, or the infill of available
and increasingly scarce vacant land within the urban fabric. This results in a
tremendous pressure on the land and building stock, causing market distortions and
the exclusion of poorer families from housing opportunities in these cities.

The consequences for urban growth are twofold: first, the replacement of villas
by high-rise buildings and high-density developments, often through informal
roof-top building extensions, and second, a continuous and vigorous process of
informal subdivision of agricultural land. In some cases, informal urbanisation
accounts for nearly 90% of total urban growth, and is based on an annual rate of
consumption of arable land that is even more striking, given the restrictions of
military legislation. In 1993 the annual consumption of land in the Greater Cairo
Region was 900 hectares, of which 340 hectares was agricultural land (UNCHS,
1993). The demographic and building changes that have taken place during the
last 30 years in Giza city have converted a rural area into dense urban
environments, largely as a result of the dynamic informal urbanisation process.
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Informal neighbourhoods in Giza currently have gross densities above 750
inhabitants per hectare and in some cases above 1,000 inhabitants per hectare
(Governorate of Giza, 1998a). Data collected by the GTZ (German Technical
Cooperation Agency) and the Governorate of Giza for the informal
neighbourhood of Boulaq El-Dakrour indicate a population of 650,000
inhabitants living in an area of merely 300 hectares at a density of more than 2,000
inhabitants per hectare (Governorate of Giza and GTZ, 1995). Another report
indicates gross densities of 500 inhabitants per hectare (Governorate of Giza,
1998b) for the same area. Whatever the true figure, Giza’s informal settlements are
characterised by profound overcrowding and physical compactness.

Gross densities in Cairo have been estimated at an average of 400 inhabitants
per hectare (UNCHS, 1993). This is higher than New York and Bangkok and
similar to places like Hong Kong. Centrally located neighbourhoods in Cairo
such as El Atouf (El Gamalia), Souk El Selah (El Darb El Ahmar) and El Kabsh
(Said Zienb) have gross densities of 1,569,1,433 and 1,725 inhabitants per hectare
respectively (UNDP and SCA, 1997). These figures are extremely high and are the
result of a process of urban intensification.

The high level of compactness of the built area is an overall characteristic of Egyptian
cities. The traditional medina, or inner-city core, has a peculiar built form and structure,
characterised by narrow roads and alleys, compact building blocks and mixed land
uses and activities that result in very dense urban environments. In informal areas,
this pattern is exacerbated by the subdivision of agricultural land by private owners
in pursuit of the maximisation of profit and the minimisation of vacant land. The
land development process produces little space for amenities and open public space
and allows only for very narrow roads, which in some cases have a width of only 3m.
The residents for their part fully occupy the land parcels and develop high-rise buildings
on the plots. It is common to find six-storey informal buildings with 100% plot
coverage, resulting in a residential space that is unhealthy, and which lacks basic
lighting and ventilation. The most striking negative features of the informal settlements
of Cairo and Giza are overcrowding, inadequate housing, poverty and poor
environmental conditions. Compact housing blocks coupled with narrow roads result
in inadequate accessibility and traffic congestion. High levels of congestion in street
canyons produce air pollution levels (particularly of particulates and lead) far above
those set by international health standards, and present severe health hazards
(Governorate of Giza, 1998a; Kolb, 1998; MacDonald, 1999).

The physical features mentioned above also hinder solid waste collection,
resulting in the accumulation of garbage on vacant plots and street alleys that further
contributes to worsening environmental conditions. For example, the pollution
caused by garbage dumping was identified as the most serious problem by the
residents of Boulaq El-Dakrour (Governorate of Giza and GTZ, 1995; RTEC, 1996).
Furthermore, the lack of open public space and social amenities forces children to
play on the street and women to stay inside the house. The situation is worsened
by the weak capacity of local government to provide municipal services such as
solid waste collection, community development services, road paving and the
upgrading of infrastructure. There is a very low capacity to enforce basic urban
planning standards and minimum development controls. The absence of means and
resources, coupled with a lack of political and administrative autonomy, exacerbates
the local government’s inability to cope with these problems.
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Despite these adverse effects, derived from densely occupied environments, it
is also possible to identify some favourable features. Compact urban settlements
like Boulaq El-Dakrour and Imbaba do provide a significant volume of
employment in formal and informal small-scale enterprises in the service and
manufacturing sectors (Governorate of Giza, 1998a). In Boulaq El-Dakrour, where
one-third of the residents find employment within the area, there are 2,500 small
manufacturing businesses with an average of 3.9 jobs per unit (Governorate of
Giza, 1998b). Local economic development and the possibilities for income
generation are associated positively with the level of population density in these
neighbourhoods. These high levels of vitality and urbanity are also to be found in
other formal and informal parts of the city.

Actions to cope with the adverse effects of urban compactness
The Egyptian government has embarked on a programme of urban restructuring in
Cairo and Giza, and has pursued policies of spatial decentralisation and
deconcentration of population in recognition of the adverse effects of densely
occupied urban environments. The goal has been to ease those forces producing
the congestion, and the concentration of population, jobs and economic activity
that result in a high demand for fertile agricultural land in the Greater Cairo
Region and the Delta Region (Cairo, Giza and Qalyabia). A programme of new
towns was drawn up and several were built in the desert. Industrial developments
and job creation programmes linked to state-supported housing development
programmes were undertaken to attract and consolidate human settlement. Land-
development schemes were assigned to private-sector developers at attractive
land prices. However, these cities faced serious difficulties. They did not manage
to attract the levels of population and private investment required to achieve self-
sustained development and consolidation. Public transport and accessibility
remain inadequate, and the level of service provision and employment
opportunities cannot, as yet, compete with those of Cairo and Giza.

The urban configuration of these cities also created sustainability problems
since they were based on low-density modernist city models, such as Brasilia and
Abuja, that consolidated urban sprawl and imposed the rigid separation of
functions, land use and urban activities. These features diminished social
interaction, public security and the economic viability of local shops and
businesses. This model contrasted sharply with the realities of most Egyptian
cities (Zaghloul, 1998).

The government also pursued policies to deal directly with the congestion
problem and the scarcity of land within the city fabric. It did this by changing the
FAR of land parcels situated along the main artery roads, allowing high-rise
developments up to 1.5 times the width of the road. It also built a ring road,
extended the metro lines, and constructed a series of bridges and flyovers to
alleviate traffic congestion and to facilitate accessibility.

Lessons learned from Egypt
The new towns have not managed to attract population away from Cairo and Giza,
or to ease congestion in these cities. The reasons for this include:
 
• the lack of appropriate public transport facilities;
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• the lack of a sound urban economic base;
• the scattered morphology of the urban environment;
• the functional segregation of land uses and the monofunctionality of

neighbourhoods;
• high land and house prices; and
• insufficient incentives for the population to move into these new locations.
 
Similarly, land-use and traffic-management interventions have done little to
lessen serious congestion problems and the deterioration of air quality in Cairo
and Giza. Informal densification through roof-top extensions has remained a key
feature of Cairo’s intra-urban growth. Government agencies have not developed
the means to halt the process or to tax the considerable number of households
involved. Informal densification and urban intensification are increasing the
demand for more road lanes and parking space throughout the city as more
vehicles appear. The problem is aggravated by the poor condition of the
pavements, and their obstruction by vehicles and goods, by street vendors and
drivers, which force large numbers of pedestrians on to the street. The government
has failed to enforce the regulations governing the use of public space.

Buses and the metro are greatly overcrowded, and there has been a mushrooming
of microbuses and vans that offer alternative transport (Negus, 1997). Air quality
is deteriorating rapidly in the Greater Cairo area and despite the expansion of the
metro network, the ring road and peripheral new town developments, the number
of vehicles in circulation is increasing rapidly (currently more than 1 million).

The restrictions on urban land supply, an inappropriate regulatory system and
the incapacity of local government to play an active role in monitoring, planning
and managing city growth can be considered as some of the deeply rooted causes
that amplify the adverse effects of high-density and compact urban settings. An
obsolete rent control act prevents owners from updating house rental values and
grants inheritance rights of the lease. This results in a situation where flats are rented
at ridiculous prices (US$10.00 per month for a 3-bedroom flat), whilst thousands
of others remain vacant, as landlords tend to keep their dwellings vacant for fear of
not being able to raise the rent and to recover flats for their own use. In 1986 it was
estimated that there were 350,000 vacant flats in Cairo (UNCHS, 1993). This supply-
side obstacle has led to a skyrocketing of land, housing and rent prices. An artificial
housing shortage has encouraged informality in land-use occupation, land
subdivision, sub-renting and overcrowding that has increased urban compactness
and its adverse effects, without any direct participation of the local government.

Urban operations: a Brazilian urban management tool
Policies of liberalisation of zoning and land use are becoming increasingly
popular amongst urban managers and city planning authorities in Brazil. Cities
like Rio de Janeiro, São Paulo, Curitiba, Campinas, Porto Alegre and Santo André,
amongst others, are relaxing land-use restrictions and speeding up decisions on
densification measures. This is commonly achieved by negotiated increases in
floor area in exchange for a financial contribution from developers and
landowners (Acioly, 1999; Corrêa Oliveira, 1999; Klink, 1995). Very often it
results in the transfer of development rights from one location in the city to
another (Giordano, 1988; Johnston and Madison, 1997).
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The transfer of development rights (TDR) is now widely used by Brazilian cities
and is being incorporated into municipal legislation, utilising the concept of solo
criado which separates property rights from the right to build (Acioly, 1999). The
legislation allows owners of properties preserved by government acts—for their
heritage values for example—to sell to third parties the development rights or
building potential that has been restricted by zoning and conservation legislation.
In spatial terms, the development right covers an area (m2) equal to the difference
between the total built area of the existing building and the area permitted by the
zoning codes where it is situated (Polis, 1996). TDR compensates the losses
incurred by a property owner whose rights to build have been subject to
restrictions imposed by zoning ordinances, or another higher public interest. The
solo criado is also associated with urban operations (operações urbanas) or inter-
linked operations (operações interligadas). These complex operations regulate the
purchase and exchange of development rights in the city, as well as the release of
land-use restrictions, through negotiations between local governments and the
private sector. One must bear in mind that local government in Brazil possesses one
of the highest degrees of political, administrative and fiscal autonomy in the world.

Guided densification and urban intensification in Curitiba
Curitiba is internationally acclaimed as an environmentally friendly city.
However, not much is known about the role of the local government in shaping
urban form through densification policies that have been applied since 1965,
when the first master plan was drawn up. The plan encouraged the decongestion
and revitalisation of the inner city, and the shift from a radial concentric to a linear
urban growth pattern. This was accomplished through the creation of a north-
south axis of traffic and transportation, tangential to the inner city, the Structural
Axis. This created a core street layout that allowed for the subsequent expansion
of the public transport network and the construction of other structural axes
(Lerner, 1989; IPPUC, 1991; 1993). This innovation has allowed the local
government to implement one of the continent’s most successful and efficient
public transport systems based on buses. The system transports 1.3 million
passengers a day out of a population of 1.6 million people, giving an energy-
saving ratio 30% higher than in other large Brazilian cities. This has been
achieved in a city that has the second highest level of car ownership in Brazil
(Acioly and Davidson, 1996; 1998).

Land-use planning measures in the city promote mixed uses and higher
population densities along the various structural axes, in order to secure an
economically viable public transport system and to encourage the location of new
developments out of the inner city (see Fig. 1). A policy of land acquisition was a
sine qua non condition for expanding the bus network, and for consolidating the
densification process that gave the city a particular urban form and skyline. The
principle applied has been to link urban intensification with the availability of
public transport and mixed land use by promoting housing developments at a higher
FAR in the plots situated alongside the structural axis. The maximisation and
optimisation of land, infrastructure and public investments was a cornerstone of the
policy. In the land parcels situated within one block from the structural axis, the value
of FAR has been increased to 6, permitting buildings that can reach a volume of
construction six times the area of the land parcels, at gross population densities of
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up to 600 inhabitants per hectare. The FAR of land parcels decreases with distance
from the public transport network, resulting in an interesting symbiosis between high-
rise and high-density built areas and low-rise low-density environments within a
continuous urban fabric provided with a network of urban parks containing public
services and amenities. The final result is a city that contains one of the world s
highest rates of green area per capita (50m2/inhabitant).

Local government has applied the transfer of development rights or building
potential (the principle of solo criado) in order to preserve buildings of architectural
and historical value and to achieve inner-city revitalisation. Development rights
were transferred from the original sites to elsewhere in the city, provided that the
infrastructure and services were in place to absorb the increase of densities and the
FAR in the receiving land parcels. Decisions to increase the FAR were based on a
careful study of the impacts of densification, e.g. absorption capacity of
infrastructure, impact on transit and public-service provision. Densification could
only take place if no negative impacts were identified.

Local government’s right to expropriation was abandoned in favour of a swap.
The owners of those properties benefit from additional FAR, and a relaxation of
zoning restrictions on other land parcels owned by them elsewhere in the city (see
Fig. 2). In this way, local government simultaneously embarked on a systematic
process of densification whilst safeguarding the building heritage and creating
different uses and activities that recaptured the vitality and urbanity of the city
centre. An automated cadastre and a land-information system, established in the
early 1980s, have provided the municipality with very precise information about
the building coefficients, densities and development potentials of every single
plot in the city. These systems permit a careful assessment of the physical
transformation and compactness of the city in its various sectors.

So successful has been TDR that the municipality of Curitiba has followed the
example of São Paulo by linking the financial surplus generated from these
transactions with a municipal housing fund, established in 1991. This linkage
gave the owners the option of exchanging their benefits from the new FAR for a

Fig. 1. The trinary system in
Curitiba.
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land parcel where social housing could be constructed by the municipality. Thus,
instead of paying a financial contribution, the private sector delivers land parcels
for local government-sponsored social housing projects. The new municipal law
also allows owners to pay counterpart contributions in cash. The land parcel to be
donated to the municipal housing fund must correspond in development rights to
75% of the market value of the total area, this being an incentive for multifamily
residential development. The law also allows for vertical extension that does not
imply an alteration in the FAR of the parcel. In this case, the land parcel donated
in exchange for this increase in the number of floors must be equivalent to 15% of
the market price of a land parcel of equivalent size in the zone where it is situated
(PMC, 1991). From 1990 to July 1999, transactions with development rights
generated nearly US$8.4 million (at 1999 exchange rates) which have been
transferred to the social housing development fund.

Densification and social housing in São Paulo
The municipality of São Paulo applied TDK in 1969 when it expropriated land
needed to restructure the city’s most famous road—the Avenida Paulista. At the
end of the 1980s, legislation was enacted to facilitate social housing production
by the private sector in exchange for FAR increases and the modification of
zoning of land parcels through the application of TDR. This was subsequently
regulated through a municipal law that linked the financial revenue derived from
TDR to the accumulation of a municipal social housing fund (FUNAPS). This
framework was articulated within a densiflcation strategy that was spelt out in the
1991 urban development plan (PMSP, 1991; 1992b). One of the goals was to
constitute an integrated urban management system that would allow the
municipality to optimise the infrastructure and services, through a guided
densiflcation process coupled with the occupation of available vacant land.

The planners developed a series of indicators in order to determine the absorption
capacity of the infrastructure and services in place, and the potential of the built area
to assimilate higher densities and urban intensification. A meticulous analysis and
inventory of the city resulted in the identification of 15 zones where guided

Fig. 2. Transfer of
development rights for
preservation of architectural
heritage in Curitiba, Brazil.
Source: IPPUC, 1999.
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densification could occur. The areas subject to densification were divided into three
main regions. The first was where the available space was almost overburdened, but
where there was a high concentration of public transport and other infrastructure.
The second was a non-critical region where the absorption capacity of the
infrastructure was at the limit, and a third region was where the highest potential
for densification was found. The planners’ main concern was to monitor closely the
use of the additional built space derived from densification strategies and the adverse
effects of urban compactness. This was to allow the municipality to stimulate the
diversification of land uses, and to tackle the loss of urbanity that had emerged in
inner-city areas. Here the problem was one of fluctuating densities: a variation of
400% in the population density in the inner city between daytime and night-time
converted it into an urban desert where economic inefficiency, criminality and
insecurity reigned (Acioly and Davidson, 1996; 1998).

The most innovative aspect of the policy was the linkage between densification
and social housing production, financed by revenues generated through inter-linked
operations. Fifty-four proposals generated 4,088 social housing units. In 37 cases,
the municipality received 1m2 of social housing for each 2.44m2 of residential space
provided as an additional development right. In 16 other operations involving
commercial service uses, the exchange ratio was 2.29m2 of TDR to 1m2 of social
housing (Acioly and Davidson, 1996; 1998; PMSP, 1992a; 1992b). Camargo’s
analysis shows that since 1986 the municipality has sponsored 58 of these
operations, resulting in 4,314 housing units as a counterpart contribution by the
private sector. In total, 321 inter-linked operations were registered by the urban
operations management unit (Camargo, 1994).

Nevertheless, densification strategies were continuously confronted with
backward legislation. A pioneering study undertaken in 1991 by an inner city-based
NGO, the Associação o Viva o Centro, showed that São Paulo’s inner city had high
levels of economic vitality and was well-connected with the metropolitan area, but
its development was constrained by obsolete legislation that indirectly stimulated
peripheral growth. This legislation was based on the assumption that the inner city
was saturated, and resulted in building constraints beyond the FAR=4 level. It
prohibited the building of garages, and embodied a series of limits on housing,
businesses and firms, which subsequently preferred to migrate to other areas of the
city (Barreto, 1997; Longareri, 1997; Guimarães, 1998).

A large-scale urban operation called Anhangabaú was initiated to realise an
increase of 150,000m2 of built area through TDR at the heart of the inner city,
approved by the municipal law 11.090, 16 September 1991. However, the high
costs assigned to private-sector developers—the counterpart contribution was
fixed at 60% of the market value of the land parcel—did not attract the expected
amount of investment. In 1997 a municipal law renamed the operation the City
Centre Operation (Operação Centro), allowing a FAR of up to 12. Original
estimates anticipated that this operation would raise US$30 million through
regularisation of existing construction and nearly US$32 million through the sale
of development rights (Camargo, 1993; Junior, 1994). Recent figures indicate that
the municipality approved six transactions in the period 1991–94 involving
changes in FAR, and the regularisation of the illegal excess of built areas has
generated nearly US$8.7 million at today’s prices (EMURB, 1999a; 1999b).

The pressure exercised by Viva o Centro over seven years (1991–98) resulted in
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positive changes towards compactness, urban vitality, more inner-city housing and
amenities, a higher FAR and increased private-sector participation in land
readjustment mechanisms and transactions involving TDR. There is no doubt that
the implementation of this operation will lead to the materialisation of the goals
of the compact city.

Lessons learned from Brazil
The experience with guided densification in Brazilian cities like Curitiba and São
Paulo reveals the potential for modifying existing urban areas, creating even more
compact urban environments that optimise public investment in infrastructure and
transport. Even in cities that are apparently as saturated as São Paulo, there is still
room for the maximisation of development opportunities within the urban fabric.
The Brazilian cities examined in this chapter show that proper management and
accurate knowledge of the built environment are essential conditions for pursuing
densification policies. These may help to reduce urban sprawl and the loss of rural
land, and recapture urban vitality, diversity and intra-urban economic development.

The actual trend towards residential expansion within the inner city provides
additional support to the current densification policies and the advocacy of the
compact city. However, if this is not accompanied by an efficient transit and public
transport management system, one can expect the exacerbation of congestion, the
deterioration of quality of life and decreasing air quality, as is currently experienced
by São Paulo. Curitiba, by contrast, links public transport, land use and housing
development in an intelligent densification strategy that helps the city to save
energy, ease congestion, maximise population mobility and promote private-sector
participation in urban development. The high performance standards of Curitiba’s
public transportation system, as well as its reliability and economic efficiency,
cannot be divorced from the densification policy and urban intensification strategies
undertaken by the municipal government. These are the main reasons why many
people choose to leave their private vehicles at home.

Both cities show innovative ways in which a compact city strategy can be
implemented through the land rent and land development potential attached to
private real estate properties. These can be appropriated by the city, and socialised
by providing funds for low-income housing programmes. Proper urban
governance and increased public participation give sufficient transparency and
political support to urban management practices in both Curitiba and São Paulo.
It is unlikely that complex urban operations of this type can be accomplished
without the municipalities taking the driving seat in the process. The examples in
Brazil show that an enabled local government, accountable to its population, is a
key prerequisite to resolving urban equity issues and to maximising the benefits
of the compact city approach.

Comparing the Egyptian and Brazilian experiences
The guided densification in Curitiba and São Paulo provides clear examples of how
an active and enabled municipal government is capable of generating resources from
within the city’s stock of space—resources that are not immediately visible through
the implementation and management of complex urban operations. A thorough
analysis of intra-urban potential for growth and urban intensification provides a
sound basis for pursuing the maximisation of available land, infrastructure and public
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services, enhancing housing opportunities and local economic development. The
final result is cities that tackle urban equity issues, and which contain the key
elements of the compact city—social and economic diversity, urbanity, vitality, high
densities and mixed land use. Furthermore, current policies to reintroduce housing
in inner-city locations will help to increase both the population and investment in
the city core necessary to mitigate the process of inner-city decay. These densification
strategies place the question of sustainable urban development at the forefront, but
they do not provide evidence that they will be sufficient in themselves for reversing
the trend of peripheral development and urban expansion towards greenfield sites.

The case studies in Egypt and Brazil provide concrete evidence of the critical
obstacles to be overcome by compact city policies. Fig. 3 attempts to summarise
the problems and advantages of compact cities on the basis of this evidence.

 

There are clear benefits in Curitiba of physical compactness along the structural
development axis of the city where public transport provision is maximised and
optimised by high population densities and mixed land use. The benefits include
economic vitality, revenue generation and energy saving, all of which have impacts
on the performance of the city as a whole. In São Paulo, many studies extol the positive
impacts from intra-urban growth, densification and urban intensification within the
city core (Acioly, 1999).These benefits are supported by public organisations and
powerful private-sector actors. But it is not clear if these strategies will have positive
effects on the functioning of a city of the size of São Paulo, or whether they will
exacerbate the adverse effects of urban compaction that are already visible in parts of
the city (e.g. congestion and air pollution). The Brazilian cases highlight the difficulties
involved in comparing the results of similar policies of densification when cities
differ in structure, internal organisation, form, size and population.

In comparing compact city policies in Brazil and Egypt, difficulties arise from

Fig. 3. Problems and
opportunities in compact city
environments.
Based on Acioly and Davidson, 1996;
1998.
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differences in urban governance and the legitimacy and autonomy of local
government. The active role of municipalities in Brazil in guiding urban
development processes is facilitated by their constitutional autonomy, which
paves the way for sustainable urban management practices. Potentially there is an
institutional, organisational and political environment conducive to policies that
are socially equitable, economically efficient and environmentally sustainable.
This may sustain compact city policies and assure their social acceptability,
whilst simultaneously creating mechanisms to manage and mitigate their adverse
effects.

In Egypt, informality in city building and urban densification are the result of
social and economic forces with a dynamic that is difficult to tame. In the absence
of good local governance, the environmental impacts from extremely dense urban
environments—air pollution, noise, traffic congestion, health risks and lack of
open public space—are exacerbated and constitute a clear threat to sustainable
urban development. This is aggravated by equivocal urban policies that lose sight
of the guiding and facilitating role that local governments must play. Indeed, the
municipalities are currently incapable of playing this role because of their lack of
capacity and autonomy. Any adequate theory of the relationship between the
compact city and its adverse effects in Cairo and Giza will have to take into
consideration governance, local capacities, and land and housing market
instruments. The results of central government policies, geared to spatial
decentralisation, indicate that there is a great need for further research into the
benefits and effectiveness of spatial decentralisation as an anti-congestion
remedy. A network of compact cities, inter-linked by an efficient transportation
system, could become a viable alternative given Egypt’s peculiar geography and
the current level of compactness of the cities situated in the Nile Delta. Cultural
acceptability and urban diversity do not seem to be an obstacle to achieving this.

The diversity and level of urbanity in Egypt’s informal settlements seem to be
a function of the viability of small-scale businesses, and the type of
neighbourhoodbased services and petty employment opportunities. However,
there is need to investigate further the linkages between compact cities and local
economic development and between social cohesion and compact cities. The
inner-city neighbourhoods of Cairo show a certain degree of social cohesion, but
in peripheral informal settlements, like Boulaq El-Dakrour, this is less evident.

Finally, the more entrepreneurial approaches pursued by Brazilian local
governments and the experiences with TDR reveal the opportunities for public-
private collaboration and partnership in compact city policy-making and
implementation. Despite the world trend towards enabling the market to work and
private-sector participation in city building, these experiences indicate that an
empowered local government is the key to sustainable urban development.
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City Expansion Policy versus
Compact City Demand:
The Case of Dhaka

Introduction
Dhaka, the capital city of Bangladesh, is in a continuous process of urban
expansion. This is a common phenomenon in many developing countries, where
cities lose control over urban growth patterns. The need to cater for high
population growth and inward migration from rural areas theoretically reinforces
governmental policy towards city expansion. In support of this policy, the Dhaka
Metropolitan Development Plan 1995–2015 (DMDP) proposed new urban
development guidelines for development in the twenty-first century. The DMDP
recommends the outward expansion of the city by encroachment on suburban and
agricultural land. More roads and highways are recommended to link with the
sprawling new developments, leading to a vision of a low-rise, low-density city
form, with long journeys-to-work. However, this planning proposal lacks any
comprehensive study of the reality of Dhaka’s inner city, and fails to take account
of the cost of developing infrastructure on the fringe (Rodger, 1991).

Examination of the inner-city core reveals a tendency towards high-density
built form, giving close proximity between place of residence and place of work.
Transportation is of a poor quality; there is insufficient provision of appropriate
transport modes and inadequate infrastructure. As a result, there are questions
about the built form most appropriate for Dhaka city—a future megacity with a
population growth of more than 2.2% per annum (Weekly Independent, 1996).

At present, suburban and agricultural land is being transformed and prepared
for vast new towns. However, these new towns are like ghost towns, driven by the
false hope of attracting real-estate developers and buyers who may need to wait for
several decades to recoup their investment on these barren lands. As Dhaka city
restructures towards high-density built form through private initiatives, there
appears to be an imbalance between the demand for high-density central
development and the new policy for Greater Metropolitan Dhaka. Imbalance
between economic transformation and institutional response seems to exist in
most Asian cities (McGee and Robinson, 1995).

This chapter examines the rapid restructuring of the inner city towards
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high-rise high-density built form, and argues against the policy for outward growth
of the city in the absence of infrastructure upgrading. It justifies a compact form for
cities where there is poor infrastructure provision, and supports the underlying
principle of short journeys-to-work. The issue of urban management is important in
developing countries, and is discussed as an important factor if a compact city is to
achieve a sustainable urban form for the future.

The city of Dhaka
Bangladesh is primarily an agrarian country and this has been reflected in its slow
rate of urbanisation. It is only in the past two decades that rapid urbanisation has
occurred led by a ‘skill transfer’ from primary sector production to secondary
semi-skilled industries, which has pulled people into the cities from the low-wage
agricultural sectors (Mahtab-uz-Zaman, 1999). Over the past 20 years, the country
has experienced a rapid growth of urban population and the subsequent
urbanisation has led to drastic urban morphological changes.

Dhaka (Fig. 1) has a population of about 9.3 million in the metropolitan region.
The present area of Dhaka city is 360km2, with a population of about 3.8 million.
The metropolitan or RAJUK1 area (Rajdhani Unnayan Kartipakha) is about
1,528km2, and consists of the city, four municipal areas, one cantonment board,
and a few urban centres and rural areas. This entire area has suffered from a process
of mismanaged urban expansion.

Fig. 1. Bangladesh: district
boundaries and
administrative centres.
Source: The Moschovitis Group, 1996.



143

City Expansion Policy versus Compact City Demand

Dhaka has been an important city since the seventh century AD. Dhaka’s growth
has mainly been attributed to its regional importance, or what is known as its
‘Power and Authority’ (Friedmann, 1975). The constant growth (Table 1) has led to
the intensification of land uses and urban functions within the central city,
causing stress on transport and services.

Various administrations have attempted to control development and urban
restructuring, but with little consistency. Changes appear to be more influenced
by market forces. Virtually all land can be sold in the free market under a 99-year
lease. The lease can be renewed for generations, and land can be resold and
redeveloped with the permission of the Dhaka Municipality Authority and the
RAJUK.

The first master plan for Dhaka
The first formal planning effort began with the preparation of the Dhaka Master
Plan (DMP) in 1958 (Dhaka Metropolitan Development Planning, 1997a). It
covered an area of 518km2 with a population of over 1 million. The plan followed
the principle of segregated and discrete land-use planning for all new
development, with the provision of civic facilities and amenities. Emphasis was
given to spatial planning. Urban expansion tended to be to the north of the city
centre (Fig. 2), and therefore the plan predicted major urbanisation towards the
northern region, with an estimated population growth of 1.75% per annum.

Table 1. Urban growth and
the densiflcation of Dhaka
1600–1998.
Source: Mohit, 1998.

Fig. 2. The urban expansion
of Dhaka 1600–1998.
Source: Shankland Cox Partnership, 1981
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An integrated urban development plan
In 1981, the Shankland Cox Partnership was commissioned by the government to
prepare the Dhaka Metropolitan Area Integrated Urban Development Plan
(DMAIUDP). This evolved from the serious storm water drainage and flood problems
of Dhaka metropolitan area, and its purpose was to provide a long-term growth strategy
for urban expansion. Three alternatives were formulated from a long list of growth
options, and included: comprehensive flood protection, peripheral growth, and
northward expansion. Northward expansion to accommodate an urbanised population
of 9 million by 2000 was finally recommended as the most feasible of the physical
and economic options. However, the plan’s proposals could not be implemented
because of the need for reorganisation and the consequent lack of commitment.
Nevertheless, many of the assumptions of the plan proved to be accurate, and later
these provided a comprehensive basis for the future urban growth of Dhaka.

Dhaka Metropolitan Development Plan
The Dhaka Metropolitan Development Plan (DMDP) of 1995 (Dhaka Metropolitan
Development Planning, 1997a) was a development plan in the British ‘style’, which
addressed planning issues at three geographic levels: sub-regional, urban, and
suburban. Fig. 3 shows the proposed areas under the long-term development plan
up to the year 2025. The DMDP consisted of the following three components:

Fig. 3. Dhaka Metropolitan
Development Plan 1995.
Source: Hasan, 1991.
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• A Structure Plan: a long-term strategy for 20 years (until the year 2015) for the
development of the metro-politan Dhaka sub-region. The plan identified the
order of magnitude and direction of anticipated urban growth, and it
formulated a broad set of policies to achieve the overall plan objectives.

• An Urban Area Plan: an interim mid-term strategy for 10 years (until the year
2005) for the development of urban areas within RAJUK’s administrative area.

• Detailed Area Plans: more detailed planning proposals for specific sub-areas
of Dhaka. The selected sub-areas were those with a high priority because of
urgent problems, or in a process of rapid change.

Institutional framework
Urban planning and development management in Dhaka is fragmented and
uncoordinated. There are 42 agencies belonging to 22 ministries that guide and
control development of metropolitan Dhaka. On the one hand, RAJUK, the capital
development authority, has both urban planning and development responsibilities
for the Dhaka metropolitan area. On the other hand, citizen services are provided
and maintained by Dhaka City Corporation (DCC) and other municipalities. This
arrangement has led to conflicts and misunderstandings among different authorities.

Planning laws and regulation to control overall urban development
At present, the procedures for land use and development control in metropolitan
Dhaka are found in:
 
• The Building Construction Act of 1952, which applies nationally. The Act

requires approval for construction of buildings, excavation of tanks and
cutting of hills. This Act also provides for enforcement and penalties,
preparation of rules, and the designation of authorised officers.

• The Town Improvement Act of 1953 for Metro Dhaka. This Act gave the Dhaka
Improvement Trust (DIT, now RAJUK) a mandate to undertake development
schemes; to provide infrastructure; to acquire, lease, sell or exchange land; to
provide public transport, and to levy fees and raise loans. The Act also required
the DIT to prepare a master plan, although this was not clearly defined.

• The Dhaka Master Plan of 1959 is still the tool for judging planning
applications, despite being clearly outdated, and it covers part of the current
extent of the metropolis (Dhaka Metropolitan Development Planning, 1997a).

• The Building Construction Rules 1996 have replaced earlier versions. These
rules seek to control development by imposing conditions on set-back, site
coverage, construction of garages and verandas, and the provision of lifts and
industrial use (Mohit, 1998).

 
There are many other subsidiary rules through which planning and development
control of metropolitan Dhaka are effected.2

Weak regulation and control
All the above building regulations are not particularly effective in controlling building
development, since there are numerous administrative loopholes that allow much
building malpractice. There is no strict control on implementing the building
regulations. As the city grows with increasing demand for high-rise and high-density
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development, building regulations on building height have been revised several times.
Despite the demand for greater building heights and denser forms of city planning,
this has been neither analysed nor understood by RAJUK, the building authority.

Infrastructure policy and urban sprawl
Dhaka has a very low level of motorisation within the city, and almost half of the
movement is in non-motorised human-powered vehicles. Because the majority of
the city’s population is low-income, and because of the poor condition of the
city’s transit system, the non-motorised rickshaw3 has proved a popular mode of
transport. This slow and low-capacity carrier has contributed little to urban
expansion, as its slowness ensures that people commute less, and confine their
journeys to locations in close proximity.

The automobile is usually a prime agent for decentralisation and it reinforces other
strong pressures that lead to a more dispersed pattern of land use. However, in Dhaka,
this does not seem to be the case. The ambitious plans for expansion of Dhaka city
have been diluted. Despite most developers using rural areas for new town
development, they appear to have little idea of its potential drawbacks. Such
sprawling development has not been supported by the urban dwellers of Dhaka. The
need for large-scale infrastructure provision for utilities and transportation has never
been met by either the public or private sectors, and thus has left tracts of unused
land on the urban fringes. Indeed, this is a common phenomenon where infrastructure
provision is slow to cope with the pace of development (Rodger, 1991). As a result,
urban dwellers tend to concentrate in small areas within the metropolitan area.

At present, the average journey to work takes only eleven minutes in Dhaka.
Without major transport changes, most of the population will continue to live near
to the source of their employment for the foreseeable future (Dhaka Metropolitan
Development Planning, 1997a). The road hierarchy is poorly established, and
development is taking place without any coherent plans for the road system. The
DMDP predicts that, to bring a reasonable size of population into the peripheral
areas of urban sprawl, it will take at least 20 years, provided there is steady
economic development as well as the administrative commitment.

Urban intensification and residential area restructuring
Despite peripheral low-density development to the north of Dhaka, the preference
of urban dwellers is to remain close to their work, and live, perhaps at higher
densities, in the city. The poor infrastructure for services and transport helps to
favour modes of travel such as the rickshaw, which in turn reinforces trends
towards short travel distances, urban intensification and compact city forms. Two
case studies illustrate some of the processes through which the city is developing
to higher densities through urban intensification.

Case 1: Dhanmondi Residential Area—consolidation by private initiatives
The Dhanmondi Residential Area (Fig. 4) illustrates a self-regulated restructuring
of residential areas towards compact and high-density development. It was the
DIT’s first planned residential area, of about 472.6 acres,4 created from barren
paddy fields in 1950. The average plot size was 1,296m2, which derived from the
space requirements for higher income groups5. Initially, more than 810 plots were
allocated for residential use and the residential area was mainly inhabited by
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higher income groups and politicians (Fig. 4). In 1986, an average of 40% of the land
was built up, with the remaining 60% left as a lake and open space. The gross
density of the whole area was about 2.4 plots per acre, and most of the residential
buildings were no more than two storeys high (Table 2).

Post-1970 transformation
After Dhaka became the capital of Bangladesh, various proposals were formulated
to restructure and redistribute land ownership. At the time, building regulations
were inadequate for regulating city growth. Individual landowners exploited their
plot-holdings by attracting foreign institutes and private companies on short-term
leases, turning many residential areas into mixed-use zones. This phenomenon
appeared mostly on the edges of the residential areas due to the ease of access from
highways. Figs 5 and 6 illustrate graphically the typical transformation of the
residential plots into high-density mixed-use development.

The present practice of converting large plots in Dhanmondi into smaller
subdivisions, and constructing taller residential buildings, was neither expected nor
planned. A field survey conducted by Alam et al. (1986) revealed that many private
owners used the front part of their residential plot either for their own private
business or for other shops that served the area. Although the whole area was initially
planned solely for residential use, there was a gradual transformation of its land use.
By 1984, about 70% of the Dhanmondi Residential Area was in residential use, with
around 30% of the area already transformed into non-residential and combined land
uses (Table 3). Residential use now coexists with other non-residential uses in such

Table 2. Building heights in
the Dhanmondi Residential
Area (1984).
Source: Alam et al, 1986

Fig. 4. Dhanmondi
Residential Area: present
land use.
Source: Alam et al, 1986
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a way as to maximise revenue on investment. The transformation of the Dhanmondi
Residential Area is one of the many privately initiated exercises that are now a
common scene in many parts of the city.

Change of building regulations in response to self-regulated transformation The
building authority (RAJUK) has revised the building regulations several times, in
response to the process of self-regulated development from residential to mixed uses
that Dhanmondi typifies. The revised regulations now encourage mixed-use

Fig. 5. Plot division.
Source: Mahtab-uz-Zaman, 1993

Fig. 6. Transformation in
built form (from low-density
to high-density mixed-use
development).
Source: Mahtab-uz-Zaman, 1993

Table 3. Different land uses in
the Dhanmondi Residential
Area 1984.
Source: Alam et al., 1986
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development. For example, all plots facing the main road (Mirpur Road, Fig. 4) will
be allowed to have commercial uses with buildings up to 20 storeys high, provided
a conversion fee is paid to the authority. Permission also extends to other wider roads
such as the Satmasjid Road (Fig. 4) where similar mixed uses will be allowed.

Case 2: Sukrabad Residential Area—consolidation by land lease
subdivision
Sukrabad is another residential area close to the Dhanmondi Residential Area, less
than 1km2 in area, with a population density of about 50,000 per km2 (Iqbal, 1992).
The successive subdivision of plots has been accelerating since 1965 (15 years after
the official plot allocation). According to Iqbal (1992) the pressure of population
growth and widely available housing finance were the two major reasons for the land
subdivision. This phenomenon is symbiotic in nature, as subdivisions in one plot
trigger adjacent plots to restructure into a higher plot ratio (Fig. 7).

Determinants for the intensification of the city fabric are found mainly in land and
plot subdivision, initiated by landowners. The case of Sukrabad suggests the
following key factors:
 
• high concentration of economic activities,
• diversification of job opportunities,
• rising income levels encouraging real-estate investment, and
• changes in land use with little or no control from government.
 
Both the case studies demonstrate a process of intensification through privately
initiated higher density development on individual plots, or through a process of
successive plot subdivision. It is a process that, de facto, leads to a more ‘compact’
city form. These two cases are indicative of a process that is occurring throughout
the city of Dhaka.

Real estate and high-density city forms
Real-estate activities are a common secondary economic activity in the city, and
take the form of major restructuring from low- and medium-density residential areas
into high-density high-rise buildings. Seraj and Alam (1991) have established that
the growth of high-rise apartments (shown as black spots in Fig. 8) is due to the influx
of population into the city, and the lack of buildable land within the city centre. Due
to the rapid growth of the city, land value has greatly increased, and consequently
raised residential prices and rents. The cost of living in Dhaka has increased fourfold
during the period of 1969 to 1979, while the price of high-class residential land has
increased by 25 to 35 times. For instance, the price of land in the Dhanmondi

Fig. 7. Land subdivision—
towards compactness in
urban fabric.
Source: Iqbal, 1992.
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Residential Area increased from US$14 per m2 in 1974 to US$278 in 1989 (Seraj and
Alam, 1991). The high land price makes economies of scale necessary, and this leads
to more compact forms of high-rise development.

Conclusion
One fundamental problem of the planning and development of Dhaka lies in its
institutional framework, which is fragmented, and this affects the performance of other
sectors as well. The implementation of the 1995 Dhaka Metropolitan Development
Plan has been handicapped because of its new type of planning approach; it requires
new institutional arrangements that have not yet been implemented. Institutional
reorganisation is a contentious issue, which is bound up in relationships between
central and local government, and in arguments about the division of power. The
fragmentation and weak controls have meant that violation of the city master plan is
found even in the formal sector, for example there is malpractice in distributing plots
and green land to influential individuals for development (Khan, 1998).

An active real-estate market also exerts pressure on government. Many private
plots coexist with RAJUK-allocated plots, due to the land ownership system that
has prevailed for several decades. This makes land readjustment for the
implementation of planned development a difficult task. The market also means
that environmental criteria usually have the lowest priority in development. For
example, the Urban Area Development Plan (DMDP, 1997b) recommends
adequate measures to prevent the filling-up and reduction of one of Dhaka’s
important open spaces, the Gulshan Lake,6 to create new residential plots. Yet
RAJUK is under considerable pressure to fill it up, and its shortfall of manpower

Fig. 8. High-rise residential
development.
Source: Seraj and Alam, 1991.
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for development control, and inability to update its plans, have resulted in lakeside
plots being allocated to influential individuals.

Transportation and infrastructure are two major areas which suffer in Dhaka. The
city has about 436km of primary roads, 1,207km of secondary roads, and 324km
of lanes (Weekly Independent, 1996). There are about 300,000 rickshaws plying the
city’s roads. The planning goal of reducing the journey-to-work trips and distances
by bringing employment nearer to the place of residence is a challenge. To achieve
this, it is necessary to change the direction of transport planning towards mass transit
provision. But before this can be achieved, the present growth pattern for high-rise,
high-density compact development should be allowed, albeit with stricter control
through building regulations. Quium (1994) identified the integration of the non-
motorised transport system with the motorised transport system as the means to
enhance mobility of people within a compact city form. However, an integrated
planning strategy for the whole metropolitan area with proper traffic management
would be needed. The non-motorised transport system will greatly reduce localised
pollution, if it is coherently distributed through effective land-use planning aimed
at sustainable urban development. Mixed land use, with compact urban
development, which is currently the emerging pattern, should be encouraged as a
means to reduce journey-to-work trips and the traffic-related environmental problems
(Nijkamp and Rienstra, 1996; McLaren, 1992; Rickaby, 1987).

The experience of Dhaka suggests that there is a long way to go to achieve a
compact city that embraces environmental considerations and sustainability. It is
clear that through unregulated activity in the real-estate market a process of
intensification is taking place. It is also apparent that the existing controls and
regulations are too weak, and are overwhelmed by the pressures for development
and population growth. The lack of infrastructure, and particularly of public transport,
means that there is a reliance on non-motorised transport with limited range and
capacity. All these have encouraged an increasingly compact city, but it is one that
may be over-crowded, unplanned and environmentally unfriendly. At the same time
as the city is intensifying, the growth on the periphery, through lack of infrastructure,
is not prospering. For it to succeed, the development of polycentric urban nodes could
be one of the long-term sustainable planning strategies for Dhaka City. This would,
however, depend on well-developed transport infrastructure and efficient mass transit
systems. This scenario is equally suitable for other developing countries that are
striving to achieve a sustainable urban environment.

Notes
1. RAJUK: Rajdhani Unnayan Kartipakha is a government body responsible for regulating

building development and overall urban growth, and formerly was the Dhaka
Improvement Trust (DIT).

2. Other planning and development control rules include: Private Housing Approval Rules
and Standards of 1991 (TI Act section 102(1)); Acquisition and Requisition of
Immovable Property (Amendment) Act, 1994 (ACT No. XX of 1994); Dhaka City
Corporation Ordinance, 1988; Bangladesh National Building Code, 1993; and Dhaka
Metropolitan Development Planning, 1997b.

3. It is a man-powered or manual public transport mode.
4. 472.6 acres is equivalent to 1.913 million m2 (1 acre=4,047 square metres).
5. The basis of this derivation is unknown. However, this reflects the per capita space needs

in Dhaka, which in turn reflects the lack of constraints on developing land.
6. Gulshan is a northern part of Dhaka City, and has a foreign consulate enclave, as well as

housing for higher-income groups and government officials.
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The Inverted Compact City of
Delhi

Introduction: urbanisation and compaction
The compact city offers various claimed benefits (Elkin et al., 1991). First, the high
intensity of development reduces geographical spread and thus permits
consumption of less land and other resources. Second, the planned higher residential
densities offer opportunities for accommodating more people on the same land area
and also contribute to greater social interaction. Third, average journey trips become
shorter, leading to lower fuel consumption and lower harmful emissions. This makes
compact cities more energy efficient (McLaren, 1992; Hillman, 1996). Fourth,
governments are able to provide basic services more efficiently as transmission wastes
are minimised. Ultimately, the compact city planning approach can contribute to
the attainment of sustainable cities (Jenks et al., 1996).

This chapter demonstrates that the city of Delhi does not enjoy any of these
benefits. One reason is that its form is the opposite of that of the compact city, i.e. it
is an inverted compact city, which has low gross residential densities in the inner
areas and high gross densities in the outer areas. Gross densities are at least four times
higher in outer areas than in the inner city. Intensity of development is also low. For
instance, there are single- or double-storey residential buildings in most of its inner-
city areas, whilst four- to eight-storey residential buildings are quite common in the
outer areas. Sometimes these outer areas lie outside the urban area boundary. High-
rise residential apartments in the southern parts of Delhi are one such example.

How did this urban form happen? It can be explained by looking at the
political events of the first decade of the twentieth century, which led to the
unique process of urbanisation of the city of Delhi. At this time a statement of
imperial grandeur, order and authority was made through the construction of New
Delhi. Vast low-density residential areas were developed in New Delhi when the
British Government of India constructed its new capital. Lutyens’ Delhi was
planned to contain merely 140 bungalows (Mehra, 1999). No bungalow would
rise above a single storey in the heart of the city (King, 1976). Furthermore, large
spaces are occupied by even less dense land uses, such as Second World War
military barracks now used as central government offices, and low-rise
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commercial areas, such as Connaught Place, which occasionally rise up to two
storeys high.

The process of urbanisation in India, including Delhi, took on another
characteristic after the country became independent in 1947. Over the last 50 years
the free movement of people in a democratic context has resulted in an accelerated
rate of rural to urban migration, primarily the result of the search for employment.
Rural to urban migration contributed about 30% to urban growth between 1981 and
1991 in India (Visaria, 1997). However, this figure was more than 50 per cent for the
four Indian megacities (United Nations, 1986a; 1986b; 1987). It is estimated that
on average 1,000 people migrated to Delhi every day between 1981 and 1991
(Kumar, 1996). Consequently, the squatter population increased from 493,545 in
1981 to 1,296,720 in 1991, almost 263% growth in a decade (Singh, 1999). As most
of these people did not have jobs, they could not afford to buy a house. In the
desperate search for survival, migrants squatted on whatever land came their way.
Having repeated this process year after year, cities have become crowded with
squatters and littered with slums. The squatters, particularly, have built low-rise and
less compact residential developments in various parts of the city. Most of these
settlements contain thatched huts (jhuggies). In fact, unauthorised residential
developments have slowed down the compact character of the megacities.

Another feature of Indian urbanisation is the illegal sub-division of
undeveloped land into residential plots. These kinds of development act as
attachments to planned urban areas where vacant undeveloped land is divided
into plots and sold to individuals, who in turn construct medium to high-rise
buildings. As these developments are neither planned nor authorised,
infrastructure is provided at a later stage, leading to the interim use of rudimentary
techniques for the provision of infrastructure and the inefficient use of energy.
Thus intense development leads to slum-like development, rather than beneficial
compact development, as the high intensity of development does not lead to the
optimum use of social and physical infrastructure (Kumar, 1999).

The compact city policies of the Delhi government
Compact city policy became part of Delhi’s city planning in 1990 when the Delhi
Development Authority (DDA) made various proposals, including the
densification of the existing built form, in the modified master plan. Total land
requirement by 2001 was estimated to be a maximum of 24,000 hectares. The DDA
formulated five major strategies to achieve this target.

First, it contended that additional land for residential purposes would have to
be found beyond the existing city structure. Accordingly, it expanded the Delhi
Urban Area (1981) with an additional 4,000 hectares of land for residential purposes.

Second, it proposed that another 14,000 hectares of land required would be met
through the densification of the census towns1 of Najafgarh, Nangloi, Bawana and
Alipur, and the construction of the new township of Narela. Planning and design
work on Narela Township has been finished and implementation has begun in
earnest. However, no intensification mechanisms have been devised for
densification in the census towns.

Third, it was argued that developed urban land would always remain limited
when compared with the requirements of the exploding population’s housing and
other land-related needs. The DDA thus proposed that the remaining land
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requirement of 6,000 hectares would be met by increasing what it called the ‘holding
capacity’ of the Delhi Urban Area of 1981 (Government of India, 1990). This meant
that the DDA had inadvertently given the go-ahead to property owners selectively
to increase densities by intensification without securing planning permissions.
The public knew that the DDA would subsequently legalise these illegal
developments. With hindsight, the public got it right.

Fourth, the DDA proposed that in future it would primarily encourage group
housing rather than plot development, in order to accommodate more households
on the same amount of land. To some extent this policy has been pursued
successfully. It is expected that 350–400 persons per hectare gross density will be
achieved (Government of India, 1990).

The fifth policy was popularly known as the ‘containment policy’. The DDA
argued that it would strive to create self-contained planning divisions. It was
expected that people would not need to make inter-division trips for a majority of
purposes including, work, education, leisure and recreation.

A further step was taken in the direction of the compact city when a commission,
popularly known as the Malhotra Committee, recently submitted a report to the
government. One of the main recommendations of the Committee was that individual
owners of plots should be allowed to construct three-storey residential buildings
instead of the previous provision of two and a half-storey development, and four-
storey residential buildings instead of the previous provision of three and a half-
storey development (Government of the National Capital Territory of Delhi, 1997).
Most of the Committee’s recommendations have been accepted by central
government and are awaiting the approval of the President of India. But this policy,
in effect, only legalised what had already taken place, and the policy was nothing
more than a reaction that legitimated planning violations.

The Prime Minister (Atal Behari Vajpayee) recently became the most ardent
supporter of the compact city planning approach when in 1998 he argued in the
media for a densification of the New Delhi Municipal Council (NDMC) area. He
noted that ‘the Lutyens’ Bungalow Zone could not continue to exist without basic
change in a city where space and affordable housing are scarce’ (Mehra, 1999, p.56).
The Prime Minister’s comments immediately led to the establishment of the M.N.
Buch Committee. This Committee has recently submitted its report to the central
Ministry of Urban Development (Ministry of Urban Affairs and Employment, 1999).
The report argued that densification of Lutyens’ Delhi should not be carried out for
a number of reasons. First, no matter what type of intense development is carried
out, it will not substantially contribute to Delhi’s housing supply. Second,
densification would eat away all the green spaces that the city has. Third, since
Lutyens’ Delhi occupies a strategic location, it would create housing for the rich
and elite only, and would not benefit the poor who require most housing. Fourth,
permission to build residential flats and apartments would benefit only speculative
property dealers and builders, who would be able to earn enormous profits.

Nevertheless, the Committee’s findings can be faulted on many counts. First, the
Prime Minister’s comments should not be taken literally. The basic idea that the Prime
Minister conveyed was that intensification of the Lutyens’ Bungalow Zone is
necessary because of the scarcity of prime developed urban land. Why should
residential development led by the private sector be considered as the only
possibility? Why not other alternative forms of development such as mixed land
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use or commercial development? Why have partnerships, or even government-led
urban development, been ruled out? It is not entirely out of the question to consider
residential development for politicians and bureaucrats in this place, which is so
near to Parliament House. This would indirectly help the general public, as it would
reduce road blockages resulting from the motorcades carrying politicians from the
outer areas to Parliament House. Eating away the green spaces is not an issue, as only
the intensification of the existing built areas is being considered.

In the second half of 1999 the DDA concluded a design competition. The entries
selected for implementation in three proposed residential sites, at Tehkhand, Dwarka
and Vasant Kunj, are path-breaking. The DDA seems to have accepted the idea of
multi-storey housing complexes, which will include the use of state-of-the-art
technologies to provide some of the basic facilities in common areas at each floor.
The DDA expects that this change in design will minimise the need to make frequent
outdoor (other-floor) trips by people living on higher floors. The acceptance of these
design ideas should gather further support for high-rise living concepts. At present,
preparations are underway to put together the new master plan for the city for 2021.
In a seminar held in the middle of October 1999, the DDA once again committed
itself to high-rise residential development.

Overall, compact city policies have been reactive. While the creation of two
sub-cities (Dwarka and Rohini) could be counted as a success, in general compact
city policies have lagged behind actual developments. However, it is also
expected that the Malhotra Committee recommendations will further encourage
the process of illegal compaction beyond three and half-storey residential
development. This is contrary to the spirit of compact city development: a
coherently thought-out city structure based on higher densities and the efficient
use of energy, land and other resources. The only hope for the compact city
planning approach lies in the fact that DDA continues to support strongly the idea
of high-rise, high-quality life in the city.

Densities in Delhi
Densities in Delhi increase with distance from the central area and continue to do
so even at the urban fringes (Fig. 1). The area covered by the New Delhi Municipal
Council (NDMC) has one of lowest densities, at 50 to 100 persons per hectare. Even
lower densities, less than 25 persons per hectare, are found in the Delhi
Cantonment area (see Table 1). New Delhi was created by Edwin Landseer Lutyens
as a huge single-storey ‘bungalow zone’ to house the British civil servants. After
Indian independence, Indian politicians and senior civil servants continued to
occupy these spaces. Change to this built form was thought to be ‘anti-aesthetic’.

Table 1. Gross densities in
urban Delhi, 1991.
Source: Government of India (1991,
pp.282–292); Government of the
National Capital Territory of Delhi
(1996, p.3).
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The Delhi Cantonment was exclusively created as a secluded area for the military. A
major part of the Cantonment contains low-rise development, and huge plots,
similar to those in the NDMC area, house senior military officers. A large area of
land is used for the golf course and other recreational activities. An equally large
area has been left vacant for future residential development, and at present is used
to grow vegetables and grain. However, about one-fifth of the Cantonment area
has moderately intense development consisting of three- to four-storey
apartments. Because of these uses, Delhi Cantonment area shows the lowest gross
densities. In the early parts of this century this area was located outside urban
Delhi, but the subsequent rapid expansion of urban Delhi has encompassed both
the Cantonment and the NDMC area within central Delhi. Lower densities are also
to be found to the west of the Cantonment area, where high-value land is put to
extensive land use in the form of the central prison, the Tihar Jail. To the southeast
and east of the Cantonment area, there are a few villages with a very low density,
sometimes even less than one person per hectare (Government of India, 1991).

Delhi Municipal Corporation (DMC) has slightly higher densities, ranging
between 100 and 150 persons per hectare. This is because this area contains some
of most densely populated areas such as Old Delhi and Karol Bagh, with densities
as high as 900 persons per hectare. But lower densities in other parts of the DMC
area moderate this extra ordinarily high density. On the other hand, outer areas in
southwestern and northern parts of the DMC show densities as high as 150–200
persons per hectare.

High densities are also to be found on the periphery of urban Delhi. They
include the census towns of Tigri, Babar Pur, Nasir Pur, Sultanpur Majra, and
Sultan Pur (see Table 2). Although only low-rise development was initially
permitted in these areas, over time people violated the building by-laws in order
to accommodate more and more people on the same land area. Today these areas
are characterised by intense development.

Fig. 1. Gross densities in
urban Delhi, 1991.
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The Delhi Development Authority in some of the eastern Delhi areas planned
higher densities. Patparganj, with densities in the range of 150 to 200 persons per
hectare, is the prime example of this type of development. Of the development
blocks, Shahdara Development Block has the highest density of around 600
persons per hectare. All the census towns of this area have densities of more than
150 persons per hectare, most of which is caused by unplanned development.

More than 10 census towns show the lowest densities—with less than 25 persons
per hectare. This is because they were only recently recognised (in the 1991 census)
as urban settlements (see Table 2). These settlements are likely to become intensely
developed, and could house many more people in same area. The acquisition of urban
status means more funds for infrastructure and development, and multiplier effects
bring about intense development and higher population densities.

Emerging density patterns
The density patterns of Delhi emerged as a result of the interplay of planning policies
and various other political, social and economic factors. These are discussed below.

Table 2. Gross densities in
census towns of Delhi, 1991.
Source: Government of India (1991,
pp.282–292); Government of the
National Capital Territory of Delhi
(1996, p.3).
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Planned low-rise Imperial developments
The lowest population densities and low-intensity residential developments can
be found in Lutyens’ New Delhi, Delhi Development Authority areas in southern
Delhi such as Green Park, and in Model Town in the eastern parts of Delhi.

The Imperial town planning movement, which gave birth to New Delhi, Model
Town and Civil Lines, advocated low-rise orderly development, with large plot
sizes and single-storey buildings, with a maximum ground coverage of as little as
25% of the entire plot area. Lutyens’ Delhi is located adjacent to the low-rise
planned commercial centre of Connaught Place. In complete contrast to theories
that highly accessible areas are densely built and used primarily for commercial
purposes, New Delhi is primarily residential, with some sectors having low-rise
commercial and office buildings. Model Town and Civil Lines are also relatively
centrally located, not more than 8km from the city centre.

Planned high-rise developments
Dwarka, Rohini and Narela in the southwest and west of Delhi have been planned
to accommodate higher gross densities. Since the late 1970s, the Delhi
Development Authority has justifiably felt that Delhi has no more land to
accommodate the exploding population, and maintains that densification can
resolve the problem of scarcity of developed urban land. Dwarka is particularly
important because it is planned to accommodate 1 million people on 5,645
hectares of land—a gross density of 177 persons per hectare. The DDA has
cautiously decided that the private co-operative housing societies, various
government and other organisations, and the DDA itself will build housing in
Dwarka in the form of high-rise apartments. As much as half of the net residential
area will be developed by co-operative group housing societies (Office of the
Commissioner of Planning, 1992). Most co-operative group housing is built as
high as six to ten storeys. Plot development will be negligible, with only 38
hectares of land earmarked for residential plots. Private-sector development in the
neighbouring states of Haryana and Uttar Pradesh have further reinforced the
trend for increasing densities and high-rise developments even beyond the
administrative boundaries of the National Capital Territory of Delhi (NCT Delhi).
Housing in Gurgoan in Haryana and Gaziabad in Uttar Pradesh is provided in the
form of 18- to 20-storey-high apartment blocks.

Illegal high-rise developments
The new phenomenon of illegal high-rise developments on legally allotted plots
has recently been observed. Private builders have generated a great demand for
residential plots of between 165 and 420m2. What has happened is quite
innovative. An agreement is struck between the owner of the plot and the builder
to intensify the development on a plot where low-rise residential development
generally already exists. Despite regulations limiting development to three and a
half storeys high, or 12.5m, builders construct up to four or more storeys. The plot
owner does not pay any money to the builder. The builder gets one floor in
exchange for constructing three to four floors for the owner. This process of illegal
apartment building has generated additional dwelling units for the growing
middle class of Delhi. This phenomenon is by no means sporadic, and can be
found over all plotted developments in Delhi.
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Unplanned high-rise urban villages
Delhi has 369 villages, 170 of which have been incorporated into the urban area
(Curtis, 1998). The total population of all urban villages is 600,000, with an area
of 1,500 hectares. This makes the gross density of population 400 persons per
hectare, which is closer to the higher densities found in Old Delhi, rather than
those of New Delhi. Villages have higher densities because no planning controls
have ever been formulated and implemented in these areas. People have built as
high as they could and use has been targeted at those activities which were most
profitable. Planned development was never more than a ground floor plus one in
the resettlement colonies, but over time these areas have also become on average
a ground floor plus five storeys.

High-rise flatted developments
Since local planning authorities have failed to provide adequate housing in
Delhi, people have adopted their own ingenious intensification methods. As
families expanded and split into separate households, most people living in flats
added one or two more rooms to their existing flats by covering whatever open
spaces were provided in the front and rear of the apartment blocks. In the case of
plot development, the majority of owners have exceeded the permitted two and a
half-storey development within the given height of 12.5m. Those who violated
these planning norms have built up to at least three and a half storeys high. In the
1990s the government set up a committee to investigate the matter and
recommend appropriate changes in the building by-laws. Almost all members of
the committee and its various sub-committees came from ‘urban landed
aristocracy’. Therefore it was not surprising when this committee accepted the
violations without any penal action, and recommended others to build three and
a half storeys high. This committee, however, did not look into development in
the New Delhi Municipal Council area, which primarily houses Lutyens’
Bungalow Zone.

Low-rise squatter settlements
There are 1,100 squatter settlements in Delhi, which are more or less evenly
distributed over the city. Notable examples of squatter clusters are the Katputli
Colony in western Delhi, and the Kalkaji squatter settlement in southern Delhi.
With increasing distance from the central area of the city, the number of squatter
clusters significantly declines. All squatter settlements are characterised by low-
rise development, as jhuggies and other precarious structures cannot be erected at
more than a single storey. In spite of the fact that the population has large
household sizes, densities are quite low. It was estimated that a total 1,609,609
people lived in squatter settlements in 1997 on an area of 74,800 hectares (Singh,
1999, p. 12), giving a gross density of 22 persons per hectare.

High-rise slums
In 1989 the Delhi Municipal Corporation recognised 22 notified slums. They
covered an area of 1,966 hectares and had a population of 1,800,000, giving a
gross density of 900 persons per hectare, the highest anywhere in the city
(Government of India, 1991). These notified slums accommodated 21% of Delhi’s
total population.
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Unplanned development on undeveloped land
As the city expanded, rural areas were incorporated in the DMC area. Before the
authorities could act, farmers subdivided agricultural land into plots of varying
sizes and sold them at cheap rates to poor people. Since no development work was
undertaken to provide on-site services, the lower prices attracted those who could
not afford developed urban land. However, the process allowed for the provision
of services such as water, sewerage, drainage, and solid waste collection at a later
date when the development has already taken place. This process has proved a
hindrance to the implementation of more compact development in the city.

The characteristics of the inverted compact city
From all this it is clear that Delhi is not a compact city; it has few pockets of high
density and intense development. Urban Delhi is spread over an area of 68,534
hectares and accommodates only 8,471,625 (Government of India, 1991). Its
gross residential density comes to a little more than 123 persons per hectare, yet it
still suffers from all the ills of urban sprawl including the wasteful use of energy,
resources and time.

Travel characteristics
Delhi has 2,245,681 vehicles, including 1,467,182 motorcycles and scooters
(Government of the National Capital Territory of Delhi, 1995), which is equal to
the total number of vehicles found in Mumbai, Calcutta and Chennai. As vehicle
ownership has increased, people have tended to live further away from the city
centre and to make longer and more frequent trips, creating many problems.

To begin with, the average trip length in Delhi has increased over time. The
average trip length, which was 5.4km in 1970, had increased to 8.5km in 1993
(Table 3). It has been noted that people wanting to travel from Delhi can take as
much time to travel from the airport to the central business district as to fly from
Delhi to Mumbai (D’Monte, 1999). The problem is further compounded by the
fact that average trip length by public transport buses has more than doubled from
6.2km in 1971–72 to 14km in 1988–89 (Sahoo, 1995). More than half the
commuters who still use buses from home to work now make longer trips.

The large number and variety of vehicles as well as narrow roads have caused
extreme congestion leading to long en-route delays. Average travel time in Delhi
was 30 minutes in 1985 but had increased to three-quarters of an hour in 1993.
Thus Delhi’s commuters spent almost double the amount of time on the road to
travel a kilometre than in other megacities. Furthermore, as a result of the
increased number of vehicles and almost the same length of roads as in 1985,

Table 3. Travel
characteristics of the major
metropolitan cities, 1993.
Source: National Steering Committee:
India (1996, p.48).
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journey speeds have come down. The future is not very promising. It is expected
that the average vehicle speed on the roads of Delhi will be reduced to 5km per
hour in the next decade (Chakraborty, 1999). This clearly suggests that average
trip length and travel time must be reduced. Among the various options, one is to
reduce the need to make longer trips, particularly for work. A compact city, with
high-density mixed land use, could reduce the need to make longer trips.

Geographical size
Delhi has grown in terms of both its geographical extent and its population (see
Table 4). Between 1951 and 1991, Delhi’s area increased by more than three and
half times while its population grew by eight times. As a result, densities have
increased considerably. Urban Delhi’s extremely low gross density of 73 persons
per hectare in 1951 rose to 124 persons per hectare by 1991. While the city’s area
increased more than three times between 195land 1991, the average trip length
doubled between 1970 and 1993. This shows that there is a direct and positive
relationship between the geographical area and the average trip length. The larger
the geographical area, the longer the average trip length.

Furthermore, as the geographical area of Delhi has increased, it has also led to
ever-longer networks of physical infrastructure and greater wastage of precious
resources such as water and power. The current rates of wastage of water and power
seriously challenge the sustainability of the city. For example, power transmission
losses in Delhi rose to an unprecedented 50.2% in January 1996. These far
exceeded the 7% maximum transmission losses permitted by the Central
Electricity Authority for intra-city distribution (Raj, 1996).

The difficulty of saving energy is one outcome of urban sprawl over a large
geographical area. Energy savings may have been negligible in the case of cities
in the developed world; but these savings could be substantial in the cities of
developing countries if existing trip lengths were shortened. If a majority of trips
in Delhi could be restricted to within planning divisions, the average trip length
could be reduced from the existing 8.5km to 5km. This would result in the
reduction of average travel time from 45 to 25 minutes.

Energy consumption and containment
Vehicular traffic is the largest energy consumer in the metropolis. In order to use
energy efficiently, the DDA has advocated a policy of containment at the planning
division level. ‘Thus the Plan’s objective…has been to provide efficient land use
and transportation relationships so as to effectuate containment within the
divisions, in order to reduce work and education trips by vehicular modes’
(Government of India, 1990, p.146).

Table 4. Delhi’s urban
population, area and density,
1951–91.
Source: Government of India (1991)
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To achieve the goal of containment at the planning division level, the DDA
divided Delhi into 15 planning divisions. Urban Delhi was divided into eight and
Rural Delhi into seven (National Institute of Urban Affairs, 1994). While the
policymakers wanted to create a multi-nodal city organised around commercial
district centres as major employment areas, the DDA has not implemented many of
these important projects. Out of 15 proposed commercial district centres, only
three have been completed so far. This has led to more passenger and vehicular
trips from other divisions to those which have commercial district centres.
Similarly, the policy of dispersal of those offices which generate a large number of
inter-division trips has failed to take off.

After 30 years of dithering, the Ministry of Surface Transport of the
Government of India has started construction work on the first phase of a rapid
mass transit system. This will be a good starting point for an efficient public
transport system. The government expects that the mass rapid transit system will
help to reduce the energy consumed by vehicles, because it will consume only
10% of that consumed by individual transport modes. While national and state
governments officially stress the significance of public transport to save energy,
and thereby reduce harmful emissions, their actions seem to achieve exactly the
opposite. One recent example has been the doubling of bus fares by the state
government after a 30% increase in diesel prices by the central government. The
issue of energy savings is therefore much more complex than just reducing the
number of vehicles on the roads and minimising trip lengths. It must also include
efficient transport technologies and fuel pricing policies.

Not a matter of preference
In the cities of most of the developing countries, including India, the issue is not
whether people want to live in houses constructed on plots or in apartments. The
issue rather is that people want to live in a house at an affordable cost, no matter
whether it is a detached or semi-detached house, or an apartment in a high-rise
residential block. India, or for that matter Delhi, is no different. According to the
National Building Organisation, urban India alone had a massive housing shortage
of 9.6 million dwelling units in 1991 (quoted in Visaria, 1997, p.280). Likewise,
Delhi has a housing shortage of 300,000 dwelling units, which means 1.5 million
people do not have a house to live in (Government of India, 1990; Central Statistical
Organisation, 1998). Others have calculated the housing shortage in Delhi at 825,000
dwelling units for 1997 (Gupta, 1995). In this situation it is obvious that people would
be likely to move to any kind of dwelling unit.

Most of the flatted development constructed and offered by the DDA is fully
occupied. Even these properties command a high price. As developed land in
Delhi has become increasingly scarce, the private sector has provided a large
number of high-rise apartments for the middle classes in and around Delhi. Entire
blocks of apartments are sold out even before construction is completed. Clearly
in Delhi’s housing market there is a segment of the population that prefers high-
rise housing because the alternative is no housing at all.

Quality of life
Few could dispute that the quality of life needs to be improved in the cities of
developing countries. In Delhi, the significant quality of life issues include
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pollution levels and safety levels, particularly in terms of crime. Delhi is the fourth
most polluted city in the world. Most recent estimates reveal that ‘at current air
pollution levels, one person dies every hour in Delhi because of respiratory and
other pollution-related diseases’ (Narain, 1999, p.9). The primary reason for
respiratory diseases is the pollution created by vehicle emissions. Therefore,
every possible step should be taken to reduce this unacceptable pollution. The
reduction in the need to travel, or the reduction in the need to make longer trips in
the city, would greatly contribute to lowering emissions and thus pollution levels.

Delhi has also become one of the most unsafe cities in Asia. The number of
crimes and the crime rates have gone up considerably. A total of 30,441 crimes
were reported in 1997. This number increased to 35,101 in 1998, an increase of
11% (Sharma, 1998). One reason is that the proportionally smaller number of
police officers who have to police a larger area and population reduces their
effectiveness in combating and controlling crime.

It is clear that the quality of life could hardly get worse than that experienced
by the residents of the slums and squatter settlements of Delhi and other cities in
the developing countries. The dignity of these people has been stolen in a context
of floating human and animal excreta in open drains that contaminate drinking
water, and piles of solid wastes breeding flies that cause death and disease. If the
effort is made, the quality of life can only improve. Therefore, the central quality
of life issue is the provision of housing and physical and social infrastructure. The
quality of goods and services is a secondary issue at the moment.

Conclusions: some guidelines for the future
This chapter has argued that urban Delhi is an inverted compact city. A policy of
‘decentralised concentration’ was pursued by the DDA only halfheartedly and led
to no major gains. But many policy initiatives can be taken to contain urban
sprawl and to bring compaction to the city of Delhi.

First, it should be accepted that the compact city planning approach is not merely
about attaining high population densities and high-intensity development. It is also
about attaining a higher quality of life for its present and future residents. Alexander
Maller calls it structured accidentalness: ‘a congested, livable urban environment’
(Maller, 1999, p.131). This is significant because unplanned settlements, like slums,
can also achieve higher densities and intensities of development, but could merely
lead to undesirable congestion. To make compact city policy operative, high-rise
private-sector development could be permitted only in planned residential areas.
This could lead to the intensification of the existing built form as desired for the
compact city. But it could be done only to a certain extent, because existing
networks, particularly of physical infrastructure, would not be able to support a
population beyond a certain limit.

Second, the focus of the compact city planning approach will have to be firmly
on the urban poor as they form the single largest group, and their needs have been
largely neglected. In order to be successful in providing housing and the most
basic services to the urban poor, the compact city will have to pass the test of being
affordable before being sustainable. Third, the policy of containment at the
planning division level should be vigorously pursued and all the commercial
district centres should be completed within the next five years. This could greatly
curtail the length of journey trips, particularly work, shopping and education
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trips. But this policy can be realised only if the government was able to attract the
large sums of private investment needed for the construction of district centres.
Fourth, the Delhi Development Authority should continue with the policy of
multi-storey group housing schemes for the future, and private group housing
societies should be encouraged to construct more residential developments.

The case of Delhi, with its low-density centre and denser periphery, is unusual.
Nevertheless, the attempts to plan its intensification and deal with its problems
may give some pointers to other cities in developing countries.

Note
1. According to the Census of India 1991, ‘all places with a municipal corporation,

cantonment board or notified town area committee’ are regarded as census towns. Any
other settlement which does not have these local bodies must satisfy the following three
criteria to be called a census town. First, the settlement must have a minimum population
of 5,000. Second, at least 75% of the male working population should be engaged in non-
agricultural pursuits. Third, the settlement must have a density of population of at least
400 persons per km2 (Office of the Registrar General and Census Commissioner, 1994,
pp.xi–xii).
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Views from the Urban Fringe:
Habitat, Quality of Life and
Gender in Santiago, Chile

Introduction
In recent years, a broad range of contributions has fuelled the debate on the compact
city. They have explored its merits and defects from an environmental, economic,
social and physical point of view. However, particularly in the South, less attention
has been given to the perception women and men have of the different quality of
life1 and livelihood opportunities that are attached to living in the inner or outer
city. In this context, the freedom to choose a place to live is often highly dependent
on income levels, state policies and, increasingly, on market forces.

Over the past 20 years in Chile, urban planning policies have contributed to a
process of urban sprawl and the expansion of Santiago’s ecological footprint. Between
1979 and 1995 the city’s urban area expanded from 35,000 to 65,000 hectares. During
this period, the population increased from approximately 4 million to 4.8 million
inhabitants. Thus the urban area increased by 85% and the population by 20%.
Simultaneously, Chilean housing policies have managed recently to provide a
significant number of housing solutions but this has only been achieved through a
rapid expansion of the city’s built area. Developments on the urban periphery often
cause additional burdens both to local authorities (costs of incorporating amenities,
infrastructure and facilities) and to local residents, who now have to spend more time
and resources to get access to the city as a place for exchange.

This chapter discusses the impact that an extended city can have on the quality
of life of people in low-income sectors. It explores, on the basis of research findings
from the District of Pudahuel in Santiago, the different factors that inform people’s
perception of their living conditions from a gender perspective. The main aim is to
draw to the attention of policy makers the diversity of needs, views and realities of
those who directly benefit from, or are affected by, the impact of extended cities.
This will help to further inform the compact versus dispersed city debate.

The general move towards dispersal and the location of growth on the peripheries
or fringes of cities is becoming a world-wide phenomenon. Indeed, the formation
of vast and ever-expanding metropolitan regions is often portrayed as an inevitable
feature of large cities in the developing world. Within the framework of current
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discussions on global transition, a new terminology has emerged. It makes reference
either to a new kind of urban development (a new landscape of employment and
other activity concentrations at some distance from, and independent of, old urban
centres), or stresses the processes underpinning new developments (in particular the
impact of flexibility in production systems and technology).2 However, all too often
the advantages and disadvantages of suburban sprawl from the viewpoint of the
inhabitants living in the urban fringe are overlooked.

The chapter argues that living on the urban periphery of an extended
metropolis has important trade-offs that affect the quality of life of men and
women, particularly the poor. These often come into play as a direct consequence
of coercive government policies that favour peripheral locations despite the
externalities they produce.

The chapter starts by examining the relationship between forms of urban
development and the quality of life. It then analyses the impact that urban policies
and the market have had on the city of Santiago. Finally, it assesses the impact of
the urban expansion of Santiago on the quality of life of a group of residents
located on the periphery of the city.

The relationship between the compact city and the quality of life
The compact city debate traditionally has focused attention on the crisis in the
quality of life in inner-city areas and on the new problems arising from the process
of metropolitan decentralisation. The sub-urbanisation and counter-urbanisation
of the 1960s and 1970s have been interpreted as being in part a consequence of a
collective perception of declining quality of life in the inner city. In late 1980s
Britain, this process was associated with NIMBYism3—the attempt by those
people who have moved out of the city to maintain a higher environmental
quality. However, in many European cities a parallel process of gentrification has
shown that for some groups in society (particularly young urban professionals),
the inner city is still perceived as offering a potentially high quality of life.

These simultaneous trends for residential centralisation and decentralisation
indicate that people’s perception of their quality of life tends to be informed by
complex and sometimes contradictory values. Undoubtedly, quality of life factors
shape and reshape different patterns of population movement. The assessment of
these factors relates both to the objective conditions and subjective perceptions of
urban quality, and the attendant levels of satisfaction or dissatisfaction. An effective
assessment of quality of life cannot be arrived at merely in terms of the physical
attributes of the living environment. It also demands a consideration of the social,
psychological and cultural attributes of that environment, such as a sense of identity,
safety, and social representation and inclusion in the wider urban society.

The relationship between the quality of life and the compact city has
frequently been understood in terms of the factors shaping satisfaction and
dissatisfaction in a post-industrial society. The relationship between quality of
life and urban deprivation has, however, been underplayed, and the determinants
of quality of life and mobility within the city should not necessarily be identified
as the expression of free choice over residential locations.

The principal reasons identified for Latin American urban sprawl include the
choice of the upper middle classes for suburban environments, and the
displacement of lower income sectors to newly urbanised environments. Indeed,
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this chapter argues that policies promoting a market-oriented approach to urban
development have increased urban sprawl and the polarisation between those
mobility trends based on choice, and those based on lack of choice.

Thus it can be argued that an adequate understanding of the recent process of
urban sprawl in Latin America demands a thorough consideration of recent changes
in the social structure and in people’s living habits. Living on the urban fringe for
many dwellers means not only living on the geographic edge of the city, but also on
the edge of urban society. The conditions under which people choose, or are forced,
to live on the periphery can greatly affect their satisfaction and their quality of life.

The assessment of quality of life is a matter of some controversy. Grayson and
Young (1994) distinguish four main approaches in the evaluation of quality of
life: the personal well-being approach; the liveability comparisons approach; the
market/resident approach; and the community trends approach. All are concerned
with understanding well-being, but each adopts different assumptions regarding
the conceptual definition of quality of life.

This chapter takes up three dimensions from these approaches. The first is the
consideration of objective conditions, such as physical environment, services and
infrastructure provision, pollution, and social problems. Second is the way in
which these objective conditions are experienced and perceived by people. The
third involves notions of power and empowerment embodied in people’s views
and strategies in relation to their capacity to transform their living environments.
The last two are critical aspects of the analysis in so far as they situate the
assessment of quality of life in the broader political economy of the city, whilst
recognising that experiences and responses are shaped by personally and socially
constructed conditions such as age and gender.

A gender perspective on the study of quality of life opens a different
perspective to understanding the advantages and disadvantages of compact or
extended cities. It is clear that the problems and benefits of experiencing large
cities affect the different perceptions that men and women, and girls and boys,
have on their quality of life.

The evolution of Santiago’s extension: the impact of urban and housing
policies and the market
Despite official declarations over the past 20 years to deconcentrate the main
Chilean public and private activities, Santiago continues to dominate most of the
country’s activities. Santiago’s Metropolitan Region controls over 39% of Chile’s
GDP. Approximately 35.6% of the population in the country4 lives in Greater
Santiago,5 at a density of 7,683 persons per km2 (Schiappacasse, 1998).6 Although
the consolidated urban area of Santiago covers only 41,215 hectares, the 1994
Metropolitan Master Plan assigned two-thirds of the remaining land within the
Metropolitan Area as suitable for urbanisation in the near future (MINVU, 1994).

A recent study of the ecological footprint of Greater Santiago revealed that its
total footprint was 16 times larger than the Metropolitan Area, and 300 times
larger than the built-up area (Wackernagel, 1998). The main determinants of the
size of the footprint were energy and food consumption. Approximately 45% of
the country’s motorised vehicles were concentrated in the Metropolitan Area and
food in Santiago is about 20% more expensive than in rural areas. However,
Santiago’s demand for natural resources was unequally distributed among the
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different social groups. Breaking down the distribution per capita of the footprint
according to income levels, the lowest quintile of the population accounted for an
ecological footprint of 0.4 hectares per person, whilst that of the highest quintile
accounted for 12 hectares per person.

However, the concentration of capital and income in the Metropolitan Region
is an important force attracting residents from elsewhere in the country, who see in
it great opportunities for improving their quality of life. Chile’s economic
restructuring and its incorporation into the global economy have made Santiago
an ideal location for the new economic sectors linked to the world economy—e.g.
for the headquarters of the main service activities, particularly finance, and for a
large proportion of new industry. It is also a main market for global innovations
and products and has become a preferred place of residence for the most modern
and wealthiest sectors in national society (de Mattos, 1996).

There are numerous explanations for the city’s expansion and its physical and
social effects. On the one hand a housing-centred approach has determined a
pattern of rapid urban expansion. The reliance on the market to regulate land and
housing allocation has also contributed to this process. Furthermore, the lack of
articulation between the two and the institutions responsible for them has created
a number of externalities which cannot be solved without having a broad vision
both of the city as well as of the quality of life of those living in it.

Although these externalities have become progressively more evident, their true
origins have seldom been identified. Despite some discussion of the issues (Beyer,
1997; de Mattos, 1996; Sabatini, 1998) there is nevertheless a certain inertia limiting
the effectiveness of existing mechanisms to improve urban environmental
conditions—the overlapping of functions and mandates from different institutions,
sectors and territories makes the co-ordination of actions a difficult task.

In order to understand the way public policies have affected urban growth, a
historical review is necessary of three periods of time: prior to 1979; between
1979 and 1985; and from 1985 to the present.

The development of Santiago: policies and urban growth

Policies prior to 1979
There were no significant measures for urban planning in Santiago until the early
twentieth century. In 1914, the Law for Plans and Urban Limits was promulgated,
and in 1929, the Law of Urbanisation and Constructions was created as a reaction
to the earthquake that destroyed the city of Talca in 1928.

At that time Santiago had a population of 700,000 inhabitants, and the
Austrian urban planner, Karl Brunner, drew up Santiago’s Master Plan which was
approved in 1934. This Plan contemplated a maximum population growth for a
city of 1 million people. By 1958, the city’s metropolitan growth was considered
as undesirable and an aberration and this had an effect on the quality of housing,
infrastructure and transport facilities available. The growth was mainly a result of
rapid rural-urban migration over a number of years. The effects of this growth were
considered in the 1960 Master Plan for Santiago.

At the end of the 1960s, an unprecedented process of occupation of urban land
took place in Santiago in the form squatter settlements—the campamentos or self-
provided housing precariously established through land invasions. This
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phenomenon reached its maximum expression during Allende’s presidential period.
Over a three-year period more than 400,000 people settled in campamentos on
Santiago’s periphery, often exhibiting an unprecedented degree of social and
political organisation (Fadda and Ducci, 1993).

This process was abruptly interrupted by the military coup in 1973. During the
military regime (1973–1989), neoliberal policies privatising public utilities and
stimulating the free market were established. At the urban level, the market
displaced the state as the main force driving the expansion of the city. This process
was legitimised through legislation, particularly the National Urban
Development Policy of 1979 (MINVU, 1979), which adjusted all the instruments
and norms of urban planning in Chile to the market economy. Gross (1991) noted
that the main guiding principles of this policy were that:
 
• land was not a scarce resource, and that its apparent scarcity was due to the

lack of concordance between the current technical judicial norms and the
market conditions of supply and demand,

• it was necessary to apply a flexible planning system, with a minimum of state
intervention and the use of generic technical norms,

• procedures should be defined and restrictions eliminated in order to allow for
the natural growth of urban areas in line with market trends,

• the state should promote and support an open housing market, leaving the
construction process to the market.

The years 1979–1985
The previous plans and 1979 policies had a direct effect on the expansion of Santiago
(see Fig. 1). During the five-year period 1979–1985, the size of the Metropolitan
Area increased from 36,000 to 55,000 hectares. The Plan, along with the coercive
housing relocation methods used, had significant impacts, particularly in the social
reorganisation of Santiago. Although one of the main objectives was to reduce land
prices, the effects were the opposite and land prices rose rapidly (Gross, 1991).

Fig. 1. The projected growth
of Santiago, 1950–2010.
Source: Mecsa-Inecon, 1993
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Though some land invasions did take place in the 1980s in Santiago, most of them
were quickly removed (Gilbert, 1993), and invasion ceased to be a housing option.
Land regularisation and slum eradication programmes were initiated in the 1979
Urban Development Policy to promote the harmonious growth of the city and
peripheral housing development. The first programme allowed the legalisation of
property on occupied sites and the installation of sanitation. The second encouraged
the relocation of families from precarious settlements to conventional subsidised
multi-storey structures on the outskirts of the metropolitan area (Fig. 2). Between
1980 and 1987,139 campamentos were regularised, involving the construction of
53,322 units to relocate families away from the affluent northeast of the city towards
the peripheral neighbourhoods (de la Puente et al., 1990).

Approximately 150,000 families were resettled to distant locations, in districts
where local government had little capacity to provide infrastructure through this
mechanism. This process exacerbated the socio-spatial segregation of the city,
increased the distance between rich and poor neighbourhoods, broke social family
links, and made travel to centres of employment very difficult (Jirón, 1995).

However, political pressure from those affected, and the negative consequences
of these urban policies, forced the military government to modify the 1979 Urban
Development Policy. In 1985, it was replaced by the so-called adjusted policy (MINVU,
1985), which reasserted urban planning as an exclusive function of the state, and

Fig. 2. Residential relocation.
Source: Morales and Rojas, 1986



173

Views from the Urban Fringe

declared land as a scarce resource which should be allocated according to its most
productive use (Torres, 1999). However, the National Law of Urbanism of 1975 has
yet to be modified, and the current urban policy can only be considered an ambiguous
set of rules which, though theoretically interesting, has proved difficult to implement.

1985 to the present day
Since 1990, the democratically elected governments, far from changing the
fundamental elements of the previous economic model, have continued to
develop them (Daher, 1993). At the beginning of the democratic transition, there
were great expectations about restoring urban planning, co-ordinating housing
policies with urban development policies and decreasing urban segregation.
However, housing and urban policies have more or less remained the same,
providing few concrete responses to these expectations.

One of the main achievements of the democratic government was an
impressive increase in rate of housing construction—to an average of 100,000
units per year (MINVU, 1996). This has halted the increase in the housing deficit,
and allowed the government to concentrate on diminishing it through leveraging
public resources with private ones. However, new developments have mainly
been built in those areas of the urban periphery where land costs are the lowest,
promoting a rapid process of urban expansion (Fig. 3).

Fig. 3. Housing construction
in Greater Santiago, 1990–
1995.
Source: Haramoto et al., 1997
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The success of this housing policy has been counter-balanced by some problems.
On the one hand a significant number of houses have been built, and a consolidated
financial system established that is admired by many Latin American countries.
Furthermore, the policy established a complex system that permitted people to wait
in a housing queue.7 But the policy continues to leave few locational options for the
urban poor. The peripheral location of these units causes serious problems, both to
the residents’ quality of life as well as to Santiago’s overall quality of life. The high
cost of land in the city centre forces the private sector to build in specific areas of
the urban periphery where land is cheaper. Social housing is only available in a few
very distant areas of Metropolitan Santiago. However, given that the externalities of
building on the periphery are never internalised, the allocations for these new
developments fail to include the costs of transport, distance, time, equipment, services
and infrastructure (Edwards, 1995).

In Chile, urban planning and management continues to be seen in this
segregated manner, without a holistic vision or a proposal for the city as a whole.
One of the main reasons for this, in Greater Santiago, is the lack of articulation
between the policies and practices of its 37 districts, and between the various
housing, land and urban policy sectors which remain centralised and controlled
by the national government through various ministries and offices.

There have been a few initiatives to curb urban expansion and to revitalise the
urban centre. One such initiative was the Municipality of Santiago’s Re-
population Programme. The basic goal was to convert the District of Santiago into
a Modern Metropolitan Centre and to regenerate the business centre and its
residential character through a subsidised re-population programme
(CORDESAN, 1996). The Municipality of Santiago initiated the programme in
1994, as a strategic management approach to Santiago’s development. The three
main issues addressed by the programme were poverty, quality of life and
competitiveness (IMS, 1994, p. 11). The programme can be considered successful
in terms of the re-population and revitalisation of a deteriorated downtown area,
but a gentrification process has also taken place where few options remain
available for the poorer population (Jirón, 1998). The benefits of the inner city
were appropriated, in the form of a better quality of life, only by those who could
afford it, whilst those who could not were expelled to the periphery.

In general, urban policies and norms in Chile over the last two decades have
generated a process of continuous physical expansion. This has resulted in a
greater urban and social segregation; an increase in the disparity in access to
urban services; a worsening of local living conditions; increased environmental
contamination; urban security problems; and the deterioration of urban and
historic centres. Because these policies (particularly for housing) are imposed
from top to bottom, urban residents, especially the urban poor, have little option
but to reside on the outskirts of the city. Their physical and social exclusion is the
cause of a continuously deteriorating quality of life.

Impacts of Santiago’s urban expansion on the quality of life of the residents of
Pudahuel
A research project entitled ‘Quality of Life and Gender’8 was initiated in 1998 in
order to examine the conditions relating to a better quality of life for low-income
groups in Metropolitan Santiago (Fadda and Jirón, 1999), including two
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neighbourhoods in the District of Pudahuel on the western periphery of Santiago (see
Fig. 4). Both neighbourhoods were built as part of a public housing programme during
the first democratic period (1990–1994). The research aimed to assess the quality of
life in these neighbourhoods and focused on the residents’ perception of their quality
of life on the urban periphery. This research is of particular relevance to the quality
of life aspects of the compact city debate. It consists of an analysis of a set of objective
indicators, residents’ subjective perceptions of the quality of life in their
neighbourhoods, and the levels of empowerment for residents generated by these
objective and subjective conditions.

Objective and subjective assessment of the quality of life
Objectively, the expansion of Greater Santiago has created marginal environments
in peripheral areas such as Pudahuel. The most serious problems created by urban
expansion into the District are pollution, poverty and social exclusion.

Santiago is considered the eighth most polluted capital of the world and the
Pudahuel District has the most serious pollution problems in the city (de la Paz,
1999). The contamination of its watercourses, the urban impacts, the building of
social dwellings on a massive scale, are all part of what has been called a process of
‘metropolitan aggression’ (Suárez, 1999). The air pollution is partly attributable to
the wind patterns that channel the accumulated smog of the city towards this part
of the metropolis. Similarly, the watercourses that flow down from the mountain range
run through the city before reaching Pudahuel full of wastes that are hazardous for
human health. The high levels of pollution concentration are countered by a lack
of equipment and services available to counteract it.

Pudahuel is also the third poorest district of the city, with 32.1% of its
population living below the poverty line.9 The District has witnessed a rapid
growth in population since 1970, mainly due to the rapid expansion of
government housing programmes. Between 1989 and 1994 more than 17,000
low-income housing units were built in the District, attracted by some of the
lowest land values in Metropolitan Santiago (see Fig. 5).

Fig. 4. The location of, and
main roads to, the District of
Pudahuel in Santiago.
Source: Fadda and Jirón, 2000
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Because of the District’s peripheral location, access to other areas of the city is
difficult, in terms of distance, time and money. Fig. 4 also shows that the distance
to high-income neighbourhoods like Las Condes, where many men and women
work, demands daily trips of over two hours each way.

Given the different gender roles played by men and women, and their
different access to, and control over, social resources, the inaccessibility and
lack of facilities in the District are worse for women than for men. Women are
responsible for childcare and child rearing and there is a high proportion (61%)
of women who stay in the neighbourhood as housewives. Consequently, more
women than men perceive the lack of schools, markets, parks, child and
healthcare facilities.

Although the residents of these neighbourhoods considered the physical
quality of their surroundings as positive, mainly in terms of housing and
infrastructure, they nonetheless indicated their intention to leave the
neighbourhood if they had the opportunity to do so. In addition to physical
factors, the natural, human and socio-cultural dimensions of quality of life in
urban areas were also studied. Factors such as a sense of safety, identity, problems
of drug addiction, social representation and access to the wider urban society were
all rated highly in the subjective determination of quality of life. Here too there
were significant gender-based differences in perception. This is certainly true for
the problems such as lack of cleanliness, water pollution, flooding and disease
that are present in the neighbourhood, which women perceive to be worse and a
greater health hazard than do men. This is explicable in terms of their greater
contact with issues such as children’s health, rubbish collection, water provision
and flooding.

A major issue considered detrimental to the quality of life is the problem of
drugs and alcohol addiction amongst youth. The District of Pudahuel is ranked
17th out of the 341 districts in the country in terms of its level of drug
consumption (CONACE, 1998). The causes of drug addiction and alcoholism are

Fig. 5. Land values.
Source: Fadda and Jirón, 2000
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many, but opportunities are lacking and expectations for a better future are minimal
in these types of neighbourhoods.

The social housing programmes in the neighbourhoods were targeted at low-
income groups and could be accessed either collectively or in most cases
individually. Most families on these programmes came from other districts in the
city and upon arrival had few links to the neighbourhood. Because of the
selection criteria, most beneficiaries presented high levels of poverty, low
education levels, few employment skills and, in general, many social problems.
The result is problem estates with a high concentration of social problems,
feelings of despair and social exclusion, acutely felt by youth. With few
opportunities for education, employment or a vision of a better future, drug and
alcohol consumption is perceived as a possible escape mechanism.

The situation not only affects youth, but also their families and other residents,
as the high drug trafficking and consumption are associated with a high rate of
criminality and insecurity on the streets. Women express an unwillingness to
leave their houses, they fear public spaces and prefer to remain indoors, especially
after dark. Men also perceive the problems related to drugs, crime and theft, but
they do not fear the use of public spaces and sense that the possible solution lies
in better policing. Both groups think that the neighbourhood is very unsafe, and
that the levels of protection are minimal.

In addition, both groups agree that the public transportation available is
adequate but women indicate that conditions are not always optimal. Buses are
regarded as being overcrowded and dangerous because of driving speeds, and
their passage through some areas considered dangerous, particularly at night.
Men are more affected by the length of time involved in reaching the city than
women, largely, one suspects, because men use transport on a daily basis more
than do women. Reasons given to explain problems of access to work are both the
distances to the city and, particularly, traffic congestion.

Empowering or disempowering strategies
Empowerment is a long-term social and political process aimed at redressing the
imbalance in the power structures of society. It does this by strengthening the
powers of civil society, by creating a more transparent state and by making the
corporate economy more socially responsible (Friedmann, 1993). The
empowerment of civil society is to be achieved through territorially organised
communities characterised by autonomy in their decision making, local self-
sufficiency, direct (participatory) democracy, and social learning through
experience. According to Friedmann (1993), poor households lack social power to
improve their conditions. He recognises eight means of acquiring social power,
including: a defensible life space; social organisation; social networks; surplus
time; appropriate information; knowledge and abilities; instruments of work and
livelihood; and financial resources.10 By identifying some of these means in
Pudahuel, it is possible to assess the degree of empowerment or disempowerment
involved in the policies being implemented.

In terms of a defensible space, and a physical space to identify with, the
residents of the two neighbourhoods stated that ownership of their property was
a life-long dream and the main reason for their staying there. Both men and
women agreed that their existing living conditions were better than in their
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previous dwelling. Property ownership can be seen as a form of empowerment.
Housing policies aimed at lowering the housing deficit through ownership are a
response to felt needs in the population. But the location and type of living
space delivered by the policies, and displacement of the beneficiaries,
have generally created other problems which inevitably disempower the
individuals.

For instance, the way these neighbourhoods were originally formed by
beneficiaries from different parts of the city, with no previous knowledge of each
other, makes the social organisation and formation of social networks difficult. In
the first place, the social capital involved in their prior place of residence can be
lost, given the distances to the former neighbourhoods. Moreover, the formation
of new networks also becomes difficult, when the different interests, needs and
backgrounds of the residents generate an attitude of indifference to each other.
Both men and women asserted that improving the quality of life was greatly
dependent on the participation of residents. But they also pointed to a strong
tendency to inertia in social mobilisation, and the widespread belief that the
chances of influencing change were minimal.

In general, men were more optimistic than women towards the possibility of
achieving improvement through the municipality and the mayor of the district.
Women, on the other hand, felt abandoned by these institutions and the police.
They also recognised the reluctance of the majority of neighbours to become
involved in the improvement of conditions. Nonetheless, it is the women who
organise themselves (albeit in small numbers), whilst male attitudes rested on
the belief that someone (an outsider) should reach out to help them. This
situation tallies with the idea of women being involved in a community-based
role, often voluntarily and without much recognition, whilst men participate in
other areas with political or economic rewards, or simply do not get involved.

The priority of maintaining a salary makes it difficult to achieve a surplus of
time, especially because of time taken up by long distances to work and domestic
chores, and because of the lack of space for recreation and basic services. Some of
these difficulties are attributable to the peripheral location of the
neighbourhoods, and the shortages of equipment and services to compensate for
these distances to the city centre.

Furthermore, the residents also found it difficult to gain access to
information necessary for their social empowerment. The distance to the
municipality, the city and most institutions had this effect, and these
institutions rarely approached them to offer information. In a few cases, when
groups have organised themselves, they have been able to access available
funds or services to improve their living conditions. However, in general,
residents are disempowered in developing strategies that could improve their
quality of life. This is not to say that it cannot happen, but that it requires a
bigger effort from the community.

Conclusions
From the analysis above, it can be gathered that the different types of urban and
housing policies and strategies implemented in Chile throughout different
governments have stimulated urban sprawl. This sprawl has generated various
impacts on the city’s residents, affecting more negatively those living in the lower
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income peripheral areas. Santiago’s urban sprawl has a global impact at the level of
the city and its surroundings, and a local level impact on the district and
neighbourhood.

Amongst the global impacts affecting the city are: social segregation of
metropolitan space, the worsening of local living conditions, an increase in
environmental contamination, urban security problems, and the deterioration
of historic centres. Local impacts include extreme contamination, high poverty
rates, lack of facilities, increased insecurity, high indices of drug addiction, and
the lack of access to urban amenities. These externalities affect men and
women in a different way. Due to the fact that women spend more time in the
neighbourhood, their perception of the problems and their impacts is more
acute.

The urban expansion policies implemented have had a disempowering
effect on the communities affected. This is due to the relocation element in
each programme, as the beneficiaries lose the social networks they previously
had and simultaneously find it difficult to articulate new ones. Additionally,
the lack of access to citizen participation and other means of social power in
daily activities makes the initiation of empowering strategies difficult to
achieve. From this research it is clear that policies for, and market forces
determining, peripheral urban expansion in large cities such as Santiago lead
to problems of social exclusion and increased inequalities. This lends weight
to the need to consider the potential benefits of urban containment and
compact city policies.

In the context of Latin America, the social and economic disparities between
urban centre and urban fringe have tended to limit the debate to ‘traditional’
terms, all too often assuming that socially homogeneous groups encompassed
these changes. The rural-urban migration has virtually ended, the poor classes
having contributed, in the large majority of cases, to the creation of a poor class
peri-urban fringe around main cities during the 1950s and 1960s. The case study
of Santiago shows some of the changes that took place during the 1980s and
1990s in the urban growth pattern. These changes have been related to the
segregation of the lower-income sectors of the population in extensive and
precarious peripheral areas, where market-oriented policies have allowed them to
settle and become ‘home owners’.

This spread of the poor to the periphery has been favoured by the way in which
metropolitan space has been produced, resulting in the buffering of social
conflicts. The three main indicators of these changes are:
 
• a socio-economic diversification of the peripheral areas, thus reproducing the

centre-periphery pattern within themselves;
• the spread of poverty throughout the metropolitan network;
• the emergence of segregation by middle- and upper-class segments of

society.
 
These changes have led to the formation of a more complex urban fringe than
the one described in the 1970s. The urban fringe has ceased to be an open
space, and in this sense it ceased to be a frontier. Its growth led to the spread of
urban land ownership. This trend coexists with a diametrically opposing one:
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the production of privileged residential neighbourhoods, whose owners belong
to higher-income groups, territorially separated from the rest of the city. In the
context of the compact/dispersed city debate, this complex and heterogeneous
urban structure challenges professional perceptions and knowledge. It raises
questions about the adaptation of the conceptual and practical tools of urban
and regional planning necessary to cope with the new territorial and social
reality.

Notes
1. For a detailed discussion of the concept of quality of life, see Fadda and Jirón, 1999.
2. In Western Europe, the debate on the new spaces in the fringes of the city and the spread

of urban functions, lifestyles and ideology across a somewhat unified and common
territory has given rise to a set of new concepts, such as ville éparpillée (scattered city),
ville archipel (Viard, 1994; Veltz, 1996), ville à la carte in France; or the idea of the
dispersed city (Monclús, 1998) in Spain.

3. NIMBY stands for ‘not in my back yard’.
4. The total population of Chile is 13,348,401 (INE, 1995).
5. The Metropolitan Region is composed of six provinces. However, the urbanised area,

designated as Greater Santiago, is made up of 34 districts (32 from the Province of
Santiago and 2 more from two different provinces).

6. Santiago’s required gross minimum density is 150 inhabitants per hectare (15,000
inhabitants per km2) (MINVU, 1994).

7. In Chile, access to housing is a shared effort by the people (via saving), the state (via
subsidies) and the financial market (via mortgage credit). The promotion and
programming of projects, as well as housing construction, should correspond to the
private sector activity (Etchegaray, 1993). The government has set up various subsidised
programmes to access housing. The subsidies are offered to the demand in order to fill
the affordability gap (Jirón, 1995).

8. FONDECYT-Chile financed Research Project # 1980865/98.
9. Poverty is a per capita income of the household which is lower than twice the value of a

basic food basket. Extreme poverty is a per capita income of the household which is
lower than the value of one basic food basket (MIDEPLAN, 1999). As of May 2000 the
per capita poverty line is equivalent to US$70.00 and per capita extreme poverty to
US$35.00 for urban zones (MIDEPLAN, 2000).

10. Because not all the means to access social power were fully studied, only five of them are
considered in this analysis.
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Minimising the Negative
Effects of Urban Sprawl:
Towards a Strategy for Brazil

Introduction
Most large and medium-sized cities in Brazil have undergone a very fast growth
process in the last three to four decades. Although there were regional differences,
the cities mostly faced the same problem: that urban growth was not matched by
the investment to cope with the ever-growing infrastructure demand. The form of
urban growth—peripheral leapfrogging development that left behind large
vacant areas within the built-up area—also increased the problems. The reasons
for this kind of urban growth rate and form can be found in the socio-economic
problems that the country experienced during the period.

Massive rural to urban migration after the 1960s was one of the main reasons
for the rapid growth of the largest cities in Brazil, and for the pattern of
development that occurred in them. First, migrants moved to the city at a faster
pace than the capacity of the government to plan for the provision of even the
most basic infrastructure. High living costs in the cities forced the new inhabitants
away from the old neighbourhoods where land prices were too high, to the urban
periphery where land was relatively inexpensive.

Unfortunately, some landowners cunningly took advantage of this situation to
increase their profits. They built their new developments as far as possible from
the urban area, keeping part of their tract ready for future development. The
portions were usually left in-between the existing urban areas and the new
development. The reason was quite simple. As the landowners did not build the
basic infrastructure in these new developments, sooner or later the municipality
would have to do it. Once it happened, this instantly raised the prices of their
undeveloped land. Such land valorisation1 occurs as a result of the provision of all
types of infrastructure, but it usually occurs initially through proximity to public
transportation routes, which have to be put in place first in order to connect the
new developments with the city itself.

This process has left large undeveloped areas within new city limits, extending
the urban boundaries well beyond what would have been necessary if speculators
had not undertaken a leapfrogging strategy. To make matters worse, the idea of
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holding land for speculative purposes became widespread, even for small land
parcels, in Brazilian cities. For example, in São Paulo and Porto Alegre the
proportion of undeveloped land to the total area was 25% and 42% respectively in
1987 (Rolnik et al., 1990; Oliveira et al., 1989). The city of São Paulo alone had
around 60 million m2 of vacant land already served by an infrastructure capable of
accommodating 7.5 million people (São Paulo, 1991). Medium-sized cities faced
the same problem. In 1996 the city of Bauru (circa 300,000 people) had 60% of its
land vacant, whilst Araraquara (circa 170,000) and Ribeirao Preto (circa 600,000)
both had around 50% of their land vacant (Raia Jr., 1995; Azevedo, 1981).

In summary, one of the main causes of urban sprawl in Brazilian cities is the
large amount of vacant land within the urban area. Generally, the developed areas
average at least 30 lots per hectare in urban areas, which leads to gross densities of
around 100 persons per hectare, even if only one household per lot is assumed.
However, due to vacant tracts of land, the gross average density in Brazilian cities
is only 40 people per hectare (Sanches, 1988).

Evaluations of compact patterns and urban sprawl
While there is general agreement in Brazil that urban sprawl is undesirable, the
implications of alternative development patterns have not been as fully explored
as in industrialised countries. There, for example, the energy crisis of the early 1970s
led to numerous re-evaluations of urban form as a possible means of minimising
energy problems. By the late 1980s, the literature indicated different conclusions
about optimal urban forms (e.g. Newman and Kenworthy, 1989; Audirac and Zifou,
1989; Gordon and Richardson, 1989), and more recent papers show that the
discussion continues with open and sometimes very passionate debate (e.g. Breheny,
1992; Newman, 1992; Gordon and Richardson, 1997; Ewing, 1997).

The contradictions involved in the debate about the compactness of cities have
been pointed out by Jenks et al. (1996). The benefits of a compact city include the
reduction of travel needs and fuel emissions, a more efficient utility and
infrastructure provision, the protection of agricultural land, and social and
cultural diversity. On the other hand, they also present problems of pollution, loss
of urban quality and the reduction of open space areas.

However, conclusions derived from experiences and observations in
developed countries cannot be directly transferred to developing countries. In
Brazil some researchers have begun to study the topic. Pampolha (1999), for
instance, has conducted one of the few empirical studies in Brazil on the influence
of urban spatial characteristics on transport energy consumption, based on the
works of Newman and Kenworthy (1989) and Naess (1995). Using satellite images
to examine the spatial characteristics of 27 state capitals and their metropolitan
areas, Pampolha (1999) found that the urban areas with higher population
densities spend less energy on transport than those with lower densities.

Evaluations of urban sprawl in Brazil are usually theoretical and based on the
hypothesis of an optimal economic urban density, favouring the compact city
design. Mascaró (1979 and 1989) has studied Brazilian medium-sized cities, and
explored the possibility of increasing current densities without replacing the
infrastructure. He also considered the economically optimal housing pattern, and
concluded that the best range was between 100 and 120 dwelling units per hectare
(at least 200 people per hectare).
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Silva (1993) also found significant savings in urban infrastructure and public
transportation associated with an increase in the overall density of medium- sized
cities in Brazil. The study arrived at this finding through using two models. The
first was the META model (Model for the Estimation of Transportation costs in
urban Areas), which was developed to evaluate the transport costs of cities with
different characteristics including size, shape, and population densities. The
second was called the INFRA model, which was developed to estimate
infrastructure costs. More recently, Souza (1996) has analysed the impacts of
several factors, including population densities, on urban air temperatures.

An analysis of the impact of more compact patterns of the cities of São Carlos
and Araraquara indicated a reduction of both public transportation and
infrastructure costs in the more compact scenarios (Souza and Silva, 1998). The
results suggest that, in the case of urban public transportation, the cost reductions
can sometimes be more effective than operational measures. Furthermore,
common to all the Brazilian studies was the point that cities should have higher
densities than at present. These stressed that although it was not possible to reach
the density value that maximised savings—which seems to start above 100
inhabitants per hectare—neither was it reasonable to maintain the existing
densities of around 40 inhabitants per hectare. Densification could promote an
optimisation of the existing urban infrastructure, reducing the demand for new
infrastructure and the pressure on budgets.

A policy of heavy taxation, based on the additional costs of transportation and
infrastructure produced by vacant urban land, may be a way to reduce the
problem. A new taxation strategy was proposed in Brazil in 1993, based on the
assumption that high urban densities could reduce transportation and
infrastructure costs, following recommendations of the Federal Constitution
(Brazil, 1988). The amount of tax to be paid would be defined by using
mathematical models to calculate the additional cost of transportation and
infrastructure produced by the vacant lots that induce city sprawl.

The next section of this chapter describes the assumptions and the
specifications of the taxation strategy and is followed by a case study conducted
in a real city. The results of this application are discussed in the conclusions of the
chapter, along with the merits and limitations of the strategy.

A proposed taxation strategy for transport and infrastructure costs

Models underpinning the strategy
Before introducing the taxation strategy itself, it is interesting to understand how
the models that underpin it work. Mathematical models are necessary in
developing countries, not only to simulate the complexity of the urban
environment, but also because there are strong data limitations. The models have
to be efficient and simple, in order to provide good estimates with limited data.
One of the first models in Brazil to be developed with these characteristics was
created by Silva (1990) for medium-sized cities. However, comparison of the
results of that first model with data from a real city (Silva and Ferraz, 1991) showed
that it was useful only for observing general trends. The same research team then
developed the META model, that once again was based on the characteristics of
medium-sized cities (Silva, 1993; Silva and Ferraz, 1993).
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The implementation of the META model required four distinct steps: city
construction; trip generation; trip production; and estimation of transportation
costs. The city construction phase consists of dividing the real city into
homogeneous traffic analysis zones, taking into account the population
distribution and the income levels of the different groups throughout the city. The
land uses of these zones are identified, as well as important trip generators in the
city. In the trip generation phase, given the absence of detailed income data, the
estimation of trip production is based mainly on trip rates for three income groups:
low, medium and high. Trip attractions were calculated using trip rates based on
the number of jobs and students in the traffic zones, as well as on the population
numbers in general. The model also included a particular trip generator in the
representation of the city—the intercity bus terminal.

The trip distribution phase is based on a gravity model, doubly constrained by
both trip production and attraction. The measure of impedance2 used in the trip
distribution model was confined to travel distance, in order to simplify the data
collection process. There were two impedance functions available in the
computer program created for running the META model—exponential and
inverse power functions. Travel distances used to measure impedance were not the
same for car and bus trips. In the case of bus trips, for example, most were assumed
in the model to pass through the city centre. This assumption reflects the way that
bus systems operate in medium-sized Brazilian cities—that is, a bus terminal
working as a hub. Finally, in the last step of the model, transportation costs can be
calculated separately for both car and bus trips.

The other model (INFRA), proposed by Silva (1993), was designed to estimate
the costs of the infrastructure networks (streets, pavement, drainage, water and
power supply and sewerage). INFRA is basically a set of equations representing
the findings of Mascaró (1979), who produced graphs showing that total
infrastructure network costs do not increase in proportion to population density.

The taxation strategy
The general concept of the taxation strategy can be described briefly, as follows.
Implementation and operational costs of both transit and infrastructure networks
must be calculated for two different scenarios. The first scenario depicts the
existing situation, and the models are used to calculate the costs for the city as it
really is (the real city). Next, using the same tools, the costs of the same items are
evaluated for a hypothetical city. The latter city is based on the former, but without
empty lots. This city serves as a reference for considering both the infrastructure
and transportation costs (in a way, it is an ‘ideal city’ because it has no vacant
land). The two cities are displayed in Fig. 1.

Fig. 1. Sketch of the
scenarios considered in the
proposed taxation strategy.
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Once the costs of both scenarios have been calculated, the areas within the city
must be estimated (for either small parcelled lots or large areas), with the vacant
areas suitably identified.

Any recipient of these services must pay for the costs relating to the
construction expenses for both infrastructure networks and public transportation
supply in the city of reference, proportionally to his parcel area. In the case of
multistorey buildings, the value must be multiplied by the number of levels of the
building, as a way to compensate for the more intensive use of the facilities.

 
(1)

 
Where:

Iland=tax to be paid for by me owners of every parcel in the existing city;
Ae

land=area of any parcel in the existing city;
CCref=construction costs in the city of reference;
NP=number of levels of the building.

The operational cost of the facilities in the city of reference must be charged
proportionately to the amount of service used. In the case of urban public
transportation, it can be charged directly on the buses, at the time of the trip.

(2)
 
Where:

T=tax to be paid for by the owners of every parcel served by a specific infra-
structure;
COref=operational costs in the city of reference;
CoT=the measure of the total infrastructure use (it may be the total area of the
parcels served by a particular facility, if it proves impossible to measure the
amount of service used);
CoU=measure of the infrastructure utilisation by any parcel.

The difference between the total construction and operational cost of the real city
and the city of reference must also be apportioned, not by all property owners, but
rather by the owners of vacant urban land, since the latter are responsible for the
additional costs for the entire community.

(3)
 

Where:
Ivland=additional tax to be paid for by the owners of every vacant parcel;
CCe=total construction costs in the existing city;
CCref=total construction costs in the city of reference;
COe=total operational costs in the existing city;
COref=total operational costs in the city of reference;
Ae

vland=area of any vacant parcel in the existing city.
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Application of the strategy
The city of Araraquara has been taken as a case study to exemplify the proposed
taxation strategy. Following the steps presented above, the application starts,
using equation 1, with that part of the tax that must be paid for by everyone who
owns a lot in the city. The sum of all the areas of individual lots used for residential
or commercial purposes is equal to 5,463 hectares (5,463×104m2). The other
element of the equation, CCref, includes the total costs of infrastructure and public
transportation.

The main characteristics of the scenario taken as the city of reference are
presented in Table 1, along with the data of the existing city scenario.

The transportation costs have to be converted into annual costs, which means
US$15,388,389 in the case of the city of reference. Silva (1993) has suggested that
the construction costs in this case represent 20% of the total costs. The
introduction of these values in equation 1 gives:

Where:
Iland=tax to be paid for by the owners of every parcel in the existing city, in US$;
Ae

land=area of any parcel in the existing city, in m2.

The second component of the tax value is related to the operational costs, and
must be based on the amount of service effectively used. In the case of public
transportation, it is equal to 80% of the total costs already estimated (US$
12,310,712 per year). The tax could be charged directly on the bus, as it is today.
This is not the same, however, as the value per passenger. Given the number of bus
riders in Araraquara, the value per passenger would drop to US$ 0.25 instead of the
existing US$ 0.40.

For the infrastructure networks, the owners of every parcel served by that
particular infrastructure would have to pay their share of the total operational
costs (in this case, 10% of the total costs). The value would be added to the
first part of the tax already calculated. Considering, for example, that 97% of
the streets in Araraquara are paved, the operational costs of the infrastructure
would have to be proportional to the area of any parcel. In this example the
sum of the individual areas of the lots has to match 1,508 hectares, or 97% of
the total area of the 1,550 hectares used for residential and commercial
purposes, as follows:

Table 1. Construction and
operational costs of
infrastructure and public
transportation in two
different scenarios.
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Where:
TPav=tax to be paid for by the owners of every parcel served by paved streets, in
US$;
Ae

pav=area of any parcel served by paved streets, in m2;
K=interest rate (in this example, 12% per year).

The procedure is analogous for the other infrastructure networks (e.g.,
sewerage, water, power supply). While the owners of all lots in the city pay for
the first part of the tax and the second part is paid only by those who
effectively use a specific infrastructure, a third part is paid only by the owners
of vacant land. The total value of this third part has to compensate for the
difference between the total construction and operational cost of the existing
city and the city of reference.

These are the values estimated for the existing city in the case study:
 
• Construction costs (infrastructure)—US$24.35×106 per year;
• Operational costs (infrastructure)—US$2.43×106 per year;
• Construction costs (transportation)—US$19.96×106 per year;
• Operational costs (transportation)—US$3.99×106 per year;
• Total construction costs (transportation+infrastructure)—US$29.34×106 per

year; and
• Total operational costs (transportation+infrastructure)—US$22.39×106 per

year.
 
These are the values estimated for the city of reference in the case study:
 
• Construction costs (infrastructure)—US$6.74×106 per year;
• Operational costs (infrastructure)—US$0.67×106 per year;
• Construction costs (transportation)—US$3.08×106 per year;
• Operational costs (transportation)—US$12.31×106 per year;
• Total construction costs (transportation+infrastructure)—US$9.82×106 per

year; and
• Total operational costs (transportation+infrastructure)—US$12.98×106 per

year.
 
Assuming an area of 2,872 hectares with vacant land in the city, we have:
 

 
 

 
Where:

Ivland=additional tax to be paid for by the owners of every vacant parcel, in US$;
Ae

vland=area of any vacant parcel in the existing city, in m2.
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In a first application, the value of this third part of the tax has been estimated by
using the sum of all the vacant areas in the city (Raia Jr., 1995). The procedure
has been recently refined by Raia Jr. et al. (1998), who divided the vacant land in
the city of Araraquara into seven different classes, based on
the size of the lots. In this way, instead of a flat number valid for any lot of the
city, there are now seven different values, one for each group. This would
mean, for example, an additional annual tax of US$1.00775 per m2 for small
lots (below 125 m2) and US$1.86520 per m2 for large urban properties (above
5,000 m2).

Conclusions
Despite being an academic exercise, the application makes possible a
comparison between the actual tax values and those estimated with the
proposed alternative. For example, the owner of a parcel with 300m2 and a one-
level house, which is a quite common in medium-sized Brazilian cities, would
pay around US$100 per year. This same parcel would have added to this basic
tax value an additional amount of US$133 per year if all basic infrastructure
networks served it. However, if the land parcel was vacant, and if the taxation
strategy proposed here was applied, there would be an additional tax value of
US$302 per year added.

The main strength of the proposed taxation strategy is the fact that it could
bring more equity to the urban environment. In the long run, we expect that it
could also produce a change in the trend towards urban sprawl by encouraging
the occupation of vacant plots. But there are also some serious weaknesses.
First of all, it is not easy to apply, and its application requires some expertise
which is usually not available in developing country cities. Furthermore, there
is always a very strong reaction against any kind of strategy that will reduce
the profit of affluent groups. Not only are there many politicians supporting
these groups in Brazil, but also the politicians often belong to the group of
land speculators.

Although we cannot say that the proposed strategy is easy to understand and to
apply in the real world, there is another issue that is even more critical. How are we
to define what is really vacant land? Can we charge a property for being vacant
just because it is temporarily empty? It is common for someone to have spent all
his or her savings on buying a parcel and to have no money left to build anything
on it right away. The time span between buying the land and building the house
may actually be many years. In other words, not every piece of vacant land is held
for speculative reasons. How can the different cases be distinguished? This issue is
already on the agenda in many Brazilian municipalities, but so far there has been
no adequate solution to this problem. Every initiative to clarify this issue is
welcome.

Notes
1. Land valorisation means the enhancement of land prices, values or status.
2. Impedance means resistance to movement.
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Rethinking the Compact City:
Informal Urban Development in
Caracas

Introduction
The compact city is often conceived of as having a specific urban form; the
important dimensions of compactness are seen as high densities of buildings and
mixed uses. The informal city of Caracas shows an unexpectedly compact urban
form and a specific urban pattern. It is both densifying and consolidating as a
result of the countless individual activities of its inhabitants, involved in a
constant process of producing homes, urban space and the city.

This chapter discusses the process of consolidation and densification of two
informal settlements, La Montañita and Julián Blanco, in Petare-Norte.1 Both are
the result of three decades of building and development, produced mainly by their
inhabitants. The building strategies of the original settlers and their families are
examined to illustrate how this dense urban pattern and the compact urban form of
clustered building structures have evolved.2 The positive and negative impact of
the compact neighbourhood form on people’s lives is explored. The chapter
questions how the future urban development of the consolidated parts of the so-
called Ciudad de Barrios (City of the Barrios)3 could be supported, and if the
concept of a compact city is a viable option for attaining sustainable urban
development.

Compact and informal cities?
According to Jenks et al. (1996, p. 5) the ‘vision of the compact city has been
dominated by the model of the densely developed core of many historic European
cities’, and has led to their interpretation as ideal places to live and experience the
vitality and variety of urban life. Often, the compact city is imagined as an option
for a more sustainable urban form—a city of mixed uses, short travel distances,
with vivid public spaces and a vital urban society. Today, the compact city
concept has been revitalised and promoted as an urban form and as a model for
counteracting the urban sprawl of European cities.

The compact city concept developed in a European context where urban
development has been controlled for most of the time, and managed by a formal
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set of planning and building regulations. It nevertheless had a certain influence on
the foundation of the cities in the New World in colonial times (see Benevolo 1993;
Hardoy 1992).

But there was no such direct influence on the building of the informal city. It is
therefore interesting to examine how self-managed urban growth, and a set of
informal planning and building strategies, could also produce compact urban
forms such as the Ciudad de Barrios of Caracas, Venezuela.

Whether the compact city is a sustainable urban form, and whether it can
provide a vision for the rapidly growing cities of developing countries, may be
answered through research and analysis of the specific realities of different urban
agglomerations. This might avoid the dangers of a narrow concept of the compact
city, and avoid seeing it as ‘a simplistic concept, drawing on particular reified
urban forms’ (Jenks et.al., 1996, p. 5). While large-scale research is needed, this
chapter highlights the importance of specific studies of informal solutions and
projects as a sustainable answer to urban problems at a time of global
urbanisation.

The dynamic growth rate of informal settlements is one of the main elements in
the acceleration of global urbanisation. The characteristics and forms of
regulation governing this growth are still poorly understood. Although a
worldwide phenomena, the focus here is on Latin America. The typical Latin
American city is a divided one, with urban patterns and forms relating to the
division between its formal and informal parts. In a critical analysis of 2,000 years
of Latin American urbanisation, Hardoy (1977) reveals a continuum of formally
planned city cores and spontaneously built urban areas throughout history. In pre-
Columbian, colonial and post-colonial times, building regulations were mainly
used to centralise administrative, economic and religious functions in the city
centre. By contrast, the popular housing areas were ignored and neglected by the
urban elite in all periods. The evolution of these areas has always been self-
directed, and the physical accumulation of countless individual activities has
created particular urban patterns and specific urban forms.

The main producers and developers of the Ciudad de Barrios are informal
settlers. They act individually as families and households, and collectively as
self-organised communities or formally acknowledged neighbourhood
organisations. It is the community that has to solve the various problems that
appear in different phases of the informal urbanisation process—according to
their needs and abilities. Municipal and political actors occasionally support
them. In more than 40 years of Venezuela’s democracy, the dominant political
attitude towards the informal city can be characterised as mainly laissez-faire.

The evolution of the informal settlements of Caracas has been a slow process of
consolidation and densification involving different actors. This process is not
necessarily linear or continuous, but in its course different stages or phases with
different qualities can be identified. The phases can also be seen as sub-processes
of the informal urbanisation process. The overlapping or mutual enhancement of
these dimensions and stages may occur through territorial and physical
consolidation, through commodification or market consolidation and through
legal consolidation and regularisation of land. Socio-economic and cultural
settings have a strong impact on the consolidation activities of the local actors
(Harms et al., 1994).
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The informal city of Caracas
The metropolitan area of Caracas, currently with a population of at least 4 million,
was a late industrialiser and remained a small town until the export of crude oil
took off in the 1920s. Venezuela adopted a core region strategy. In the short span
of a single generation, Caracas was transformed from a sleepy colonial town into
a modern metropolis (Friedman, 1969). This was achieved through the eagerness
of central government to make improvements in the city’s physical appearance,
financed through the expenditure of national oil revenues on the capital city.
Between 1920 and 1950 the population of Caracas grew rapidly from 92,000 to
495,000, with 695,000 living in the wider metropolitan area (Wilhelmy, 1958). By
this time the modern metropolitan area occupied almost all the flat area of its
valley (11,500 hectares). The colonial core of the city was almost completely
replaced by large-scale public building projects and apartment blocks.

Over the next 40 years the metropolitan population grew even more rapidly
and reached 3.5 million by 1990 (Imbesi and Vila, 1996). The twin processes of
physical transformation of the capital city and transformation from an agricultural
to an oil-exporting and food-importing economy, had led to widespread rural to
urban migration to the capital region.

After the first democratic elections in 1958, the informal city expanded
substantially through the mechanism of organised and politically supported land
invasions.4 The settlements researched and reported in this chapter were founded
in the early 1960s as precarious barrios de ranchos (MINDUR, 1995). Since then,
a dynamic process of consolidation and densification of these self-help
settlements has taken place without any legal regularisation of the land, which is
frequently in the public domain (Zillmann, 1998; 1997a, b, c). An inventory of the
barrios in the early 1990s provided a general overview of the phenomenon
(FUNDACOMUN, OCEI, 1993). A Plan Sectorial was drawn up in an attempt to
begin the integration of the settlements into formal urban planning procedures by
reviewing and processing city-wide data (MINDUR, 1993). According to official
data in 1993, around 40% of the population of the metropolitan area of Caracas
lived in informal settlements5 (FUNDACOMUN, OCEI, 1993).

The informal city of Caracas is now seen reflected in the glass facades of banks
and ministries. Numerous barrios lying behind the apartment blocks on the steep
slopes that surround the central valley can be seen from the motorways.6 They are
located towards the west along the road to the airport, towards the south along the
tributaries of the river Guaire and in Petare in the east of Caracas. Some are
embedded in the older neighbourhoods of the city and located close to the
boundaries of the Mount Avila National Park (Fig. 1). The further expansion of the
Ciudad de Barrios is limited by topography and the time and costs of transport.

The evolution of a compact urban form
Rapid urban growth in the capital city, and on-going population growth, have
changed the character of the older barrios from centrally located squatter settlement
areas into highly densified settlements with slightly growing commercial activities.
They have changed from loosely articulated ranchos to compact clusters of solid,
multistorey houses, built as concrete frame constructions filled in with red brick.

The consolidation and densification process was further advanced after the
construction of the metro which links these housing areas with the city centre.
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Today, the growth of the older informal settlements is more the result of internal
processes than a result of migration into the city. The main reason for the on-going
densification is the need for inhabitants to improve their own housing situation,
to resolve the lack of housing for their children and grandchildren, and to improve
their living and income conditions. This occurs within the constraint of the
current economic crisis, and has led to widespread letting of rooms, or even entire
floors of houses, and to the use of space for small businesses and workshops.

The two informal settlements of Julián Blanco and La Montañita, studied by
the Technical University of Hamburg-Harburg (TUHH) research team, are located
in the north of Petare (Fig. 3). Petare was a colonial village that was transformed
into one of the biggest areas of low-income settlement in Caracas. Both informal
settlements present a level of densification characterised by Bolívar as at a stage
where formal intervention and technical support would be most effective
(MINDUR, 1994). La Montañita is a sector of José Felix Ribas, one of the largest
barrios in the north of Petare. It is located in a narrow valley, scarcely wider than
the main street running along it, and climbs up the adjoining hills. It can be
reached from a metro station, by foot or by jeep (Fig. 2). Bus or jeep using the
PetareGuarenas motorway can reach the neighbouring barrio, Julián Blanco. Here
the main street runs along the top of a 1300m-high hill, and the dwellings descend
a gentle western slope and a steeper eastern slope.

The basic physical infrastructure for all of the informal settlements in the north
of Petare was provided in the 1970s. According to the studies undertaken in 1990
by FUNDACOMUN, 84% of dwellings of the whole barrio agglomeration were
connected to the water supply system, and 88% linked to the electricity and to the
sewage system. In 1993 the barrio agglomeration, which includes the settlements
studied, covered a total area of 130 hectares (MINDUR, 1993). Through a process
of the extension of streets and stairways, informal settlements have developed a
more or less functional urban pattern, and specific layouts have evolved in close
relationship to the topography. The system of footpaths, steps and streets was
expanded and modified several times in the first two decades of the settlement’s
history to create new pathway connections, or to give more space for the extension

Fig. 1. Evolution of the City of
Barrios in Caracas 1948–
1993.
Source: Zillmann, 1997a

Fig. 2. View of the barrio
climbing up a steeply sloping
hillside.
Source: Zillmann
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of the area covered by buildings.7 By 1990, around 40% of the total area had been
built on, and the path system covered 12% of the area in both settlements (Fig. 4).
The remaining green areas were often too steep to be developed.

In three decades since their foundation in the early 1960s, a remarkable
physical consolidation of the dwellings took place in Julián Blanco and La
Montañita, which can be described as a process of horizontal and vertical
densification. La Montañita was founded in 1960 on private land later taken into
the public domain. The first settlers built 238 dwellings in the first 16 years of the
settlement’s existence. By 1990 the number of dwellings had doubled (574), and
inhabitants had built new dwellings, reorganised and extended existing buildings
and replaced initial dwellings with new buildings.

The barrio Julián Blanco was founded in 1966, and 30 years later it occupied nine
hectares. Here too, there has been a continuous process of horizontal densification.
In 1976, 22% of the area was covered by 421 buildings, in 1985 30%, and by 1990,
40% had been developed. Not only have new buildings been constructed, but the
ground area of existing buildings has also been extended. In 1990 the ground area
of buildings which were studied in more detail varied from 86m2 to 140m2. The

Top Left: Fig. 3. Location
of Julián Blanco and La
Montañita in the north of
Petare.
Source: TUHH Study Project, 1994

Fig. 4. Spatial evolution of
Julián Blanco and La
Montañita 1976, 1985 and
1990.
Source: Zillmann, 1997a
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average ground area of the buildings changed in Julián Blanco from 47m2 in 1976 to
57m2 in 1990, and in La Montañita from 44m2 to 48m2.

Up to four floors were added to some buildings, and even garages were integrated
into the ground floors. By 1994 the total floor area varied from 49m2 to 378m2 (with
the average consisting of 162m2 in Julián Blanco and 215m2 in La Montañita).
Compared to 1985, when floor areas varied from 29m2 to 250m2, the informal settlers
had increased their total floor area by 28% in Julián Blanco and by 56% in La
Montañita, over a period often years. Vertical densification by adding floors to houses
continues, while horizontal densification seems to have slowed down after two
decades of self-help activities, with little extension of ground floors.

Building strategies
Who lives in the barrios of north Petare? What strategies did they adopt and how
was this kind of compact city achieved?

Who lives there?
The total population of the entire barrio agglomeration in the early 1990s, including
La Montañita and Julián Blanco, was 44,726 (MINDUR, 1995).8 At that time almost
60% of inhabitants had lived in the area for more than 10 years, and most of them
were born there. It was a young population: scarcely 7% of the inhabitants were over
the age of 50. Around 57% were working, mostly in the formal economy. In 1985,
18% of the population in the two settlements were tenants (Tait, 1993; 1995). The
1990 inventory carried out by the National Foundation of Community Development
and Municipal Advancement identified that more than 90% of the dwellings of the
entire barrio agglomeration were single-family dwellings, with an average family
size of about five persons (FUNDACOMUN, OCEI, 1993).

An analysis of 15 case studies revealed a density of 13.5 persons per building
in Julián Blanco and 8.6 persons per building in La Montañita in 1994 (TUHH,
1994). In both barrios, a third of the dwellings were used by more than one family,
and another third was used by extended families consisting of more than one
household. Only four of fifteen buildings were single-family dwellings. The
TUHH study identified 635 such buildings in Julián Blanco and 574 in La
Montañita in the year 1990.9 These figures suggest that around 8,000 persons live
in Julián Blanco and around 5,000 persons in La Montañita.10 From this it was
estimated that the total net density in Julián Blanco was 888 inhabitants per
hectare, and in La Montañita 757 per hectare in 1994.11

What strategies were adopted to achieve compact forms?
Interviews with the first generation of settlers and their families—all of whom
owned their houses—showed that they had applied different building strategies
according to their abilities, and according to the topography of the lot. An
indication of this can be seen from three examples of the houses studied.

Since the physical consolidation of the house was achieved, the owners of
building C1 have enlarged the area of each additional floor by using the slope of
the land (Figs 5 and 6).12 In 1976 the family had a small house of 47m2. In 1994 the
building had four floors and a total floor space of 378m2 in relation to a total
ground area of 141m2. The family rented out 244m2 of the total available floor
space. The lot was completely built over and even extended, because the family
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used part of the street to build on. Construction of a fifth floor has already been
started. The family who own building C6 have recently started to adopt the same
strategy, and the building of additional floors is in the process of completion.
Building C3 has been partially extended in a step-by-step process. Because of this
building strategy, it has a smaller total floor area (of 164m2) than buildings C1 and
C6. The family owning this house left the barrio some years ago and relatives now
look after the rented-out apartments and rooms.

Not every family or household can afford to consolidate and densify in the same
way. Much depends on various external and internal factors. In 1994 different
types of household could be identified. One group of consolidators, who had
lived over 30 years in the barrio as owners, had a family structure consisting of
three, and sometimes four, generations. They often enlarged their houses
extensively, and rented out rooms or apartments.

A second group of owner families succeeded in consolidating their socio-
economic and housing situation only in small stages, often with long periods of
stagnation. They can be called non-consolidators, or slow consolidators. Some
could not improve their situation at all. In this group of settlers, adult children still
often live with their parents. Some had returned to their parents’ houses when their
partnerships failed, or when they lost their jobs, bringing the grandchildren with
them. These families now have less space available to house more people. In other
words, the occupation rate increased and the per capita floor area decreased. This
specific household coping strategy of the urban poor is sometimes called ‘nesting’
(Moser, 1996). A third group of home-owners, who arrived at a later stage in the
barrios’ development, purchased their dwellings as completed buildings when they
moved into the barrio. Information on the previous owners was not available, but
they used their buildings as a source of income by selling them, even if they did not
own the lot.

Tenants are a fourth, and increasingly large, group of inhabitants.13 The renting
out of rooms or apartments in the informal settlements is quite common, but
illegal, so tenants do not have legal security or protection. However, in some cases
the owner’s family and tenant families had lived for over 20 years in the same
building, and were often relatives. Today, access to the consolidated and older
barrios is more difficult. To live in these more or less centrally located barrios
means that one has to rent an apartment or a room, or to buy a house there.
Buildings are used by their owners as a source of income in several ways. Letting
rooms and flats is quite common and a main reason for enlarging the building.

Fig. 5. Sections of the
buildings studied in La
Montañita in 1994.
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Additional space is used for different commercial and productive activities.
Garages and workshops have often been built especially for the use of car
mechanics. It is notable that buildings in favoured locations, such as street
corners, squares, main streets, the entrances of settlements and on less steep lots,
have been consolidated and enlarged much more easily than buildings located on
steep stairways and in the less accessible zones of the barrios.

Research into survival strategies of the low-income population in different
Venezuelan cities revealed several individual household coping strategies as a
reaction of poor families to overwhelming economic constraints (Cariola, 1992).
These studies confirmed that the barrio has to be seen as a productive site and not
only as a place to live. Families try to establish a network of extended informal
and formal economic activities that mobilise all household members. In order to
satisfy their most urgent needs, they simultaneously reduce their consumption,
their reproduction costs and their spatial mobility.

The impact of compaction on the barrio population
The informal city of Caracas shows a compact urban form, but its evolution has
been quite different from that of the compact cities of Europe. But the same
question has to be raised—what have been the positive and the negative impacts
of a compact urban form and high densities on people’s lives?

The ongoing densiflcation process of the older barrios has a negative impact at
settlement level and at household level. To a certain extent this has been the result
of uncoordinated individual building activities. What were formerly shacks have
been transformed into multi-storey building complexes that present both technical
and housing problems (Figs 7–10). Studies of the densiflcation of older informal
settlements have documented in detail what happens, step-by-step, over a long
period, when people extend their former one- or two-family houses to multi-storey
and multi-family building complexes (Bolívar, 1993 and MINDUR, 1994). The
research undertaken in Julián Blanco and La Montañita reaffirms these findings.

Frequently households have problems with the design of their apartments, which
often include rooms without natural lighting and ventilation. Rooms and apartments
can also suffer from drainage problems for different reasons. Often, one wall is formed
by the rock of the slope into which the house is built. The sewage system can

Fig. 6. Plans of the extension
of House C1 (1985–1994),
and elevation and section
1994.
Source: Zillmann, 1997b
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frequently cause drainage problems. Most barrios were provided with technical
infrastructure and urban services in the 1970s, but after three decades these are
overloaded, inadequate and often in a deteriorated condition. At the settlement level,
a reduction of public and open space has been notable. The public and semi-public
space of the stairways has often been reduced by the extension of buildings. But
new forms of open space have been created on roofs or terraces, providing the
households with exceptional views over the Caracas valley.

Self-helpers and informal builders have developed a specific knowledge of
construction through practical experience, and sometimes they come up with quite
surprising aesthetic solutions. Nevertheless, structural and landslide problems
continuously emerge. Structural problems can occur when a building gets an extra
load of two or more storeys, or when single buildings are extended individually and
start to form a complex building structure on the slope. Caracas suffers from heavy
rainfall, and landslides causing damage to informal buildings happen regularly. In
the event of hurricanes and earthquakes, the barrio population is in a highly unsafe
situation. However, such is the pressure to settle on empty lots that people continue
to build their homes, even if the topography is risky.

The impact of informal consolidation and densification problems could be a
question for discussion and regulation by the settlers. But the social cohesion in
the barrio communities has changed under the pressures of economic crisis. The
initial settler families worked as a core group in the barrio. Neighbours also joined
together in smaller areas to protect their homes and streets. But violence, criminal
activities and the influence of the drugs trade and drug consumption are
increasing, especially among young men. Street gangs are common. There is

Left: Fig. 7. House C1 in
1985.
Photo: Hans Harms

Right: Fig. 8. House C1 in
1994.
Photo: Kerstin Zillmann

Left: Fig. 9. House C3 in
1985
Photo: Hans Harms

Right: Fig. 10. House C6 in
1985
Photo: Hans Harms
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increasingly strong competition between the use of the street as a public space for
leisure activities or sport, and as a traffic zone and parking area. The alternative of
travelling from the barrio to enjoy the facilities and public spaces of the formal
city has also decreased, because of the high costs of transportation. The chances of
older people, women and children enjoying outdoor activities are limited by their
lack of income and mobility.

Future perspectives—towards a more sustainable informal city
At the moment the Latin America discourse on sustainable urban development
focuses more on urban governance and urban management than on the search for
a sustainable urban form, of which the compact city model is one possible option.
According to Stren (1995, p.109), during the 1980s a crisis has taken place in
urban research, but nevertheless, an important opportunity exists at the
conceptual level. Abstract and transcendent ideas such as ‘the local state’ and
‘urban planning’ have been replaced by lower-level concerns such as ‘local
government’ and ‘urban management’ that focus on local and even micro-level
case studies. Yet the dynamics of the informal city, and the entity of the divided
city, have to be managed effectively, and this includes dealing with serious
contradictions and different interest groups. The big challenge of urban planning
and management is how to act in a conflictual setting whilst taking into account
the mutual dependence of the informal and formal parts of these cities. As Jenks et
al. have argued: ‘Getting the right policies, management and form for cities will
be a key factor’ in achieving sustainable urban development (1996, p.4). A
network of different actors is needed and new partnerships should be established.
Regarding the informal city, the different actors should define what is meant by
sustainable urban development, and this certainly includes the further
development of their built urban form and its qualities.

Marcuse (1998, p.103) has stated that ‘sustainability is not enough’, reinforcing
the principal goal of social justice as a focal point for efforts and as a criterion for
long-term political and social viability in the assessment of urban planning and
urban design programmes. He argues that it is conceptually unsustainable for the
majority of the world’s people ‘that their present circumstances and their present
societal arrangements might be sustained’ (ibid.). From the perspective of residents,
a more sustainable urban development certainly means, at the least, an improvement
in the living, housing and working conditions in the barrios, including a variety
of socio-culrural, economic and environmental advances.

A step towards a more sustainable urban development of the barrios of Caracas
should be recognition of the informal city as a growing part of the city, with its
own specific urban fabric and social space. Planners and politicians should deal
with the problems and opportunities of the Ciudad de Barrios, and integrate these
dynamic urban areas into urban development and transport policies. Certainly, an
analysis and an assessment of the internal potential and the forces producing the
informal city are essential for creating strategies to protect the existing positive
qualities, as well as to develop new ones. Even if the impact of high densities is
similar in all consolidated barrios, those desired features such as improved
technical and social services, safe living environments and housing
improvements, cannot be expressed in ‘town planning standards’ that are seen as
good for all local realities. Adequate standards seem to depend on many variables,
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economic, social and local in nature. They can be identified through a dialogue with
the producers and users of informal settlements. More effective intervention and
support for the Ciudad de Barrios could be elaborated, using their specific
expertise. In most cases, the problems associated with the different phases of the
informal urbanisation process have to be solved by, or with, the community of the
barrio, according to their needs and abilities. This requires more or less collective,
or at least organised, activities of the inhabitants. Obviously, the other actors in
the consolidation process, such as state, urban and local government agencies and
authorities, have to be involved. Technical assistance and organisational support
for the informal urbanisation process at the local level is crucial for the future of
the fast-growing metropolis and has to be co-ordinated with urban development
strategies at the metropolitan level.14 Meanwhile, in Caracas, the Plan Sectorial is
being used to select informal settlements for upgrading projects, which are
realised in co-operation with barrio organisations (MINDUR, 1993).15

Some reflections: rethinking the compact city
The dominance of the European vision of compact cities as ‘ideal places to live and
experience the vitality and variety of urban life’ has been questioned by Jenks et
al. in relation to its relevance and sustainability in emerging nations ‘associated
with extremes of growth and size’ (1996, pp.4–5). They introduce the terms ‘urban
intensification’ and ‘consolidation’, which relate to ‘the range of processes which
make an area more compact’, describing a number of strategies by which an area can
become more heavily built up or used. Thereby they distinguish between
intensification of built form and activities. ‘Built form intensification comprises:
redevelopment of existing buildings or previously developed sites, at higher
densities; sub-division or conversion of buildings; building of extensions to existing
structures; and development on previously undeveloped urban land. Activity
intensification is defined as: increased use of existing buildings or sites; changes
of use which lead to an increase in activity; and increases in the numbers of people
living in, working in, or travelling through an area’ (Williams et al., 1996, p.84).

In reflecting on the consolidation and densification processes in the barrios
studied in Caracas, it seems these fit into this concept of ‘urban intensification’ in
several respects, especially because they show an intensification of both built
form and activities. In the barrios, even vertical densification takes place and
results in a compact urban form, while in general the densification of squatter
settlements happens horizontally. But the reason for the production of this Latin
American type of compact city is rooted neither in urban design nor in the vision
of a sustainable city. The compact urban form is an expression of a highly
competitive situation regarding urban land and central locations, and of the
unequal distribution of Venezuela’s wealth. It also shows that the barrio
inhabitants have gained, as construction workers, special knowledge in the well-
developed building industry of Venezuela, which enables them to construct their
multi-storey buildings, even in hilly situations.

To understand Latin American cities and their urban development better,
different approaches are needed, addressing issues of growing urban segregation
and fragmentation, the impact of post-colonialism and modernity on
development policies and urban societies, and an understanding of urban
conflicts and controversy in times of globalisation. Hardoy (1995, p.33) described
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Latin American cities as becoming ‘agglomerations of fragmented cultures, where
even traditional neighbourhood societies seem to have weakened’. He sees that
the central challenge for the construction of agendas for urban research and
planning is for a new vision of the future for Latin America, and for new ideas for
its future cities (ibid., p.27).

This chapter described a process-oriented approach to addressing the
phenomenon of the informal city in Latin America. The informal city should not
be understood simply as a response by self-helpers to a lack in public housing
provision, but rather as a dynamic process in the production of a city. The Ciudad
de Barrios of Caracas provides evidence for changing the dominant image of the
informal city from one of precarious huts and squatter settlements located on the
urban periphery, to one recast as an informal and central part of the city, presenting
a compact urban form and high building densities. It is thus a model of a compact
city with a very different kind of dynamic from the European model. The case of
Caracas suggests that the informal city should be re-conceived as a compact urban
form, or, more accurately, a series of compact urban forms. That is, as a variety of
compact cities that reflect local knowledge, skills in production and self-
regulation, which should be considered as a basis for the comprehensive urban
planning and development of fast growing cities.

Notes
1. The research project was undertaken by the author in the Department of Urban Planning

and Housing in Developing Countries at the Technical University of Hamburg-Harburg
(TUHH) under Prof. Hans Harms in close co-operation with Prof. Teolinda Bolívar,
with the Research Group The Production of Urban Barrios of the Faculty of
Architecture (FAU) at the Central University of Venezuela (UCV). The field work in
Julián Blanco was supported by a student group from TUHH, the field work in La
Montañita and the documentation of the findings were supported by Jan Scheurer. The
digital mapping was done by Frank Rogge.

2. After the original study in 1985, 15 families were revisited in 1992 by members of the
research team, to continue documentation of their building activities.

3. Bolívar (1992) first introduced the term ‘City of Barrios’. According to MINDUR
(1995) a barrio is defined as a growing residential settlement, built on invaded land by
inhabitants who do not own the land and have no master plan or urban design project,
necessary to meet the formal planning requirements for settlements, neighbourhoods, or
towns.

4. In Venezuela, a right exists to build on invaded land. This is called bienhechuria.
5. The percentage of the barrio population reported by social organisations and experts was

60 % (El Nacional, 16/6/1993, El rancho es la vivienda de 60 por ciento de los
caraqueños). In 1996, 40% of the inhabitants of the Municipality of Libertador, which
covers the main part of the city of Caracas, lived in barrios (718,000 of 1,823,000
inhabitants). In 1990, 33% of the population of the metropolitan area of Caracas were
housed in barrios (1,161,000 of 3,504,000) (Imbesi and Vila, 1996).

6. The average inclination of the hills is 40%.
7. In 1976 the area covered by the system of streets, alleyways and stairs was 7% in Julián

Blanco and 4% in La Montañita. These were completed in the second decade of the barrio
evolution (1976–1985) and have not been changed significantly since then.

8. In the spatial survey of the metropolitan area of Caracas, MINDUR (1995) defined
different units for urban planning (UPF) and smaller units of urban design (UDU). The
figures refer to the UDU 4.3 José Felix Ribas and UDU 4.4 Julián Blanco. These do not
correspond exactly with the area of the settlements studied by TUHH.

9. These figures are the result of a detailed analysis of an aerial view of the settlements (see
Zillmann, 1997a).
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10. The exact population is unknown, so it was calculated according to the number of
buildings and the average number of persons/building.

11. These figures correspond with the findings of Bolívar’s detailed studies of the barrios of
Carpintero-Valle Alto in Petare and Santa Cruz in Macarao in the South West of Caracas
(Bolívar, 1993). In the barrio Carpintero-Valle Alto, the total net density was 771
inhabitants per hectare. The figures for the barrio Santa Cruz were a total net density of
572 inhabitants per hectare.

12. This type of building, the so-called torre en pendiente (tower on the slope), often uses an
external stairway as an additional access to the different floors (Bolívar, 1993).

13. See Gilbert’s research on rental housing in Caracas, Mexico and Santiago de Chile
(Gilbert, 1993).

14. This is a result of a series of Itinerant Seminars for Participation in Planning and
Popular Habitat organised by an international group of researchers, and carried out in
different Latin American cities. The Declaration of Caracas (1991) and the Declaration of
Salvador de Bahia (1993) point into the same direction (Bolay et al., 1996).

15. In Julián Blanco and the surrounding barrio agglomeration, a programme for the
improvement of basic services was financed by the World Bank (FUNDACOMUN,
1996). The neighbourhood group of the barrio of Julián Blanco, who applied for the
programme, had to be well organised in order to act as a partner in the improvement
process. At the beginning, the research team of UCV acted as their consultant. The group
also acts in the Forum of Inhabitants of the Barrios, exchanging different local
experiences across the continent, a seemingly effective and stimulating collective answer
to the negative impacts of economic deregulation and globalisation on poor urban
neighbourhoods.
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Part Three
Responses to Compaction at
Low and High Densities
Introduction

Up to now, the book has emphasised the importance of the metropolitan region,
processes of rapid urbanisation, concentration and decentralisation, and the
meaning and symbolism of some compact city ideas. A number of the key issues of
urban compaction have been discussed, particularly urban intensification, the
impact of peripheral urban sprawl, and how it might be contained. This part takes
a more pragmatic stance. It presents case studies showing responses, plans and
policies to achieve compaction or sustainability at two extremes of the
spectrum—South Africa (containing some of the world’s lowest density urban
development) and Hong Kong (arguably the world’s highest density city).

The experience of three cities in South Africa is presented—Cape Town, Pretoria
and Durban. A different perspective is given on each, although all have the same
characteristic of low-density peripheries resulting from apartheid policies. Dewar,
an early advocate of compact city concepts, puts forward the case for urban
compaction in the South African context. Noting the problems caused by low
densities and fragmentation, he argues that problems of employment, and
accessibility by foot and public transport could be improved through compaction.
He raises an important aim to achieve equity of access to urban opportunities. A
structural development plan for Cape Town is analysed in some detail, which sets
up a hierarchy of access to urban facilities, from pedestrian access to transport at its
lower level, to transport interchanges with associated facilities at its highest.

Drawing on data from Pretoria, Schoonraad, while not opposing the compact
city concept, takes issue concerning its feasibility. She raises three key questions:
that the urban poor would not be able to afford to live in a compact city; that it
might not be possible under current planning frameworks and market forces; and
that anti-urban values would be an obstacle to its achievement. However, her
conclusions point to possible ways forward. Todes et al. provide an analysis of the
issues and plans in Durban, and show that compaction can be partly achieved, but
that compromises have to be made. In practice, urban sprawl has been curbed, and
some coherence and physical compaction achieved. They show that a wider range
of policy instruments is needed that includes transport improvements, social
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provision, and capacity building in the townships and informal sector. Although
less idealistic, they demonstrate that working with the existing forces and guiding
policy towards more compact forms is potentially effective. The suggestion is that
there should be an African view of urban compaction.

Hong Kong is at the other extreme, with densities as high as 116,000 persons/
hectare. The two chapters show the development of the city into its present form,
and consider some of its successes and failures. Xing Zhang gives an overview of
Hong Kong’s development through time, concentrating on the forces that shaped
it, of topography and shortage of land, population in-migration, and a cultural
acceptance of high-density living. While generally acceptable to residents for
many reasons, he raises questions about the environmental sustainability of this
density of urban form. Zaman, Lau and Mei give a further dimension to Hong
Kong’s dense development. They consider the impact of land sales, land
reclamation, decentralisation and urban renewal. However, they concentrate on
the issue of sustainability, presenting a detailed analysis of its environmental
problems such as air quality and transportation, and raise issues of self-sufficiency
in decentralised development. The conclusions to both chapters have a different
perspective. Xing Zhang questions whether it is possible to generalise from the
experience of Hong Kong, especially doubting that it could be transferable to the
cities of the West. Zaman, Lau and Mei, however, take the view that, with its
compact form, high densities and good public transport, it could be lesson to other
cities in Asia. This may be a case of both being right.

Placing these two extremes side by side reveals interesting differences, yet
some common concerns, even if for different reasons. Environmental degradation
is common to both countries, and so is the issue of transport. It seems particularly
apt that, in both cases, there is a view that there should be African and Asian
responses to compaction, and that the models from the West, while having some
value, are unlikely to be directly transferable.

Part Three
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The Relevance of the Compact
City Approach:
The Management of Urban
Growth in South African Cities

Introduction
The major social and environmental consequences that stem from the structure
and form of South African cities suggest that the current pattern of urban
development is entirely unsustainable, and that urban compaction is an essential
condition for improved urban performance. However, compaction is not a
sufficient condition—it needs to be accompanied by substantial urban
restructuring. Furthermore, directed residential infill, which is a primary policy
instrument for achieving greater compaction, cannot be applied ubiquitously—it
needs to be used to reinforce positive structural change. The case of a recent plan
for the City of Cape Town is used to show one way in which this restructuring can
be achieved and how infilling can be directed with the greatest benefit. Some of
the major obstacles which need to be overcome, if greater urban compaction is to
become a reality in South Africa, are identified.

The structure and form of South African cities
Rapid urbanisation is a relatively recent phenomenon in South Africa. The vast
majority of urban growth has occurred within the last 50 years. The
urbanisation of the majority black population has been much more recent than
this. A constant and central theme of the ideology of apartheid was that black
people should be viewed as temporary sojourners in towns and cities, to be
tolerated only to the extent, and for the period, that their (largely unskilled)
labour was required. It is only since the mid-1980s that the relatively
unrestricted access of black people into towns and cities has become a reality.
Currently, it is estimated that some 54% of the total population is urbanised
(Republic of South Africa, 1996a). That figure is increasing rapidly as farm-
workers continue to be displaced through increasing mechanisation in the
commercial farming areas, and as the fragile economies and resource bases of
the overcrowded ‘homeland’ or communal subsistence farming areas continue
to disintegrate. In terms of both in-migration and natural increase, processes of
urban growth are contributing to a rapidly growing pool of the urban poor.
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Modernism
Above all other forces, the structure and form of South African towns and cities
have been shaped historically by two ‘ideologies’. The first is the ideology of
modernism. Dominant city planning and management systems and policies have
been almost entirely imported from the UK, Europe and the US, and have strongly
entrenched the urban characteristics of modernism, including:
 
• A strongly anti-urban or pro-suburban ethos. There has been a focus on the

free-standing building surrounded by private space as the basic building
block of settlements. The single free-standing house on its own plot is
entrenched as the image of the ‘good urban life’, even in the case of the lowest
income communities.

• An emphasis on the separation of the major activities of life (living, working,
playing and movement) to avoid ‘conflict’.

• An approach to settlement building that is largely quantitatively or
programmatically determined. Capacities are calculated, thresholds of
different facilities are determined to derive a ‘menu’ or programme of
elements, and planning becomes a more or less efficient assembly of the parts,
without particular concern for a framework which holds the whole together.
Commonly, different disciplines make decisions about different elements of
structure in virtual isolation from each other.

• The promotion of the concept of the neighbourhood unit. Residential
dwellings are clustered into discrete ‘cells’ or neighbourhoods that focus
inwardly onto centrally located community facilities in the (naïve) belief that
this promotes a sense of community. The cells are not integrated but are
simply linked by movement infrastructure.

• The domination of concerns about technological efficiency to the virtual
exclusion of social or environmental considerations. A particularly prevalent
concern is freedom of vehicular movement. The private vehicle is seen as the
primary mode of movement, and settlements are scaled to the motor car, despite
the fact that an increasing majority of households will never own a car.

 
Since most urban development has occurred since the advent of modernism, these
characteristics are widely prevalent in South Africa.

Apartheid
The second major form-giving ideology was the policy of apartheid. Spatially, the
apartheid model had at its core the separation of racial groups. All racial groups, other
than white, were systematically removed beyond the edges of settlements, in the
worst cases to distances of over 60km away. Since there is a direct correlation between
race and income, the poorest people have been located furthest from agglomerations
of urban opportunities.1 Although the law underpinning this, the Group Areas Act
(Republic of South Africa, 1966b), was repealed in 1991, in practice little has
changed since. There are a number of reasons for this. First, in terms of existing
households, there is considerable inertia within the system. Many households have
invested a considerable proportion of their limited resources in making life as
comfortable as possible in these remote locations, but there is no active land market
there because of the poor location. Second, until 1994, the majority of urban
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political decision-makers remained white and they had no vested interest in
vigorously pursuing change. Third, patterns of in-migration within settlements are
strongly based on kinship and social ties, and those social and economic networks
which do exist occur around established settlements. Fourth, land prices are
considerably cheaper on the periphery of settlements.

While settlements continue to sprawl outwards, urban employment and
commercial opportunities have been slow to respond and to follow this pattern of
growth. There are two major reasons for this. A lack of investor confidence is one.
Environmentally, the low-income environments are sterile and the dominant
perception amongst the investor community is that they are high-risk areas.
Although a considerable amount of public investment, in the form of social and
utility infrastructure, has been flowing into these areas since 1994, it is widely
scattered and too thinly spread to change the dominant negative image. Another
reason is that patterns of access—the most significant determinant of the spatial
distribution of activities—have not significantly changed. Most major
transportation decisions are reactive in the sense that they are demand-led and
thus destinationbased. There is a continuing attempt to make access to existing
clusters of urban opportunities easier, but this serves to reinforce existing patterns.

The legacy of modernism and apartheid
Significantly, the precepts of modernism and apartheid were compatible. The
emphasis on separation meant that apartheid planners eagerly embraced the
concept while grotesquely distorting its scale, and the concept of the
neighbourhood unit, with its cell-like form and limited points of access and
egress, was seen as efficient in terms of security and of containing unrest. The
combination of these forces has resulted in the three spatial characteristics of low
density, fragmentation and separation, which fundamentally describe South
African towns and cities. The low-density sprawling cities spread further outward
daily, in a seemingly formless and random way. With fragmentation, the grain of
the urban fabric is coarse, largely because development occurs in relatively
discrete parcels or cells of land, frequently bounded by freeways or buffers of open
space. Within the cells, environments commonly consist of discrete collections of
parts, with no overarching cohesion. The separation of land uses, urban elements,
and racial and class groups leads to mono-functionality, rather than a mix of uses.

The human and environmental consequences of these urban structures and
forms have been appalling. Agricultural and natural landscapes have been, and are
still being, aggressively destroyed. It has been estimated, for example, that the rate
of loss of agricultural land to urban development in Greater Cape Town between
1985 and 1995 has been approximately 1.8 hectares per day (Gasson, 1995). The
settlements generate enormous amounts of movement, at great and unsustainable
cost in terms of energy consumption, infrastructure and pollution. Traffic gridlock
is increasingly becoming a fact of urban life. Poverty and inequality are
exacerbated, for it is the poor who are most affected. For the majority who cannot
afford to own a car, life is cripplingly inconvenient and expensive. Public
transport is inefficient and often non-existent, and many households are
effectively trapped in remote locations. Limited-access vehicular routes create
impenetrable barriers and reduce opportunities for small income-generating
businesses because of the diffuse nature of local markets. Access to community
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facilities is differentiated, as provision depends on whether or not a particular
neighbourhood is prioritised. The utilisation of the facilities themselves is tied to
the fortunes of the local communities that surround them; some are overcrowded
while others are underutilised.

The quality of public space is almost universally poor, despite the fact that
large numbers of people spend considerable amounts of time in these spaces
because their dwellings are so overcrowded. The dwellings and other buildings
fail to define, protect or give a scale to the public spatial environment.

The case for compaction
Given the realities of the structure and form of these cities, there is an overwhelming
case for seeking greater compaction in the management of urban growth. Most of
the reasons commonly cited in favour of compaction all hold in the case of South
African cities. These include, for example, the need to reduce movement, air
pollution and dependency on oil imports; to maximise historic investment in utility
infrastructure and social facilities; to increase thresholds and thus levels of service;
and to increase convenience. Nevertheless, there are three key interrelated factors
which make such a policy approach not just ‘nice to have’, but a necessity.

The first is employment generation. Unemployment in South African cities is
high (although there are regional variations, the rate is generally in excess of 30%)
and growing. The reality is that a large and increasing number of people have no
option but to secure their survival through self-generated income from small
businesses. A precondition for small business to thrive, however, is intensive,
vibrant local markets. When local markets are intensive, diversification and
specialisation—the motors of urban economic growth—are promoted. It becomes
cheaper for low-income households to outsource many of the functions that
would otherwise be undertaken within the household.

The second factor is that movement on foot is the only mode of travel
affordable by a growing majority of urban dwellers. It is therefore necessary to
create urban environments that operate efficiently and pleasantly at the pedestrian
scale. This demands compaction.

The third factor is the necessity to resolve the current problems of public
transport. Because of the static historical pattern of urban opportunities and the
sprawling nature of growth, the urban system generates enormous amounts of one-
way movement at peak hours, with a dramatic fall-off in non-peak periods. This
pattern, and the pattern of low-density sprawl, makes larger capacity fixed-line
movement modes such as the train non-viable. The lack of high-capacity, fixed-
line public transport has had two major consequences. One is that many
households, which would otherwise not choose to do so, are forced to own cars.
Since affordability is a problem, the vehicles they purchase are inevitably old.
They require on-going maintenance that is a large drain on household income,
and they are highly inefficient in terms of emissions. The other has been the birth
of a vigorous non-regulated taxi system which, rather than complementing larger
capacity carriers such as train and bus, directly competes with them for long-haul
routes. This has had the effect of increasing the number of vehicles on the roads,
increasing the number of accidents and increasing pollution. It is also a major
factor contributing to escalating violence, since vicious taxi ‘turf wars’ are
endemic in almost all major towns and cities.
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In order to attempt to alleviate this, the state massively subsidises the train and
bus system. In Cape Town, for example, by no means the worst of the major cities
in terms of sprawl, the average annual subsidy per bus commuter is a staggering
$482.2 This subsidy further distorts the efficiency of the movement system (for
example, it pays bus operators to use buses for short-haul, non-direct trips which
would otherwise be more appropriately undertaken by taxi). These subsidies are
entirely unproductive and unsustainable. However, any attempts to remove them
without a viable alternative would place an intolerable burden on the poorest of
the poor and would threaten the very fabric of society.

The government has recently committed itself to achieving an efficient and
regulated public transport system, utilising different modes to their best
advantage in an integrated way (Republic of South Africa, 1998). This implies
three spatial preconditions—compaction, greater intensification along more
continuous public transportation routes and a more decentralised pattern of urban
opportunities.

While greater urban compaction is clearly necessary, it is not a sufficient
condition for improved urban performance. The approach needs to be applied
selectively to bring about, simultaneously, greater compaction and a structural
manipulation in the patterns of accessibility and urban opportunities. It is little
use pursuing compaction passively by defining edges and limits—the areas
encompassed within the functional footprints of South African cities are so large
as to render this approach invalid. It needs to be actively pursued through a
strategy for structural infilling.

Current attitudes to compaction
The first calls for greater urban compaction were made almost 25 years ago (Dewar,
1975) and grew increasingly vociferous from the late 1980s onwards. In 1995 the
state formally committed itself to compaction policies with the publication of the
Development Facilitation Act (Republic of South Africa, 1995). The first chapter
of this Act defines a set of principles that must be considered in all land
development decisions. Inter alia, these include paragraph [3(1) (c) (vi)] intended
to ‘Discourage the phenomenon of sprawl in urban areas and contribute to the
development of more compact towns and cities’. In practice, however, little has
changed since that time. Analyses undertaken by the National Development and
Planning Commission (Department of Land Affairs, 1999) indicate that generally
there is little understanding at the level of local government of the meaning of
urban compaction and other related principles or about how they can be achieved.

A spatial development framework for the City of Cape Town
Arguably, one of the first systematic attempts to deal with both compaction and
spatial structural readjustment in South Africa can be found in the Draft Municipal
Spatial Development Framework for the City of Cape Town (City of Cape
Town, 1999).

The plan has at its starting point the recognition that the concept of accessibility
is central to the making of a more compact, equitable and integrated city (Fig. 1).
Equity does not mean that all parts of the city are the same. The achievement of this
is neither possible nor desirable. It does mean, however, that all people should have
easy access, defined in the first instance in terms of pedestrian movement and public
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transportation, to a broadly similar range of opportunities, facilities, special places
and events. The challenge posed by this is two-fold: to make existing opportunities
more accessible to the majority, and to create a new hierarchical pattern of
agglomerated opportunities and special places. From this starting point, the core
concept of the plan can be explained as a logical sequence of steps.
 
1. Creating a system of urban opportunities required the definition of a hierarchy

of zones of relative accessibility. To determine the levels in this hierarchy, it
was necessary to balance the two potentially conflicting dynamics of the need
to increase convenience, and to maximise the use of limited public resources.
In order to activate the system of access, the city was quartered several times
to create a three-tiered hierarchy of zones of relative accessibility. At this level
of abstraction, the system of access was only notional.

2. Catering for pedestrian movement demanded an area-wide approach, as high-
access zones need to be spread relatively evenly across the urban surface. The
system, at the lowest level of the hierarchy, adopted an acceptable (but not
perfect) walking distance. The average radius around the central point of the
accessibility zone in Cape Town was 2.5km. If a walking time of 12 minutes
per km is assumed, this gave a maximum walking time of 30 minutes. In the
longer term this may be reduced, but the ability to do this will be strongly
affected by factors such as disposable income and density.

3. The most equitable public transport-based movement systems are those
where people can quickly and easily switch direction and modes of
movement. Where possible, the system provides ‘access to access’, rather
than being primarily reactive or destination-determined. The centre points of
these higher levelzones of access were conceptualised as transportation
interchange points (see Fig. 1). These are places where modes of transport are

Fig. 1. Integrated framework:
centres and corridors.
Source: City of Cape Town, 1999.
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integrated and where changes of direction are possible. In the case of Cape
Town, various combinations of modes are accommodated (taxi, bus/taxi,
taxi/train, taxi/bus/train).

4. The notional system of access was then adjusted, while maintaining the
original hierarchical logic, to accommodate the realities of the existing
movement system. In areas where more than one location had potential as the
interchange, preference was consistently given to points of connection with
the rail system rather than to purely road-based systems. However, this did not
mean that some people would have to walk 30 minutes to access public
transport. Access is by walking to the nearest public transport route, which in
turn connects with an interchange point.

 
The hierarchy of access, from pedestrian movement, connection to the transportation
routes, through to higher level interchange points, was based on carefully defined
spatial policies. The thinking extended to issues of more detailed design. For
example, interchange points generate large numbers of people. In every case the
interchange point was planned to include a pleasant, landscaped public space which
always accommodated a hawkers’ market. The concept would generate a city-wide
programme of ‘people’s places’ and formal or informal markets. As the interchange
points are locations of high accessibility, they are ideal places for government to
reach the people with the services they provide. Accordingly, clusters of social
services (‘kits of public parts’) have been linked to the interchange points. The precise
make-up of the ‘kit’ varies with the importance of the interchange; for example, the
lowest level interchange points have lower order facilities. The clustering of facilities
also promotes a ‘one-stop shop’ type of service provision that could significantly
enhance convenience and open up the possibility of sharing facilities, particularly
between schools and the broader community. This would increase the efficiency and
sustainability of service delivery.

The activities associated with these places also create ideal opportunities for
private-sector retailing, commerce and manufacturing, as well as for high-density
housing infill. Where appropriate, publicly funded economic infrastructure
would be provided. In these ways the original interchange point was planned to
evolve into a ‘high activity’ urban centre which is also environmentally friendly,
and a focus of social activity. Significantly, with investment in urban design and
landscaping focused on these centres, they could become ‘special places’.

The need to provide equity of access applies not only to urban opportunities,
but also equally to nature. Accordingly, a hierarchical system of green spaces was
planned, to be associated with a centre. The ordering system was not only related
to interchange and other ‘points’. The more continuous routes which ‘tie’ local
areas together, particularly those that carry public transport and that allow
stopping along their length, are important energy flows in cities. More intensive
activities (those which service, and are thus supported by, the public) would be
encouraged to locate along these routes, thereby increasing the convenience,
efficiency and the sustainability of the activities themselves. These routes were
viewed as frameworks of interlinked and continually growing activity systems or
corridors. Similarly, a web or interlinked network connecting with the system of
parks, promoting habitat biodiversity, productive opportunities and
opportunities for recreation, formed an important part of the green concept.
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The core concept of the Structural Development Framework therefore provides
a clear strategy for compaction through a process of residential infill. Four forms
of infilling (or implosion) were suggested.
 
• Structural—the selective insertion of high-density housing to reinforce the

pattern of centres and the integrating routes.
• Economic—facilitating densification by encouraging people (within certain

performance constraints) to sub-divide land parcels they own, giving the
potential to create many thousands of ‘developers’.

• Spatial or surgical—utilising new housing to give definition and enclosure
to currently undefined and sterile public spaces. Included in this is the
selective infill of unnecessary or excessive road reserves.

• Social—many areas suffer from high levels of overcrowding in individual
dwelling units but there is considerable residual space around these units.
Infill is proposed to decrease the unit overcrowding while maintaining
kinship and other forms of social ties.

Obstacles to greater compaction
Achieving greater compaction through the manipulation of urban structure and
form is thus both necessary and potentially achievable. In terms of the middle
and higher income housing market, there are indications that this is beginning
to occur spontaneously. This tendency is fuelled by irritation with increasing
travel times and congestion, the increasing impact of the cost of transport on
household budgets, and increasing costs associated with holding and
maintaining large land parcels. There are also concerns about security, and the
housing form of gated townhouse complexes, however undesirable, is
becoming increasingly prevalent.

There are, however, a number of obstacles to greater compaction which need to
be tackled systematically. The attitude of local planning authorities is important,
as their co-operation is required to slow down the rate of lateral spread
significantly. However, the revenue of local authorities is entirely based on taxes
on land development. This tends to foster an attitude that ‘any development is
positive’, and private-sector developers, continually seeking cheap land,
continue to be the central players in determining the urban footprint.

There are obstacles to compaction inherent in the land market as, for
example, well-located land is inevitably more expensive. Current housing
policy allows for a one-off capital grant of $2,480 per household earning
below $117 a month and an income-based declining contribution to
households earning less than $220 a month. This amount is a contribution
towards land, services and some superstructure. Since the political imperative
is to provide as much superstructure as possible, the land price becomes the
softest variable and housing schemes continue to be erected on cheaper
peripheral land. Central government encouragement to use part of the subsidy
to write-down the cost of better-located land is essential to change this, and
would in the longer term represent a far more effective form of subsidy. On the
more positive side, in most South African towns and cities there are large
parcels of strategically located vacant land in public ownership, which can be
mobilised towards the ends of greater compaction.
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Numerous in-built cultural attitudes to land exist, as many of the immigrants
to towns and cities have been displaced from the rural areas. They bring with
them a number of new needs that historically have not been accommodated
adequately in the urban environment. These may include keeping and
slaughtering livestock, initiation rites, the practice of traditional medicine, a
desire to work the land—all of which tend to underpin a land-extensive mindset.
To change this, it is necessary to meet these needs proactively, on public as
opposed to private land.

Investor confidence will need to be raised if urban compaction is to become a
reality. A concentration of public and private investments and partnerships, and
the conscious generation of high-quality special places, such as that suggested in
the plan for Cape Town, represent perhaps the only realistic way to begin to tackle
this.

Despite the national rhetoric to the contrary, national housing policy itself
promotes diffuse, low-density forms of development. There are two ways in
which this is happening. First, the use of the one-off capital grant tied to the
free-standing single-storey residential unit as the overwhelmingly dominant
policy instrument promotes large, monofunctional mass housing projects. The
need for large tracts of land to gain economies of scale in terms of this form of
delivery reinforces the use of land on the periphery. Second, the award of
subsidies by Provincial Housing Boards in many provinces is tied to large
minimum plot sizes (commonly between 300 and 450m2), a restriction which
makes a mockery of legislated calls for compaction. Other national policies
provide obstacles. For example, the problems associated with subsidising
public transport (described above) suggest that a reversal of policy would lead
to a rapid increase in compaction. Such a change is currently mooted widely in
political circles.

Conclusion
The current sprawling, fragmented and separated form of South African towns and
cities is entirely unsustainable. Greater compaction is essential. There is an
increasing national awareness of the need for this and of how it might be achieved
technically, but there are a number of entrenched policies and practices which
need to be changed if rapid improvement is to happen. The critical variable is
political will. What is required, and what has not yet emerged, is a powerful
political champion for compaction. Perhaps the greatest single institutional
stumbling block is that the distribution of national cabinet portfolios is fractured
along sectoral lines: urban issues, for example, are spread over a wide range of
government departments such as Housing, Environment, Transport, Economic
Affairs. The creation of an integrated urban ministry to consider urban
development holistically is arguably the single most effective measure to make
rapid progress.

Notes
1. Agglomerations or clusters of urban opportunities refers to the more collective activities

of a city including: manufacturing, commerce, retail, recreational activities and major
social facilities.

2. At July 2000 rates of conversion, $1=R6.85. In terms of equivalent purchasing capacity,
the value of $1 is approximately equivalent to R2.4.



218

David Dewar

References
City of Cape Town (1999) The Draft Municipal Spatial Development Framework, Planning

and Development Directorate of the City of Cape Town, Cape Town.
Department of Land Affairs (1999) Green Paper on Development and Planning, National

Development and Planning Commission Document DPC 4/99, Pretoria.
Dewar, D. (1975) Metropolitan Planning and Income Redistribution in Cape Town: The

Identification of Some Contextual Realities and Their Implications for Metropolitan Cape
Town, Occasional paper No 1, Department of Urban and Regional Planning, University of
Cape Town.

Gasson, B. (1995) Evaluating the environmental performance of cities: the case of the Cape
Metropolitan Area. Paper presented at the conference on Structuring the Contemporary
City: International Geographical Insights, IGU Commission on Urban Development and
Urban Life, Cape Town.

Republic of South Africa (1995) The Development Facilitation Act (Act No 67), Government
Printer, Pretoria.

Republic of South Africa (1996a) Census of the Population of South Africa, Government
Printer, Pretoria.

Republic of South Africa (1996b) Group Areas Act 36 of 1966, Government Printer, Pretoria.
Republic of South Africa (1998) Moving South Africa, White Paper on Land Based

Transportation, Department of Transportation, Government Printer, Pretoria.



219

Maria D.Schoonraad

Cultural and Institutional
Obstacles to Compact Cities in
South Africa

 

Introduction
This chapter seeks to explore some of the reasons behind the increasing sprawl of
South African cities and their segregation into mono functional units. This has
occurred despite the importance attached in contemporary policy documents to
achieving ‘more compact, integrated and mixed-use settlement forms’ (DPC,
1999, p.21). This new planning paradigm, introduced in 1994, sought to change
radically the structure of South African cities and represents an ‘outright rejection
of the low density, sprawling, fragmented and largely monofunctional forms of
development’ that characterised the apartheid city (DPC, 1999, p.22).

The new legislation guiding urban planning is taken up in the Development
Facilitation Act (1995) and the Local Government Transition Act Second
Amendment (1996) that stipulate that all local authorities must draft Integrated
Development Plans and Land Development Objectives. These Acts force all local
councils to draw up plans that, amongst others, promote sustainable integrated
settlements, higher densities and mixed use.

A brief overview of the type and locality of most new urban developments is
sufficient to illustrate that the apartheid city form is being perpetuated and
reinforced. The Development and Planning Commission (DPC) even goes so far as
to state that ‘there are few signs that significant and wide-reaching improvements
have been set in place since 1994’ and that ‘to this extent, the planning system
must be judged to be ineffective’ (DPC, 1999, p.18).

This chapter argues that reasons for the lack of implementation of the compact
city include a clash with preferred lifestyles, popular views of the ideal city, and
the role of the private landowner or developer. The chapter is structured around
three arguments, that the:
 
• poor cannot afford to live in a compact city, yet efforts to densify the city have

been directed at this group,
• city cannot be restructured into a compact sustainable city within the current

planning framework, which is based on the participation of landowners and
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the protection of private land-owning interests, at the expense of long-term
sustainability,

• anti-urban values of all groups, and the lack of existing medium to high-
density mixed-use developments that serve as exemplars of living in a
compact city, are powerful elements supporting the low-density,
monofunctional sprawl of South African cities.

 
The chapter first gives a brief overview of the current processes at work in the South
African city and then proceeds to address these three arguments. These arguments
are underpinned by empirical observation of existing realities rather than by a
concept of an ideal city and how it would function. Only this approach can advance
the implementation of the ideal. The evidence used to substantiate these arguments
is mostly derived from professional experience and from statistics for the Greater
Pretoria Metropolitan Area (Fig. 1). Most calculations have been based on new
developments that have occurred since 1990 when a major planning shift occurred
towards recognising the nature, scale and significance of the urbanisation process.
Recognising the shortness of the time span, the aim is to indicate what are the nature
and scale of the trends towards compaction and sprawl.

Current dynamics
The most outstanding characteristics of South African cities are their horizontal
sprawl and segregation which have made them into some of the most inefficient
and dysfunctional cities in the world (Dewar, 1992; Hattingh and Horn, 1991; Van
der Merwe, 1993; Watson, 1994). The horizontal extension of South African cities
is enormous. The metropolitan area of Pretoria, for example, houses
approximately 1.5 million people on an area of 130,000 hectares, and stretches
over roughly 100km from north to south, and 75km from east to west (GPMC,
1998). Although it houses, for example, only a tenth of the population of
metropolitan São Paolo, it is more than half the area of São Paolo. In Pretoria, only
45% of the total metropolitan area is built up (CCP, 1998b).

These distorted settlements have been created by two forces: first by the
obsession of the apartheid governments to separate the different racial groups and
to move non-whites progressively further from the core and second, by the
obsession of planners to separate even compatible land uses. They have
succeeded in creating physical distances between the different groups, but at a
high cost in terms of transport subsidies. Apartheid established and entrenched
this pattern of segregation and sprawl, but current land market forces and
urbanisation processes are reinforcing it.

Both low-income housing programmes and the spatial decentralisation of
high-and middle-income groups have perpetuated urban sprawl. The
government’s low-income housing programme aims to deliver 1 million houses
by the year 2000 because of the tremendous housing deficit, which was estimated
at 3 million units in 1996 (SAIRR, 1998). Because of the backlog, the housing
programme has focused on speed of delivery and affordability. These two factors
inevitably lead to peripheral locations for new housing projects, next to existing
low-cost areas. Furthermore, the programme adopts a reactive rather than a
proactive response towards illegal squatting and squatter upgrading, which is also
located on the periphery. All new low-cost housing programmes in Pretoria have
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been built at a distance of 20km to 45km from the historic centre. Distances from the
new decentralised centres are even greater and lack direct public transport
linkages. For example, the total area developed for low-cost housing has doubled
since 1990 in Mamelodi,1 an African township founded on Pretoria’s urban
periphery in 1950, with 1,500 hectares of new land being developed for 19,000
new residential properties. The spatial impact of subsidised housing schemes on
the form of the city becomes clear when one considers that almost a million
housing subsidies have been approved nationwide, and approximately 750,000
new houses have already been constructed (Napier, 1999).

The sprawl caused by low-cost housing projects is matched by the spatial
decentralisation of high-income groups. For these groups, most new
developments take the form of walled enclaves and security villages, also on the

Fig. 1. The Greater Pretoria
Metropolitan Area.
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periphery. Some of these developments contain lot sizes ranging from 1,000m2 to
4,000m2. New medium- to high-income residential development, since 1990, has
covered an estimated minimum area of 5,500 hectares. The difference between the
high-income and low-income peripheral areas is their accessibility to outlying
suburban activity nodes: the high-income areas are well connected to these nodes
via private transport routes, i.e. highways, whereas the low-income areas are not
connected via public or private transport routes.

The second characteristic of South African cities is that of the very high levels
of racial, socio-economic and functional segregation—indeed they are infamous
for this. Although the pattern of racial segregation was created by apartheid, the
fall of apartheid has done little to change it, as is illustrated by the 1999 election
results, which clearly split the city into ANC/PAC2 supporters and NNP/DP3

supporters, based on racial groups.
Socio-economic segregation and functional separation are reflected in the

absence of diversity in lot sizes and housing types within new neighbourhoods,
and their monofunctional character. New residential areas are planned according
to the principles of the neighbourhood concept as large, introverted, exclusive,
residential areas on discrete consolidated sites (Dewar, 1992). Of the 15
extensions undertaken in and around Mamelodi since 1990, 72% were
exclusively for residential use, 24% for non-residential uses and only 4% had a
mixed land use. The residential uses were made up entirely of detached houses
with a lot size ranging from 150m2 to 500m2.

The same is true for a traditional white suburban area—Centurion—consisting
of 224 neighbourhoods, typical globalised, post-industrial spaces, containing
high-technology industries, offices and medium- to high-income residential
developments. Of these neighbourhoods in Centurion, only four contain mixed
land uses and only 21 have more than two residential typologies, all of which were
introduced before 1990. It is clear that exclusive provision is increasingly being
made for specific income groups and family types in different areas.

The phenomena of sprawl and segregation generate a tremendous amount of
movement, but there is generally a weak articulation of land use to transportation
(GPG, 1999). The South African city is a doughnut city, as new developments on
the periphery tend to be denser (although still at a low density) than the older more
centrally located areas, with smaller lot sizes. They are still not linked to any form
of effective public transport. The potential benefits of high densities have been
negated by their monofunctionality, and have not led to a decrease in the need to
travel by public or private transport. This system tends to aggravate issues of
poverty, unemployment, social inequality and polarisation, and fails to create the
conditions for a viable, efficient and accessible public transport system (Dewar,
1992).

The poor and the compact city
 

First argument: the poor cannot afford to live in a compact city, yet efforts to
densify the city have been directed at this group.

 
The debate around low-cost housing has been linked to the debate on the compact
city and urban restructuring, and it is frequently argued that the poor cannot
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continue to live at low densities on the outskirts of the city. The current low-cost
housing policy is criticised on two fronts from this viewpoint. First, it is argued
that its typology of detached single-family houses, and the size of the stands
(often a minimum of 250m2), creates low densities. Second, it is criticised for its
emphasis on peripheral locality and its monofunctionality, which increases the
distance as well as the need to travel.

However, this policy holds many advantages for the lifestyles and aspirations
of the poor that are often overlooked. Despite appearances to the contrary, low-
cost housing areas are actually more sustainable and compact than other parts of
the city. The failure to recognise this derives from the attempt to evaluate them in
terms of built form and not in terms of actual use. The key difference between the
African city and the European city is the lack of correlation between built form
and physical appearance, activity and use. Building density and type in African
cities has little to do with occupational density and activity because of the
informal and temporary character of many of the structures and activities. The
initial planning of relatively large lots, accommodating monofunctional single-
family units, does not reflect the way they are used nor the densities that develop
over time. There is a huge discrepancy between gross layout density, measured in
units per hectare, and occupational density, measured in persons per hectare, and
there is no correlation between building form and occupational structure. In a
study carried out by Senior (1984), the discrepancy is clear. In three different areas
developed as detached single-family housing with a floor area ratio of between
0.1 and 0.15, the number of persons per hectare varied from 18 to 92.8 to 120. In
two other areas the population density was 700 and 690 persons per hectare
respectively, but the floor area ratios were 3.97 and 0.24 respectively.

A survey of the most dense low-cost housing areas in Mamelodi revealed that
80% of all lots had backyard units (CCP, 1998a). There was an average of two
additional units per stand, with a maximum of six. The average number of people
living in formal houses was seven, with a maximum of 21. Hattingh and Horn
(1991) have presented evidence of up to 40 people per lot. The fact that most
houses had between two and three bedrooms illustrates the extent of
overcrowding. The backyard units accommodated an average of 1.5 persons with
a maximum of 5. An examination of the figures on occupational density reveals
the difficulty in determining these values: official figures for the Mamelodi area
reveal variations between 4.8 persons to 8.6 per unit (CCP, 1998a).

These larger single-family units are not affordable for the majority of South
African families, where the average income per family is US$6,000 per annum and
where 50% of African households earn less than US$130 per month. Yet an
average lot, with basic services and a minimal top structure, costs a minimum of
US$2,350, which is the maximum subsidy given by the government. The size of
the lot does, however, allow a family to generate an informal income from the site.
This becomes more important with growing unemployment amongst the
unskilled.

In this survey (CCP, 1998a) it was also revealed that up to 80% of backyard
units were rented out, and up to 60% of properties were used to generate an income
in the form of shops and services. In this way, residents became part of the housing
production process, and satisfied a vital need for rental housing stock not
provided in significant quantities by any other sector.
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Most families in developing countries have a very low level of mobility, and
often live in a single property for their whole lives because of the lack of
alternative housing, and the importance of social networks in poor communities
(Tipple, 1996). In South Africa, the larger lots also allow for more flexibility in
accommodating different life cycles as well as adult children on the same site. In
most instances a single lot can accommodate three generations.

In an effort to increase densities, planners have sought to reduce the size of
individual lots. This is actually counterproductive, as the actual problem is not
the size of the lot, but the difference between gross and net densities caused by
unrealistically high service and facility standards (Urban Foundation, 1987). A
reduction in lot size, it is argued, will decrease the infrastructure costs and the lack
of space can be made up with more public open space. The savings incurred with
lower infrastructure costs are, however, often lost in the higher construction costs
required to build higher quality units at higher densities. In an exercise carried out
in Mamelodi, it was argued that a basic walk-up unit of roughly 60m2 would be
almost three times as expensive as the current 250m2 lot with a top structure
of 30m2.

Several social housing projects located in central positions have achieved
higher density low-cost housing projects. This, however, has happened only with
additional funding from donor organisations, and has been available only
for higher income groups earning between US$370 and US$510 per month
(Adler, 1998).

A survey of public open spaces in Mamelodi has also shown that they are
hardly ever maintained because of lack of funding, and frequently become dust
bowls and rubbish dumps. Many of these spaces are also taken over by families
seeking to increase the size of their lots. In some instances, communities have
come together to develop open spaces into community spaces, but this has proved
unsustainable and they have largely disappeared, despite much initial enthusiasm
and commitment from the residents (CCP, 1997).

As a result of the location of low-income areas on the periphery, the poor
have to travel long distances to work and other facilities, and at a high cost
because of the lack of public transport. However, there is no other alternative
given the operation of the land market, because these are the only areas where
land can be made available for low-income groups at affordable prices. People
have developed coping mechanisms to address the prohibitive cost of
travelling.

A recent survey found that, as a survival mechanism, many people preferred
living on the semi-rural outskirts of Pretoria, sending one family member into
town to work, whilst the rest relied on informal activities carried out on the lot or
in the neighbourhood. Through the reduction in daily living costs, made possible
by living in a semi-rural area, they could survive on one formal sector salary. This
would not have been possible had they have lived closer to the city (Pienaar,
1999). This confirms Balbo’s argument (1993) that the fragmented nature of the
African city is both the result and the cause of limited mobility.

There is obviously a need for more creative ways of thinking on reducing travel
time and costs, other than simply by increasing density. This does not, however,
mean that core housing on the periphery is the solution for the housing problem,
as these projects have limited success (Napier, 1998).
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Constraints to achieving urban sustainability
 

Second argument: the city cannot be restructured into a compact sustainable
city within the current planning framework, which is based on the participation
of landowners and the protection of private landowning interests, at the
expense of long-term sustainability.

 
Urban planning under the apartheid governments was characterised by
differential treatment of ‘white’ and ‘non-white’ areas through development
control; it was distinctly non-participatory and it focused on physical plans
enforced through draconian control measures, such as the Group Areas Act.
Planners, developers and the government agreed what the ideal city should look
like, and were very effective in creating it because their goals overlapped, albeit
for different reasons. The character of planning has changed dramatically since
then, largely in reaction to apartheid planning and in line with emerging
international trends, such as increased competition between regions (Brotchie et
al., 1995), communicative planning (Healy, 1992) and urban governance (World
Bank, 1999).

Procedurally, planning has shifted from blueprint or master planning
towards a strategic development planning process, which integrates social,
institutional, economic and physical factors. It has also been influenced by the
notion that government is only one of a variety of role players in planning
urban areas, and that shrinking government budgets restrict the capacity of
government to provide for the needs of all residents. Government thus has to
play an enabling role, and work together with a variety of actors, resulting in
an emphasis on public participation and consensus (Burgess et al., 1997).
There has been an over-reaction on the part of urban planners, leading to
excessive participation and the neglect of physical planning. This is ironic, as
the creation and reconstruction of compact cities requires strong control
measures. South African planners are still suffering from the loss of faith in
urban planning first experienced in the 1970s—‘they have become mere
pragmatists’ (Fishman, cited in Breheny, 1996, p.20).

The result has been a restriction in the means and the ability of both
government and urban planners to dictate urban development. According to the
Development and Planning Commission (DPC, 1999), the reason behind the lack
of implementation of stated principles is the lack of understanding of these
principles and wilful recalcitrance, to which must be added the limited use which
is made of the various means available to planners.

First, it is clear that implementation is guided more by private developers
than by planners. Pickvance’s analysis (in Taylor, 1998) found that market
forces have had a bigger impact than planners because private developers have
powers and initiative to build, whilst planners have mainly negative powers,
i.e. powers to refuse permission for development. The role of private
developers in creating the distortions associated with the apartheid city has not
been properly analysed.

Second, local government development control powers have been eroded by
the application of an inappropriate system. Despite the current use of the concept
of land-use management, there has been little change in the system of zoning



226

Maria D.Schoonraad

based on the British system of segregation of land uses and minimum densities.
This system was only applied in what were white areas and now has been adapted
to include all areas. Mabogunje (1990) has pointed out how inappropriate this is
for African urban realities. The lack of efficiency of this system has been
reinforced by the culture of lawlessness and a focus on private short-term gain,
which currently permeate South African society.

The need for areas to compete with one another has further weakened the
power of government to enforce certain types of development within its
jurisdiction. Government is forced to accommodate development in order to
stimulate growth and attract investors, even if it contradicts its own plans.
According to Taylor (1998), when an economy is buoyant, developers can be
convinced to comply with official plans and to provide for the public good,
but when it is weak, as in South Africa, planners cannot dictate the nature of
development. But competition has also eroded the scope of planners to control
development for the greater good, even in countries with strong economies.
Wigmans (1998) has, for example, shown how the focus on attracting foreign
investment has led to the disregard of the plight of the poor in Rotterdam in the
Netherlands.

Another factor which complicates the enforcement of densification is that
strategic plans and policy documents are vague and unprescriptive, but the
development control system is based on individual lots. None of the plans have
been elaborated into detailed plans that clearly indicate the minimum density and
intensity of development. This has resulted in a gap between policy and
implementation. Given this fact, it is almost impossible to judge the merit of an
application to develop an individual lot. The decision to draw an urban boundary
around one of the urban agglomerations (at Gauteng) is a step in the right
direction, but this has to be supported by the restructuring of existing areas. Yet
there are no effective incentives and measures to promote or enforce the
densification and intensification of the existing vast, low-density and
monofunctional areas.

Third, the emphasis on public participation has brought the needs of
individual communities to the forefront at the expense of the common good. It
has also focused on short-term needs as opposed to long-term sustainability
goals. In the drafting of integrated development plans for Pretoria, the process
of public participation was executed simultaneously at three levels
(metropolitan, city-wide and the planning zone) following a similar process. It
became clear that people were concerned only with their own areas, and
had little concern for effects on the rest of the city (Schoonraad and Van
Huysteen, 1997).

A fourth problem is that decision-making powers lie with politicians. This
problem originated in an era when planning was the handmaiden of apartheid
politicians (Boden, 1989). The Development Planning Commission (1999) has
identified the solution for much of the current urban malaise, such as transferring
decision-making powers from politicians to technical experts. However, the
apartheid legacy, which taints the planning profession today, has discredited
planners in the eyes of the public.
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Anti-urban values
 

Third argument: the anti-urban values of all groups, and the lack of mediumto
high-density mixed-use developments that can serve as exemplars of compact
city lifestyles, are powerful elements supporting the low-density,
monofunctional sprawl of South African cities.

 
Almost without exception South Africans have anti-urban values. Projects carried
out with a variety of students from different backgrounds in the University of
Pretoria revealed that they view the ideal city as made up of discrete
monofunctional low-density areas, separated by green belts. This image is based
on their experience of urban life and their inability to imagine a radically different
way of life. In recent studies of incremental housing in developing countries, it
has also become clear that residents recreate, or reform, their environment until it
resembles the rest of the city (Tipple, 1996).

The South African city offers little by way of example in terms of compact city
living. Only 19% of the total housing stock in Pretoria can be classified as
mediumto high-density units according to South African standards, where a
medium-density unit is seen as a stand of between 400m2 and 250m2 (GPMC,
1998). In the total Pretoria metropolitan area, the average dwelling size is 96.6m2,
the average population density is 14 persons per hectare and the average building
density is three units per hectare (GPMC, 1997).

The aspirations of the poor should not be underestimated in their efforts to
create a decent living environment. Not only does the existing low-density life-
style of the rich serve as an example, but so too do rural lifestyles. Many residents
retain a link with the rural environment and continue rural practices such as
tending cattle and planting crops in urban areas. According to Barbir (1998, p.9)
‘The tradition of urban living in South Africa is relatively short and much
nostalgic feeling for rural or farm lifestyles remains.’ In some cases, these rural
lifestyles are part of the survival strategies of new arrivals to the city.

The choices that people make are based on these aspirations. In a survey of
housing projects carried out by Napier (1998), residents consistently chose a
larger lot or house with inferior services rather than a smaller lot with a better
quality house. In a survey of squatters on the outskirts of Pretoria, 95% chose
detached houses and 5% high-rise flats as the preferred type. This can be expected,
especially when no costs are linked to the choice. What is remarkable, however, is
that no other typology was chosen. This can only be ascribed to lack of
knowledge of other typologies.

Barbir (1998) ascribes this apparently negative attitude towards urban living to
the fact that large segments of the urban population do not need, understand or
appreciate an urban environment. This is true for the wealthy who can afford to live
in suburbia, who are completely dependent on private transport and who are driven
into security enclaves by their fear of crime. It is also true for people who have recently
arrived from rural areas, seeking only a shelter and basic services and who have yet
to accommodate urban behaviour patterns. As Barbir suggests (1998, p.9), ‘Both
groups are very influential, the former in terms of money and position and the latter
in terms of numbers and political pressure. Almost all city planning and development
is therefore aimed at meeting the needs of these two groups.’
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These views and aspirations will not change spontaneously. Examples are
needed of what compact living could be like, as in Crane’s (1960) concept of city
building, where government was involved in pilot projects to develop alternative
typologies which could educate people on the possibilities of compact living.
This is highly relevant here.

Conclusion
This chapter has not attempted to refute the idea of the compact city, but has tried
to show that there are serious obstacles to achieving it in South Africa. These
obstacles are the current survival strategies of the poor that necessitate lower
building densities; the freedom and power afforded private landowners and
developers within the capitalist market system; the lack of development control
measures to ensure that development takes place at higher densities, at central
localities and with mixed uses; the lack of exemplars of compact living and the
advantages thereof within the existing city; and the anti-urban mindset of both
rich and poor. It is not sufficient merely to draft policy documents on the need for
a compact city, and then to set out the principles to achieve it. First, the reasons for
the persistence of the existing distortions to South African cities must be sought.
To lay the blame at the door of apartheid is simply not good enough. The
contribution of the different parties that shape cities must be analysed, especially
the role of private developers and the social costs of the lifestyles of the rich, for
the long-term sustainability of the city.

Second, the differences between the concept of a compact city for Europe and
Africa have to be explored. The most appropriate sustainable urban form and its
critical elements must be discovered, instead of relying on European examples.
Current research on African cities focuses too much on socio-economic and
political issues and not enough on their physical implications.

Third, appropriate instruments have to be developed for achieving long-term
sustainability instead of the current situation where the wishes of individuals,
small groups and the popularity of politicians shape urban development. This has
to be accompanied by a change in South African society towards valuing the
common good as being equally or more important than the needs of the
individual.

Finally, government has to get involved in creating the compact city by means
of pilot projects and support for projects that address sustainability, thereby
creating a precedent for compact city living.

Notes
1. Mamelodi is a typical African township that was founded under the apartheid

government to house Africans removed from ‘white’ areas. It is a residential area made
up of a variety of formal and informal one-storey detached houses, many illegal and of
substandard condition. Approximately 300,000 people stay here in overcrowded
circumstances. It lacks most social and commercial facilities, such as schools, medical
services and shops, forcing people to travel long distances to meet their basic needs. It is
also the main reception area for recent migrants to the city.

2. ANC: African National Congress
PAC: Pan African Congress

3. NNP: New National Party
DP: Democratic Party
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From Fragmentation to
Compaction?
The Case of Durban, South
Africa

Introduction
The concept of compact cities has been influential in academic and policy circles
in South Africa, and has informed the spatial development frameworks formulated
in the 1990s. However, the compact city idea has had to be modified in important
ways in the South African context in order to respond to the realities of the
inherited urban form (namely, racially divided and spatially fragmented cities),
and to emerging social, political and economic forces. As policy has moved
towards implementation it has become evident that the vast majority of the black
urban poor will remain within the townships and informal settlements on the
urban periphery. This acceptance has shifted the focus away from compaction
through ‘infill’ and ‘densification’ within the urban core, to strategies to upgrade
and improve black residential areas internally, and to link and integrate them
more effectively to the core.

Such linkages are planned to occur through the development of ‘corridors’ and
‘nodes’—spatial elements built around transport interchanges and routes, where
higher density living and mixed land use are to be encouraged. It is assumed that
targeted public investment in infrastructure and service provision within nodes
and corridors can facilitate compaction over the long term, and promote more
spatially and socially integrated, efficient, equitable and sustainable cities.

The chapter examines the application of compact city principles in Durban, a
city of 3 million people. It traces their influence and evolution in metropolitan
spatial planning, particularly in relation to the current Spatial Development Plan
(SDP), and considers the way ideas of compaction have been modified as planning
has moved towards implementation. The chapter examines the prospects for
compaction and argues that, while these ideas have been helpful in framing
thinking about integrated development planning, there are still significant
disjunctures between policy and implementation. Furthermore, while greater
urban efficiency may be achieved, the aim of social equity remains more elusive.
In response, the SDP is evolving to ensure a wider range of approaches that deal
with spatial dysfunction.
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The legacy of the racial city form
The organising principle informing apartheid planning was spatial segregation
according to race.1 Thus spatial form was racially structured, highly fragmented,
sprawling and poorly integrated functionally. The majority of the poor (and
largely black) population was located in under-serviced areas on the periphery,
while coloured and Indian people were moved to intermediate areas beyond the
core (Fig. 1). Development within the largely white urban core also promoted
urban fragmentation and sprawl. Planning regulations enforced land-use
separation, and encouraged low-density suburban development, oriented to the
motor car (Hindson, 1999).

By the late 1970s, however, some of these patterns were beginning to change. Rapid
urbanisation of the black population resulted in high levels of overcrowding in
townships, while declining controls enabled informal settlements to mushroom
within and around them (Hindson et al., 1994). Currently, about 25% of Durban’s
population lives in informal settlements, sometimes at densities as high as 80–100

Fig. 1. Historical racial
divisions in the Durban
Metropolitan Area.
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households per hectare. Resources, which were always meagre, have been further
reduced, with the result that stark poverty has progressively thrown these areas into
sharper focus in terms of their relative deprivation.

From the late 1980s, racial segregation began to break down as black,
coloured and Indian middle-income groups moved into previously white areas,
particularly in the city centre. Poor black people also began to move to
locations within the core, establishing informal settlements on open land, or
squatting and trading on the pavements within the central business district
(CBD) (Morris and Hindson, 1997).

Although some changes have occurred in city form, the apartheid legacy
remains a significant challenge for spatial planning. In addition to racial and
social inequity, the sustainability of the city form is in question. The poor
environmental quality of townships and informal settlements, and the car-
dependent, sprawling nature of much higher income development, are key
problems of unsustainable settlement form in Durban.

The evolution of the compact city idea in Durban
In the South African context, the idea of compacting the city first emerged within
academic planning circles as a critique of the dysfunctionality of the apartheid
city, and as an alternative urbanist vision (Dewar et al., 1978; Dewar, 1984).
Advocates argued for a dual strategy of concentrating population around existing
major core areas (through densification, infill, and the development of well-
located land), and creating corridors linking peripheral low-income townships
and informal settlements with core areas, while densifying and developing nodes
along their routes. From the late 1980s, these ideas became linked to a broader
agenda for transformation, as the apartheid state began to crumble.

In Durban, these ideas first entered the public planning realm through
Uytenbogaardt et al.’s (1989) plan for Southern Pinetown and the Tongaat Hullett
Planning Forum (1990) proposal for urban spatial restructuring. In both of these
initiatives, the idea of development corridors was emphasised as much as that of
concentration around core areas. A major impetus to compaction ideas occurred
through their acceptance within the inclusive forum processes that were
established during the transitional period in Durban, and in the run up to the 1996
local government elections.

While many of the plans of the early 1990s included both components of compact
city strategy, in practice greater emphasis was placed on development around core
areas, and on breaking down old forms of exclusion. This was partly a reaction to
apartheid state policy, which as late as 1989 proposed to accommodate the black
population in large housing projects well beyond city limits. High-density inner-
city residential areas were identified as places where the breakdown of urban
apartheid was most advanced, offering spaces for exploring urbanist alternatives.
Several reports emphasised the costs of subsidising transport to peripheral areas, and
argued that employment in Durban was likely to remain centralised in the CBD, and
the adjacent Southern Industrial Basin (e.g. World Bank, 1993).

It was assumed that major opportunities for redevelopment existed, arising
out of apartheid planning and land zoning restrictions which had kept large
tracts of land near city centres vacant (Hindson et al., 1993). A vacant land
study conducted by the Durban City Council in 1993 suggested that
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substantial well-located land (much of it owned by the Council or the state)
could be available for low-cost housing (Land Development Working Group,
1993). The Cato Manor area, some 2,000 hectares and 7km from Durban city
centre, once the site of mass apartheid forced removals in the 1960s, became a
key part of the campaign to restructure the city. Vacant until the 1990s when
land invasions began, it was identified as a key priority for low-income
housing development.

However, low-cost housing development on strategically located vacant
land close to the core has proved to be complex and difficult to achieve in
practice. The Cato Manor project, intended to house some 180,000 people, has
been highly contested, and has had to draw on substantial political and
financial resources to fulfil its mandate. Land invasions, weak and unstable
leadership structures within informal settlements, crime and violence,
resistance by adjacent higher income white communities, and competing
claims to land by past victims of forced removals have all slowed down the rate
of development (Foster, 1998).

The amount of well-located vacant land available for low-cost housing
development has also been vastly over-estimated. A significant part of this land
has turned out to be geologically unstable, or there have been competing claims
to it for other uses, such as the open space system. And as in Cato Manor, adjacent
communities inevitably contest such developments (Todes, forthcoming).
Ironically, political commitment to end land invasions in favour of more ordered
settlement has meant that one of the few ways in which densification and
integration within the core was beginning to occur by the early 1990s has been
curtailed. Currently, only 10% of households in informal settlements are centrally
located (Metro Housing Service Unit, 1999).

By the mid-1990s, the emphasis had shifted to improving service conditions in
townships and informal areas, and the development of corridors and nodes to
integrate these areas into the city. The disappearance of formal apartheid, and the
establishment of representative local government in 1996, led to political
pressure for ‘development where we are’ (Baskin, 1998), weakening support for
complex and expensive centrally located projects.

The shift away from the emphasis on the core was in many respects inevitable.
While those living outside townships and informal settlements might have seen
them as marginal and peripheral, this was not necessarily the perception of those
who lived there, and who had interests, investments, and social networks and ties
there. The state’s Reconstruction and Development Programme (RDP), promoting
urban renewal, focused on the transformation of these ‘areas of need’ (see Fig. 2)
through integrated development planning exercises based on community
participation and capacity building. The spatial components of these plans
promoted nodes and corridors, integrating these areas internally and with the core,
and providing a focus for the provision of social facilities and for economic
activity (Urban Strategy Department, 1998).

The concept of peripherality was also challenged with the ending of the forced
separation associated with apartheid, and as these areas became an integral part of
local government. There is a growing realisation that many townships and
informal settlements in Durban are not so physically distant from its centre,
compared with those of other international cities. The problem is more that:
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• transport is poor;
• there is little economic activity in these areas;
• they offer undiversified environments, with poor-quality infrastructure,

services and facilities;
• there is a legacy of a lack of capacity to engage in development;
• they contain concentrations of poverty and unemployment; and
• they represent the race and class segregation associated with apartheid.

In the late 1990s, as local authorities have attempted to implement compaction
ideas, the limitations of a focus on the core have become apparent. The provision
of low-cost housing was conceived as a key way in which the city could be
restructured, but this aim has proved difficult to achieve. Despite commitment to
urban restructuring within the National Urban Development Strategy

Fig. 2. Durban spatial plan
identifying areas of greatest
need.
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(Department of Housing, 1997), national housing subsidies based on a capital grant
to low-income households are insufficient to cover either the costs of higher
density development or higher land costs in well-located areas. Only 50% of the
subsidy may be used for land and infrastructure costs, and a minimum of a 30m2

unit must be built. Under these conditions, Durban’s Metropolitan Housing
Services Unit (1999) estimates that only 5% of housing subsidies are likely to be
used for medium-density infill on well-located land.

These limitations do not imply an abandonment of compaction strategies
around the core, but they do imply a weakening emphasis on this element, and a
greater acceptance of working with the existing spatial structure of the city. These
shifting emphases are reflected in the development of the Spatial Development
Plan since 1997.

Durban’s Spatial Development Plan
The 1996 elections offered the first opportunity to give political legitimacy to
concepts of spatial restructuring. A Spatial Framework Steering Committee (SFSC),
representing councillors and officials from the newly created metropolitan council
and six local councils, together with representatives from the provincial government
and business, was asked to develop a Spatial Development Framework (SDF),2 and
to facilitate its co-ordinated implementation.

The 1997 SDF report argued that compaction should play a prominent role in
restructuring the city. It aimed to achieve a sustainable, equitable and efficient
city through a focus on:
 
• nodes and corridors to integrate the city and build on its economic strengths

(Fig. 2);
• public transport improvements;
• upgrading and improving the quality of life in the townships and informal

settlements;
• densification and infill around nodes, corridors and the core city; and
• the establishment of an open space system.
 
At the same time, it gave attention to improving management systems, meeting
basic needs, and transforming approaches to development within communities.

Local plans provided a means of testing the spatial policy, and translating it
into tangible actions. They filled out, added to, and altered the framework, in
order to provide a basis for strategies and projects through which the framework
would be implemented. The development of local plans shifted the Spatial
Framework and highlighted concerns that compaction and integration are
contrary to market forces. Plans were developed that embodied the use of nodes
and corridors, and densification around them, but which also accepted existing
and newly emerging spatial segregation by class.

Although local government is more consolidated than before,3 remaining
fragmentation and a limited revenue base in some of the outer areas has
encouraged competitive bidding for projects between areas, and has given greater
power to local politics and private developers than might otherwise be the case.
Many proposed private developments have been accepted and incorporated into
the plans, resulting in some forms of corridor and nodal developments that work
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with current market trends towards decentralised, car oriented, high-income office,
commercial and residential enclaves, distant from low-income areas. The Spatial
Framework Committee has little real power to challenge these trends, as
metropolitan government (the equivalent to local government) has no overriding
land-use controls.

A broadly based metropolitan Spatial Development Plan (SDP) has been
produced through a synthesis of the local plans, and interaction with the key
metropolitan sectoral departments of economic development, housing,
environment and transport. In addition to spatial restructuring, the spatial plan is
beginning to play a key role in promoting integrated and co-ordinated
development, maximising the impact of public spending, and providing a
framework for identifying the role and actions of local government in directing
the shape of the city. The resulting SDP (SDFSC, 1999) comprises three
interrelated objectives and strategies, within which ideas of compaction and
spatial restructuring are still to be found:
 
• building and protecting vibrant economic areas that lay the foundation for

economic growth;
• creating and maintaining viable built environments that support the social

and economic needs of the population; and
• sustaining natural environments and resources that provide the basis for both

economic prosperity and social well-being.
 
The SDP is conceived as a flexible framework for managing development,
incorporating dynamic concepts of urban form, and framing the actions of a
multiplicity of diverse actors. Implementation efforts currently focus on linking key
sectoral departments of the Metropolitan Council, and on reform of the landuse
management system. Involvement with sectoral departments focused on the
development of sectoral strategies linked to the plan will raise contradictions and
indicate the limits and possibilities of compaction strategies. The Metropolitan
Housing Unit, for instance, is committed to concepts of compaction, but also has a
policy of upgrading all informal settlements, some 45% of which fall outside existing
nodes and corridors. It nevertheless argues for a shift away from a local demand-based
project funding system (which has reinforced the poor location of many housing
projects) towards spatial planning. All greenfield projects (which are expected to
comprise some 44% of low-cost housing projects over the next 20 years) are to be
focused on the SDP’s accessibility footprint—1km on either side of nodes and
corridors. About 40% of vacant land within the accessibility footprint will be
required for housing (Metro Housing Service Unit, 1999). The suitability of such
land remains to be established. Inevitably it will compete with other demands for
land, and it requires investigation of ways of financing higher land costs.

The transport sector is also key to the realisation of the strategy. There is
considerable commitment at national level to creating economically viable
public transport through the development of corridors and nodes which contain
substantial employment in or near to current dormitory areas, enabling
commuting into and out of these areas. It is argued that tendencies towards
decentralisation should be focused on corridors and nodes (Department of
Transport, 1999). The feasibility of establishing public transport in this way in
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Durban is only beginning to be tested, but early results suggest that there are very
few routes that can reach the thresholds that make public transport viable.

The reform of the current land-use management system is also critical if
compaction ideals are to be realised. Current systems are founded on Garden City
concepts, and are based on keeping densities low and preventing mixed use,
particularly within suburban areas. Work is currently underway to set in place a
new system of land-use management that is more consistent with the aims of the
SDP, and with the aims of compaction. Considerable emphasis is placed on the
need to encourage densification in both the SDP and the Housing Framework—
particularly in view of the fact that densities in central areas have been dropping
due to declining household size and suburbanisation (Metro Housing Service
Unit, 1999). Although it is recognised that densification in these areas is likely to
offer little to low-income households, it is argued that these strategies are
necessary for overall densification of the city. Densities directly in nodes and
corridors are targeted at 30–70 dwelling units per hectare, while some 20–30
dwelling units per hectare are to be encouraged within the accessibility footprint,
and within a range of a 30 minute taxi ride from the CBD (SDFSC, 1998). Current
suburban densities are around 10 dwelling units per hectare.

The real prospects for the SDP will be demonstrated over time, as the plan is
modified in the light of the imperatives of metropolitan sectoral departments and
local dynamics, and as it is tested against market forces. Some comments can
nevertheless be made on the prospects for the plan.

Forces and prospects

Housing, densification and integration
A level of integration and densification of the urban core is continuing to occur
spontaneously through the private housing market, and through informal
settlement. And despite the limitations noted above, Durban has gone further than
most South African cities in developing centrally located housing projects.

Beyond the core, Durban’s spatial structure offers greater potential for
concentrating low-cost housing development close to nodes and corridors than is
the case in many other South African cities, although prospects vary across the
city. The Pinetown South area (Fig. 2), within a 10km range of the Pinetown
commercial and industrial node, has been a major focus for housing development
due to a history of organisation focusing on housing in the area, and a highly
proactive local authority. There are considerable prospects in areas which were
previously group area buffer zones and other areas within the ‘middle ring’ around
the city, in range of the main corridors and routes—although even these
developments tend to be contested by adjacent communities. Many of the better
located areas within the old townships, which are close to main routes, are already
densely settled, offering limited opportunities for further development. Local
politics, land markets, and the power of major landholders in the North have
influenced the Spatial Framework for the North Local Council. This both limits
the extent of low-cost housing in the area, and orients it to the commercial/
industrial outer corridor, running through the old Indian towns of Tongaat (Fig. 1)
and Verulam, while an inner corridor focuses on office and shopping malls for
high-income users. Although current moves to establish a ‘Unicity’,
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amalgamating the six local authorities, could limit these tendencies, powerful local
interests are likely to remain.

While the tendency to locate low-cost housing projects on or beyond the edge
of the city is likely to be curtailed, it could prove difficult to ensure that projects
are specifically related to corridors and nodes, and a much looser relationship may
have to be accepted. Current migration dynamics may however promote sprawl,
and exacerbate core-periphery divides. Cross et al. (1996) argue that unserviced
peripheral informal settlements within tribal authorities, outside the current
boundaries of the Durban Metropolitan Area, have been a target for migration in
recent years since they enable households to survive through complex urban-rural
linkages and marginal local employment.

The prospects for densification of the order anticipated are also open to debate.
At present the main form of densification in low-income housing is provision of
small sites, which are largely resented and resisted. Although the built density of
black townships is not particularly high, population densities are high, but this
has not resulted in the benefits of urban amenity. There is thus little to associate
higher density with improvements in people’s quality of life, at least outside core
areas. Topographical and geological conditions are also likely to limit the density
levels that can be achieved (as in Cato Manor), where expected densities are being
revised downwards from about 40 to about 35 dwelling units per hectare (CMDA,
1997). Furthermore, as noted previously, the subsidy policy does not support
higher density multi-unit housing.

A limited form of densification is occurring through the private housing
market, facilitated by the growing popularity of gated housing complexes in the
face of rising levels of crime. Housing complexes of this sort are also more
accessible to those who are at the lower end of the private housing market.
Although these developments are generally at a higher density level than
detached housing, densities are usually much lower than the SDP’s targets.
Developments even at the lower end of the market are oriented to the motor car
(although accessible locations are prized by developers), contributing less in
terms of sustainability than might be expected. Thus even where developments
are consistent with the spatial framework, they do not necessarily support a shift to
public transport. Further, the physical form of these developments—separated,
inwardly oriented, with large parking areas—do little to contribute to urbanist or
sustainability ideals.

Apart from a few high-income complexes in central areas, developments of this
sort occur mainly on available vacant or underused land, largely outside the
central city. Land costs in central areas are too high, and there is pressure to
convert downgraded housing to higher yielding office uses. While some higher
density housing complexes are consistent with the spatial framework, and are
resulting in a level of racial and class integration, in other cases, they constitute a
form of sprawl, serving to densify the edges of the city, and placing pressure on the
existing highway system (Todes, forthcoming). The betterlocated and more
integrated projects are more difficult to achieve.

A general revision of the land-use management system might help to facilitate
these developments, and could also engender a process of densification through
subdivision, development of second dwelling units, and infilling on existing
suburban lots. However, it is not clear how much demand there is for these forms of
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densification given a stagnant economy, a static middle-income housing market,
and low population growth amongst the middle classes.

Corridors and nodes
The spontaneous deracialisation of the CBD, although relatively free of racial
conflict, has raised questions about the future economic direction of the city
centre. The growth of illegal street trading, and increased crime and violence
associated with street gangs, has contributed to the flight of white shoppers,
accelerating the movement of many commercial and service activities to new
suburban malls. By 1998, there were eighteen centres of over 10,000m2 outside
the CBD (JHI Property Services, 1998). Several corporate head and regional
offices have recently decentralised to new office parks to the north and west of the
city, marking a shift beyond the previous pattern of decentralisation focused on
small offices in neighbourhoods close to the CBD. The proportion of high-quality
(A and B grade) space in the CBD dropped from 85% to 76% between 1990 and
1998 (SAPOA, 1990, 1998), while vacancy rates have increased from 2% to 11%.

The decentralisation of shopping and offices is not necessarily inconsistent
with the spatial framework, and many of the main decentralised locations are
contained within the framework of corridors and nodes. Nevertheless, the
movement of shops and offices has largely been towards previously white, and
more recently, previously Indian, areas, and is avoiding township and informal
areas. Decentralisation is linked, inter alia, to growing reliance on the motor car,
to a well-developed highway system, and to perceptions of ‘crime and grime’ in
the CBD. Nodes are developed as secure, car-oriented enclaves, sealed off from the
world of urban poverty. Furthermore, the physical form of these developments is
far from urbanist ideals.

For the most part, private sector economic initiatives are avoiding township
and informal areas. Incomes and thresholds are seen as too low to support the
development of shopping centres, while high levels of crime and violence
undermine all forms of formal development there, even those which would
potentially draw on local labour markets. In this context, the major
spatialstructural inequalities of the apartheid city are likely to remain, and
reliance on commuting will continue, perhaps reduced by declining levels of
formal employment, leaving the unemployed isolated on the periphery. It seems
unlikely that the transport planners’ hope that many people will commute to
employment within townships will be realised. In the face of these difficulties,
planners are focusing on large nodes on the edge of townships, in part building on
market trends towards the location of large wholesalers to service small township
shopping areas providing for convenience needs (Watkinson, 1998). Beyond
these developments, however, there is still resistance to location close to
townships, and anticipated developments have not yet materialised.

Corridors and nodes are nevertheless useful in providing focal points for
informal and formal economic activities, which were in part undermined by poor
spatial organisation of townships in the past (Harrison et al., 1997). Current
planning to give effect to these concepts focuses on the development of nodes,
which concentrate public investment (such as police stations, clinics, libraries) at
interceptory locations, in order to provide thresholds for other economic
activities. Some successes are being achieved, but there are immediate constraints
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to development. Land close to main routes or existing centres is in short supply,
since much open land has been informally settled. In some areas, land ownership
questions are difficult to untangle. Furthermore, Durban City Council is still
dealing with the history of chaotic administration and dysfunctional servicing
inherited from the past (Moonsammy, 1998).

Social, political and environmental issues
A broader set of forces may also reshape the prospects for compaction. The
process of change is a slow one, and old policies and institutional
arrangements still have to be transformed to meet new challenges. Planning is
also occurring in a context of massive social problems such as rising
unemployment (estimated at 30%), violence, crime, and AIDS, all of which
threaten to dwarf concerns about spatial restructuring. The proposed
incorporation of informal settlements on tribal land into the city may also shift
the focus back towards basic services (such as water and sanitation). However,
where these needs are being addressed in townships and informal settlements,
it has led to a demand for higher order community facilities, such as recreation
and libraries (Urban Strategy Department, 1999).

The impact of the AIDS crisis on spatial form has still to be confronted.
Many of the visions of urban restructuring, including extensive corridors and
nodes through currently undeveloped land on the North, were originally based
on far higher population projections than now seem realistic. Housing demand
projections are based on assumptions of 2.25% pa growth rates over 20 years,
while AIDS experts are suggesting figures closer to 0.5% over the same period
nationally. As a major city, Durban might expect higher growth rates, but levels
of in-migration have been low in recent years as the economy has stagnated.
AIDS is likely to slow household formation, and could limit the extent to
which housing is used to restructure the city, and reduce opportunities for
compaction.

Physical constraints (rivers, steep topography, geology, etc.) influence the
shape of development and in the DMA impose major financial constraints on
restructuring efforts. Furthermore, while the SDP has embraced concerns about
sustainability, and incorporates initiatives such as Local Agenda 21, the
Metropolitan Open Space System and environmental policy, in practice there is
competition between land for ecological purposes and land for housing.

There are also tensions between social integration and fragmentation, which
affect spatial visions. Violence and crime undermine attempts at integration, even
within communities. But other forms of integration are occurring. The new
democracy has had a tremendous impact upon social processes and institutions.
Durban is now a more vibrant and cosmopolitan city than it has ever been, and
attempts at integrated social relations manifest themselves in the creative arts
such as dance, drama, music, in sport, and in the material artifacts of culture such
as craft, cuisine and fashion. There is a gradual acceptance of the reality of
integration by higher income groups, and there are some interesting joint
initiatives between adjacent high and low-income communities, for example to
fight common problems of crime and violence.

Finally, there is a tension between the orientation towards equity and
democracy contained in the emphasis on quality of life, lifeline tariffs, capacity
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building, and community participation, and Durban’s attempt to position itself in
the context of global competitiveness. This tension manifests itself in terms of
debates over expenditure, and over attitudes towards integration, and the extent
to which the market continues to structure the spatial form of the city.

Conclusion
The idea of compaction has been useful at a macro-level in framing a spatial
strategy for Durban and in raising debates over the distribution of costs and
benefits of government interventions spatially across the city. While there has
been an acceptance of the concept, and of linked spatial policies,4 there are
still significant disjunctures between policy and implementation. Localised
decisions are still taken on grounds that are contrary to the idea of compaction,
as are some key national policies, such as housing subsidies. Moreover, local
authorities do not have the leeway to engender compaction by reshaping
financial instruments in creative ways. Market forces, land markets,
‘nimbyism’5 and lifestyle preferences seem to contradict an integrative and
urbanist version of compaction.

The SDP embodies some of the contradictions involved in compaction, and
presents a version of a restructured city that, while more spatially coherent, and
physically compact, is nevertheless unable to depart entirely from older space-
class-race divides, or from newly emerging divisions. Hence, while lateral
spread is being curbed by both spontaneous informal settlement and new
projects in the middle ring of settlements around the city, and while significant
progress has been made in transforming everyday conditions in townships and
informal settlement through improvement of services, infrastructure and
facilities, the aims of racial and social integration remain more difficult to
achieve.

As the spatial framework has evolved, it has moved beyond earlier narrow
conceptions of compaction. The form of spatial planning that is emerging is less
idealistic in its aims, and works with existing trends and forces. There is a greater
focus on more disaggregated concepts of accessibility, and on a wider range of
policy instruments, such as the role of improved transport, social service
provision and capacity building in altering conditions in townships and informal
areas. The emphasis on environmental sustainability and quality of life has shifted
the focus to practical physical interventions that can be negotiated and
implemented with communities. There is a recognition of the need to explore
more participative and qualitative approaches to deal with the causes of spatial
dysfunction.

It is still early days for the policy. The SDP is beginning to serve as a basis for
integration across sectors, as departments start to recognise its value. The advent
of a single local government is likely to improve the potential for restructuring,
and will help to generate the necessary long-term commitment. Policy
adjustments, particularly in relation to land-use management, are yet to occur.
Something of a mind-shift is required to move beyond old rules, regulations, and
approaches. Although there are limits to what can be achieved, the value of the
SDP lies in the long-term vision that it represents, its role as an integrating
mechanism, and its importance in keeping core-periphery imbalances on the
agenda.
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Notes
1. Some 60% of Durban’s population are black, 12% are white, and 28% are coloured or

Indian.
2. All documents pertaining to the Spatial Framework and Plan are available on the website,

www.durban.gov.za/urbanstrategy/index.html
3. Over 40 local authorities existed prior to the 1996 reorganisation of local government.
4. Such as the Waste Water Plans, and the Durban Metropolitan Open Space System.
5. NIMBY is the acronym for ‘Not In My Back Yard’.
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High-Rise and High-Density
Compact Urban Form:
The Development of Hong Kong

Introduction
Technological development in the twentieth century gave the freedom to create
different urban forms and structures. The debate over the concentration or
dispersal of urban development has had a long history, and has intensified over
the past two decades since the widespread acceptance of the ideas of sustainable
development. Urban planners and policy makers increasingly believe that there is
a link between the prospects for sustainability and urban form. A powerful
argument in favour of urban concentration was made by the Commission of
European Communities (CEC, 1990), whose vision for sustainable urban forms is
centred on the notion of the compact city. The rationale for the compact city lies
in the assumption that high densities can reduce travel demands and energy
consumption and pollution and provide more environmental and quality of life
benefits (Breheny, 1992; Morrison, 1998).

Although the actual benefits of compact urban form are far from certain, a number
of European countries accepted the idea of the compact city as a policy direction
in the 1990s (Morrison, 1998). Compared to these latest moves to develop more
compact urban forms in Europe, the policy change in urban development from
dispersal to compaction in Hong Kong began much earlier, about 40 years ago. This
was at a time when western planners, social scientists, architects were stressing the
ill effects of high-rise and high-density development such as crime, vandalism, social
dysfunction and high vacancy rates. The demolition of St Louis’s Pruitt-Igoe
housing project and the tragic deterioration of high-rise housing in Chicago, Boston
and elsewhere become a symbol of the failure of the high-rise and high-density
approach (Fuerst and Petty, 1991). Fear of the ill effects of high densities has also
influenced past planning policy in Hong Kong. However, the combination of rapid
population growth and limited land resources made dispersed development
unsustainable in Hong Kong. As a response, Hong Kong switched to a high-rise and
high-density development approach. Now Hong Kong has the highest urban density
in the world. It is a good example of the compact city model. This chapter illustrates
the forces that caused Hong Kong to adopt the compact city development model
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and how policies are emerging in favour of high-rise and high-density urban
development. It also looks at the advantages and disadvantages of urban compaction
in the Hong Kong context.

Forces shaping Hong Kong’s urban structure
The forces that shape urban forms are complex (Newman, 1992). This analysis
considers two factors to be the dominant forces that have shaped Hong Kong’s
urban form—the rapid growth of urban population and the scarcity of land
resources. Policies for urban compaction have been in response to these forces.

Rapid growth of urban population
Since the end of World War II, Hong Kong has experienced a rapid rate of urban
population growth caused both by a high rate of natural increase and large-scale
immigration. The population was 600,000 in 1945 and increased by 50% to
900,000 in 1946 alone. In 1947, it reached 1.4 million and had risen to more than
2.5 million by 1957, and to 6.2 million by 1996. The end of World War II in 1945
did not bring peace to China.

The civil war caused a massive wave of immigration from China to Hong Kong.
The annual number of immigrants was 486,000 in 1946, 371,000 in 1947,
166,000 in 1948 and 252,000 in 1949. This heavy flow of immigrants had pushed
the total population to 2 million in 1949 (Table 1).

The population growth in the decade from 1951 to 1961 continued to be very
rapid. This decade saw a 57.5% increase in Hong Kong’s population with a net
increase of 1,160,000 people. The annual growth rate was 4.7% (ESCAP, 1974).
Although population growth has slowed down since 1961, its average annual
growth rate remains at 2%. Between 1961 and 1999, the population increase was
3,845,152, which pushed the total population to 6,974,800 in 1999 (HKCSD,
1996; 2000). After the smooth transfer of sovereignty to China in 1997, and the
Special Administrative Region government’s successful handling of the impact of
Asian Financial Crisis in 1998, Hong Kong continues to enjoy its prosperity,
attracting early emigrants back to Hong Kong from foreign countries. In 1999,
the Hong Kong High Court’s interpretation of the right of abode for the

Table 1. Population growth
in Hong Kong 1945–57.
Source: Mok (1959)
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mainland-born children of Hong Kong citizens means that an estimated 1.7 million
mainland Chinese will qualify for the right of abode in Hong Kong. This may cause
another large influx of immigrants from mainland China.

The scarcity of land
The explosive population growth and the scarcity of land in Hong Kong provide
a clear illustration of a resource mismatch. Hong Kong is not only small in size,
but also physically constrained for human settlement. In 1958, the built area was
57km2 accounting for 5% of a total land area of 979km2. However, around 80% of
the undeveloped land area was hilly, with slopes mostly ranging from 30 to 45
degrees (Gregory, 1964). Undeveloped flat low land was often swampy, with its
coastline dissected by indentations and islands. These areas were not directly
suitable for development (Wong, 1975). There is an extreme scarcity of land for
urban growth (Table 2).

Policies in favour of urban compaction

Planning policy: from dispersal to compaction
Massive immigration, rapid population growth, and lack of land, have been
overwhelming constraints on Hong Kong’s choice of urban development
strategies. Its planning policy has been a combination of reality and idealism. In
1947 when the Plan for Hong Kong was being prepared by the newly established
Town Planning Office (Abercrombie, 1948; Bristow, 1984), the population was
1.4 million, and the constraints on population growth and land scarcity were not
so evident. The 1947 Plan advocated avoidance of New York’s high-density
approach, and recommended a dispersed urban development strategy, an
approach that continued to be adopted in the Outline Plan of the mid-1960s
(Bristow, 1984). The Outline Plan estimated that existing urban areas could

Table 2. Land-use types and
distribution in Hong Kong in
1958.
Source: Gregory, (1964)
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accommodate a population of up to 3.7 million, and that the additional population
should be accommodated in proposed new towns in the New Territories (Chau,
1983). The dispersed urban development strategy led to a fast expansion of urban
built-up areas. During the period from 1963 to 1973, the proportion of urban built-up
areas doubled from 5.6% to 11.5% of the total land area (Table 3).

The feared ill effects of high-density development and the hilly topography
forced urban development onto reclaimed land and limited rural land. By the
1970s, the limitation of the dispersal policies became increasingly obvious, and it
was clear that satellite towns did not work in Hong Kong’s limited physical area
(Prescott, 1971).

Mountains separated the satellite towns from the metropolitan centre. Because
of insufficient employment opportunities in the new towns, they mainly remained
dormitory areas and it was hard to achieve any real degree of self-sufficiency.
 

The new towns so far created, at Kwun Tong and Tsuen Wan, were virtual
extensions of the enlarged urban area of Kowloon and New Kowloon. The
balance of employment in Kwun Tong and Tusen Wan leaned heavily towards
industrial with little or no complementary white-collar sector. The non-
existence of local government emphasised the lack of any binding community
forces. A large percentage of the population sought employment outside the
new towns. (Prescott, 1971, p.13)

 
The rapid encroachment of urban development on limited rural land, and the lack
of infrastructure and a viable local economy in the new towns, forced planners to
rethink the dispersed urban development strategy. The recognition of the realities
and constraints made a high-rise and high-density approach essential, and led to
the transformation of Hong Kong’s urban strategy from one of dispersal to one of
compaction.

Land-use policy
In Hong Kong, all land is owned by the government, which has total control
over land supply and land use. The government disposes of land for private
residential, commercial and industrial uses by competitive auction or tender,
and for public uses through free allocation (Lai, 1993). The sale of land has
ensured that scarce land attains its highest value and thus is used as intensively
as possible. Most of the land in the metropolitan area is disposed of in this way.
The purpose of tendering is when ‘the government wishes to examine in
advance detailed proposals for the development of a particular lot with an
unusual user restriction, to ensure that the best form of development is
obtained and that the development meets all the government requirements’
(Wu, 1984, p.4). Although the government does not admit to pursuing a high
land-price policy, the method of disposal has contributed to high land prices,

Table 3. Urban expansion
under the dispersed urban
strategy in Hong Kong 1963–
1973.
Source: Wong (1975)
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which further heats up the whole property market and makes Hong Kong’s
property amongst the most expensive in the world. For example, the average
office rent in Hong Kong was US$138.18 per square foot in 1995 (Asian
Business Review, 1995). High land prices virtually dictate high-rise and high-
density compact development in the urban area.

A land-scarce economic policy
Due to the scarcity of land and its hilly topography, Hong Kong cannot adopt a
land-rich economic policy based on industry and agriculture. Rather, the
economy is based on the accumulation of capital through service sectors such
as trade, finance and tourism. The notion that Hong Kong is ruled by banks
points to the popular recognition of the banking sector in the local economy
(Cartier, 1997). Hong Kong is now the world’s third largest financial centre.
Unlike traditional industrial cities, Hong Kong directs little of its capital
inwards for industrial plant, but instead transfers most of its industrial activities
into the neighbouring Chinese provinces. This enables Hong Kong to direct a
higher proportion of its wealth into urban infrastructure and to facilitate the
provision of quality services and management. The service-orientated
economy makes compaction more feasible than in industrial cities,
encouraging urban patterns with workplaces and homes in close proximity,
shortening travelling time and distances. The high value of property and the
development of high-rise office and residential towers in Hong Kong’s
metropolitan area have made land and property development there one of the
world’s most profitable businesses (Cartier, 1999). The metropolitan centre has
always been the most attractive to new investment, and the property
developers’ desire for more profits from their limited land lots has raised
densities and pushed up the skyline of the urban centre.

Housing policy
Hong Kong did not have a coherent housing policy before the 1950s. Its free
market economy meant that house prices tended to be determined by location,
quality and demand. The closer the housing units to the central business district,
the higher their prices. Demand has increased population densities in the urban
areas, further raising housing and land prices. The high prices in the metropolitan
areas have displaced low-income and lower middle-income households from the
urban area to the urban fringe or to rural areas (Tse, 1995). The massive wave of
immigrants from mainland China after World War II had to seek shelter in
suburban areas in order to reduce their living costs, and this generated a large
number of squatters. In 1953, the government estimated that there were about
300,000 squatters. The number of squatters increased to 500,000 in 1959 and to
550,000 by 1964 (Choi and Chan, 1978).

In order to control the spread of squatters, unhealthy conditions and
unplanned encroachment on scarce land, the government, at the beginning of
the 1950s, intervened by providing affordable housing to low-income and
lower middle-income households. The public housing sector expanded very
rapidly, and Hong Kong now has the world’s second highest proportion of
public housing in the market economies. In 1999, the government had a total
public housing stock of 985,294 units which included 670,000 public rental
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housing units and a further 312,294 owner-occupied housing units.2 51.7% of
the population lived in public housing in 1999 (Hong Kong Housing
Authority, 2000). Public sector housing provision is continuing to grow. In
1998, the government’s annual housing production of 56,000 flats was more
than two and a half times that of the private sector (Hong Kong Government,
1998). It indicates the growing influence of public housing policy on the
urban development pattern.

Public housing takes the form of high-rise and high-density development, and
it is a form that is acceptable to residents, particularly to those people who are still
housed in unhealthy and over-crowded squatter shelters. Furthermore, the rents
for public housing are about 20% to 47% of the market value. The growing
waiting list for public housing shows the popularity of public housing among
low-income households. High-density development has not been accompanied
by the problems of social dysfunction and physical deterioration associated with
high-rise estates in western countries. This has encouraged policy-makers to
continue to produce high-rise and high-density developments.

High-rise and high-density public housing development is also demanded
from a financial perspective. The government needs to increase the density and to
incorporate commercial facilities in residential blocks to compensate for the
financial loss due to the low rent policy of public housing. The pressure for high-
density development also intensified with the higher rate of population growth in
the 1990s. Furthermore, with family size getting smaller, the number of
households is growing at a faster rate than that of the population (Table 4).
Residents have also demanded more spacious housing units. Table 5 indicates the
increasing trend for additional floor space per unit in the private sector. Public
housing faces similar pressures to provide more spacious housing units as
household income grows. These pressures combine to strengthen the
government’s housing policy in favour of high-rise and high-density
development, as in the private housing sector. Indeed, housing projects
developed by the private sector normally have higher buildings and greater
densities than public housing (Lai, 1993). Commercial buildings are even higher
still and their density is much greater than that of housing projects. For example,
the Bank of China has 72 storeys and the Central Plaza rises 78 storeys and is 374
metres high (Cartier, 1999).

Table 4. The growth of
population and households in
Hong Kong in 1990s.
Source: Leung, (1999)
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The advantages and disadvantages of high-rise and high-density
development
Contrary to conventional Western wisdom and perceptions, high-rise and
highdensity development is very successful in Hong Kong. It helps meet the
urgent housing needs of the fast-growing population. Public housing now
accommodates about half of the total population in Hong Kong and there is still a
long waiting list for the allocation of public housing. This shows a high degree of
satisfaction with high-rise and high-density living. There is a very low turnover.
Urban compaction enables residential buildings to be located within, or close to,
the central areas and allows residents easy access to the various urban facilities
and amenities. The government provides community facilities and commercial
centres within the housing estates, making high-rise and high-density public
housing very attractive to citizens. Because of the degree of compaction of the
city, open space and country are within walking distance on Hong Kong island. A
rich array of urban amenities, recreational and natural environments are within
easy reach, and contribute greatly to the quality of life.

The positive response to high-rise and high-density living in Hong Kong is not
unique. Fuerst and Petty (1991) have observed that people’s satisfaction with
housing has little connection with height and density—‘It is other features of the
housing environment, rather than height, that result in different degrees of
satisfaction’ (ibid., p.119).

High-rise and high-density developments provide the population thresholds
to viably group economic activities together and to provide specialised services,
facilities, amenities, recreational and cultural opportunities. The concentration of
urban areas brings about the concentration of business, workplace and residence.
Excessive daily movement of individuals and goods is reduced to a minimum
(Prescott, 1971). For example, 64.5% of the total journeys in Hong Kong are
within the urban centre and another 20.8% are between Kowloon and its adjacent
areas. Journeys generated from suburban new towns account for only 14.7% of the
total daily journeys (Table 6).

However, these high densities are also believed to produce some problems, such as
the breakdown of identity, tensions, lack of privacy, lack of communication, and
isolation. These problems do not appear to have had much impact on the

Table 5. Floor space of newly
built housing units in the
private sector.
Source: Leung, (1999)

Table 6. Patterns of journeys in
Hong Kong in 1992.
Source: Hong Kong Transport Department
(1993)
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perception of the quality of life in Hong Kong, nor perhaps by Chinese people in
general. Kate Dunham’s 3 research on American Chinatowns indicates that the
Chinese can adapt extremely well to high-density and crowded living
environments. Her view is echoed by many other Western scholars such as Hall
and Sommer who argue that ‘reaction to spatial invasions might be culturally
determined’ (cited in Lai, 1993, p.69).

The scarcity of land, high densities and high property values make Hong
Kong the world’s most expensive city for business in term of office rents. This
may deter international business and have a negative effect on the economy.
Another major problem, and possible deterrent, is the increasing deterioration
of the urban environment. Hong Kong’s first large-scale sustainability research
initiative (Barron and Steinbrecher, 1999) has revealed the astonishing
deterioration of the environment. The main environmental problems are
associated with over-concentration due to high-rise and high-density
development, and include poor air quality, water depletion, noise, and
excessive waste production. The environmental problems are serious enough
for the government to put the improvement of the environment at the top of its
agenda (Tung, 1999).

Conclusion
Hong Kong’s urban form has mainly been driven by the explosive population
growth and land scarcity, and the strategy for urban compaction is the response to
the physical constraints on its urban growth. As a result, Hong Kong is the most
compact city and the highest density city in the world. People are well adapted to
high-rise and high-density living and the approach seems very successful. This
experience can be used to argue that urban compaction is an acceptable way of
development and living.

However, generalisations from the Hong Kong experience may be
problematic. Western cities are unlikely to be, nor do they wish to be, as
compact and dense as Hong Kong. For example, many large Western cities
have experienced population decline in their urban areas during the past few
decades, but Hong Kong has always had to face the pressure of population
growth. Its people’s satisfaction with high-rise and high-density living is also
largely culturally determined.

The environmental benefits assumed by Western compact city development
models are not upheld in the case of Hong Kong. Its urban environmental
deterioration has reached an alarming level. This seems to be caused by the
excessive compaction of urban development and leads to a question about the
widely accepted assumption of associating urban compaction with environmental
benefits. While environmental benefits may be achieved through a reasonable
degree of urban compaction, when it goes beyond a certain level, it may be
difficult to achieve the claimed benefits, and instead may result in environmental
problems. The key lesson to be learnt here is less whether the compact city can
achieve its claimed benefits or not, but rather the degree, or extent, of
sustainability urban compaction can achieve to maximise the advantages and
minimise the disadvantages.
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Notes
1. Areas were in square miles in the original data (Gregory, 1964), but these have been

converted into square km to enable comparisons to be made with data in other chapters in
the book.

2. The figures for total public housing units, and owner-occupied public housing units,
have been calculated according to the data provided by the Hong Kong Housing
Authority. These indicated that the public rental housing stock was 670,000 units,
accounting for 68% of the total public housing stock (i.e. 32% of the total public housing
stock are owner-occupied units). See http://www.info.gov.hk/hd/eng/hd/public/
index.htm & http:/ /www.info.gov.hk/hd/eng/hd/stat_99/home_f.htm

3. Personal contact.
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The Compact City of Hong
Kong:
A Sustainable Model for Asia?

Introduction
Traditionally, European cities that are dense and fine-grained have been considered
efficient (Montgomery, 1998). By contrast, dispersed cities suffer from inefficient
transport management and long commuting trips, which leads to a high dependency
on automobiles (Wegener, 1995; Newman, 1992; Newman and Kenworthy, 1989).
Many Asian cities have developed with little initial infrastructure investment, so
they have evolved a ‘compact’ urban form in which to manage urban activities, and
one that seems to enhance the sustainability of the city. However, although urban
compaction has become a policy direction in a number of European countries in
the 1990s, it is arguable whether ‘compact’ is a sustainable pattern for a city (Burton
et al., 1996; Breheny, 1996 and 1992; Robertson, 1990).

A context of laissez-faire policies has determined Hong Kong’s past and
present economic development, and is shaping its future. Hong Kong has acted as
a fulcrum for China’s prosperity and as a link to the rest of the world. It has played
the role of entrepreneur through successive changes from a primary to a secondary
and then a tertiary service provider, both regionally and internationally. Hong
Kong’s urban form has reflected these successive changes in urban functions. Its
urban form has also developed within the constraints of its topography and the
shortage of land for development, and has been affected by the high economic and
real-estate gains through limited land availability. Today, Hong Kong is a
crystallisation of high-density urban forms and developments that are pragmatic
and profitable for its economy, reflecting its importance as a world city. The
resulting compact form is advantageous for the environment, as almost 70% of
Hong Kong’s territories have been left green. Hong Kong can be seen as the
product of accidental circumstances as well as intentional interventions that have
combined to produce an economically and environmentally viable urban model.

This chapter reviews the underlying factors and policies that have influenced the
compact city pattern of Hong Kong. The arguments for and against this compactness
in Hong Kong are discussed, followed by a discussion about its environmental
sustainability. Finally, future sustainable urban development strategies are reviewed.
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Hong Kong’s urban morphology
The shortage of flat land and the high rate of immigration from Mainland China
during the early 1980s have led to the remarkably high densities of both buildings
and population in Hong Kong. It is one the most densely populated areas in the
world, with an overall population density of 6,160 persons/km2. Within this figure
there are many even more densely populated districts, for example Kwun Tong
with 54,030 persons/km2 (Hong Kong SAR Government, 1998), but the highest
density is in the Mong Kok District, with a population density of 116,000
residents/km2 (Gilchriest, 1994).

Hong Kong’s urban developments are constrained along the two sides of
Victoria Harbour—Kowloon and Hong Kong Island (Fig. 1). Due to the angular
coastline, the developments are highly concentrated at the tip of the Kowloon
Peninsula, especially those for commercial use. Another strip of dense
development is located along the northern shore of Hong Kong Island, with an
area of 22.5km2 in an area which is 17km long and on average 1.3km wide. This
small area, however, houses approximately 1 million people and provides
700,000 jobs (Tong and Wong, 1997). It includes the central business district,
shopping complexes, residential buildings, and governmental, institutional and
community facilities.

Compact urban form in Hong Kong

Topographic constraints to urban development
The compact urban form of Hong Kong has not emerged by design but rather by
default. It has a total land area of 1,096km2, most of which is covered with
mountainous terrain. Only 17% of the land area is intensively developed. This
topography has induced high-density high-rise design solutions for housing as well
as for other developments. To get more land for development near the existing
developed areas, large-scale reclamation is taking place: it will produce up to 32%

Fig. 1. The satellite image of
Hong Kong.
Source: Modified form WorldSat International
Inc., 1997.
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more new land by complementing the existing 1,053 hectares of reclaimed land along
the harbour. In old urban areas, large-scale old block renewal is the only option to
increase space, with low to medium-rise developments converted into high-density
high-rise developments. Reclamation and urban renewal are two of the planning
strategies the government is currently implementing in urban development.

Land sales and income revenue for the Hong Kong Government
The government performs a dual role in Hong Kong’s urban development. It is the
biggest landlord and also an administrator that determines the development
agenda in an executive-led policy in the territory. Land is leased, or otherwise
held, by the Hong Kong Special Administration Region (HKSAR).1 Historically,
Hong Kong’s urban development was regulated by the restricted release of land at
a rate of 50 hectares per year, together with the limited buildable land. The
demand for housing and urban activities has made land very expensive, and land
sales have become a major source of revenue for the government. In the early
1980s, the land-related revenue amounted to more than one-third of the
government’s total revenue. The HKSAR Government Land Fund Trust2 gathered
11.5% of the total government revenue (US$93.6 billion or HK$729.7 billion)
collected at this time (Hong Kong Government, 1996).

Since land is a scarce resource, efficient land-related development becomes a
major concern in the development agenda. The government has given priority to
‘economic space’ rather than ‘life space’ (Friedmann, 1988) and this has become
the main thrust of land-use planning in Hong Kong (Ng and Cook, 1996). One
reason why the formulation of a balanced and comprehensive development
strategy for the whole territory may have been hampered is the income raised by
land sales. There is always a debate whether the government is practising a ‘non-
intervention’ policy or a ‘high land price’ policy, since land is leased to the
highest bidder through public auction.

Reclamation-based urban development strategy
Since Hong Kong became a British colony, reclamation has been used as a
solution to accommodate urban growth. In 1885, a Land Commission was
established to find solutions for alleviating the congested living environments. It
considered land reclamation to be the principal solution. Reclamation was
designated along Victoria Harbour, as it was an important frontier to Mainland
China and an economic gateway to the outside world. By 1924, a total of 500
hectares of land had been reclaimed (Ng and Cook, 1996).

In the period from the 1950s to the 1970s, the government shifted the focus
towards urban decentralisation through the development of new towns. There was
a great demand for land and housing, resulting from the unexpected inflow of
immigrants and the ‘transfer of industrialisation’ from southern China in the
1950s. The government studied the possibilities of building new towns after a
review of land demand for industry and housing in the mid-1950s (Bristow, 1989;
Territorial Development Department, 1994). Reclamation expanded to New
Kowloon and the New Territories. The major new towns, Tsuen Wan; Tuen Mun;
Sha Tin; Tai Po; and Tseung Kwan O, are built primarily on reclaimed land. The
total reclaimed land for the various new towns now exceeds 3,000 hectares
(Territorial Development Department, 1994).
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From the 1980s onwards, reclamation has concentrated on the shores of the
harbour. China’s Open Door Policy has led to the relocation of Hong Kong’s
manufacturing factories into the Pearl River Delta Region in China, with its cheap
land and labour resources. Hong Kong has restructured into a service economy, a
process which has reinforced the concentration of jobs and office developments in
the urban areas. The government undertook a number of planning studies: the
Territorial Development Strategy (TDS), the Study on Harbour Reclamation and
Urban Growth and the Metroplan in formulating Hong Kong’s urban strategy. The
TDS considered the job-housing imbalance in new towns and proposed shifting
the strategic development from new towns back to the harbour. A further 23km2 of
new land was filled in from the harbour, as proposed by these studies. The figures
of total reclaimed land (Fig. 2) show that the government recognised the
increasing importance of reclamation as a solution for accommodating urban
growth between the 1970s and the 1990s.

There remains a question: is the main objective of harbour reclamation to encourage
economic growth rather than to improve the quality of life, since the land premium
and value of urban areas is higher than in the New Territories? The government asserts
that the harbour-based reclamation can best provide the most needed economic space
for expanding the hub functions (such as ports) of Hong Kong within Pacific Asia
and supporting Hong Kong’s status as an international city.

New town development: decentralisation
The new town idea originated in the ‘Garden City’ proposed by Ebenezer Howard
(1898), with his vision that city growth should involve the gradual transformation
of existing centrally concentrated cities into decentralised towns. In the 1960s,
the Hong Kong Government began to examine the possibilities of a long-term
new town programme to decentralise congested development and overcrowded
populations into suburban areas.

The Territorial Development Department (TDD) was set up in 1973 to implement
the New Town Programme. At that time, the main objective was to provide land for
developing public housing in the New Territories. The basic concept of new town
development was to create balanced and self-contained communities through the
provision of infrastructure, community facilities and basic needs. The first generation
new towns were targeted at housing 1.8 million people. To date, about 3 million,
more than 40% of the total population of Hong Kong, live in the nine new towns
(Fig. 1), with a target of accommodating 4 million people.

Fig. 2. Total and projected
land reclamation in Hong
Kong.
Source: Lands Department, Hong
Kong.
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The new towns were intended to provide more land at reasonable costs to
manufacturing industries, but due to the China’s Open Door Policy, they were
restructured towards the service economy. Employment in the service sectors3

increased from 47% (1.26 million) in 1987 to 65.5% (2.1 million) in 1998 (Census
and Statistics Department, 1999 and 1991), strengthening the concentration of
jobs in the urban core.

Residential density planning policy
Before the Second World War, Hong Kong’s buildings were governed by the
Building Ordinance Regulations that limited building height to five storeys.
Together with site coverage clauses, this resulted in a plot ratio of about 3
(Gilchriest, 1994).4 In 1963, the concept of density zoning was introduced in
Hong Kong and is still in use today (Planning Department, 1996). Table 1 shows
the maximum domestic plot ratios and Fig. 3 the density zoning of residential
developments in these metropolitan areas. The main objectives of the density
zoning are to maximise intensity of people and jobs with close proximity to high-
capacity transport systems, and this assists in shaping the Hong Kong’s high-
density urban form. The new towns, excluding Tsuen Wan, are classified into four
density zones for residential developments and the maximum plot ratios range
from 8 to 0.4.

Urban renewal favouring urban intensification
In the early 1960s, the government carried out a pilot redevelopment scheme with
the objectives of redeveloping the old buildings and improving the congested
conditions of old residential areas. Sheung Wan was chosen as an ‘Urban Renewal
District’ in 1965. This pilot scheme fulfilled its objectives, but it took more than
one decade to complete. Long lead-time is still the main problem of recent
redevelopment schemes, because of the difficulties in land acquisition.

The existing private housing stock is ageing rapidly, especially in the urban areas.
It is estimated that more than 40% of the public housing stock (about 260,000 units)
in urban areas will be over 30 years old by 2005, compared with 20% (about 113,000
units) in 1999 (Planning, Environment and Lands Bureau, 1999). In 1988, the Land
Development Corporation (LDC) was established to speed up the pace of urban
renewal in order to solve the problem of urban decay and resolve under- or

Table 1. Maximum domestic
plot ratios: Metroplan area.
Source: Planning Department, 1996.
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over-utilisation of land. The LDC estimates that over 80 hectares of the urban areas
with 46,926 units accommodating 59,235 households merit priority redevelopment
(Planning, Environment and Lands Bureau, 1999). In the past decade, the LDC has
taken action on 52 urban renewal projects, of which only 15 were completed (Land
Development Corporation, 1998). Residential redevelopment was the main
component of these 52 projects (Table 2).

However, the LDC has had to face two basic problems. It is extremely difficult to
assemble land lots for redevelopment since they are in multiple ownership, and
the process of relocating the affected residents and businesses involves very high
financial and social costs.

Urban renewal is heavily dependent on the private sector. Due to high costs,
redevelopment projects have to be high-rise, with a high plot ratio, in order to
make projects financially viable. Old buildings have been demolished and
redeveloped into high-rise and high-density buildings (Figs 4 and 5). One of the
typical examples is The Center, an 80-storey skyscraper, which was completed in
1998 (Fig. 5). It has only 8,816 square metres of site area, and at the time of
construction was Hong Kong’s third tallest building. It offers 122,126m2 gross
floor area (GFA) for high-quality office space, 4,798m2 for commercial space,
3,108m2 for government, institutional and community (G/IC) facilities, and

Fig. 3. Density zoning in the
Hong Kong Island, Kowloon
and New Kowloon.
Source: Planning Department, 1996.

Table 2. Land use mix of the
52 redevelopment projects in
Hong Kong 1998.
Source: Land Development Corporation,
1998.
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5,927m2 for open space (Land Development Corporation, 1998). Urban renewal
intensifies development by increasing the plot ratio through the high-rise built
form and it achieves an efficient land use.

High-density development: a sustainable urban form?
Some argue that a compact urban form may cause an intermix of incompatible
land uses and conditions of overcrowding and congestion. However, the reason
that Hong Kong’s high-density living environment has not generated many social
conflicts is perhaps explained by the high tolerance of the Chinese to congested
conditions (Pun, 1994). The compact urban form of Hong Kong has manifold
advantages: the economic use of land through vertical space utilisation; the high
accessibility enjoyed by residents and short journeys-to-work; few roads and
commercially viable public transport (long and Wong, 1997). It is thus a highly
convenient and efficient city, since the locations of activities and dwellings are
close to each other both horizontally and vertically.

High-density development in Hong Kong allows economies of scale for
utilities and transport infrastructure. As more people are accommodated through
it, the government’s per capita expenditure for infrastructure provision is
proportionately lower. It helps to make public transport systems such as the Mass
Transit Railway (MTR) more efficient and financially viable because more
passengers per km reduce the marginal cost of construction and operation. The
more the revenue collected, the better the service and the greater its use.

As developable land is such a scarce resource, and the population increases,
there is a continuous increase in demand for sites for development. It does not
seem physically and financially feasible to provide land in the New Territories
and the islands, which would involve large investments because of the physical
constraints in developing these areas. Accommodating more people and
buildings in the developed urban areas through high-density urban form helps
minimise urban encroachment into the countryside. High density, in this case,
prevents urban sprawl that would otherwise threaten the recreational and
ecological importance of the country parks and rural areas.

Left: Fig. 4. Sheung Wan: old
areas (prior to
redevelopment).
Right: Fig. 5. Sheung Wan:
The Center (after
redevelopment).
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Air quality
There has been growing concern over Hong Kong’s deteriorating environment,
and it is open to question whether or not this is related to its compact urban form.
The nitrogen dioxide (NO2) level has risen 20% in the 5-year period to 1997. The
air quality monitoring results for 1997 (Environmental Protection Department,
1998) indicated that six of the nine air quality monitoring stations did not meet
the annual average Hong Kong Air Quality Objective for respirable suspended
particulates (RSP). The highest annual level at the street site of Mong Kok was
almost 36% above the permissible limit. The concentrations of these pollutants
are believed to be associated with higher respiratory illness. Some argue that the
high concentrations of these pollutants are mainly due to the surrounding tall
buildings. But is this true?

The emission of air pollutants within Hong Kong territory is generated by
different sectors: residential, commercial, industrial, transport, and the power
industry. It is estimated that transport contributed approximately 65% and 75% of
the street level emissions of nitrogen oxides and RSP in 1997, respectively
(Environmental Protection Department, 1998). Hong Kong’s transport sector is
dominated by two sub-sectors: road and rail transport. Rail transport is mainly
driven by electricity5 and therefore emissions by rail transport are part of the
power sector emissions. Road transport is at present entirely driven by internal
combustion engine vehicles and its general trend of emission is rising for the air
pollutants: RSP, oxides of nitrogen (NOx), and hydrocarbons (HC) (Fig. 6). Diesel
vehicle emissions were the major cause of the high RSP concentrations.

Fig. 7 shows the annual emission level of carbon dioxide (CO2) in Hong Kong.
Although CO2 does not pose a direct threat to human health, increasing CO2

emission affects world sustainability as it is one of the greenhouse gases directly
contributing to global warming. The overall level of CO2 emission is now
comparatively lower than in the early 1990s. The power sector generates the
largest part of CO2 emission; however, this has fallen from 73.1% in 1990 to 59.4%
of the total in 1997. This is mainly due to the partial switching from coal to natural
gas for electricity generation. By contrast, the emissions from the transport sector
increased from 9.8% in 1990 to 17.5% in 1997.

Fig. 6. The major pollutants
from the road transport
sector.
Source: Barron and Steinbrecher, 1999.
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It is undeniably true that high-rise buildings trap some of the air pollutants
produced by the vehicles and the pollutants remain at the street level.
However, emphasis should be placed on the sources of these pollutants and the
means of reducing them, especially those emitted at the street level. Diesel-
fuelled vehicles from the road transport sector produce a large proportion of
these pollutants. In Hong Kong, the rail systems are comparatively
environmentally friendly since the pollutants are produced from power plants,
where it is easier to adopt mitigation measures. The compact urban form
favours the use of rail systems because high-density developments ensure
passenger flow. Commuters benefit from reliable services that encourage more
people to use mass transit. This has resulted in a low dependency on private
vehicles because urban form influences transport choices. The following
section focuses on two major issues: policies to reduce the physical separation
of land uses in both existing urban areas and sub-centres in order to reduce
travel needs (polycentric urban growth patterns), and the development of a
long-term sustainable transport sector.

The future for Hong Kong’s sustainable development
Sustainable development in Hong Kong is targeted to ‘balance the social,
economic, and environmental needs for the present and future generations to
achieve a vibrant economy and better environmental quality locally and
internationally’ (Hong Kong SAR Government, 1999, p. 3). Research on
sustainable development for the twenty-first century was commissioned in 1997
with the aim of:
 
• developing an improved system to incorporate a defined set of sustainability

goals into Hong Kong’s future developments;
• considering the areas within Hong Kong’s sustainability ‘footprint’; and
• minimising adverse environmental impacts.
 
It was argued that urban form, transport, and environmental impacts should be
integrated in order to develop a comprehensive planning framework and policies
that would achieve an economic-environmental balance.

Fig. 7. Total annual
emissions of CO2 in Hong
Kong
Source: Barron and Steinbrecher, 1999.
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Improvement of the existing urban areas through redevelopment
The process of redevelopment has been prolonged by the LDC because of difficulties
in self-financing, negotiations with property owners, and the shortage of rehousing
resources for the affected residents. To overcome these problems, a statutory body,
the Urban Renewal Authority (URA) is to be established in 2000 to implement the
government’s urban renewal strategy in the twenty-first century. The URA will
replace the LDC with legal powers, and take over all its assets and liabilities. One
of the purposes of the URA will be to achieve better utilisation of land in the old
areas and to make land available to meet various development needs. It aims to reduce
the leadtime of redevelopment projects and in turn to intensify the urban areas and
to maximise the opportunities for improvement to the existing urban areas.

Increasing the level of self-containment of new towns
The Hong Kong Government’s decentralisation policy based on new town
development has weaknesses. Insufficient job opportunities within the new
towns, combined with a lack of rail access to central urban areas, have led to a high
dependency on road-based public transport and private automobile use.

Instead of balanced and self-sufficient developments, most of the new towns
are housing-led. The mismatch between job availability and housing provision
has led to a high travel demand between the new towns and existing urban areas.
The Travel Characteristics Survey showed that the percentage of workers who
lived and worked in the same area was only 33% for Tuen Mun, and 20% for
Sheung Shui and Fanling in 1992, compared to 77% and 67% for the Hong Kong
Island and Kowloon respectively6 (Transport Department, 1993). In 1996, about
50% of the total population lived in the New Territories, but 70% travelled a long
distance to their place of work (Census and Statistics Department, 1996).

There is a clear need to diversify land uses and locate mixed-use developments
in the new towns in order to create a ‘multinucleated’ city pattern (concentration
decentralisation) with self-sufficiency in terms of job opportunities and supply of
basic needs. Decentralising the office and commercial space into the new towns
appears one of the workable solutions to reduce commuting trips between urban
areas and new towns, and to reduce the pressure on the congested urban areas.

Sustainable transport system

The predominance of public transport
Hong Kong’s public transport system is operated both by private operators and by
public corporations with a high degree of autonomy. The MTR and the KCR (East
Rail), both heavy rail systems, are operated commercially by statutory public
bodies. The other transport carriers are operated by private operators, which are
driven by market forces. This has resulted in a cost-effective and efficient
transport system which is one of the best transport systems in the world. The
current system serves around 11 million passengers boarding daily (Transport
Department, 1999) and about 90% of the population in Hong Kong depend on
public transport. As one of the world’s most densely populated cities, Hong Kong
faces challenges with rising travel demands which could result in further adverse
environmental impacts unless planning policies boost the development of high-
capacity and energy-efficient public transport systems.
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Shifting the energy base in the transport sector
Reducing negative environmental impacts has given a major direction to the
future planning of Hong Kong. The shift from diesel fuel to Liquefied Petroleum
Gas (LPG), which produces fewer pollutants, is one of the means used to reduce
harmful emissions. Licensed diesel vehicles accounted for only about 30% of the
total number of vehicles in Hong Kong in 1996; however, they were responsible
for 60% of vehicle kms travelled (VKT) and were the source of a major proportion
of the pollutant emissions (Fig. 8).

Hong Kong’s public road transport system at present relies too heavily on
dieselfuelled modes that account for two-thirds of the total, of which 53% are buses
and 12% taxis. The Third Comprehensive Transport Study, completed in September
1999, evaluated the environmental benefits and costs of various transport
development options in order to identify a comprehensive transport framework
which would enhance sustainability in Hong Kong (Transport Department, 1999).
Options included the mandatory use of LPG for all new taxis registered from 2001
and possibilities for using alternatively fuelled vehicles such as electric trolley buses.

Higher priority to rail transport
Transportation accounts for 40% of the total energy consumption in Hong Kong (Hung,
1992), and the government has recognised the significant role of railways, specifically
of heavy rail systems, amongst all the different transport modes. These can be ranked
in a modal hierarchy based on function, efficiency, and carrying capacity, in order to
assess how well they serve different types of commuting (Table 3).

Due to their high capacity, low marginal cost, and less polluting service, rail systems
are given a high priority in the long-term infrastructure strategy. Heavy rail systems
are planned to form the backbone of Hong Kong’s passenger transport network since
they provide fast, reliable services to commuters, are comparatively friendly to the
environment, and at the same time reduce the pressure on roads. The rail network also
helps in locating strategic developments along the rail corridors, which will reduce
road-based transport. The rail network will be expanded by 40% from 143 kilometres
to 200 kilometres over the next five years. There is already extensive planning of the
rail network to meet Hong Kong’s needs up to 2016. By that time, it is expected that
40 to 50% of all public transport journeys will be made on the railway system compared
to 33% now. Five rail projects are expected to be completed between 2002 and 2004,
at an approximate cost of HK$100 billion (Transport Bureau, 1999).

Fig. 8. Comparison of
licensed diesel and petrol
vehicles of Hong Kong in
1996.
Source: Barron and Steinbrecher, 1999.
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Pedestrianisation
Pedestrianisation can help reduce the number of short motorised trips and the
pollutant emissions; however, very few people travel on foot because of the
unfriendly walking environment and the busy roads. Consideration is being given
to a system of grade-separated walkways to encourage walking for short-distance
trips, providing direct access to buildings and transport interchanges. High-
density urban forms help fulfil the prerequisite of the provision of pedestrian
links, since compact developments reduce the distance between different
activities. For example, an escalator and walkway system was constructed in 1993
to link the central business district (Central) and residential areas (Mid-Levels). It
is 800 metres in length and rises 135 metres. This system was used by an average
of 34,000 people daily in 1997 (Hong Kong SAR Government, 1998) and it has
helped to reduce commuting trips by vehicles.

Conclusion
Sustainability and urban form are closely connected in a way that fits the local
context. Hong Kong’s inherent compact city form supports the current belief in
the need to reduce the physical separation of activities. Its high-density mixed-
use urban form favours public transport, particularly for less-polluting rail
systems. The transit-oriented developments contribute to public transport
patronage, which benefits commuters.

Table 3. Hierarchy of Hong
Kong s public transport
modes.
Source: Modified from Transport
Department, 1999.



267

The Compact City of Hong Kong

Most of the large cities in Asia have experienced the problems of unplanned
population growth spreading into suburban areas which then expand outwards,
leading to long commuting times, serious traffic congestion, and environmental
deterioration. Hong Kong faces challenges to improve its environmental
sustainability for its increasing population. In order to accommodate this increasing
population and related activities, a concentration/decentralisation strategy is being
adopted, to create balanced and self-sufficient sub-centres (multinucleated pattern),
linked by energy-efficient and economically viable mass transit systems.

Notes
1. Land lease varied from different periods of time—999,99 and 75 years prior to the

handover to China. New leases of land are granted for a term of 50 years from the date of
grant, at a premium. Government land is usually sold by public auction. Sale by public
tender is adopted when the user is strictly defined and the sale is unlikely to attract
interests such as petrol filling stations.

2. Land premium income has been split between the Hong Kong Government and the Hong
Kong Special Administration Region (HKSAR) Government. The HKSAR
Government Land Fund Trust was established on 13 August 1986 to manage the
HKSAR’s share of revenue obtained from land sales during the period from the entry
into force of the Joint Declaration (27 May 1985) until the establishment of the HKSAR.
On 1 July 1997, the assets of the Land Fund Trust were vested in the HKSAR
Government. When the Land Fund was first established, it had a value of net assets of
US$ 99 million (HK$ 772 million). As at 31 December 1997, the total assets of the Land
Fund stood at US$ 25 billion (HK$ 196 billion). The Chief Executive of the HKSAR
appointed the Financial Secretary as the public officer to receive, hold and manage the
fund, as part of the HKSAR Government reserves.

3. Services sectors cover three main groups: (1) wholesale, retail and import and export
trades, restaurants and hotels; (2) financing, insurance, real estate and business services;
and (3) community, social and personal services.

4. ‘Plot ratio is defined as the ratio between the gross floor area [GFA as defined under
Building (Planning) Regulations—B(P)R] of a building and the area of the site on which
it is erected [the Net Site Area]. Plot ratio controls govern the amount of GFA in buildings
but affect population density only indirectly due to the interplay of other factors like, flat
size and person per flat ratio’ (Hong Kong Planning Department, 1992). A plot ratio of
3 means that the GFA of a residential building is three times the Net Site Area.

5. In Hong Kong, all passenger rails are electrified, while a small level of freight rail is
diesel-based.

6. The Travel Characteristics Survey was commissioned by the Transport Department of
Hong Kong to study the travel characteristics and establish a database for transport
planning in 1992. The study applied a stratified sampling approach for the detailed
survey of a 2% sample of total households in Hong Kong, approximately 31,640
households for March 1991, when the total number of households was 1,582,000.
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Part Four
Transport, Infrastructure and
Environment
Introduction

 
Part Four considers a number of important factors that affect sustainability.
Transport is one of the dominant issues, central to the debate about sustainable
urban form. Density, intensification and compaction, discussed in previous parts,
are to an extent predicated on the idea that journeys will be reduced, public
transport made viable, and thus less fuel burnt and fewer harmful emissions
produced. A great deal of research has been carried out in developed countries, but
in developing countries, the urban forms, especially where there are very high
densities, reveal different dimensions to the problem. For example, high use of
public transport may be more related to low income than to the effect of compact
urban forms, but congestion, even where there is low car ownership, is related to
the built form. Transport provision is one important form of infrastructure, but so
too is the provision of services such as water, electricity and sewage disposal, and
consideration is given to their costs in this part of the book. Environmental issues
are also tackled, including preservation and creation of open space and of an
ecosystem, and through mapping of sustainability indicators, and through
assessing the environmental consequences of domestic fuel use.

Barter presents detailed research of issues related to transport in Asian cities,
and makes comparisons with cities in the developed world. He demonstrates that
public transport use and non-motorised journeys increase with increases in
density. Although desirable, he also shows how density and limited road capacity
can lead with alarming rapidity to disastrous congestion. Where public transport
is successful in high-density urban forms, it is usually the result of strong
government with policies of early car restraint and substantial investment. Moor
and Rees show that investment is important, although in the case of Bangkok this
could have been too little, too late. They review the plans to create a mass transit
system, and show the viability of the concept of densely developed Transit
Development Zones (TDZ). It is suggested that if a network of TDZ can be planned
and designed well, then it is perhaps safe to leave the intervening development to
market forces. Biermann illustrates another aspect of capacity and thresholds with
a study of the provision of services infrastructure and the effect this has on
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development costs and location. Her research studies the relationship between
density, capacity thresholds and costs of infrastructure, and questions the
assumptions about the necessary connection between compaction and reduced
costs.

Downton reviews environmental issues related to the city of Calcutta and its
region. Despite being a very dense, compact and crowded city, Calcutta has been
developing environmental strategies, with policies to insert open and green space
into the city, and linking this to a significant eco-system on the periphery. He
suggests that if the policies in Calcutta can be made to work, while by no means
perfectly, they may be a lesson for other cities in developing countries. Open
space and green, agricultural land is also considered in a range of 31 sustainable
indicators developed by Tsou et al. for Tainan City in Taiwan. These indicators
are mapped across the city and its region to identify significant patterns, and they
show how this process has the potential to alert local government to potential
sustainability problems. In the final chapter, Reddy provides a detailed analysis of
domestic energy use and its impact on the city and region, showing how rich and
poor waste energy in different ways. He shows that supplying energy to the city of
Bangalore in itself costs energy through the use of transport. The way that energy
is used, and how it is used, may, he concludes, have more to do with income
inequities than with urban form.

The findings here demonstrate the complexity of attempting to link these
factors with urban form. The broad assumptions about the efficacy of compact
urban forms are open to question, and the many dimensions raised again point to
there being a number of sustainable urban forms.

Part Four
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Transport Dilemmas in Dense
Urban Areas:
Examples from Eastern Asia

Introduction
The spatial implications of urban transport patterns have long been an important
theme in planning and transport literature (Hansen, 1959; Mumford, 1961;
Thomson, 1977). However, most of the debate about connections between
transport and the concept of the ‘compact city’ has focused on cities with
relatively low densities. This chapter highlights some results from a study of
transport patterns in nine cities in eastern Asia, most of which have high urban
densities. It outlines a small number of key urban and transport characteristics and
places them in an international context. This sets the scene for discussion of the
transport opportunities and challenges that result from high densities. Finally, the
implications of high urban densities for transport policies are discussed.

It is widely accepted that low urban densities tend to go together with a high level
of reliance on private cars, low use of public transport, and low levels of 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 chapter examines the issues with reference to a comparative data set on
nine major Asian cities with average per capita incomes (in 1990) ranging from
lower-middle to high. The cities are Surabaya, Jakarta and Manila (lower-middle
income cities), Bangkok, Kuala Lumpur and Seoul (upper-middle income), and
Singapore, Hong Kong and Tokyo (high-income). A comparative perspective with
other regions is also provided (using eleven high-income cities in Europe, six in
Australia, seven in Canada and thirteen in the United States).1 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
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(which included the author) at the Institute for Sustainability and Technology
Policy, Murdoch University, and were primarily from official documents,
including transportation studies and vehicle registration data. Great care has been
taken to ensure reliability and comparability of the data, especially in cities with
less developed data-keeping capacity.

Characteristics of Asian cities in an international perspective
Analysis reveals similar patterns within a region, with the cities of the United
States having, on average, among 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 medium density similar to typical Western
European levels. Six of the Asian cities with high urban densities have 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 unusual when compared with Western cities, high
urban densities are common worldwide. Densities above 100 persons per hectare
(pph) are 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 existed 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).

Most of the Asian cities have relatively low levels of vehicle use per capita. There
is a wide range in the level 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 cities (Fig. 2). Variations in the level of public transport

Fig. 1. Urban densities in
Asian cities (1990).
Source: Data in Kenworthy and Laube et
al., 1999.
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use are just as pronounced (Fig. 3). To a considerable extent, these variations
reflect income levels, although at the urban (as opposed to national) level, 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 Gross Regional Product
(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 in
Asian cities (1990).
Source: Data in Kenworthy and Laube et
al., 1999.

Fig. 3. Percentage of public
transport use in relation to
total motorised travel (1990).
Source: Data in Kenworthy and Laube et al.,
1999.

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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Transport opportunities for high urban densities
High density presents both opportunities and challenges to transportation. It is
the opportunities that have often been emphasised in compact city literature. For
example, high density offers the opportunity for average trip lengths to be short
and to foster 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% of all motorised passenger kilometres travelled. Fig. 4 makes clear that a very
high use of 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.

Another opportunity presented by high densities is the possibility that many trips
can be short and therefore easily made on foot or by non-motorised vehicles. Fig.
5 demonstrates that a significant role for non-motorised transport is possible even
in medium-density cities. In theory, there is considerable potential for non-
motorised transport to play a large role in dense Asian cities.

However, Fig. 5 also shows that, although high density provides such an
opportunity, it does not guarantee it. For example, Bangkok has remarkably low
levels of walking or cycling to work despite its relatively high density. The graph
shows that the levels of non-motorised transport for work trips in the high and very
high-density cities are no greater than levels found in most medium-density cities.
This probably reflects the hostility of the street environments for people on foot or
on bicycles in most of these cities.

Thus, some of the high-density Asian cities in this sample do not fully exploit
the potential to encourage non-motorised and public transport use. Policies that
work with this potential are likely to reap significant rewards for dense cities.

Fig. 4. Urban density and
public transport use (1990).
Source: Data in Kenworthy and Laube et
al., 1999.
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Transport challenges for 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 the result of poorly developed road systems, but because road capacities
are inherently low. It is physically impossible for dense cities to match the road
provision levels of low-density cities. Furthermore, air pollution and other local
traffic impacts can become severe problems for dense cities even at low levels of
motorisation. The most successful transport policies in dense cities are likely to be
those that are compatible with the spatial realities of such urban areas.

The voracious space demand for cars has been understood for many years
(Mumford, 1961). An influx of cars creates great difficulties for established dense
urban areas and generates substantial pressure for activities to spread outwards
and be accessible to 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.

Congestion and road provision
Severe traffic congestion has rapidly emerged 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 cited
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

Fig. 5. Urban density and
non-motorised transport
(NMT) journeys to work
(1990).
Source: Data in Kenworthy and Laube et
al., 1999.
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road length per person relative to cities in the other regions in the international sample.
However, it is too simplistic to blame traffic problems solely on a lack of road space.
The issue is fundamentally a spatial one: the high-density urban form in Asian cities
is the central underlying reason for the low road provision per person. Road space
is inherently a scarce commodity and, logically, any measure of road capacity per
person will necessarily be low in dense cities, unless the space available for roads
(road capacity per hectare) can be made unusually high.

Figure 6 illustrates these points using data on main road lengths from the
international sample. Main road network density varies little across most cities in
the sample. In fact, the higher density Asian cities tended to have slightly higher
arterial road network densities than others. Yet the Asian cities, especially the
highest density ones, had a very low main road length per person.

Could arterial road network density be raised to high enough levels in dense cities
to bring 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 is almost certainly no, unless urban population densities
drastically decrease. It would be difficult to increase arterial road network spatial
capacity in any city beyond a certain point (Zahavi, 1976).

Expressways provide one way to increase the road network density. However,
spatial and financial constraints must inevitably limit this network capacity as
well. In any case, some Asian cities in this sample already have quite a high
expressway network provision, even by international standards. Data from Barter
(1999) show that in 1990 Hong Kong had 4.4m of expressway per hectare of
urbanised land. Kuala Lumpur had an expressway network density of 3.6m per
hectare (m/hectare) in 1985 and by 1997 it had approximately 4.1m/hectare.
Seoul’s 1995 figure was about 3.1m/hectare and Singapore’s 1990 figure was
3.3m/hectare. These figures can be compared with Los Angeles (County) with
3.9m of expressway per urban hectare in 1990, Paris with 2.8m/hectare in 1990,
and New York (Tri-State Region) with 2.7m/hectare in 1980.

It is very difficult, if not impossible, for dense cities to remain dense and

Fig. 6. Road network density
compared to road length per
person (1990).
Source: Barter, 1999, with data drawn in
part from Kenworthy and Laube et al.,
1999.

Note: Tokyo’s arterial road data are for Tokyo-to, not the larger Tokyo Metropolitan
Transportation Area (TMTA).
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significantly to increase their road provision per capita, except perhaps by using
extraordinary means such as very high-capacity, multi-decked or underground
roads, all of which are extremely expensive. Although seemingly obvious, these
points have received little emphasis in the literature on urban transport. Indeed,
the opposite view has frequently been suggested—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 acute air pollution from
traffic (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), sulphur dioxide (SO2) and volatile hydrocarbons (VHC). The emissions-per-
person 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 was 25;
then these four figures were added together to produce the overall index. Thus, if
a city had average emissions per capita for each of the four pollutants then it
would have an index value of 100. The emissions-per-hectare index of each city
was then simply proportional to the per-capita index multiplied by the urban
density of the city (with the resulting figures adjusted by a common factor so that
the mean value within this sample of cities was again 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
reinforces the many reports of severe air pollution in the Asian cities studied here,
especially Bangkok, Manila and, recently, also Hong Kong.

American and Australian cities may be ‘villains’ with high levels of CO2 emissions
per person from transport and the highest emissions per capita of local pollutants,
but this is balanced by relatively low emissions of local pollutants per hectare. At

Fig. 7. Transport air
pollution emissions per
capita for Asian and other
cities (1990)
Source: Barter, 1999, based on data
from Kenworthy and Laube et al., 1999.

Notes:
a. The American, Australian and European averages cover slightly smaller samples of cities

for which emission data were available.
b. For both of the indices, the overall average for all cities in the international sample is 100.
c. The pollutants included are CO, SO2, NOx and VHC.



278

Paul A.Barter

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 has high levels of traffic pollutants per hectare. These
cities’ high densities are ‘unforgiving’ in this respect.

Traffic intensity
The parameter ‘traffic intensity’ (or vehicle kms per year per hectare) helps the
understanding of the air pollution conclusions above. In principle, traffic
intensity figures provide an indicator of the ‘impact’ of traffic (all else being
equal). It could be expected that cities with high traffic intensity are those 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.

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 it will be very
difficult for large, dense Asian cities to control vehicle-related air pollution
problems without a much greater effort than is made in the West. Many American
cities still have air pollution problems despite vehicles with relatively ‘clean’

Fig. 8. Traffic per hectare
compared with traffic per
person for international cities
(1990).
Source: Barter, 1999, based on data from
Kenworthy and Laube et al., 1999.

Note: The vehicle km of travel (VKT) data include vehicle km of on-road public transport
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technology and lower levels of traffic per hectare. The expectation is that dense
Asian cities will face air pollution problems even if their vehicles could be made
as clean as those in the US. High traffic intensities in the Asian cities underline the
spatial imperative to restrain motorised traffic in dense cities.

Imbalance between transport and land-use patterns
The challenges and opportunities of high densities for transport could be thought
unimportant, since land-use patterns will adapt to whatever transport changes occur.
However, this overlooks the slow rate of adaptation. 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 the
existing urban fabric and transport infrastructure. This imbalance has emerged even
though levels of private mobility are still relatively low in an international context.

Until recently there was low mobility in Asian cities, which remained compact
in order to maintain accessibility and be amenable to non-motorised modes of
travel and public transport. The rapid increase in private vehicle ownership has
created strong pressure for change to urban form, especially in the design of new
development. However, large parts of these cities, housing many millions of
people, are already built up to high densities and were never designed to cater for
automobiles. Wholesale demolition in such areas, required to adapt them to
accommodate mass ownership of automobiles, is virtually unthinkable.

Fig. 9 shows a graphical interpretation of how the imbalance between transport
and land-use patterns arises in rapidly motorising cities, such as Bangkok. As average
per capita incomes pass through a threshold range of roughly US$3,000 to US$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.

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 stationary 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 are in direct
competition with public transport. Unfortunately, motorcycles contribute greatly
to other problems such as road safety and air and noise pollution, and their
popularity is often associated with failing public transport systems.

Policy choices in dense cities
The Asian cities in this sample provide evidence for some of the key transport policy
choices. These have varied enormously among the different cities. The most
successful policy approaches in the region have been those most sensitive to  the
spatial realities of these generally high-density cities. Kuala Lumpur and Bangkok,
which have attempted to accommodate private vehicles, contrast strongly with
Singapore, Hong Kong, Seoul and Tokyo, which have consistently restrained the
ownership and use of private vehicles over several decades. Kuala Lumpur, with its
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medium density, has faced moderate problems with motorisation, whereas Bangkok,
being much denser, has had a ‘traffic crisis’ since the early 1990s. Jakarta, Manila
and Surabaya have not yet adopted either of these two broad strategies.

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 cities in the 1980s
(Spencer, 1989; Tanaboriboon, 1992; Wilbur Smith and Associates, 1974; Wilbur
Smith and Associates et al., 1981). Public transport and non-motorised transport
have been relatively neglected in both cities (Barter, 1996). Since the 1970s the
Kuala Lumpur metropolitan area has had the highest expressway length per million
people among the Asian cities in the sample (Barter, 1999).

By 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 their
populations. 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 high yearly car-ownership tax, and low availability of credit for
private consumption. 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).

Fig. 9. Motorised mobility
trends, city types and urban
densities.
Source: Barter, 1999.
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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 et al., 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 1,000 people.

Lower-middle income cities such as Manila, Jakarta and Surabaya may still be
able to follow this example of restraint, although all three were, by 1990,
approaching 70 cars per 1,000 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 et al., 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
and Olegario, 1996), but with little effect, although the Asian economic crisis of
the late 1990s may have had a greater impact.

Public transport
There are also important contrasts in public transport policies and trends. The
restraint of private transport in Hong Kong, Seoul and Singapore, even as incomes
have risen, has enabled bus systems to retain viability and encouraged the active
improvement of public transport. Until relatively recently, Seoul, Hong Kong and
Singapore had bus-dominated public transport, but all now have extensive mass
transit systems. Nevertheless, buses remain important and there are now
widespread 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 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
in giving buses priority (Marler, 1982) but did not persevere (Tanaboriboon, 1992).
Significant urban rail investment in Kuala Lumpur and Bangkok began in the 1990s,
but only after motorisation had already reached high levels.

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 later to 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
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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 topic for study (Gakenheimer,
1995). Even with the high-density land-use patterns of Asian cities, there is still the
potential and need for land-use policies explicitly to favour public transport and
non-motorised travel. Explicit policies in Singapore, Hong Kong and Seoul
encourage land-use patterns that are 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), suggesting that such land-
use patterns can develop naturally as a market response.

In the other cities in this group, there is a trend for the design of much new
development to be oriented towards access by private vehicles. Bangkok, Kuala
Lumpur, Jakarta and Manila had many new housing, office or shopping complexes
built during the property boom decade (1986 to 1997), targeted at the newly
prosperous middle class with designs giving private vehicular access. Developing
Asian cities run the risk of building traffic disasters into their urban fabric. Densities
are still too high to cope effectively with high numbers of private cars, and
carfriendly design features encourage private transport, making the provision of
public transport facilities more difficult.

Conclusion
Public policy on transport needs a keen awareness of the implications of high-
density urban land-use 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 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. Densities in Seoul and Hong Kong are so high
that even with strong restraint of private traffic, they still face problems of very high
traffic intensity. Bangkok, by contrast, 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,
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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.
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Bangkok Mass Transit
Development Zones

Introduction
Bangkok has grown at a phenomenal rate, but as a result of weak planning
controls the city has no clearly definable centre, with high-rise development
arising apparently at random throughout the urban area. Development has
followed the arterial roads and the suburbs have spread across flood-prone
agricultural land, previously intensively cultivated for rice paddies and shrimp
farms. These dispersed car-based developments have led to severe traffic
congestion and air pollution threatening the quality of life of its inhabitants, and
acting as a disincentive to foreign investment and tourism.

The Thai government, and the Bangkok Municipal Authority (BMA),
recognising that roads alone could not keep up with traffic growth, have belatedly
introduced new rail mass transit systems into the city, using a privately financed
system of procurement. Two elevated metro rail concessions were let and under
construction before the Bangkok Public Transport Master Plan was prepared in
1995 (Halcrow/Sofretu, 1995). The plan (Fig. 1) proposed a network of 200km of
transit lines and recommended that all lines in the central area should be
underground. After much public debate into the environmental consequences of
huge elevated structures crossing the city, the two elevated lines, already
approved, although still at the design stage, were eventually excluded from this
restriction, but the third line was redesigned to be totally underground.

The alignments of the transit lines follow public road and railway rights of way
in order to minimise the expense and complications of private land acquisition. As
a result, stations predominantly serve existing concentrations of population,
rather than opening up new areas for development. The network planning was
initially transportation and engineering-led, with the land-use planning
implications addressed once station locations had been identified.

The government’s Land Transport Agency commissioned a study in 1994 to
demonstrate how the benefits of the investment in mass transit could be
maximised by encouraging planned developments centred on the new metro
stations (Rees and Moor, 1996–97). By creating compact transit zones, the
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walk-in catchment population of stations would be increased, and better
interchange facilities could be planned at stations to increase inter-modal traffic.
A more detailed planning study commenced in mid-2000, to prepare local plans
for zones around all stations on the Metropolitan Rapid Transit Authority (MRTA)
Blue Underground Line, which is under construction (MRTA, 1998).

A congested city
Bangkok is a relatively new city, having been founded by King Rama the First
some two hundred years ago. It was, and remained, a ‘compact city’ until after
World War I, with commerce and housing concentrated along the Chao Phraya
riverfront and khlongs (canals). The khlongs were created to transport produce and
materials from rural areas to local docks along the river. The population was about
500,000 in 1900 and grew to 2 million in 1950, to 4 million in 1970, and then
rapidly expanded. Today Bangkok has over 11 million people within the
conurbation and it contains almost a fifth of Thailand’s population (JICA, 1997).

During the nineteenth century the city grew as a densely populated town where
people both lived and worked. Densities exceeded 150,000 persons per km2 in the
commercial parts of the old ‘China town’ district. These areas continue to have high

Fig.1. Bangkok public
transport master plan.
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combined population and employment densities, with some districts still containing
over 100,000 persons per km2, the equivalent of 1,000 per hectare (Rees and Moor,
1996–97). However, most of the population growth has been accommodated by
suburban expansion to the north and west. As the core area filled up, new radial roads
were built, flanked by medium-density development. Over 60% of the population
is now concentrated in the suburban fringes at low densities (BMA, 1998). The
suburbs have continued to expand in an unregulated fashion into agricultural land,
largely determined by property speculation, government road building programmes
and middle-income family housing demand.

Due to the difficulty of acquiring private land for public uses, and in the
absence of an enforceable city plan, Bangkok has a very low percentage of area
devoted to roads and an absence of a secondary road network. Private landowners
build sois (small lanes) to access their own strips of land from the main roads, with
few cross connections to adjoining plots. This pattern has exacerbated traffic
congestion, as even local trips frequently require U-turns on main roads.

The climate and cultural factors do little to encourage people to walk any
distance. Utility poles and street hawkers often block narrow, and poorly
maintained, footpaths. Vehicles are used for even the shortest journeys. The
heavily subsidised bus system can take hours to negotiate traffic, with tuk-tuks
(three-wheel scooter taxis) and motorcycle taxis being somewhat quicker.
Economic prosperity in the last decade (until the economic crisis of 1997) has led
to a boom in car ownership, and car use is encouraged by low fuel prices and
planning regulations requiring minimum parking provision for new
development, even in central areas. Hyper-congestion has become a fact of life for
the Bangkok resident. Most people expect to have to spend up to 4 hours per day
commuting unless they start their trip before sunrise and return home late at night.
The more affluent equip their cars with TV and video and even portable WCs.

By the early 1990s it was finally recognised that this pattern of growth was
destructive, and could not be permitted to continue without controls over
development, and a better transportation system. It was realised that high rates of
population growth in Bangkok were not sustainable. The city was sinking slowly,
due to excessive water extraction, power and water had to be imported from other
areas, waste was piling up, and most areas of the rest of the country remained poor,
because the majority of the new jobs were concentrated in Bangkok.

A new growth policy
For the foreseeable future, economic growth in Thailand means ‘industrialisation’,
but this needs to be undertaken in a sustainable fashion, so that natural resources
are exploited without unduly compromising the environment. Bangkok has the jobs
and the money but not the infrastructure for it to be a healthy living environment.
The Bangkok Metropolitan Administration (BMA) has not been able to keep up with
the pace of uncontrolled growth and people are tired of complaining. Help from the
huge investment in the road and rail ‘megaprojects’ and the new Bangkok
Development Plan is on the way, but it will not come soon enough.

Sub-regional growth
The current BMA Master Plan (1998), which covers part of the Bangkok core area
within its outer ring road, suggests the area could easily accommodate two to three
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times the population forecast for the region, as its holding capacity is estimated at
over 20 million people. This could create an impossible situation within the
urbanised area, yet could still come about, given weak land-use and building-
density controls. Indications are that development is not concentrating near the
planned district sub-centres around the outer ring road as proposed for the BMA
Master Plan by MIT, but is locating wherever the land costs are lowest and the
development controls are weakest. This suggests a need for a regional authority
for Bangkok, with the legal power to control the location and character of
development and funds to implement infrastructure projects, and power to
overrule special-interest interference.

Urban growth
A key element for the regional growth strategy will be the restriction of
population and employment within the core to prescribed limits, and the gradual
redistribution of housing and jobs over time, as older areas are redeveloped and
new growth centres become established. This process is called ‘Concentrated
Growth’ (Rees and Moor, 1996–97); in central Bangkok there is a clear need to
make living in the city a pleasant and healthy experience again, which can only
be done by releasing areas from the problems of extreme congestion. Providing
incentives for property developers to concentrate new buildings in designated
areas, and securing tax funds to finance utility renewal, new community facilities
and infrastructure, may be the key to such a renaissance.

The decision to build the new mass rapid transit systems and feeder systems has
stimulated ideas for the concentration of development in the city at locations
where the systems meet or are accessed—that is the concept of ‘Transit Zones’.
Studies prepared for government suggested that if the high capacity mass transit
systems were built, the only way that they would be efficiently utilised would be
to concentrate population and employment growth in areas near stations (Rees
and Moor, 1996–97). Using indices of accessibility, it was suggested that building
the transit systems would increase public transport access to stations by an
average of 50% over current conditions.

The OCMRT (Office for the Commission of Road Transport) estimated that the
master plans for new road and rail infrastructure combined will require 1,000
billion Thai Baht (US$28 billion) of private and public section funds (Rees and
Moor, 1996–97). Today, traffic pollutes the environment, and delays cause vast
sums of money to be wasted. Tomorrow, were the master plans to be completed, it
might be possible to change the balance of use away from private vehicles towards
a greater use of public transport.

Present mass transit initiatives
The public transport network comprises a number of separately commissioned
fixed track transit systems, some of which are to be built by private investment and
others by a combination of both public and private funds (see Fig. 1).

Green Line: Bangkok Transport System Corporation (BTSC)
A privately financed elevated metro system was awarded as a ‘Built, Operate, and
Transfer’ (BOT) concession for 30 years from the BMA in 1992. Initially
conceived as an elevated LRT track to be accommodated totally within the right
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of way of BMA-controlled public roads, the economics of financing the
construction solely by ticket sales was found to be viable only if its passenger
capacity was significantly increased to a full six-car metro system. This project
became operational on 9 December 1999 and there are plans for its extension.

Red Line: Bangkok Elevated Road and Rapid Transit System (BERTS)
A consortium led by the Hopewell Corporation of Hong Kong won the concession
from the State Railway of Thailand (SRT) to construct a megastructure along two
existing rail rights of way. The project was to elevate and double track the existing
main rail line, and to eliminate level crossings that contributed to traffic
congestion. As well as the heavy rail tracks for diesel trains, there were parallel
nine-car metro double tracks at an upper level, with a six-lane toll expressway
above at roof level. Ground-level service roads were to provide access to stations
and commercial development within the rail right of way. This ambitious project
illustrates well the problems caused by trying to combine too many transport
systems with differing characteristics and geometry into one huge structure. The
project is currently stalled and is being renegotiated and re-designed by the SRT,
probably as a rail-only system, without the elevated expressway, combining the
railway and metro functions.

Blue Line: Metropolitan Rapid Transit Authority (MRTA)
This is a fully underground two-line metro system aligned beneath Bangkok’s
inner ring road. Two radial extensions, partially underground and partially
elevated, have also been approved and await a budget from central government.
The funding of the project is quite complex, with the government paying for the
construction costs of tunnels and stations, and inviting bids from concessionaires
to supply electrical equipment, rolling stock and signalling equipment, and then
to operate the system on a 30-year concession. Construction began in 1998 and is
due for completion in 2003.

Orange and Purple Lines, and light rail projects
Two other transit lines, and extensions of the present lines, are at the planning and
preliminary funding stage. The MRT Feeder System Study (PADECO, 1998)
proposes light rail systems to link in to the heavy rail mass transit network. With
these feeder systems in place at MRT stations, it will be important to have good
interfaces between the transit systems and good physical integration with
surrounding development.

Feeder systems, buses and ferries
Buses and ferries along the river and khlongs will remain the main public transport
choice for many Bangkok residents, due to the extent of the network and
cheapness of fares. Bus-only lanes are provided on many roads, but poor
enforcement of private car exclusion renders them ineffectual. The Bus Network
Rationalisation Study (DCIL, 1998) proposes that the bus system be reorganised
and the routes revised to act as feeders to the transit stations. Together with stricter
enforcement of bus priority measures, and encouragement of private investment
through franchising, bus services could become a more effective part of the
transport network.
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Transit Development Zones
Proximity to stations along the mass transit lines will be a major factor
determining future viability of the location of commercial developments.
Financial institutions, lending money for development, are likely to require far
more rigorous market research to reassure themselves that projects are soundly
based than was the case before the economic crash of July 1997. Given the acute
traffic congestion which severely handicaps business development, locations
close to stations are likely to be preferred as a guarantee of accessibility, and so be
more attractive to potential shop and office tenants. If one accepts that
development around stations will eventually occur, the priority is to ensure that
these areas are well planned and carefully controlled. The criteria for determining
the planning of Transit Development Zones (TDZ) should include:
 
• securing good pedestrian access to station entrances within a 500m radius;
• providing interchange facilities for feeder bus services, taxis, tuk-tuks and

motorcycle drop-offs;
• ensuring legibility of station entrances;
• encouraging mixed land use, and serving local interests and the informal

sector; and
• encouraging land uses which will benefit from improved accessibility and

generate increased use of the transit system.

Transit zones incentives
Developers may appreciate the financial benefits of improved accessibility in
locating close to transit stations, but may be reluctant to cede valuable land for the
improved interchange facilities necessary to make stations operate efficiently.
Lacking the planning powers to require the provision of public facilities, the BMA
seems to have no alternative but to provide incentives for developers to co-operate.
The one incentive potentially within the gift of the BMA planning authority is to
grant additional floorspace in exchange for the developer providing public facilities
as specified on an approved TDZ plan. This incentive zoning method that has
successfully been used in the USA and Australia for building public facilities at no
cost to the municipality (Garvin, 1996; City of Sydney, 2000).

New development within designated transit zones could be granted additional
built floor area above the maximum permitted ‘floor area ratio’ (FAR), in strict
accordance with agreed guidelines. This would be in addition to the already
permitted FAR of 10:1 allowed for Central Area development under present
legislation. Benefits may include the site area to be given over to public use, or
construction cost of facilities built by the developer as part of the project.
Additional, or ‘bonus’, floorspace could be awarded to property owners for
providing benefits such as improved local access roads, wider footpaths, transit
interchange facilities, useable open space or other desirable public facilities. The
table illustrates what these bonuses could be in terms of percentage increases in
built floor space.

Legislative powers would be needed, both to enforce TDZ plans and to grant
bonus floorspace, but this is not considered insuperable. The implementation of
such a system requires fairness to both parties and transparency to public scrutiny
to ensure that guidelines are being rigorously followed.
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Informal sector
One of the distinctive features of Bangkok streets is the presence of street hawkers,
who are a familiar sight in all developing economies. Hawkers are the principal
visible manifestation of the informal economy, and employ a large number of
people. Hawkers tend to operate two categories of stalls:
 
• cooked food stalls and fresh food markets, which serve the local working and

resident population throughout the city,
• souvenir, clothing and trinket stalls serving the tourist population, which are

usually near the tourist hotels.
 
Stalls locate in areas accessible to their target customers, and where the police
tolerate them. They usually set up mobile stalls outside busy shopping centres
and offices, and at busy street junctions. They are an essential and colourful
element of Bangkok street life, but, unfortunately, create congestion on
pavements that are already too narrow for pedestrian flows. This results in
pedestrians walking onto the streets to avoid stalls, or even not attempting to walk
any distance along city streets, preferring to wait for buses, take tuk-tuks or taxis.
A number of cooked food stalls also locate in quieter side streets off busy areas,
where there is more room for tables and where they create fewer bottlenecks. Some
locate in the small number of hawker sites provided by the BMA.

The new mass transit stations will be an obvious magnet for hawker stalls (Fig.
2). One of the major concerns in the success of mass transit is whether people can
be encouraged to walk further than they traditionally do to reach station entrances.
The weather is hot for most of the year with high humidity in the summer, which,
together with poor air quality along busy roads, is a major disincentive to walking.
Poorly maintained pavements cluttered with obstacles and potholes are a further
handicap. Yet, unless a substantial proportion of the population can be encouraged
to walk 500m or so, the use of the transit systems will suffer.

The BTSC elevated stations are normally accessed by six staircases per station,
incorporated within the present restricted footpath width (Fig.3). The MRTA
subway system has wider entrances with stairs and escalators occupying space at
the back of footpaths. Due to the cost of land acquisition and resistance from
landowners, the space provided is only just sufficient for passenger circulation
without the addition of hawker stalls and their attendant customers. During
summer rainstorms, which often occur during evening rush hours, it may be
difficult to enter or exit station entrances, leading to dangerous congestion.

Motorcycle taxis will also wish to have sites close to station entrances to ferry
passengers up and down small sois. Accepting the inevitability of these informal

Table 1. Example of notional
FAR bonus allocation for
public facilities.
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service providers, and the difficulty of private transport concessionaires enforcing
clear pavements, there will be a need to provide convenient off-street facilities.
Obviously neither hawkers nor motorcycle taxis could pay for off-street sites in
central locations, so the space would have to be a public facility operated by the
local authority, or provided by developers through planning gain.

Scope of TDZ improvements studies
A major study carried out in 1997 (Rees and Moor) examined 18 interchange
stations, with the aim of identifying the need for, and a sample of, TDZ studies.
One such preliminary study is outlined below (Fig. 4).

Preliminary TDZ study at Ratchayothin Road
The study encompassed an area of 500m radius from the Green Line station at
Ratchayothin Road. It is at the fringe of the core area in a transitional zone between
urban and suburban development, and mid-way between the town centre and Don
Muang Airport. The area’s housing is predominantly low to medium-density villas,
with shop-houses along main road junctions. The east-west grid of residential sois
is intersected by Ratchayothin Road, which was built at an angle of 45%, producing
irregular triangular shaped plots on each corner. Proximity to the airport and the outer
ring road make this a popular location for new offices, with the Siam Commercial
Bank headquarters, employing 5,000 workers, recently completed. The
idiosyncratically designed Elephant Building and two other office complexes are
nearby and an entertainment centre and cinema are under construction.

The viaduct of the elevated Green Line Extension crosses the LRT Feeder
along the inner ring road line at right angles. Both stations are 200m from the
intersection, as the track has to rise to cross the existing east-west road flyover
(Fig. 4). The study recommended bringing the two stations closer to improve the
interchange. This entails their being at a higher level, requiring escalator access
rather than the standard staircase. The covered interchange walkway was
proposed at a higher level, linking the LRT platforms to the Green Line concourse.
The additional cost of providing escalators could be offset by incorporating a bus
terminus at ground level of a corner commercial building, so that the escalators
could serve all three termini as well as pedestrians crossing the main road.
Escalators serving a proposed leisure, office and housing complex on the north
side could also be used by transit passengers to make optimum use of the
expensive infrastructure.

Right: Fig. 2. BTSC elevated
line and station located over
a busy street—a likely
magnet for hawkers.

Left: Fig. 3. A BTSC
staircase taking up footpath
space and attracting
motorcycle taxis to park.
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Conclusions
Cultural characteristics, and the extent to which the market economy is allowed
free rein, determine the degree to which the public, and particularly landowners
and investors, will accept public direction to influence the pattern and form of
development. Planning regulations, which are considered acceptable in Europe,
would be considered a flagrant interference of individual rights over private land
in many developing countries. This is particularly the case in Thailand, which has
both a laissez-faire capitalist economy and a democratic government with
numerous political parties representing factional interests.

In Bangkok, the best that might be achieved in the short term is probably the
tightening of the building regulations to establish, for example, rights to light,
bare minimum open space standards and controls on the size of the building
envelope. The market will still determine land use, and as permitted plot ratios are
already high, there is only limited scope to use this as a planning tool. Rather than
trying strictly to enforce a city-wide master plan, adoption of transit development
zones offers the opportunity to encourage better planning in specific highly
accessible parts of the city, whilst leaving the majority of the space in between to
market forces.

The extent to which the private sector can be expected to pay for mass transit
systems needs to be weighed against the environmental implications for the city
and its residents. To the cash-starved municipal authority of a grid-locked city, the
benefits of acquiring a private transit system ‘for free’ seem irrefutable. With
construction costs of building underground three times higher than of elevated,
then the private sector will opt for the elevated solution in the hope of a return on
the huge investment. The environmental consequences of massive, concrete,
elevated structures being shoehorned into busy city streets thus need to be
weighed against the drain on scarce public funds of building underground.

Fig. 4. Ratchayothin TDZ,
proposed land uses and
circulation.
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Demonstrating to private developers how following the urban design guidelines
in a TDZ can be mutually beneficial is a crucial factor in implementing such a policy.
Whether financial incentives, in the form of floorspace bonuses to encourage
private developers to provide public facilities, is a fair and equitable way of
promoting good planning remains to be seen. The result could be overbuilding and
a worse environment, especially if TDZ plans were poorly prepared or inadequately
implemented. Inevitably the greater the cost of such major projects, the more the
decision-making process moves into the sphere of the politicians and financiers.
Planners are increasingly likely to be forced into playing a remedial role rather than
being proactively involved in optimising the land-use possibilities of transport
infrastructure.

The experience of Bangkok has shown a concerted response to some of its
major problems. But this leaves much unanswered. In rapidly changing cities like
Bangkok, there remains the need, not just to respond to dominant issues of traffic
alleviation, but also to bring the issues of sustainability, the appropriate mix of
development and the creation of liveable cities, firmly onto the urban agenda.

Note
Only lead consultants are named for referenced Consultants’ Reports which all
included teams of consultant firms.
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Bulk Engineering Services:
Costs and Densities

Introduction
In South Africa, national housing, transport and urban development policies all
promote the densification and compaction of urban areas and discourage sprawl
in the interest of efficient, sustainable and integrated development. This policy
accords with the generally accepted view that higher population densities over a
smaller land area, as opposed to lower densities over a greater land area, lower the
cost of providing public services. This is because shorter distances need to be
traversed, and because of savings derived from economies of scale.

Using the results of applying a bulk infrastructure potential cost model in the
metropolitan area of Greater Pretoria, it is argued that bulk infrastructure capital
costs1 do not simply decrease with increasing density and compaction of urban
form. This is because of the unique interrelationship between infrastructure
thresholds, capacities, location and density over time and space. There are three
factors contributing to this argument: historically distorted patterns of
infrastructure investment, development that has not proceeded according to
prediction, and the specific locational differences in environmental and land-use
conditions that result in differential infrastructure installation costs.

As a result of the policies of separate development, infrastructure investment
was historically allocated in an unbalanced manner, with some areas receiving
massive investment and others, very little. Over time, this has resulted in areas,
within the consolidated urban fabric, that have spare capacity which could be
utilised at a minimal additional cost. Some of these areas are centrally located.

It is not uncommon in South Africa, as elsewhere in developing countries, for
actual development not to proceed according to the predictions made at the time
of the infrastructure installation. These predictions of demand are based on
assumptions of the extent, type and level of service of the development. With
changing development pressures and political changes, predicted demand may
not be realised, resulting in areas of either under- or over-capacity, unrelated to the
distance from the central area, with associated cost implications for
accommodating future development. The degree to which an area is either under-or



296

Sharon Biermann

over-capacity is relevant to the issue of density and cost effectiveness. If an area
has spare capacity, it will be more cost effective to develop that area as opposed to
others, but only until the infrastructure threshold is reached, at which point
additional infrastructure investment is required to accommodate any further
development. Thus, such a threshold is critical in influencing the cost of
development, although it is largely unrelated to distance from the central area.

Infrastructure costs vary with location, according to local land use and
environmental conditions. The same infrastructure installed where excavation is
difficult due to factors such as environmental sensitivity, adverse geotechnical
conditions or intense levels of existing development, costs more than in other areas.
The locations where these adverse conditions exist are largely unrelated to distance
from the central areas. In fact, the intensely built-up nature of the more central areas
makes it relatively more expensive to install additional engineering services.

It can be argued that all these factors result in differential infrastructure
provision costs within a particular study area, largely unrelated to distance from
the central area. In addition, these factors also dictate that different urban areas
display very different cost patterns for infrastructure provision. It is not possible,
therefore, to take the results pertaining to urban form in one particular urban area
and apply them directly to another area, in an attempt to generalise conclusions
about the cost-benefit of certain urban forms.

The chapter starts by examining the key literature regarding bulk infrastructure
costs and urban form. This is followed by a brief description of the ‘bulk
infrastructure potential cost model’ used to generate the potential cost maps and
density considerations inherent in the model. The cost maps resulting from the
application of the model in the metropolitan area of Greater Pretoria are then
analysed in terms of location and density conditions. Some conclusions are drawn
concerning the implications for the compact city argument and sustainability.

Bulk infrastructure costing and urban form
By far the most common urban forms investigated and compared are the dense,
compact, contained, intense urban form and the sprawling, dispersed urban form.
Arguments for and against urban sprawl have been presented from many different
angles, yet few are based on empirical evidence, and fewer still include
engineering services infrastructure costs. Where engineering services costs are
incorporated into the cost analysis, costs are often calculated by applying a
constant cost per person rate to hypothetical prototypes (Real Estate Research
Corporation, 1974; South African Roads Board, 1992). Costs incurred by the
existing capacity conditions, or environmental factors, do not play any role in the
costing process. Differential costs between various locations are thus not
accounted for in most of the examples considered. The Real Estate Research
Corporation (1974) concluded that higher densities result in lower economic and
environmental costs, natural resource consumption and some personal costs for a
given number of dwellings. The South African Roads Board study concluded that
the social costs are less for more central locations than for dispersed peripheral
locations, but that costs for the individual are higher in a centralised location than
in a dispersed location because of high levels of transportation subsidies for the
peripheral location (South African Roads Board, 1992).

Rather than use hypothetical prototypes, Ladd (1992) uses actual statistical
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data of local government expenditure that relate to gross residential density. He
concluded that higher population densities lower the cost of providing public
services. The study did not distinguish engineering services costs, but included
them in capital outlay costs (Ladd, 1992). Other empirical studies have
consistently found that lower operating costs in the suburbs more than offset the
higher initial capital costs of installing new infrastructure (O’Toole, 1996).

A number of simulation and optimisation models have been developed to
evaluate the impact of alternative urban forms or land-use patterns, but they have
not been used to inform the sprawl versus compact city debate. Most of the older
models dealt with the interaction of land use and transportation and did not consider
bulk engineering services infrastructure costs at all (Stylianides and Gunning, 1990;
Chapin, 1965; Reif, 1973; Harvey, 1967; Morrill, 1965; Echenique et al., 1969;
Ingram, Cain and Ginn, 1972; Senior, 1973, 1974). More recently, attempts have
been made to incorporate infrastructure concerns into GIS-based urban models or
planning support systems. The availability of sewer and water services is included
as a factor in determining land suitability in the ‘what if?’ collaborative planning
support system (Klosterman, 1999), but infrastructure costs are not considered. In
those cases where infrastructure costs have been included in evaluation models of
urban form, neither spare capacity nor environmental and land-use conditions, which
vary spatially, are accounted for in the cost calculations (Bhattacharyya and Pant,
1996; Birkin et al., 1996; Grigg, 1997; Landis, 1995; Landis and Zhang, 1998;
O’Toole, 1996). The one exception is the TOPAZ model which accounts for terrain
conditions in the form of slope (Brotchie et al., 1994; CSIRO, 1997). Costs have either
been calculated on the basis of static per person rates (Grigg, 1997), as a function
of network distance (Bhattacharyya and Pant, 1996), or on operating costs only
(Birkin et al., 1996; O’Toole, 1996). Certain models intended for determining
optimum engineering design solutions for infrastructure networks, rather than for
evaluating alternative urban forms, do include capacity conditions, but do not
account for the effect of influencing factors on costs (Wadiso, 1997).

The bulk infrastructure potential cost model

Purpose
The bulk infrastructure potential cost model was developed in order to provide a
tool for planners to incorporate bulk infrastructure cost considerations into the
early land suitability assessment phase of the integrated development planning
process (Biermann, 1999a). Although the model was specifically developed to
assist in generating more cost-effective spatial options, it is essentially evaluative
in nature and evaluates various density options, and it provides some evidence
regarding the cost effectiveness of various urban forms (Biermann et al., 1998).

Potential costs are calculated on the basis of demand for services in terms of
density scenarios and the capacity in the existing system, and include additional
cost factors such as geotechnical, land-use and environmental conditions to
further enhance cost accuracy. The model considers only initial or capital costs,
excluding financial, running and maintenance costs, and it emphasises
comparative costs but not necessarily actual costs.

The output of the model takes the form of potential cost surfaces which facilitate
the relative comparison of infrastructure costs for different density conditions
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across space. These cost surfaces can be incorporated with other land suitability
criteria, using multi-criteria evaluation techniques combined with GIS, to determine
development potential (Biermann, 1999b; Biermann and Whisken, 1998), or can be
used independently to inform urban form debates.

Theoretical basis
The theory and technique of threshold analysis originated in Poland out of the
work of Malisz (1969) and was developed by Kozlowski (1971) and the United
Nations (1977), and applied in Scotland (Kozlowski and Hughes, 1967, 1972;
Scottish Development Department, 1973). The theory of threshold analysis was
based on the observation that towns encounter physical limitations to their spatial
growth in the form of natural limitations such as topography, or in the form of man-
made limitations such as public utility network systems (United Nations, 1977).
These limitations have been called the thresholds of urban development. They are
not irremediable, but can be overcome at a high capital investment cost or
threshold cost (Kozlowski and Hughes, 1967). Threshold analysis is concerned
with those physical characteristics of an area which cause significant
differentiation in the unit cost of future urban development, and deals only with
costs which vary with location (Lichfield et al., 1975). A threshold occurs when
new units of development cannot be constructed and serviced at their previous
unit cost levels and significant additional outlays are required. The presence of a
threshold is indicated either by a steep rise in the gradient or a discontinuity in the
marginal cost curve of urban development. Changes in the unit cost of
development can be caused by a variety of physical factors, ranging from the
topography to the physical capacity of the public facility (Lichfield et al., 1975).

Pillars
There are three essential elements in the bulk infrastructure cost model—
threshold, density and cost (Fig. 1). It is the manner in which these three pillars are
incorporated and related to each other which forms the basis of the model.

Engineering services infrastructure is, by its very nature, a utility for people,
particularly for urban people, which is necessary for health, mobility and industry.
As the number of people increases within an area, so the infrastructure has to
expand to accommodate additional requirements. Limits or thresholds, directly
proportional to the size of the infrastructure, exist because of the fact that
infrastructure has physical dimensions e.g. pipe diameter, reservoir capacity. The
relationship between density and threshold dictates whether or not additional
infrastructural expenditure is necessary to accommodate additional people.

The manner in which the three pillars are incorporated into the model is largely
through capacity analysis (Fig. 1). The density levels set can be converted into the
number of additional person units required per sub-area, which in turn can be
translated into infrastructure capacity demand figures. The desired level of services
influences the resulting capacity demand figures. The lower the level of service, the
less the demand for infrastructure. Levels of service are kept constant in order to
calculate relative costs. Infrastructure thresholds are equivalent to the design
capacities of the various components of the infrastructure system. The existing
infrastructure network and facility design capacities are compared with the current
utilisation of infrastructure in order to quantify the capacity supply situation. The
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quantitative comparison of capacity demand with capacity supply determines, first,
whether or not additional infrastructure is required and second, how much
infrastructure is required (or how many infrastructure investment units are required).
Investment units can be in the form of metres of conduit or the number of facility
modules. Base cost per investment unit is influenced by additional cost factors
relating to local environmental conditions (geology, soil type and characteristics,
slope and environmental sensitivity) and current land-use conditions (type and
intensity) (Biermann and Whisken, 1998; Biermann, 1999a).

Engineering services, including water, sanitation and electricity capital costs
(at 1995 prices), are determined and represented spatially, for various population
density scenarios. Bulk water costs comprise: link costs (cost of linking the
development with the distribution reservoir); distribution reservoir costs
(including pressure towers); feeder main costs (pipes linking distribution
reservoirs with system mains or bulk supplier mains); system main costs (pipes
linking distribution reservoir feeder mains to receiving reservoirs); and receiving
reservoir costs. Waste water treatment works costs, bulk outfall sewer network
costs and sewer link costs (linking the development with the outfall sewer
network) are included in sanitation costs. Electricity costs incorporate 132/11kV
substation, cabling and transformer costs.

Densities

Purpose of density scenarios
The establishment of population density scenarios is critical for the modelling
process. It is necessary to keep density constant throughout the study area in order
to compare potential infrastructure costs spatially across the area. The bulk
infrastructure potential cost model is intended for use in the early, informative stages
of the planning process when proposals regarding land use and densities have not
yet been made. In fact, the intention of the model is to provide precise answers to
the question of where it would be most suitable to develop, for what type of land
use and at what type of density. The density scenarios set for the model are thus
theoretical in nature, with the purpose of facilitating locational comparison of costs
across the study area. Different density scenarios are set to enable the assessment
of the effect of changes in density on bulk infrastructure costs.

Density scenarios adopted
The existing gross population density for the study area is 14 persons per hectare. Three
arbitrary density scenarios were set for this study: a low-density scenario corresponding
to 20 persons per hectare, a medium-density scenario of 40 persons per hectare, and a

Fig. 1. The three pillars of the
‘bulk infrastructure potential
cost model’ and their
interaction mechanisms.
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high-density scenario of 60 persons per hectare. The intention was to show the impact
of increasing densities on cost, within reasonable density limits. It was not the intention
to set a density scenario corresponding to that of current high-rise development in the
study area (98 persons per hectare) throughout the entire area. Rather, without being
location-specific, the selected average gross density scenarios were intended to
represent a range of housing types and densities which vary with location e.g. high
densities along major public transport routes and lower densities, either further away,
or to accommodate other land uses, roads and open areas.

The approach in adopting density scenarios was to calculate relative bulk
infrastructure costs if all land in the study area was developed to a gross density of
20, 40 or 60 persons per hectare. In instances where current population exceeded
the scenario population, the current population was taken as the scenario population.
This occurred predominantly in the lower income, previously black, township areas,
where densities are between 60 and 100 persons per hectare (GPMC, 1997). In reality,
all land in the study area will not be developed. Nature reserves, for example, have
been designated for preservation, conservation and recreation activities. The model
does not exclude any area from analysis due to current land use, even if it is currently
a nature reserve. The model includes all land, developed and undeveloped, and asks
the question: if this land were to be developed or redeveloped to a certain density,
what would the relative bulk infrastructure potential cost be? It would be the role
of the broader land delivery process to include, or exclude, land for development
on the basis of a much wider range of issues, including the results of this model.

Density and infrastructure demand
Potential population numbers determine potential infrastructure usage which is
utilised in the demand-side analysis of the infrastructure cost model. The
residential population is not the only user of bulk infrastructure—industry,
agriculture, social and commercial uses also have infrastructure requirements. In
the urban context, industrial and commercial activities are the most pertinent. The
model does not take into account usage of infrastructure by social facilities, such
as schools and libraries, and by business areas, since the usage is relatively minor
and does not peak at the same time as the main residential peak (National Housing
Board, 1994). It is assumed that for large water and electricity-dependent, high
effluent-producing industrial uses, separate infrastructure provision arrangements
will be made, and they are not included in the model.

Density and infrastructure supply
The relationship between infrastructure capacity (supply) and density
(infrastructure demand) is crucial for the model. Design capacity is compared with
the total capacity required (based on total population including existing and
potential additional population). Costs are eventually expressed for the
additional population on the assumption that the costs incurred by new
development are the responsibility of the additional people, and not the
responsibility of the people already resident in the area.

Density and over-capacity
A further consideration that relates to density and capacity occurs when the
infrastructure is already operating theoretically at over-capacity. This occurs



301

Bulk Engineering Services

when the existing calculated demand exceeds design capacity. In reality, these
circumstances occur when infrastructure is designed to cater for peak usage,
whether that peak occurs daily, seasonally or under emergency circumstances. In
periods of non-peak usage, therefore, more users can be accommodated in
practice. Operating at over-capacity does not mean the infrastructure ceases to
function totally, but rather that certain users, depending on their location in
relation to the infrastructure system, will have no service or a limited service, for
certain periods, be that daily or seasonally.

The problem created by this phenomenon in the model is that in situations
where theoretical over-capacity occurs, as soon as the scenario population
exceeds the existing population, the cost of rectifying the current over-capacity
problems accrues to the new development. The problem has been solved in the
model, in areas where the problem exists, by proportioning the incurred cost to the
additional population, defined as the difference between scenario population and
infrastructure design population, rather than the difference between the scenario
population and the existing population. An element of the theoretical still
remains, however, in that the new or additional population figures include some of
the existing population. This is preferable to assigning all the cost to the truly new
population with the result that the per capita costs for those areas are relatively
higher than for other areas where no over-capacity conditions exist.

Application of the model

Study area
The model was applied in the Greater Pretoria Metropolitan Council (GPMC) area
(Fig. 2). Pretoria is the administrative capital of South Africa, located in Gauteng
Province, about 50km north of Johannesburg. The study area covers 130,000
hectares stretching over a distance of 65km from north to south and over 50km from
east to west (GPMC, 1997, p.28). It comprises the three metropolitan substructure
areas of the Town Council of Centurion in the south, the City Council of Pretoria
in the centre, and the Northern Pretoria substructure in the north (Fig. 2).

Resultant bulk infrastructure potential cost maps
Using the model, 27 base cost maps were generated for the study area, comprising
nine cost components (5 water, 3 sanitation and 1 electricity), each for three alternative
density scenarios (low, medium and high). An additional four cost maps were generated
in the form of composite overlays—one each for water, electricity and sanitation—
and a final composite overlay which included all three services (Biermann, 1999a).
In this chapter, only some of these cost maps are used to illustrate the argument.

Given the unique interaction between the existing infrastructure capacity,
existing and proposed densities, level of service and environmental and land-use
conditions across space, our intention is to demonstrate that:
 
• in terms of location—more compact development in the form of infill, close

to the city centre, is not necessarily a sustainable option in terms of cost
efficiency as compared to more peripheral, edge development;

• in terms of densities—more compact development in the form of increased
residential densities does not necessarily reduce per capita infrastructure costs.
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Cost effectiveness of central versus peripheral locations
The cost surface for water distribution reservoir costs, using the low-density
scenario (Fig. 3), certainly indicates high per capita costs in some peripheral areas.
The northern parts of the central area and the south western and south eastern
peripheral areas indicate relatively high costs, but a significant part of the non-
peripheral, southern portion of the central area displays the highest costs. In
comparison, keeping the density scenario constant, the cost surface for outfall
sewer network costs (Fig. 4) indicates the highest costs on or near the periphery, in
some cases. However, in the case of the far eastern portion of the study area, which
is relatively far from the central area, costs are relatively low.

Fig. 2. Locality map of the
Greater Pretoria
Metropolitan Council area.
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In absolute terms, distribution reservoir per capita cost for the entire study area
for the low-density scenario is more than double that of outfall sewers (Table 1).
While a consideration of the spatial pattern of the cost of individual infrastructure
elements is useful in demonstrating the diversity of spatial cost outcomes, it is
essential ultimately to consider total infrastructure costs. The combined cost
surface for the low-density scenario (Fig. 5), as expected, strongly reflects the
spatial cost pattern of the most costly infrastructure elements, which are water and
electricity (Table 1), but it also highlights the effect of environmental conditions,
particularly geotechnical conditions (Fig. 5). High costs do occur in the
peripheral areas in the north, south west and south east of the study area, but again,
high-cost areas also occur in the central areas, while the peripheral far eastern area
is a low-cost area (Fig. 5).

Above Left: Fig. 3. Water
distribution reservoir per
capita costs for the low-
density scenario.

Above Centre: Fig. 4. Sewer
network per capita costs for
the low-density scenario.

Above Right: Fig. 5.
Combined water, sanitation
and electricity per capita
costs for the low-density
scenario.

Left: Fig. 6. Influencing
factor costs for water pipes
and sewers.
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Cost effectiveness of increasing residential densities
Because of the increase in the numbers of people requiring additional
infrastructure, the total infrastructure costs for the entire study area increase with
increasing density for all cost elements, with the high-density scenario costing
200% more than the low-density scenario (Table 1). The cost increase is not
proportional to the number of additional people for each scenario. The cost
increase from the low to the medium-density scenario is nearly 100%, while the
cost increase from the medium to the high-density scenario is just over 50%. This
indicates that different thresholds for each different cost element are reached at
different times as density increases (Table 1).

Total infrastructure costs per capita do decrease with increasing density, but very
marginally, so as to be almost insignificant (Table 1). This total picture is made up
of electricity costs that increase with density, balanced by decreasing sanitation
and water costs (Table 1). Most individual cost elements decrease with increasing
density, but receiving reservoir, waste water treatment works and electricity costs
increase with increasing density (Table 1). Although total per capita costs remain
virtually constant with increasing density, per capita cost surfaces obtained for
each density scenario indicate that the proportion of the study area associated
with costs of greater than US$50 per person increases with increasing
density, although the surface area with costs of greater than US$80 per person
decreases (Fig. 7).

Again, it is obvious that even in the case of the high-density scenario, some
central areas are as costly to develop as some peripheral areas. Higher costs in
peripheral areas are usually due to a combination of all services, whereas, in the
developed area, there are usually only one or two cost factors, predominantly
water factors, responsible for the higher cost (Fig. 7). This can be attributed to the
fact that in developed areas not all engineering service thresholds are reached at
once, whereas, in newly developing areas, all services need to be provided from
scratch at the start of development—there is no condition of existing spare
capacity.

Relatively low combined costs in the far northern area and far eastern areas
can be attributed to lower levels of service, and the way in which the model

Table 1. Total (Millions of
Rand) and per capita
(Rand) infrastructure costs
for each density scenario.
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deals with situations where existing density exceeds the scenario density (Fig.
7). Lower service levels exist in these low-income areas, thus per person service
usage is lower. Available spare capacity can therefore go much further in
meeting the demand than the same available capacity in areas of higher usage.
In situations where existing population exceeds the scenario population, the
model takes the existing population as the scenario population, and as long as
the existing population equals the scenario population, no additional costs are
incurred. Due to the fact that these are areas of existing high density, the model
generally allocates no additional people to these areas and thus the costs
are zero.

Implications for the compact city debate

Density and distance
The results indicate that bulk infrastructure costs do not simply decrease with
increasing density and with decreasing distance from the central areas. In all
cases, total infrastructure costs increase as density increases, due to the
additional demand placed on the system as a whole. Per capita costs, however,
do decrease with increasing densities for some cost items but not for all.
Electricity per capita costs, for example, increase with increasing density. It has
also been demonstrated that for all services considered, the more central
areas can be as costly (or more costly) to develop as certain more peripheral
areas, as a result of existing spare capacity and environmental and land-use
conditions.

The question is posed whether it was worth the effort of including all the
costs, and whether it would suffice to consider only the most costly
infrastructure elements in future costing exercises. The cost calculations
clearly demonstrated that, for the entire study area, certain total costs were
much higher than others. However, because of the variation in all the costs with

Fig. 7. Combined water,
sanitation and electricity per
capita costs for low, medium
and high density scenarios.
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location, it is important to include all the network and facility costs for water,
sanitation and electricity. In some areas, a particular cost, which may be the
least in terms of total cost for the study area as a whole, may be extremely high
for one particular area, and can significantly influence the development
potential of that specific location. If that cost were left out of the equation, an
incomplete, and thus incorrect, cost pattern would emerge for particular
locations in the study area.

Environmental and land-use conditions which are location-specific influence
infrastructure costs in a manner unrelated to distance from the central areas. For
the study area, the most significant impact of these factors on base costs occurs in
the land use-intensive parts of the central areas: in the south western parts, where
a geological formation (a dolomite band) influences both central and peripheral
areas, and to the north of the study area, where steep slopes and difficult soils also
affect both central and peripheral areas.

These results clearly indicate that the existing local infrastructure capacity and
environmental and land-use conditions significantly affect the cost at particular
locations within the study area. It can be deduced that, as other study areas have
very different local circumstances, conclusions relating to sprawl, derived from
the application of the model in this particular study area, cannot be generalised or
transferred to any other study area.

Policy
National housing, transport and development policies all promote the
densification and compaction of urban areas and discourage sprawl in the interest
of efficient and integrated development. However, it can be argued that it is not
prudent to make generalised categorical statements for densification, or against
sprawl, as a policy directive for the following reasons:
 
• definitions vary,
• there are very few quantitative studies with proven results to back up the

statements and position taken,
• differences exist in the range and type of costs included,
• local circumstances differ.
 
There is not enough evidence in the literature to conclude that densification is the
cost-effective alternative in all situations, and under all conditions. The
implication for policy making is that such words as ‘compact’ and ‘densify’
should be avoided as imperatives. Rather, emphasis should be placed on reducing
the negative aspects attributed to both sprawl and densification, and promoting
the positive aspects of both. This is in fact advocated in existing housing and
development policy to promote the location of residential and employment
opportunities in close proximity to each other, and to optimise the use of existing
physical and social infrastructure (Republic of South Africa, 1994, p.52; Republic
of South Africa, 1995, p.10). Such policy directives unnecessarily complicate
interpretation when they include statements like ‘discourage sprawl’ and
‘contribute to the development of more compact settlements’ (ibid.). The result of
applying polices which emphasise the positive and mitigate the negative aspects
of sprawl and densification will be a physical form—sprawling or compact, or
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some combination of both—but one which is applicable and appropriate to specific
local conditions.

A conclusion which can be made in relation to general policy directives
concerning sprawl and densification is that development should be promoted in
areas of existing spare infrastructure capacity, and in areas where infrastructure
would be relatively cheaper to provide. Highly intensive land use, and green-field
or infill development, should be avoided on areas of dolomite or slopes of greater
than 12°, unless affordability levels are high enough to pay for mitigating costs, as
these have the most significant impact on increasing the base cost for both water
pipes and sewers.

Implications for sustainability
The development and application of the model has demonstrated the
importance of including infrastructure costs in the compact city debate. The
model itself is the means by which planning issues such as density, growth and
sustainability are integrated with aspects of infrastructure systems, capacity,
thresholds and infrastructure costs, in order to ensure a more sustainable
urban form.

The model contributes towards sustainable development in that it complies
with four of Marrazzo’s (1997) sustainability concepts and practices for
engineering services provision:
 
• Development is promoted in relation to areas of existing spare capacity or

cheaper infrastructure provision costs;
• Bulk infrastructure costs are considered as part of a broader systems approach

where it is recognised that many other cost considerations, as well as softer
issues, play an important role and should be considered in the development
decision;

• The model promotes the payment of real costs for bulk infrastructure services
in that it avoids development in costly areas unless there are commensurate
affordability levels; and

• The model encourages collaboration between disciplines and the use of
common data sets, particularly in relation to GIS, so that costly duplication is
avoided.

Levying of bulk service contributions
Cost is significant both for housing provided by the state and that provided
through private development. In the case of public provision, the lower the
engineering services cost, the more is available for other infrastructure such as
housing. For private developers, there are often other more important factors
than services costs involved in location decision-making. This often means
that a locational choice is made which is not the cheapest from the services
cost point of view. Local authorities could recover the real bulk infrastructure
costs of development by charging the real cost of services. If private
developers want to develop in certain areas that are not cost effective for
service provision, they can proceed with development as long as they pay the
local authority the total costs of the service provision. The way that services
contributions are levied in many local authorities (both locally and
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internationally) is often on an averaged basis. It can be argued that this can
encourage sprawl because on the periphery where land costs are less,
infrastructure costs can be high. Yet the services costs to the developer, and
eventually to the consumer, will be the same as for infill development in a
more central location where land costs are higher. If real costs were levied, this
would contribute to development occurring where it is economically sensible
to do so, thus reducing the negative impacts of sprawl. The model can assist in
determining a differential levy for various locations, which reflects more
adequately real costs for that particular location.

Note
1. Bulk infrastructure refers to water, sanitation and electricity reticulation, storage and

treatment facilities, operational from the edge of particular settlements or suburbs up
to and including storage and treatment facilities for which the particular metropolitan
authority is responsible. Capital costs are the initial, once-off costs of providing
water, sanitation or electricity infrastructure, but excluding operating costs which
refer to routine maintenance and other costs incurred in keeping the service
operational.
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Compact City Environmental
Strategies:
Calcutta’s Urban Ecosystem

Introduction
Calcutta’s origins were as a colonial city, the product of an economic and political
process imposed from outside the country (Banerjee, 1990). It was established in
1698 on the site of three villages, was formally extended in 1717 when the
English purchased 38 villages (Bagchi, 1939, pp.12–13), and by 1793 there were
55 villages immediately outside the town limits of Calcutta (Sinha, 1978). Its
growth has been rapid. In 1710 Calcutta had just 12,000 people, and by 1752 it
was estimated to have had a population of 409,000 inhabitants. By the eighteenth
century Calcutta was larger than any British city except London and held the
position of ‘Second City of the Empire’ (Marshall, 1985). During the nineteenth
century its population increased to 700,000, and by 1931 the Census showed its
population at nearly 1.2 million (Bagchi, 1939, p.23). By 1960 Calcutta ranked
number ten in size as an ‘urban agglomeration’ with a population of 4.5 million
and by 1995 it ranked globally as the ninth largest city with a population of 11.7
million (WRI, 1996).

There can be few places on earth that have transcended their colonial history as
completely as Calcutta. It seems that ‘excepting two other Indian centres, Bombay
and Madras, there is no city where the colonial impact has given birth to a new
society and culture so complex, so creative, so stably indigenized’ (Chaudhuri,
1990a, Introduction). There are few places that exhibit starker contrasts between
wealth and poverty, and power and helplessness, within a legacy of both
indigenous and colonial practices. It is a place that has defined itself ‘against a
background of disorder, deprivation and cynicism exceeding that of most other
cities and questioning the very rationale of urban culture’ (ibid.). With such a
background, how does Calcutta match up to the ideals of compact city theories,
and can it achieve environmental sustainability?

Compact, ecological or green?
Compact city theory draws from the same well of ideas as those of the ‘green’,
‘sustainable’ and ‘eco’ city. It is also related to the ‘arcological’ visions of
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Paolo Soleri (1987) and American ‘design outlaws’ like Pliny Fisk (Zelov and
Cousineau, 1997), and to research from the European Union (CEC, 1990), and
Australia (e.g. Newman et al., 1990). Models of the ecological city variously
stress energy, traffic, and the development of healthy communities (Koskiaho,
1994). The nesting of ideas varies, so that ‘green cities’ may or may not be
compact, and compact cities may or may not be ‘green’. Superficial theorists
like the UK architect Richard Rogers typically bring together a selection of
characteristics to illustrate their preferred model of what a compact city is
supposed to encompass. Rogers, for instance, uses ‘ecological city’ and
‘compact city’ as subsets of an overall definition of a ‘sustainable city’ (Rogers
and Gumuchdjian, 1997).

The compact city is, emphatically, not about compressing existing cities to
make them fit preconceived notions of a proper size. There is no intrinsic value in
merely being small—‘if “small is beautiful”, the whale is ugly and the mouse is
beautiful…. Gigantism is the problem, not size as such’ (Soleri, 1987, p.29). In
cities that have become dysfunctionally large, the problems and prospects are a
consequence of a number of interrelated factors. As Knowles (1996, p.135) points
out with respect to architecture, the ‘right size, and notably the right size of
building’ is a relative concept, and his studies in Los Angeles conclude that the
best density of building is in a size range that is neither too great nor too small. It
is tempting to conclude that the same might apply to cities. As yet we lack the
evidence to discern what an ‘appropriate’ size might be. At this stage of the debate
any evidence for compactness or sustainability that ‘works’ needs to be
considered, and the responses to that evidence will need to be specific to the place
and circumstance, and allow for a range and scale of proposals from the
neighbourhood to the region.

Compact Calcutta?
Calcutta, although not small in area, is very densely populated. Land falls away
from high points along the banks of the Hooghly River, so that the best land for
building is closest to the river. Part of Calcutta’s inheritance from the initial need
to build close to the river is a readily distinguishable compact core (Fig. 1). The
‘inner city’ of the Calcutta Municipal Corporation covers 100km2 and contains
over 3.5 million people, representing about one-third of the total population
living in the surrounding urban agglomeration. Its density of nearly 32,000
people per km2 greatly exceeds the World Health Organisation’s recommendation
of 2,500 per km2 (Chakraborti, 1990). The city is still growing and spreading over
its hinterland. The underlying compact form of Calcutta has not made any
obvious contribution to improved air quality. Whilst the inner city generates
garbage at a rate which is less than half that of most industrial cities, air pollution
from cars, cooking and diesel generators create some of the worst air quality in the
world (Chakraborti, 1990).

According to Chaudhuri, Calcutta has absorbed the biggest mass migration
in human history ‘with incredibly meagre resources, little attention, and less
sympathy’ (Chaudhuri, 1990b, Introduction). City boundaries do not remain
fixed in time, and the definition of what is or is not within a city’s boundaries
also changes. Chaudhuri records that acts of exclusion from, and inclusion
into, Calcutta’s city limits have been very much part of its history. He suggests
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that this shows that the State Government was, quite reasonably, unable to cope
with the spread of urbanisation through institutional mechanisms—and that the
problem remains unresolved (Chakraborty, 1990). This has had an impact on
Calcutta, where the central city density has increased and has remained high
over time, and where there are relatively high densities on the periphery, so that
the compactness of the city results from high densities overall (Breese, 1966).

If the compact city is about intensive land use, centralised activity and higher
densities, then Calcutta is compact. If it is about most people moving around
without cars, then Calcutta complies. If quality of life is a key criterion, then the
city fails. The compact city model is hard to apply to any spreading metropolis,
although in cities like London one can identify a polynucleated structure that
possesses some compact city characteristics. While there is no accepted general
theory, the compact city idea is strongly linked in current literature to the broad

Fig. 1. Calcutta’s compact
core and surrounding urban
agglomeration.
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concepts of the sustainable city (Welbank, 1996). Calcutta, although having some
relevant characteristics, is neither compact nor sustainable in these terms.
However, it does contain aspects of compactness and sustainability that show at
least a glimmer of what might be possible in developing countries if sufficient
resources and planning were to be mobilised.

Given the characteristics of Calcutta, it is useful to put it in a context within
which it can be considered. The city of Curitiba in Brazil is an example that shows
how the mobilisation of resources and planning can help improve sustainability.
By contrast, Adelaide in South Australia is definitely not a compact city, neither is
it remotely sustainable in its present configuration as an energy and resources
consumer. These particular examples can be seen to represent an ‘urban spectrum’
with Calcutta at one end, Curitiba somewhere in the middle, and Adelaide at the
other.

Adelaide and the western comfort zone
Although it covers approximately the same physical area as Calcutta, Adelaide
could hardly be more different, yet links between Calcutta and Adelaide are
not entirely tenuous. Both were founded as intentional colonial interventions
for exploiting the resources of their hinterlands. Both successfully extended
the reach of the British Empire. In planning for a city of wide streets, Colonel
Light, surveyor and founder of Adelaide, was said to have been inspired by the
example of Calcutta with the wide streets of its rich colonial urban landscape
‘balanced by noble and strategically placed architecture’ (Dutton, 1971,
p.215). Adelaide was founded a little over 150 years ago. At the time Light
visited Calcutta, its history as a British city had already spanned the same
number of years.

In Calcutta, slum dwellings may hold a dozen or more people per small
room, whereas ‘25% of households in Adelaide have a single adult living in
them either as a single parent or as a lone person—the lone person is 20% of
the total households’ (Clements, 1992, p.446). This fact is integral to the
comfortable, low-density lifestyle that some argue would be disagreeably
changed by a move towards compact cities (Stretton, 1996). Such sub-urban
apologias, curiously, ignore the real human cost of the transport system on
which its ‘equitable’ low-density form relies. Stretton (1996), for example,
whilst praising the Australian auto-dependent lifestyle for its freedom and
provision of private space, fails to address the price paid in road deaths. One
quarter of a million people worldwide are killed every year by cars and many
more are maimed. Even setting individual human and social costs aside, the
economic cost of death and disablement is a high price to pay for personal
space (Newman et al., 1992). It has also been claimed that more fuel-efficient
cars would resolve the problem of transport energy consumption, but more
efficient vehicles do not assist in maintaining efficient city morphologies. For
example, in the two decades since the Oil Crisis of 1973, vehicles have become
more efficient, but whilst California’s population increased by 50% in that
period, the area of its cities has increased by 100% (Register, 1997). Indeed,
Australia’s ecological footprint is 10 times greater than that of India—8.1
hectares per capita versus 0.8. Calcutta thus has approximately the same
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ecological impact as Adelaide, even though its population is 11 times greater
(Wackernagel et al., 1997).

Curitiba
Curitiba is frequently presented as a model for sustainable urban development in
a developing country environment. It may not fully qualify as an ‘ecological city’,
but since 1971 progressive city administrations have adopted a development plan
that embraces what are often identified as ‘ecocity’ characteristics. These are
‘based on a preference for public transportation over the private automobile,
working with the environment rather than against it, appropriate rather than high-
technology solutions, and innovation with citizen participation in place of master
planning’ (Rabinovich and Leitman, 1996, p.27).

Curitiba is also justly famous for its adoption of an above-ground transit
system using articulated buses that cost much less than an equivalent subway
system. Calcutta is still struggling to complete a subway system whilst ageing
trams operate in its crowded streets. The economics of surface transportation
versus subways may look good for most urban environments but it can only work
if there is sufficient space. Calcutta does not have that option as it is so densely
packed with buildings that only 6.5% of the city’s area is occupied by roads
compared with, for example, 16% for Bombay and 23% for Delhi (Chaudhuri,
1990b, p.148).

Development planning has been on the basis of ‘master plans’ for at least the
last four decades in Calcutta, even though the pattern of the city’s development
‘was chaotic from the inception of the city’ (Chatterjee, 1990, p.133).
Nevertheless, ‘Calcutta remains one of the least planned cities in the world’ (ibid.,
p.147). It presents an urban environment that does not easily lend itself to
‘Curitibanisation’ and demonstrates that specific compact or sustainable city
issues cannot necessarily be addressed by principles, policies or processes that
have been successful elsewhere.

Transferable solutions for Calcutta?
Although, to an extent, the examples of Adelaide and Curitiba are drawn upon
arbitrarily to illustrate a spectrum, they indicate that arguments can be made for
both compact city and sustainability ideas in very different places with different
urban morphologies and contexts. Obviously the low-density forms of Adelaide
are entirely inappropriate for the form, density and culture of Calcutta, while
Curitiba’s transport solutions use more road space than Calcutta can ever provide.
At the same time there are some lessons that, at least in principle, could apply. The
integrated planning developed within Curitiba, deploying low-technology
solutions and involving citizen participation, as will be seen below, has a
resonance in Calcutta. Also, even in the suburban context of Adelaide which has
ample land to grow food, ideas for urban agriculture and provision of green space
within Calcutta have some relevance. Some of these broader ecological issues are
thus considered.

Ecological city region?
A city as dense and compact as Calcutta could be seen as having intractable
problems if considered in isolation from the context of its immediate region.
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Within this context there are a wider range of possibilities that address the major
component of its failure as a compact city, that of quality of life. This could be
enhanced through ecological or ‘green’ dimensions that might also contribute to
sustainability.

Well-respected, socially aware planners and commentators have drawn
attention to those aspects of ‘sustainability’ that are directly related to
technology. Typical is Alexander’s view that people are emotionally and
spiritually affected by what he calls the ‘ecology movement’ but that ‘people who
speak for ecology’ have not yet made that clear (Alexander, 1997, p.214). The
complex relationships of resource exchange and management between urban
centres and their regions has sustained civilisation over centuries. In this process,
the natural landscape has become ‘artificial’ and its remaking has resulted in the
creation of an ecology, or ‘living fabric’ (Alexander, 1997, p.215), that is
susceptible to degradation from poor management, or through lack of
understanding of its existence and structure. Eco-theorists would probably agree
with Aberley (1994, p.127) when he proposes that by ‘identifying and protecting
…veins of “natural” habitat, humans would be acknowledging a fundamental
change in the definition of progress. We would be accepting that life depends on
life, and that the first principle of human survival is to reintegrate bioregional
cultures into matrices of native ecological associations’.

Such a perspective may not be articulated explicitly in any regional plan for
Calcutta, but it is implicit in planning that recognises the assets of natural systems
as integral to human settlements. This is the case in relation to East Calcutta,
where 12,500 hectares of ‘constructed’ wetlands are used for fisheries (Sarkar,
1990). It has been stated that:
 

Besides the direct economic benefits offered by the wetlands to the city and its
environs, scientific investigations have revealed that wetlands offer a unique
ecosystem manifested in nutrient recovery and recycling, releasing excess
nitrogen, inactivation of phosphate, removal of heavy metals, chemicals, and
toxic and suspended solid matter. Wetlands also play a positive role as a strong
reservoir in a drainage basin by recharging aquifers and mitigating floods
during the monsoon. (Ghosh, 1992, p.7)

 
These wetlands with sewage-fed fisheries are an example of ecosystem
adaptations that have treated human wastewater for millennia (Hill, 1997). The
evolution of such ecosystems has produced an environment in which the
thirty-odd villages east of Calcutta take its solid waste, liquid sewage and
polluted air and produce clean air, fresh water, and fresh fish and vegetables.
In addition, income and employment are generated in the rural sector
(Sarkar, 1990).

Green Calcutta?
While the region can help to enhance the overall sustainability of a compact city,
urban agriculture can also make a valuable contribution to urban sustainability,
particularly in developing countries. Smit and Nasr (1992, p.147) note that
although agriculture and urbanisation are ‘commonly viewed as conflicting
activities’, it can be seen that ‘there are considerable land and water areas in the



317

Compact City Environmental Strategies

urbanized sphere that are available for agricultural use’. The idea of including
productive land within the framework of urbanism has been popularised in recent
years. There was a surge of interest in localised (and therefore of necessity, urban,
or peri-urban) food production in ‘western’ democracies when environmentalism
was boosted by the ‘oil crisis’ in the early 1970s, evidenced by publications like
Agriculture in the City (El Mirasol, 1976). Trainer’s vision (1996) for
transforming Australian cities saw them evolving from suburban street and lawn
monocultures to places filled with vegetable gardens and productive landscapes.
In many ways these visions recreate the environment of small-scale, localised food
production that has been part of pre-industrial cultures. In Calcutta, this diverse
and intense approach is repeated at a slightly more extended scale. It may have
evolved from the traditional Indian use of ponds as a central feature in village life,
and may thus be seen to represent the recasting of rural patterns into an urbanised
context.

Santosh Ghosh, as the former Chief Architect for Calcutta and West Bengal,
has an intimate knowledge of the city and its planning systems. Undeterred by
the scale and scope of Calcutta’s problems, he has proposed a ‘green’ vision for
Calcutta. His proposal suggests that ‘scattered green space within the
compactly built up area will act as an oasis and also a continuous wedge of
green, widening at the edge of the city into the green belt and then into a rural
landscape, establishing a coherent relationship between urban and rural areas’.
The image was focused on the compact urban area but notes that the making of
such an ecologically integrated metropolis ‘depends on citizens’ awareness
and a movement to preserve and protect, together with the Government’s
programme for greenery and wetland projects (Ghosh, 1992, p.18). Calcutta is a
case study of environmental improvement in the context of sustainable
development. He points out that in planning to cope with the powerful
demands of a growing city, concerns for demographic, social, economic and
physical imbalances often overshadow concerns for ecological imbalances, but
that in Calcutta, these competing concerns have been reconciled in some
respects.

Conclusion
Turning Calcutta into an ‘ecological metropolis’ may be a challenging task. If a
city of the population and size of Calcutta is able to sustain its key ecological
functions despite the pressures of population growth and development, then it is
reasonable to contend that, for compact cities, the challenge may be more easy to
achieve than is commonly believed. In recent years the economics of ‘constructed
ecosystems’ have been proved on the compact city scale in Arcata, California,
where that city of 15,000 people gained economic benefit and improved fish and
wildlife habitat by treating their effluent by developing wetlands and restoring an
urban waterfront (Hill, 1997). A similar argument can be advanced for Curitiba,
where population and developmental imperatives have also been subsumed
within a coherent overall planning framework that accepts the pragmatic realities
of its place and time, yet directs both social and economic development towards
ecologically sustainable outcomes. Calcutta is planning to meet a number of
challenges, including finding creative ways to utilise human, natural and
financial resources in the service of the urban poor and their ecosystems (Perlman,
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1994, p.82). This has already been established within the region which includes the
wetlands, but it may also be achievable through the ideas for greening the city.

While there may be policies and action to improve Calcutta’s urban ecosystem,
there are still questions about whether, as a ‘compact’ urban environment, it can
achieve a better environment and quality of life. The huge contrasts between
poverty and wealth exist, but there is evidence of a more general increase in
people’s incomes, and with it more concerns over the quality of the urban
environment. For example:
 

In the 1980s, a middle-class revolution has silently seized Calcutta. There is a
new trend towards sporadic beautification, preservation of old monuments,
and a certain streamlining, sophistication and even luxury in middle-class
homes. With this goes a new concern for the environment. (Bandyopadhyay,
1990, p.78)

 
Calcutta, with its high overall densities and compact urban form, has made
progress in developing environmental strategies, but it cannot yet be held up as a
model for compact cities in the developing world. Much remains unresolved.
There is a need to review any analysis of ecological functions in terms of social
and cultural values, but whose values do we use to establish whether ecological
indicators represent a healthy city or simply a pragmatic resource management
system? Is the East Calcutta ‘created ecosystem’ acceptable as a model because it
creates employment? In assessing the ecological viability of cities, it would be a
mistake not to give social and human health indicators a high weighting, lest mere
economic measures become the reductionist rationale for accepting inappropriate
conditions. At the same time, people like Ghosh, who know only too well the
scope of Calcutta’s ecological challenges, see no room for half measures. They
suggest that ‘Pseudoenvironmental approaches are like adding twice the lettuce
to a Big Mac and calling it an “eco-burger”’ (Polo, 1999, p.15).
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Spatial Analysis of Urban
Sustainability:
Tainan City, Taiwan

Introduction
The past few decades have seen a large expansion in social and economic activity,
and a vast increase in production, consumption and ‘disposable’ life-styles. These
increases have been matched by negative effects on the environment, such as
widespread pollution and a sharp decline in non-renewable resources.
Accordingly, sustainable development has become a world-wide objective to
help achieve benefits for future generations. Cities became a significant aspect of
the agenda when the World Commission on Environment and Development
(WCED, 1987) declared that health, safety, equity and sustainability should be
the target for urban development.

Many countries have started research on sustainable development issues.
Although the definitions of these issues vary, they include aspects of the social,
economic, technical and natural environments. All explore the relationship between
population, resources and environmental development, in the search for balanced
human development and co-existence with the environment (e.g. Atkisson,1996;
Nijkamp and Pepping, 1998; Sustainable Seattle, 1993; UNCHS, 1997).

Nevertheless, there are gaps in the information produced by this research.
Large-scale methods are often used to analyse sustainable development at the
urban scale. These allow observation of the general phenomenon of sustainable
development, but often do not distinguish the different characteristics of the
spaces within urban areas. Other studies concentrate on the community, but are
often limited to a single community, ignoring the relationships and the structure
between communities. However, distinguishing between various urban spaces is a
complicated task. A wholistic understanding of sustainable urban development
can best be achieved by basing research on the urban spaces within which human
activities take place, across an urban area as a whole.

This chapter presents an analysis of this type to assess their sustainability. Our
research developed a number of sustainability indicators and methods for technical
analysis, which were then applied to a case study. Tainan was the case study chosen,
with the objective of analysing its environmental and spatial structure.
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The city of Tainan
Tainan is located on the western plains of Taiwan. The first government was
established in 1661, and Tainan is now recognised as the oldest city in Taiwan.
Until the late nineteenth century, it served as the political, cultural, and economic
centre of Taiwan. Its unique history left it with a heritage of important historic sites
and it has a well-established reputation as the country’s ‘cultural city’.

There have been many different administrative governments in Taiwan’s
history. When it was a colony of Japan during the middle of the twentieth century,
the centre of political and economic power moved to Taipei. After the Japanese
occupation, several major urban centres began to expand rapidly. At present,
Tainan is divided into seven administrative sections, including 253 communities,
and it has a population of about 700,000 people. It is the fourth largest city in
Taiwan, and still maintains its cultural and historical role. While Tainan possesses
a good quality living environment, its economic development has lagged behind
other regions. The city government, along with the central government, has begun
a process of planning overall urban space, including the setting up of the ‘Tainan
Technological Industrial Park’, revitalising the railway and planning a waterfront
resource, with the aim of improving the economic status of Tainan.

Tainan is facing the challenge of modernisation and globalisation in the twenty-
first century. However, the pursuit of economic development will threaten the
ecological environment. How to achieve a balance between an ecological environment
and economic development while pursuing urban growth is a significant issue.

Indicators and analysis
This chapter seeks to investigate the spatial structure of sustainable urban
development. The research established a number of sustainability indicators, and
multivariate analysis and GIS were used for the spatial analysis.

Sustainable development indicators
Sustainable development indicators are distinct from economic indices in assessing
the effectiveness of economic development. They provide a complete view, evaluating
the long-term effectiveness of economic, environmental, and social systems (Atkisson,
1996; OECD, 1994; Sustainable Seattle, 1993; UNCHS, 1995). Five directions are
recognised for sustainable urban development. They are to maintain the ecological
environment, to promote productive efficiency, to improve the quality of life, to
maintain social justice, and to establish into- and inter-generational equity.

The research concentrates on the region and the community. It aims to reflect the
differences between them, to incorporate urban sustainability issues, and to build
on existing studies (e.g., Farrell and Hart, 1998; Liverman et al., 1988; Opschoor
and Reijnders, 1991). The research identified some principles for establishing
sustainability indicators. They had to be appropriate for sustainable urban
development, reflect the local character, be acceptable to residents and be operational
with collectable data. Using these criteria, 31 sustainability indicators were
established (see Table 1).1

Cluster analysis
The debate about urban structure frequently concentrates on spatial functional
analysis, such as land use and distribution. In this chapter, the sustainable
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Table 1. Sustainability
indicators.
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indicators system is used to explore the sustainability of urban spatial structures.
To fully reflect the sustainability of the urban condition, it was necessary to
embark on a complex process of information gathering. The complexity of the
data made it difficult to understand their spatial meaning. Hence, cluster analysis
was used to assist the research and clarify the meaning of the data.

Cluster analysis groups objects according to their characteristics. Of the two
types of cluster analysis—horizontal and non-horizontal—the research adopted
the horizontal method because it best described the differences between all
clusters and relationships that connect each with the other. Ward’s (1963)
methodology was used, with a cluster average indicator used to group the clusters.
A horizontal icicle plot was used for the cluster gathering procedure, and a
dendrogram was used to display the cluster gathering distances.

Empirical research
There are two parts to this case study—the spatial structure analysis of sustainable
urban development and the spatial cluster analysis.

Spatial structure analysis of sustainable urban development
The indicators measured from the original data were standardised and then
displayed in GIS to view the distribution of each indicator, and to check for the
existence of any unknown spatial structure.2 The results are shown in Figs 1–8. By
observing the spatial distribution of each sustainability indicator, the research
identified four distinct spatial patterns in Tainan as follows:

Polarisation: The phenomenon of polarisation, identified within urban space,
relates to communities which have completely different qualities from each other.
Seventeen of the 31 sustainability indicators characterise this spatial pattern.
These include: the capital assets of and area used by manufacturing industries and
enterprises (see Fig. 1); demographic factors such as gender, age and dependency
(see Figs 1 and 2); pollution issues such as air quality, solid and water waste; public
facilities and extent of green land, parks and natural areas; environmental
protection facilities and condition of dwellings.

Clusters: The spatial analysis revealed several communities with similar
characteristics gathering close together in small groups, especially around central
points within the urban area. The indicators included: the ‘population growth rate’
(e.g. an area with a high population growth rate, belonging to a new developing
area, see Fig. 3), the ‘proportion of public facilities’ (e.g. a cluster located in the
centre of Tainan City, see Fig. 4), the ‘economic vitality index’, the ‘employment
rate’, the ‘vegetation cover rate’, the ‘population with an educational level beyond
junior college’, and the ‘proportion of unoccupied dwellings’.

Concentric circles: The analysis showed a dynamic spatial development, represented
by an indicator measured at its starting point in a core and then spreading outward
on either a declining or increasing gradient. Examples of this included: ‘population
density’ (high population densities centred on the downtown area, and gradually
reducing outwards from the centre, see Fig. 5), and ‘agricultural production areas’
(the gradual increase towards the peripheries, see Fig. 6).
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Scatter: While the research indicated clear spatial patterns of polarisation, clusters
and concentric circles, it also revealed an irregular scatter of indicators spread over
the urban area as a whole. These sustainability indicators included: ‘operational
efficiency of manufacturing industries’ (see Fig. 7), ‘operational efficiency of
commercial businesses’ (see Fig. 8), ‘operational efficiency of enterprises’, ‘area
used by commercial businesses’, and ‘capital assets used by commercial
businesses’.

The overall conclusions concerning the development of Tainan included the
following:
 
• Tainan’s development is unbalanced because of the priority given to the

downtown area. The outward spread is associated with suburban
development. However, most of the unoccupied dwellings are concentrated
at the periphery of the central downtown area.

• Enterprises are aggregated in specific areas, and these groupings are helpful
for their control, and useful in achieving economies of scale and the
reduction of external costs.

• The provision of urban public facilities is inequitable, because they are
concentrated in the centre, with very little provision elsewhere (see Fig. 4).

• The age distribution, gender composition and dependency rate are polarised,
and indicate differences in the structure of Tainan’s population.

• The north part of Tainan is the most important ecological environment as
both the natural and agricultural production areas are located there.

 
At the macro-level, a spatial pattern of zoning is to be found in Tainan. The service
industry is on the periphery of the downtown area, the locations of natural areas

Left: Fig. 1. Capital assets
used by manufacturing
industries.
Right: Fig. 2. Gender
composition.

Left: Fig. 3. Population
growth rate.
Right: Fig. 4. Proportion
of public facilities.
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and agriculture are in the north part, and manufacturing industries are distributed
throughout the urban area. Nevertheless, there are still some problems with
Tainan’s socio-spatial structure that affect sustainable urban development.

Spatial cluster analysis
Across the 253 communities of Tainan, the research used Ward’s (1963) Semi-
Partial R-Squared indicator method to identify 12 clearly defined clusters (Fig. 9).
The characteristics and analysis of the clusters are presented below (Table 2).

Left: Fig. 5. Population
density.

Right: Fig. 6. Agricultural
production area.

Left: Fig. 7. Operational
efficiency of manufacturing
industries.

Right: Fig. 8. Operational
efficiency of commercial
businesses.

Fig. 9. Spatial distribution of
the 12 clusters.
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Cluster 1: This group includes 55 communities, mainly located in the central and
west section. The characteristic of this cluster is the high population density, high
levels of daily solid waste disposal and serious air pollution. There is little
agriculture, a small proportion of old dwellings and low provision of public and
social services facilities. This area has been the most recently developed, and is
one that, when assessed by the indicators, deviates from sustainable development
objectives.

Cluster 2: There are 41 communities in this cluster, spread over 7 sections of
Tainan, mainly in eastern and northern areas. The main characteristics are a high
population, with high garbage production. These factors have considerable
potential for causing environmental problems, and appropriate policies are
needed to preempt them.

Cluster 3: This cluster includes 87 communities and is the biggest cluster of
all. It is mainly located in the central, eastern and western sections. Generally,
most of the sustainability indicators in this cluster are neutral. However, the
indicators of operational efficiency are negative, meaning it is an area of poor
productive efficiency. There is a need for further research into productive
developments and the causes of inefficiency, and for schemes to be drawn up in
response.

Table 2. Assessment of the
urban sustainability of
Tainan.
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Cluster 4: This area includes 29 communities, mainly distributed in the
northernmost and south sections that surround the urban areas. There are several
significant indicators in this cluster, including a lower level of urbanisation, and
little industry. This area has a good natural environment. The indicators show this
area as Tainan’s green zone and it is the area contributing most to sustainable
development.

Cluster 5: This area includes 13 communities, spread across different sections.
The indicators give a high positive value to the employment rate, but show a small
proportion of the population with an educational level beyond junior college and
an unbalanced gender structure. In identifying these problems the research
indicates the authorities’ need to plan for remedial measures.

Cluster 6: This cluster includes seven communities mainly distributed around the
areas adjoining the central and south sections. This area is well served by public
services facilities, and it has a high-quality living environment. However, its
success also puts into focus problems elsewhere, caused by over-centralising
public services. The research suggests that the future municipal administration
should allocate the public facility services more appropriately and equitably, to
help achieve more sustainable development.

Cluster 7: There are six communities in this cluster, mainly located in the central
section. Here, capital assets and commercial businesses dominate, along with
industrial development. Most of these activities are located in the central business
zone of Tainan. This was one of the earliest areas to be developed. The research
indicated some areas that had gradually declined, and has pin-pointed those
locations where municipal consideration should be given to stimulate the area’s
growth.

Cluster 8: This cluster includes four communities, scattered along the coast.
The indicators show a very high proportion of natural area per person, a high
vegetation cover rate, extensive agricultural production, a high level of
economic vitality with a good employment rate, and a large proportion of old
dwellings. This is mainly an agricultural area and scores well on the
sustainability indicators.

Cluster 9: Seven communities are spread over the east, west and south sections in
this cluster. The main indicators show the area has considerable development
potential. The population is growing rapidly and there are vast tracts of
undeveloped land in all the areas. However, the indicator for business operating
efficiency is negative. The research suggests this is the area where Tainan can
develop its hinterland, but corporate plans are needed to promote business as a
prerequisite for sustainable development.

Cluster 10: This area consists of two communities, located in the central and south
sections. Manufacturing industries and commercial businesses are the main users
of the area, but the indicators identify waste water discharge problems. This area is
the economic base of Tainan, and in order to pursue economic growth and
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sustainable development simultaneously, environmental protection regulations are
needed to manage this particular area.

Cluster 11: Only one community is included in this cluster, which is located in the
east section. The main factors influencing this area are the presence of enterprises
and problems of environmental pollution. It is different from cluster 10, inasmuch
as the indicators show development potential, particularly in relation to
commerce. However, it deviates from sustainable development objectives,
especially in relation to pollution.

Cluster 12: The cluster also consisted of only one community, located in the
section adjoining the southern and central areas. The significant indicators were
in relation to the capital assets of manufacturing industries, a good rating for
operating efficiency, and the provision of public facilities in the area. The area is
rich in resources. From the standpoint of the whole urban area, this is one of the
most sustainable areas. Nevertheless, active management planning will be needed
in the future.

The overall sustainability of Tainan
The various analyses of sustainability allowed a number of assessments to be
made. The understanding gained from the spatial structure and cluster analysis
highlighted the problems as well as the successes of sustainable development, and
indicated what and where action should be taken. Table 2 summarises some of the
measures using the sustainability indicators, and gives a broad assessment of the
sustainability of each cluster.

Conclusion
A number of broad conclusions emerge from this research:
 
• The use of a micro-level concept based on the community helps to deepen the

knowledge of the vitality of urban areas through analysis of information on
the socio-economic environment and three-dimensional spatial information.
The research expounds a spatial structure model and methods to help provide
a clearer understanding needed for sustainable urban development.

• By using GIS, the sustainable spatial structure of Tainan reveals patterns of
polarisation, clusters, concentric circles, and scattered uses. At a macrolevel,
there is a prototype spatial pattern for zoning in Tainan, with particular
geographic locations for service industry and ‘green’ areas, and with
manufacturing industry spread throughout the whole urban area.

• The use of cluster analysis shows 12 significant groupings in Tainan, that
reflect the nature of development within the whole urban area.

 
This research in Tainan is at an early stage of development. But it has shown the
benefit of using sustainability indicators, linked to GIS, to identify particular
issues concerning sustainable development. By doing so, it has provided a
potential tool for policy makers to identify where action is needed and then to
monitor progress. This will help Tainan to achieve urban forms that will be more
sustainable both now and in the future.
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Notes
1. The selection of sustainability indicators reflects the sources used at the early stages of

development of this work. The model does not, at this stage, take into account the
complex range of indicators for transport and energy.

2. The categories shown in Figs 1–8 were created using the ‘natural breaks’ method, which
is the default classification in Arc View. This method identifies the break-points between
classes using a statistical optimisation method (ESRI, 1996) that minimises the sum of
the variance within each of the classes. The tones represent the precise break points, but
also give a visual indication of the range from ‘best for sustainable development’ to
‘worst for sustainable development’.

3. The assessments made in Table 2 reflect the measurements made of each indicator as to
whether it was positive, neutral or negative. The overall ‘rating’ is not weighted, but
represents the net balance where there are more positive than negative indicators, or vice
versa, in each cluster. The ‘rating’ thus shows a tendency towards either sustainability or
unsustainability. Each indicator identified identifies the specific issue that might need to
be tackled to help each cluster achieve urban sustainability.
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Energy Use and Household
Income:
A Developing Country Perspective

Introduction
In the twenty-first century, with more than half of the world’s population living in
urban centres, global problems, particularly concerning energy and the
environment, will shift to developing countries. Although most of the world’s
energy resources are currently utilised by the developed world, it is equally true
that a significant portion of these are consumed by urban populations, the
majority of whom will, increasingly, live in developing countries. This chapter
presents a detailed analysis of different aspects of urbanisation and related energy
and environmental systems, using the case of Bangalore City in India as a typical
example of a rapidly urbanising centre in a developing country.

Using a ‘fuel cycle approach’ (Reddy, 1990), the research assesses how a modern
urban area consumes energy either directly or indirectly and the impact of energy
consumption on forests, environment, transportation, and the economy as a whole.
The study throws light on the important question of how the various energy carriers
co-exist and are utilised in a highly stratified society. The implications of urban
energy consumption are investigated, particularly with regard to the environment,
the transport system, and energy and foreign exchange costs. Finally, the research
takes a view on whether energy demand in urban areas can be satisfied in a
sustainable way and whether there are feasible technological alternatives.

Objectives and methodology
A systematic approach to fuel and energy carriers involves a study of the entire fuel
cycle starting from generation/production, through transport/transmission and
distribution, to utilisation and consumption. The aims of the research in Bangalore
were to understand: who supplied the energy and how much; the modes and
quantities of energy transported and distributed; the energy consumed and for what
end-use; and the environmental impacts and how they could be minimised.

This study follows a ‘fuel cycle approach’ that describes the flow of energy
from source to end-use. Data were collected pertaining to the sources and supply
of energy carriers, their modes of transportation, channels of distribution and
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patterns of consumption for a period of 10 years between 1986 and 1996 (Anon,
1996). Data came from the agencies concerned, staff interviews, and sample
surveys of consumers. For the household sector, a stratified random method was
used in selecting the sample of 1,000 households. The sample was assessed for
bias, inconsistency and variance in terms of household income. The household
survey was based on questionnaires administered by interview. It sought profile
data such as household size and income, and included a self-assessed enumeration
of the energy used for cooking, water heating, lighting, and other uses. Energy-
consumption patterns were studied as a function of income group.

Energy supply, transportation, distribution and consumption
Of the 65,000 TJ (1012 joules) of energy consumed in Bangalore (1995–96), 5%
came from within a distance of 100 km (in the form of firewood) and 6% from a
distance greater than 1,000 km (in the form of coal and LPG). The rest came from
between 100 and 1,000 km away, and included petroleum products, firewood,
charcoal and electricity. Rail and trucks were the main modes for the transportation,
and Fig. 1 shows the flows of energy from source to use in Bangalore (1995–96).
Of the 65,000 TJ of energy transported to Bangalore during 1995–96, 54% was
transported by rail and 24% by truck; 21% of electrical energy was transmitted
through the grid. The channels of distribution included: the Government of India,
which distributed 65% of the total supply in the form of coal, LPG and petroleum
products, the Government of Karnataka 21%, in the form of firewood and electricity
and private contractors 13%, in the form of firewood and charcoal. The remaining
1% was coal, supplied by the Singareni Colleries. Suppliers for each source of energy
included: the Oil Co-ordination Committee (petroleum products, 63%), the
Karnataka Electricity Board (electricity, 21%), the Coal India Ltd (coal, 3%), and
private contractors (firewood and charcoal, 14%). This energy was consumed in
various sectors as follows: residential 25,647 TJ (39%), industrial 18,798 TJ (29%),
transport 17,292 TJ (27%), and commercial 2,208 TJ (3%).

Fig. 1. Flow of energy in
Bangalore, 1995–96.
Sources: Karnataka State, Indian Oil
Corporation, Coal India Ltd,
Karnataka Electricity Board.
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Household energy consumption
The consumption data for various energy carriers indicated that residential energy
consumption was the highest, accounting for about 40% of total energy
consumption. Therefore it was decided to analyse household energy consumption
in depth. There was a significant change in the level of utilisation of various carriers
between 1986 and 1996. Wood-based fuels like firewood, which constituted 40%
of the total residential energy consumption in 1986, accounted for only 28% in 1996.
Over the same 10-year period, the share of kerosene in total energy consumption
increased from 28% to 33%. Liquid propane gas (LPG) increased its share from 5%
to 11% and electricity increased its share from 21% to 25%. This indicates that many
households that used to depend on wood-based fuels have shifted to modern energy
carriers like LPG and electricity (Table 1 and Fig. 2).

Analysis of household survey data
The household survey data indicated that there are variations in the contribution
of different energy carriers to the energy mix of different income groups for
cooking and water heating. Many types of fuel are used for cooking and water
heating, and households tended to use either:
 
• only one type of fuel for both cooking and water heating, or
• one fuel for cooking and another for water-heating, or
• auxiliary fuels for cooking in addition to one main fuel.

Table 1. Change in energy
carrier consumption in
Bangalore.

Fig. 2. Trends in residential
energy consumption in
Bangalore (1986–1996).
Source: Anon (1996), KEB (1996) and
ONGC (1996).
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The type of energy carrier chosen for cooking and water-heating depends, as one
would expect, on household income and, to a certain extent, profession of the head
of the household. The survey households were classified into various categories
based on the profession of the head of the household and household income. Tables
2 and 3 show the energy carrier use by various categories of household.

According to Table 2, 81% of households in the casual labour category depended
wholly on firewood for both cooking and water heating and only 8% on other
fuels, which in their case means dung-cakes, twigs and biomass pickings. In
complete contrast is the category of households with a professional background:
98% of this category use fuels such as electricity, kerosene, LPG, for both cooking
and water-heating, and only 2% use firewood.

The picture is even clearer if per capita income is considered. Households with
the lowest incomes are heavily dependent on the cheaper fuels. For example, 47%
of households with monthly per capita incomes of less than Rs 250 (US$5.6)
depend on firewood, and 33% on other even cheaper fuels, while only 20% use
kerosene. None of this income group use LPG or electricity. These poorer
households represent 15% of the survey sample, but account for 42% of the
households that depend on firewood. About half of the sample (47%) have
monthly per capita incomes of Rs 750 (US$16.8) or less, and almost 90% of these
households use firewood. The relationship between energy consumption and per
capita income is summarised in Table 3.

Table 2. Profession of the
head of the household and the
type of fuel utilisation.
Source: Based on the primary data
collected by the author for Bangalore,
1996.

Table 3. Per capita income
and energy carrier
utilisation.
Source: Based on the primary data
collected by the author for Bangalore,
1996
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Dependency and utilisation indices
The research defined a total energy carrier dependence index (ECDI) related to
household income as:
 

 
An ECDI of ‘one’ means that households within a particular income group are totally
dependent on one specific type of fuel (Reddy and Reddy, 1983). Households below
a per capita monthly income of Rs 500 (US$11) bear the greatest burden of firewood
dependence, whereas those with incomes above Rs 1,000 (US$22.5) depend more
on LPG and electricity. This is indicated in Fig. 3 showing the cumulative percentage
of various energy carriers used by households divided by the cumulative percentage
of households in the various income ranges.

To interpret the pattern of consumption, a utilisation index (UI), which refers to
the income group, is defined and calculated. This utilisation index (UI) refers to
the income group.
 

 
where: ‘Xi’ is the proportion of households, ‘k’ the income group and ‘j’ the energy
carrier.

The carrier utilisation indices (Table 4) show that there is a variation in the
contribution of different energy carriers to the energy mix of different income
groups. The low-income groups (up to Rs 500) depend mainly on firewood and
agricultural wastes. The middle-income groups (Rs 500–1,000) depend on kerosene
and, to a certain extent, on charcoal as well as firewood. The high-income groups
(Rs 1,000 and above) depend mainly on LPG and electricity.

Fig. 3 . Energy carrier usage
(Lorenz curve).
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Energy substitution and the energy-ladder process
The choices in energy consumption reveal a pattern of substitution of one
carrier for another, which has been referred to as the ‘energy-ladder’ process
(Reddy and Reddy, 1994). This energy-ladder concept indicates that the
pattern of energy use in different households varies with their economic status.
Each step of the ladder corresponds to a different and more sophisticated
energy carrier, and the step to which the household climbs on the ladder
depends mainly on its income. In the present study, with increase in income,
solid fuels (charcoal and firewood) tend to be substituted by liquid fuel
(kerosene) which in turn is displaced by gas (LPG) and electricity—the most
desirable energy carrier for households. The height of the step is determined by
economic factors such as the capital cost of the fuel-utilising device, price of
the energy carrier, and household energy consumption. An example is the
trade-off between a relatively high capital cost for an energy-efficient device
such as a stove, with its consequent lower fuel and maintenance costs (or life
cycle costs). For poor households, low initial capital cost is the dominant
concern. Apart from purely economic factors, other social factors such as size of
the family, occupation of the head of household, family tradition, and
availability of carrier also play a role in the choice of fuel. Fig. 4 indicates the
crossover points from one fuel to another, related to household income.

Table 4. Energy carrier
utilisation indices.

Fig. 4. Fuel use by
household income.
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Implications of Bangalore’s energy supply and consumption
The patterns of energy use over time, and the shifts in use of different fuels with
changing incomes, have led to a wide range of impacts on Bangalore and its
region. These are discussed below.

Impact on forests
Bangalore consumes significant quantities of energy. The amount of non-
commercial fuels consumed, such as firewood, is surprising. Firewood gathering
has a serious impact on forests, although there is a difference between urban and
rural areas. Rural households depend on the collection of twigs and branches,
whereas urban areas use logs that require the felling of trees. Bangalore consumes
around 1,200 tonnes of firewood per day, which corresponds to an annual
deforestation of about 3,650 hectares, or 10 hectares per day (Parikh and Reddy,
1997). Keeping Bangalore supplied through the non-renewable clearance of
forests at this rate is not sustainable. Thus, urban firewood consumption has a
much greater negative environmental impact than does rural dependence on
firewood as a domestic fuel.

Impact on the transport system
The transport of various fuels into Bangalore involves truck and rail traffic. Weigh-
bridge records (for trucks) and railway goods sheds (for railway wagons) for October-
November 1995 show that about 12% of the truck and 5 % of rail traffic is committed
to transporting firewood, 8% of rail traffic to petroleum products, and 2% of truck
traffic to LPG (Anon, 1996). In all, 14% of truck and 13% of rail traffic supplying
Bangalore with commodities is tied up in transporting energy. A significant
proportion of both road and rail transport is used for the supply of fuel, and in a
situation where transport is often in short supply, there is an ‘opportunity cost’.2

Instead of transporting fuel, other essentials could have been supplied.

Impact on transport energy
Transporting various energy carriers from source to destination requires energy in
the form of diesel. These energy costs are estimated as follows (Table 5). On an
average, about 1,200 tonnes/day of firewood was transported to Bangalore by
truck and rail from distances ranging from 35 to 700km. This constituted a total of
about 70 million tonnekm which, at an average consumption of 22.04 tonne km/
kg diesel for truck and 154 tonnekm/kg of diesel for railway wagons (Anon,
1991), requires 2,250 tonnes of diesel per annum. Bangalore consumed about
618,000 tonnes of petroleum products brought from Madras 350km away by rail,
corresponding to about 1,410 tonnes of diesel used per annum. The transport of
18,000 metric tonnes of LPG is by truck from Bombay and Koyali (where the LPG
refineries are located) at distances of 1,000 and 1,200km, respectively with diesel
consumption of about 910 tonnes. The total diesel consumed to transport energy
to Bangalore was about 4,600 tonnes for the year 1995–96.

Impact on foreign exchange
The 4,600 tonnes of diesel/year used to transport Bangalore’s energy cost about
Rs 15 million3 or Rs 2.5/litre of diesel (Commerce Weekly, 1996). Since about two-
thirds of India’s oil is imported and paid for in foreign exchange, it can be argued
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that Rs 10 million or about US$0.2 million/year is the foreign exchange expenditure
on supplying Bangalore with its energy requirements.

Impact on the environment
Environmental problems tend to relate to energy use in urban areas. The dominant
use of petroleum products in the transport sector with little emission control has
contributed significantly to the degradation of air quality. Vehicles emit carbon
monoxide (CO), unburnt hydrocarbons (HC), nitrogen oxide (NOx) and sulphur
dioxide which pollute the environment and damage health. Since the
environmental implications are dependent on the mode of transport, it is
important to look at the various transportation modes and their associated
emissions. These were estimated using the emission coefficients for CO, HC and
NOx (Reddy, 1990).

The average emissions and the contribution of various categories of vehicle
to air pollution are given in Table 6. An important observation from these
figures is that the contribution of two-wheelers to the total emissions is very
high for carbon monoxide and hydrocarbons. For 1995–96, the total CO
emissions were 33,043 tonnes in which the contribution of two-wheelers was
12,873 tonnes (36%). In the case of HC, the estimated emissions are 14,296
tonnes in which the share of two-wheelers is 54%. Diesel-driven vehicles are
the major contributors of NOx (90% of total). These results suggest that the
quantity of emissions, particularly by two-wheelers, is alarming. In the coming
years, this will increase further due to increases in the number of vehicles.
Unless steps are taken to reduce emissions, there will be a serious damage to
the environment. Some fundamental approaches to the fuel economy may lead
to emission reductions, e.g. efficient engines, which have lower combustion
temperatures, and reduce NOx formation.

Table 5. Energy cost of
transporting various carriers
(1995–96).
Sources: Karnataka State, Indian Oil
Corporation, Coal India Ltd, Karnataka
Electricity Board, Karnataka State Road
Transportation Dept, Southern Railway—
Bangalore, Pundir and Sudhakara (1985).
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Implications of energy carrier substitution
The choice of energy carrier in the residential sector of Bangalore is an economic
one. Available household income affects the substitution (on the energy-ladder) of
a new efficient technology for the old and inefficient. The efficiency of devices
varies considerably, with firewood stoves currently only 10% efficient, coal and
petroleum product using devices that are 60% efficient, LPG devices that are 65%
efficient, and electrical devices operating at 70% efficiency. The rate at which the
substitution proceeds depends upon the economic conditions of households (see
Fig. 4). This is an evolutionary process, but in a stratified society, where closing the
gap between rich and poor may be slow, it can take a long time. Since efficient devices
are expensive, reduction in capital costs through subsidies and rebates could induce
poorer households to shift to more efficient and energy-conserving devices. Such
financial incentives could lower the initial capital cost and make the trade-off toward
lower operating cost more appealing. Another possibility would be for the
government or electricity boards to install energy-efficient equipment in households
and collect the payments in monthly instalments. However, the consumers’
knowledge of costs and benefits also plays a significant role in conservation
programmes. The government should try to educate consumers to understand the
trade-off between the capital cost of the efficient device and the benefits of savings
on running costs, and benefits to the environment.

Demand management focused on end-uses

Cooking energy for the urban poor
The research presented here has shown that the vast bulk of firewood used is by the
poor who need inexpensive fuel for cooking and water heating. Yet the question of
the efficiency of firewood stoves, used by the overwhelming majority of the
country’s households, was largely ignored by India’s scientists and engineers.
Over the past few years, however, there has been a growing interest in increasing
the efficiency of firewood stoves, leading to ideas for a combination of
engineering, heat transfer and furnace design. It now looks as if overall
efficiencies as high as 40 % can be achieved in comparison with the present 10%,
to deliver the same heat energy to the cooking pot (Johanson et al., 1993). Since
about half the firewood used in Bangalore is for cooking, this means that what
now requires about 600 tonnes/day can be achieved with 125 tonnes/day.

Further savings can be made where cooking and water heating are carried out in

Table 6. Vehicle emission
inventory for Bangalore
(1995–96).
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close proximity; it is possible to utilise the waste heat from cooking for heating
water. This cascading approach in which the unutilised energy from one task is
used for another task is particularly convenient in firewood stoves which can be
designed to use waste heat from the chimney. This means that in households using
firewood for both cooking and water-heating, efficient stoves can be installed
which accomplish both tasks in a single process.

These design improvements can lead to a substantial reduction in, though not
elimination of, firewood consumption. A rough estimate indicates that Bangalore’s
demand for firewood can be brought down to as little as 300 tonnes/day from the
present 1,200 tonnes/day (Reddy, 1990). This reduced demand has the potential to
be met from managed renewable forests, so that the extraction rate is matched to the
growth rate. There are several species of fast-growing firewood crops, which despite
varying yields can produce an estimated figure of 10 tonnes/hectare/year (Parikh
and Reddy, 1997). This figure implies that a reduced demand of 300 tonnes/day requires
a forest of 6,424 hectares or 64.24km2 to supply Bangalore with firewood in a sustained
and renewable manner. Obviously, if the aim is to reduce diesel consumption for
transporting firewood to Bangalore, it would be rational to locate the forest as close
to Bangalore as possible. One approach would be to grow a forest belt around
Bangalore’s circumference. A 1.5km wide belt around Bangalore’s proposed
metropolitan area would provide its requirements for firewood in a sustainable manner.

Forest belts around urban centres would help eliminate the four negative impacts of
the present pattern of firewood consumption—deforestation, reduction of the capacity
of the transport system, diesel consumption, and foreign exchange outflow. If firewood
from these forest belts was used, one major socio-economic problem would persist:
different sections of society would continue to use different fuels, with the rich using
LPG for cooking and the poor firewood, albeit with improved stoves. There is a sound
technical reason for the preference of the rich—gas cooking is far more convenient to
use. If the gap between rich and poor closes, then it might be necessary to replace the
direct supply of firewood from the forest belt with the use of the wood to generate gas,
which could then be piped to homes. This gas could then be supplemented with methane-
rich biogas, obtained from the treatment of the city’s sewage.

Efficient appliances and alternative energy sources
Electricity is an important source of energy in the household sector, so its conservation
is an issue. For example, a 1% increase in electric water-heaters in Bangalore can
increase the electricity consumption by 3,527kWh per day (Reddy, 1990). A large
amount of energy could be saved by the substitution of solar water-heaters for electrical
water-heaters. Flat-plate solar collectors of 2m2 can provide approximately 2.5 litres
per minute of hot water at 60°C (Anon, 1991). Since the temperature required to heat
water is around 45°C, which can easily be met by solar energy, installation of solar
water-heaters is feasible. If hot water for at least 50% of households was provided by
solar energy rather than electricity, then 10% of total electricity could be saved.

In the case of lighting appliances, incandescent bulbs are commonly used in domestic
and commercial sectors. New compact fluorescent lamps (CFLs) last about eight to ten
times longer than incandescents and are four times as efficient. An incandescent lamp
with a rating of 60W has an output of 700 lumens, a life of 1,000 hours and is priced at
Rs 15. An 11W compact fluorescent has an output of 900 lumens, a life of 8,000 hours
and is priced at Rs 250. Similar replacements can be done for ballasts also. Fluorescent
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tubes are also widely used. Each tubelight fixture has a ballast, which provides a high
voltage to initiate the discharge and then limits the current. A conventional magnetic
ballast for a 40W rating fixture consumes about 12W of power. Instead of a magnetic
ballast, it is possible to opt for an electronic ballast, which draws only 1–3W. The auxiliary
consumption of the ballast is 3W. The cost of the ballast is Rs 150, and the life of the
ballast is 10 years. With the replacement of incandescent bulbs and magnetic ballasts
with CFLs and electronic ballasts respectively, the lighting energy consumption could
be reduced by 60% (Parikh and Reddy, 1994).

Conclusions
This study provides an understanding of energy utilisation in a stratified urban
society. The energy used in Bangalore is quite substantial, and includes the
consumption of significant quantities of non-commercial fuels such as firewood.
No policy instrument has been wielded to regulate the flow of these fuels to
Bangalore; it is largely left to market forces. Thus, consumers get their supply
from retail depots, which in turn obtain firewood from commission agents—
creating a predicament for the poor, who are exploited by the private contractor-
trucker-retailer nexus. But the major social cost of this private enterprise is
environmental degradation in the form of deforestation.

The results of the study have shown an empirical basis for the energy-ladder
concept in the household sector. Each step of the ladder corresponds to a different
carrier, and the step up to which a household climbs on the energy-ladder depends
mainly on its income and the initial costs, energy consumption and carrier prices.
It is from this perspective that policy makers should think about encouraging fuel
substitution. However, if societies become less stratified and income inequalities
reduce (or if inequalities remain but income levels rise above a certain threshold),
then this energy-ladder concept, based on income, could disappear. For this to
happen, policy intervention needs to be directed towards altering the economic
factors. In urban areas, this can be done by reducing prices and increasing
availability of LPG and electricity, and by subsidising the initial cost of LPG and
electric stoves for poorer sections of society. In rural areas, afforestation
programmes and energy-conservation measures through efficient wood-burning
stoves would decrease the stress on resources. Thus the energy-ladder concept
serves as a useful guide to policy formulation and intervention.

All this constitutes further illustration of a well-known phenomenon:
economic inequalities result in negative environmental impacts at both ends of
the income spectrum. The rich degrade the environment through a wasteful use of
resources, and the poor through the necessity of having to survive at the expense
of the environment. The use of energy in Bangalore also illustrates the
inefficiency with which energy is used by the poorest sections of society, in
contrast to the efficient devices used by the rich.

The highest priority needs to be given to satisfying the energy needs of the poor,
in particular their need for inexpensive fuels/devices for cooking and water-heating.
Fortunately, the technical means of achieving this objective are available, but
political will is needed for implementation. Only then can the environmental
degradation, tyingup of transport capacity, unnecessary consumption of high-quality
diesel fuel and foreign exchange expenditure be avoided. Energy use in a stratified
urban society like Bangalore is therefore one more illustration of the fact that the
root cause of society’s problems is the existence of grave economic inequalities.
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It is clear from the results of the study that urbanisation is a resource-expensive
process and the developing countries’ aspirations for a ‘Western’ urban form are
likely to increase the burden on the environment. Thus, strategies for resource-
conserving urbanisation are warranted. It is suggested here that afforestation
programmes and energy conservation measures through efficient technologies
will decrease the stress on natural resources such as wood and oil. In the case of
electricity conservation, policies should be tailored more to increasing the stock
of appliances. Fuel shifts from traditional to modern fuels and from oil to natural
gas will decrease the environmental stress. The general approach developed in
this chapter can easily be adapted to other urban concentrations, particularly in
developing countries. It should be noted that solutions to the energy problems of
a metropolitan region are related to those for the rest of the region and vice versa,
and cannot function in isolation. It is hoped that an urban energy system can
evolve which can sustain an economy and move on to a development path for
satisfying basic human needs, yet, at the same time, can ensure sustainability.
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Notes
1. The currency is Indian Rupees (Rs). The exchange rates in June 2000 were $1=44.6 Rs.
2. Opportunity cost of a good or a service refers to the cost of forgoing/adopting that good

or service and choosing/avoiding another good or service requiring the same resources
(Encyclopedia of Energy, 1971, McGraw-Hill, New York).

3. Feb. 1996 exchange rate of US$1=Rs 40, at an international rate of US$25 per barrel of crude.
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Conclusion:
The Appropriateness of
Compact City Concepts to
Developing Countries

We should be grateful to the poor cities of the South for what they teach us, not
only about our past, but about the future that awaits us if we do not recognise
our common fate, and act accordingly.
(Seabrook, 1996, p.301)

 
To learn from the experience of developing countries has been one of the motivations
for this third book in the series about sustainable urban form. There is a great deal
of information to draw on. Reviews of data from many countries in the world,
comparative case studies and detailed research from 11 developing countries form
the content of the 26 chapters in the book. Grouping these into four parts gives first
a broad context to the debate about compact cities in developing countries. Second,
key issues are raised about core urban areas, the process of intensification, and urban
sprawl on the periphery. These are then illustrated in the third part, through case
studies. Finally, aspects of transport, infrastructure and environment are considered
in some detail. Within this range of information there are some common themes, as
well as distinct differences. It is clear that there is a live debate about the compact
city in many regions throughout the world. It is reasonable to ask what issues are
most significant, and how appropriate are concepts so well rehearsed in the West
to achieving sustainable urban form in developing countries?

Urban form
Many complex factors relate to the sustainability of urban form, and include
issues at the regional and city scale, and those of density and peripheral urban
sprawl. These are considered below.

Urban regions and agglomerations
The rapid growth of urbanisation has meant that the world’s major cities have
become ever expanding urban agglomerations, making metropolitan regions an
important focus for policy-making and problem solving. The general
characteristic is that, with the exception of many cities in Africa, higher densities
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are found in the core of cities in developing countries than in developed countries.
Yet despite inner-city compactness, there is no evidence of containment as these
cities and their metropolitan regions occupy larger land areas than their
counterparts in the developed world. The fastest growth is seen in the ‘million
cities’, the secondary cities, and on the urban periphery with extensive low-
density urban sprawl and the widespread encroachment on agricultural land. At
the same time, there is some evidence of a counter-trend towards urban
concentration in some regions and primate cities.

Demographic forces, of migration from rural areas to cities that offer better life
chances and health care, and high rates of population growth, fuel urban
expansion. So too do global markets, although the spread of capital and income is
both uneven and often inequitable. Whether as a result of educated workforces or
cheap labour, or as a result of government policies and subsidies, globalisation
seeks out and favours some metropolitan regions and neglects others. The global
competition for investment is intense, success breeds success, and the potential
prize is a city that achieves world status. Inevitably the winners tend to be those
developing countries with the strongest economies, and the losers the poorest,
struggling in many cases with the highest fertility rates, or in sub-Saharan Africa,
with the impact of HIV/AIDS. In the more successful regions, a twin process of
both centralisation and decentralisation appears to occur. The city core attracts
global headquarters and service industries and acts as a global market place, but
the resulting rising prices (and congestion) drive the poor to the periphery. Here
the poorer people face social exclusion and inadequate access to facilities and
transport, while in close proximity the rich seek protection in gated, luxurious
developments. The prospects for the poorer regions and cities are uncontrolled
growth, dominated by the informal sector, problems of inadequate infrastructure
and services, and environmental degradation.

The research presented here suggests that attempts at containment of this
explosive growth have not been particularly successful, either at protecting
agriculture or its productivity, or improving the quality of life. Yet the means exist
to achieve substantial savings of land and energy used in transport, through more
compact development policies. Nevertheless, the certainty is that metropolitan
regions will expand, particularly in Asia, to some agglomerations of perhaps 30–
40 million people. In this context, Lloyd Jones’ argument about the length of time
that people are prepared to travel is significant. It implies a self-limiting system
that may help to drive policies for development towards denser, polynuclear
urban forms, linked by transport—an urban form advocated by many as
potentially more sustainable.

Urban form at the city scale
At the macro scale of cities and regions there are clear impacts affecting
sustainability through inefficient land use and encroachment, problems of
transport, and environmental degradation. But what other issues affect
sustainability? Globalisation and ubiquitous modernism also affect urban form.
Familiar types of high-rise commercial and residential buildings grouped in
blocks within a grid of streets, and the ever-present central business district, are
recognisable in most cities in the world. The importance of meaning and image
should not be ignored as they can have both positive and negative implications.
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Brand points to the positive, using the idea of metaphor to give meaning and social
purpose to interventions aimed at improving sustainability, in this case in Medellín,
one of the world’s most violent cities. On the negative side, the rush by cities and
regions to win foreign investment and gain world status engenders aspirations for
modernity and gigantism, while ignoring the sustainability of such forms. This
apparent sameness led de Schiller and Evans to raise the significant issue of
climate—which varies from region to region. Urban forms and building designs that
pay little regard to climate adversely affect sustainability. They fail to make use of
micro-climatic benefits such as shading and air movement, and designs tend to
favour buildings that depend on air conditioning that wastes energy and adds to
the heat island effect, raising temperatures in cities.

The multitude of factors that can affect sustainability means that policy
formulation requires a strategic understanding and good local knowledge. A
considerable effort in developed countries has been devoted to the measurement
of sustainability indicators, and this has also received attention in developing
countries. The example from Taiwan points to the utility of mapping sustainability
indicators to alert policy-makers to potential problems, and to point to possible
solutions. Very sophisticated models are also powerful. The mapping of the Pearl
River delta demonstrates how sustainability can be enhanced through more compact
development patterns and through savings on transport use.

Density and urban intensification
The perception is that to achieve a sustainable compact city, denser forms of new
development, and the intensification of existing urban areas are needed. However,
‘higher density’ is not an absolute concept, but a relative one. Densities vary
considerably between cities in different countries, and what is considered high
density in one country may not be thought as high in another. For example, one of
the districts in Hong Kong, Mong Kok, has an exceptionally high density of 116,000
persons per hectare, and even Hong Kong’s metropolitan region has a density of
6,160 persons per hectare. This compares with other cities (studied in this book) such
as the metropolitan areas of Calcutta and Medellín with 5,696 and 756 persons per
hectare, and inner-city densities of 23,500 and 4,212 persons per hectare respectively.
But density is often measured in different ways, making comparisons difficult and
meaning hard to interpret. It is doubtful whether the high densities in Hong Kong
represent, for example, serious overcrowding because development is in the form
of high-rise buildings containing large numbers of well-kept dwellings. But
overcrowding exists in lower and low-density areas, for example in the Caracas barrios
there are between 9 and 13 persons per dwelling and in the townships of Pretoria
between 7 and 21 persons per dwelling. Tolerance of different densities is recognised
as being, to a great extent, culturally determined.

Achieving higher densities in existing cities can only be through a process of
intensification (or densification). This process may be driven by policies through
the formal sector, or happen through the efforts of the informal sector. A number of
examples stand out. Curitiba, with intensification planned along transport routes
aided by the transfer of development rights; the plans of Cape Town and Durban
for development along transport corridors and at transport interchanges; and
Bangkok with planned transit development zones, potentially enabled by
incentives to developers.
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Informal and unplanned intensification, by contrast, was found to have virtually
no transport benefit. This process occurs through conversions and extensions of
residential areas (often illegally), through plot sub-division, and land invasion.
Although characterised by congestion, pollution and overstretched (or non-
existent) infrastructure, there are benefits of vitality and social interaction. The
account of the barrios of Caracas shows not only intensification, but also a process
of consolidation over time. This has led to a knowledgeable and skilled
construction workforce and impressive examples of community self-organisation.
It seems possible that some convergence between the formal and informal sectors
could yield benefits, especially in poorer cities where there is a high proportion of
the population in the informal sector.

Urban sprawl and the peripheries
The vast and widespread expansion of peripheral development not only takes up
valuable land and increases transport problems, but also has other costs and
impacts on people’s lives. As Fadda et al. so aptly point out, living at the physical
edge of a city, for many, can mean living at the edge of urban society.
Development results from policy in the formal sector, from private developers
usually taking advantage of weak controls and low land prices, and from informal
and illegal settlement.

Whatever drives its development, the periphery usually suffers from inadequate
investment in the infrastructure necessary to integrate it into the city or metropolitan
region. Planned peripheral expansion in Dhaka has atrophied through failure to
provide adequate transport. In Delhi, the planned peripheral development is at a
higher density than the city and is primarily residential, so most of the travel is to
the centre, causing congestion, long journeys and extended travel time. Evidence
from Brazil shows that developing as far from the city as possible, and leaving vacant
land in between, is profitable for developers, as it is the authorities and not the
developers that have to provide the infrastructure. Once provided, the value of the
vacant land increases and higher private profits can be made. Informal and illegal
settlement takes land opportunistically. The form varies, from low-density sprawling
squatter settlements to large areas of high-density development constrained by
topography. In either extreme, infrastructure, transport, or any other planning
consideration will be largely absent.

The few who are rich, and escape to the periphery by choice, achieve a high
quality of life, albeit protected by a ‘golden cage’. They still face long journeys,
but will not be dependent on public transport, and, as reported in Bangkok, may
even equip their cars with TV and portable toilets. But for the vast majority of the
poor and impoverished middle classes, there is little choice. They often face social
segregation in fragmented and disconnected urban areas, poor living conditions
including high levels of pollution and environmental degradation, inefficient
public transport, and increasing levels of crime.

However, some evidence suggests that urban compaction may not provide all
the answers to the reduction of urban sprawl. The costs of more compact
development are not affordable by large numbers of those living on the
peripheries. Land prices will be higher, and costs of construction greater.
Reducing the amount of space available to families also affects their ability to
earn income from the plots they occupy. In South Africa, for example, the
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low-density peripheral forms are deceptive as occupation rates are high, and
income can be generated from renting space and from informal business. Income is
also gained from plot subdivisions, or by the construction of many extensions to
provide space to rent out. Where income inequalities exist, and where the majority
of the population earns the least, then the affordable options appear to be either at
the periphery or in informal settlements.

Sustainable urban form?
Despite the differences in countries and regions, there is a degree of consensus on
a polynucleated urban form as a possible and relatively effective way to achieve
sustainable development. This is not surprising given that most city cores are dense
and often overcrowded, and that growth is spreading so fast on the periphery. This
type of urban form may have a number of different characteristics, such as the
intensification (or densification) of low-density areas, particularly around transport
interchanges (as transit development zones), dense development along transport
corridors (a linear form), and new development linked by efficient public transport
(a ‘concentrated decentralisation’ model). Forms of this type are beginning to find
their way into policy and have been implemented in practice. They offer the potential
to achieve a network of compact cities within the metropolitan region, and may help
to rationalise the emerging megacities. But, of course, this is a very broad
generalisation, and although the trend may be in that direction, it is not a universal
panacea; many influences and differences need to be considered.

Transport and infrastructure
As in developed countries, high densities and compact development facilitate
more viable and effective public transport provision. Excellent mass transit and
public transport systems accompany the very high densities in Hong Kong,
However, this works because of its strong economy, strong (even authoritarian)
government and fairly draconian car restraint policies. Singapore, Seoul and
Tokyo provide similar examples. The balance between car restraint and high-
quality alternatives means that public transport retains its middle-class custom in
these cities. Despite this, the very high densities still lead to traffic problems even
though levels of private vehicle ownership are low.

High density alone is not sufficient to assure good public transport and avoid
traffic chaos, as evidenced in Bangkok. Here, as in many Asian cities, the road
capacity is low, and thus can become saturated with relatively small increases in
private vehicle use. The high densities make it impractical to increase road
capacity, and possible technical solutions such as multi-decked roads are
environmentally undesirable. The problems and benefits of inserting a mass
transit system into existing dense urban fabrics are well illustrated in the case
study of Bangkok. Creation of transit development zones, built with private
finance and enabled through floorspace bonuses, may well be a way forward for
those cities that do not have the strong economy of cities like Hong Kong.

Without high-quality public transport systems, the hope of encouraging more
sustainable modes of travel is perhaps illusory. High-density cities, such as Dhaka
and Calcutta, could be judged sustainable because the majority of traffic is non-
motorised, but this is a function of low per capita incomes, rather than of
environmental policy. As Zillmann rightly notes, sustainability is not enough—low
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consumption brought about by low income fails the test of providing an adequate
quality of life.

Transport, its costs and benefits, tends to be a dominant issue in the compact
city debate. Rather neglected is the provision of infrastructure. Biermann’s study
provides an important missing perspective. Unlike the clear association of high
densities with viability for public transport provision, the relationship between
density and infrastructure is not very encouraging. Costs do not decrease with
increasing density, and it can be as expensive to provide infrastructure to denser
city centres as to developments on the periphery. The crucial issue is one of
capacity. The most cost-effective development is where there is spare
infrastructure capacity, and least when the threshold is reached, capacity is
exceeded and new infrastructure has to be provided. Infrastructure needs to be
included as an integral part of the debate about sustainable urban form.

Some aspects of implementation
A considerable range of ideas and examples of good practice that may go some
way towards achieving a number of the objectives of sustainable urban form exist.
These are considered below.

Political will. The success of the richer cities in public transport and
infrastructure provision demonstrates the impact of strong local government,
willing to restrain car use and invest in mass transit and other transport networks.
However, it is questionable whether such authoritarian forms of government are
widely transferable, or even desired by many countries pursuing neoliberal
policies. Yet there is a clear understanding of the need for empowered local
government if sustainable forms are to come into being. The experience of
Curitiba, using its powers to guide development where it is wanted, and link it to
public transport corridors, may have wider application.

Fiscal measures. The strength of the private sector in driving development is
often the result of weak controls and laissez-faire policies. The taxation system
has been proposed as one method of achieving a more equitable distribution of
costs, and of making development more sustainable. Development taxes are
suggested in both South Africa and Brazil, to make developers pay the costs of
infrastructure provision, and to encourage development on vacant land within
areas of urban sprawl. If taxation is the ‘stick’, then there are ‘carrots’ in the form of
incentives. The manipulation of permitted floor area ratios to encourage
development by giving developers a higher return, or of the transfer of
development rights to allow development in planned locations, has been shown
to work in practice. Both give incentives to more compact, higher density
development. There is a negative side, as global competition to attract foreign
investment can lead to granting that loosens controls and gives free rein to market
forces that may have little concern for the environment.

The informal sector. A great deal of peripheral development is created within the
informal sector and through illegal land invasion. While this development may lack
resources and infrastructure, it results from the energy, skill and self-organisational
abilities of sometimes a considerable proportion of a city’s population. The process
of consolidation of informal development turns precariously established shelter into
reasonably liveable dwellings. This is a resource that could be empowered and
people’s efforts integrated into the overall development of the city.
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Models and measurement. Knowing what is within the city and metropolitan
region is an important precondition of successful policy-making. With the rapid
growth in population and development, the advent of remote sensing provides an
instrument to identify the extent of development and any potential threats to the
environment. The utility of mapping and modelling, whether of sustainability
indicators or scenarios for compact development, is shown to be practicable and
significant in informing policy direction.

Conclusion
How then does this relate to the developed world and the findings of the other two
books in this series? The first point of comparison is in relation to sustainable
development—living within environmental means, achieving equity and social
justice, and inclusiveness in decision-making processes. It has to be said that in
many respects cities in developing countries have a long way to go. Even though
the majority of the countries studied in this book (except for Hong Kong) have far
smaller ecological footprints than the developed countries, this is more likely to
be due to low GNP and poverty rather that to any sustainable development policy.
As, or if, economies grow and countries become richer, levels of consumption will
rise and increase unsustainability. Clearly, maintaining poverty to keep a measure
of sustainability is not an acceptable option. In any case, such global
‘sustainability’ is bought at a cost of local environmental degradation, poor health
and reduced quality of life. Cities in these countries, mostly, do not measure up to
the aspirations for equity and social justice expressed in definitions of
sustainability, although there are some exceptions. For example, Hong Kong
provides high levels of social facilities for its new development along with good
public transport provision, and the gap between rich and poor is relatively narrow.
Efforts to achieve some equity in access to urban facilities are in evidence in
Brazil and South Africa. But on the whole, the wide disparities between rich and
poor, the formal and informal sectors, the city centres and disadvantaged
periphery, place serious obstacles in the way of achieving sustainable
development. The need for inclusiveness in policy-making has been recognised
in Latin America and South Africa where the will exists to achieve it. However, in
Asia there appears to be little evidence of local participation.

The second point of comparison is in relation to the components of sustainable
urban development and questions raised about the ‘European’ model for the compact
city. In the previous two books it was concluded that, rather than a single model,
there should be a variety of urban forms and a number of ‘pathways’ to achieve
sustainable urban development. These forms had some common characteristics,
including compactness, mixed uses and interconnected streets, good public transport
provision, environmental controls and good urban management.

In developing countries, where there is an enormous range of people, cultures
and economies, the size of the problem is immense, and growing fast. Nevertheless,
there are a number of points of comparison. Compactness appears to be an aspiration
and a hoped-for solution to the problems of the explosive growth of urban areas,
and it has some meaning when applied to the intensification of many sub-centres
within a metropolitan region. Mixed use does not feature as an issue, as the vitality
exists in abundance and problems are more likely to arise from there being too much
rather than too little of it. Good public transport exists, and in some cases is better
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than that found in developed countries, although this is the exception rather than
the rule. Even so, public transport use is generally much higher in developing
countries, but this is more usually the result of low per capita incomes rather than
any explicit sustainability policy. The ease with which traffic becomes saturated
is a function of dense urban forms, and these in turn become highly polluted.
Pollution is a problem even in rich cities like Hong Kong, and while ‘clean
technology’ may help its reduction, it would give no alleviation to congestion.
Concerning the other characteristics, neither environmental controls nor urban
management measure up to those found in developed countries. In all but a few
countries, local government controls are weak.

However, such comparisons may not be very useful; drawing selectively from
best practice may be more helpful. For the cities of developing countries the
choices are there. The choice exists, for example, to use the most appropriate ideas
from the developed world to guide, shape and control the future form of the huge
cities in the developing world. The concepts of the compact city, and of
sustainable urban forms, have changed and evolved over the past two decades,
and, as the research has shown here, a number of them have relevance to
developing countries. It is in the cities of these countries, where most growth is
taking place, that new theory or new concepts should emerge. The view expressed,
that there should be a regional view of the compact city, whether African or Asian
or Latin American, is right. It is worth remembering that New York’s explosive
development at the beginning of the twentieth century took forms not imagined
before, and it was seen then as the ‘New World’. The same is true of the rapid
urbanisation and rise of the megacity in the ‘new’ developing world today. With
‘hyper densities’, vast populations, rapid development of the periphery, and a
willingness to invest in mass transit provision, change is happening at a
breathtaking pace. Developing the theories and ideas that will steer these changes
into the ‘unimaginable’, yet sustainable, urban forms of the future will be a
challenge for the policy-makers and designers of these countries. All the
ingredients and opportunities are there: it may simply need the confidence (and
resources) to meet them.
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