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Density in Urban Development
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The authors are with the Institute for Housing and Urban
Development Studies (IHS), The Netherlands, and are in-
volved with urban development issucs through teaching
and consultancies. They have worked at project level

and have first hand experience both of the power of
local traditions and of burcaucratic inertia when any
changes are proposcd (o existing norms.
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Preface

When Swedish Development Aid was reorganized in
1995, a new Urban Development Division was estab-
lished, acknowledging the importance of cities as cen-
tres of both dynamic growth and human hardship. It is
responsible for setting policy, conducting programmes
in infrastructure and housing, and advising the other
sectors of Sida when they work in urban areas.

We are pleased to present four Building Issues as a
Swedish contribution to the Second United Nations
Conlerence on Human Settlements, Habitat 11, Istanbul
1996. They address the themes of the conference: ade-
quate shelier for all and sustainable human settlement
development in an urbanizing world.

Claudio Acioly Jr. and Forbes Davidson have written
one of these four Building Issues.

Gdoran Tannerfeldt

Head of the Division for
Urban Development and Environment
Sida

1 | Introduction

“What are the proper densities for city dwellings?
The answer to this is something like the answer
Lincoln gave to the question, ‘How long should a
man's legs be?’ Long enough to reach the ground,
Lincoln said. Just so, proper city dwelling densi-
ties are a matter of performance. They cannot be
based on abstractions about the quantities of land
that ideally should be allotted for so-and-so many
people (living in some doctle, imaginary society).
Densities are too low, or too high, when they frus-
trate city diversity instead of abetting it. We ought
to look at densities in much the same way as we
look at calories and vitamins. Right amounts are
right amounts because of how they perform. And
what is right differs in specific instances.”

Jane Jacobs, The Death and Life of

Great American Cities,
Penguin Books, London, page 221,

Problem

The density of urban development is a controversial and
sometimes confusing subject. Decisions made in this
area can have significant impact on health, on urban en-
vironment, on the productivity of cities, and on human
devclopment as a whole. There is a wealth of experience
and many relevant figures that, when compared to one
another, can provide uscful references for decision mak-
ing in planning, design and management of human settle-
ments. On one hand urban densities directly affect urban
development processes both at the city and neighbour-
hood levels, but on the other hand they are also affected
by land and housing policy shortcomings, inefficient ur-
ban management, planning and regulatory standards and
urban design parameters.

A significant number of urban settlements in different
countrics are characterized by wide roads and excessive
land reserved for public spaces. A quick analysis of their

R

Low income incremental land development scheme, low rise,
high density. Satellite city of Samambaia, Brasilia.
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settlement layout will certainly reveal a waste of land
and costly infrastructure outcomes. Rather than being
solely a consequence of inappropriate standards and
regulations, it is more the result of design decisions
which affect the urbanity and the overall population and
building densitics.

Because of all that, the sustainability of human settle-
ments development will partly depend on how planners,
urban designers, city managers and decision makers per-
ceive and decide about the intrinsic benefits and disad-
vantages of densely occupied urban environments.

The objectives of the report are:
e to clanfy the issues connected with density;

e to revicw experiences and cases where density as-
sumes particular importance in urban development;

 to identify the most important variables linking den-
sity and performance;

o to provide reference points, tools and guidelines to
help in making decisions conceming urban density,
particularly for low income settlements.

The report is aimed at professionals involved in urban

development who advise or make decisions regarding

density, particularly those who design and choose alter-
natives concerning residential areas for low income
groups. The report recognizes that perceptions of density
vary widely between and within countries and cities. In
other words, they are very much influenced by their cul-
tural context. Comparison is complicated by the measur-
ing instruments; population density, housing density and
building density arc all used and have inherent differ-
ences.

Method

A review of the authors’ own professional experience
helped to identify ways to deal with questions about ur-
ban densities in a varicty of urban contexts. The analysis
of more than 12 cases, somc of which arc summarized in
the boxes, provided a basis for a comparative exercise.
This was complemented by a literature survey. The im-
portance of density in urban development is not re-
flected in the volumc of work published in international
journals. Some classic studies and a lot of unpublished
reports were very useful, and some of them are named in
the report. The authors chose to offer guidelines, refer-
ences, a checklist and rccommendattons for decision
making instead of providing ready solutions and ideal
density figures.

Organization of the Report

Chapter 1 describes the problem and the aim of the re-
port. Chapter 2 deals with the conceptualization of den-
sity, how it is understood and the main implications.
Chapter 3 focuses on the planning and design processes
in relation to density. The major elements that affect
density are reviewed and a series of guidelines arc sug-
gested to improve performance of human settlements.

Chapter 4 deals with the management and legal aspects
of density, and highlights how regulations and enforce-
ment have a potentially important role. The ability and
willingness of the main urban actors from public and
private sectors to enforee density related regulations is
analysecd.

The case studies of experiences with density are pre-
sented in boxes. These are used to reflect particular ap-
proaches or issues dealt with in the report. For example,
one of the issues in design and planning is the optimiza-
tion of infrastructure networks. The case of Curitiba is
used to illustrate this.
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2 General Consid_erations

R

Density is in the Mind of the Perceiver

Ask an Indian planner what he thinks about a 100 m?
plot for low income groups and he will say that it is far
too large and will be unaffordable. His colleague from
East or Southern Africa, however will argue that this is
far too small, and that it will never be accepted. The re-
sponsc may be, “We didn’t fight for independence to re-
duce our standards.” Even within one country different
social groups will perceive density differently. What
people see and feel depends on their own background,
and to some extent on the layout, building form and use,
and spatial use in an arca. Figure 1 provides an overvicw
of residential density figures of the largest cities by con-
tinent.!

What is common is that urban planners and design-
ers, policy makers and decision makers are confronted
with an increasing demand for efficiency of the urban en-
vironment. This means better use of land and natural re-
sources, infrastructure, and human and financial re-
sources. In this, the density of urban areas plays an im-
portant rolc.

A number of the key issues related to density are re-
viewed bricfly below. Where the subjects can be influ-
enced through design interventions, they are detailed in
the section on planning and design implications.

Density as a Technical Issue

Density is one of the most important indicators and de-
sign parameters in the ficld of housing and human scttle-
ment planning. [t is generally expressed as population
per unit of land, or number of dwellings per unit of land.
It serves as an instrument for urban planners, urban de-

Population density persons/ha Fig. 1
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signers, architects and engineers to design and assess the
performance and efficiency of subdivision plans. Inhabi-
tants per hectare and dwellings per hectare are used to
express specific qualities and development potentials of
a site in relation to residential densities. It is common to
find indicators expressed as net and gross densities. The
former includes only the area allocated for residential
use, and the latter refers to the wholc scttlement area in-
cluding roads, public spaccs and other uscs (see glossary
for definitions).

Density becomes a very important issuc for the tech-
nical and financial assessment of the distribution and
consumption of land, infrastructure and public services
in residential areas. In principle, housing practitioners
have assumed that the higher the density, the better the
utilization of infrastructure and land.

The assumption is that high density assures the maxi-
mization of public investments including infrastructure,
services and transportation, and allows efficient utiliza-
tion of land. It may guarantee high rates of return and
cfficient revenue generation, assuming that there are
benefits derived from a concentration of pcople and
activitics. However, one must look at this with caution,
since high density settlement schemes can also overload
infrastructure and services and put an extra pressure on
land and residential spaces, producing crowded and
unsuitable environments for human development. At the
other extreme, low densities may increase per capita
costs of land, infrastructure and services, affecting the
sustainability of human settlements, and producing
urban environments that constrain social interactions.
Thesc advantages and disadvantages are summarized
in Figure 2.

1 See also page 24 for comparative density figures for examples from different countries.
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Density of Plots and Dwellings

The size of the plot, the amount of plot which can be
built up (plot coverage) and the height of the building
(Floor Space Index or Floor Arca Ratio) give the dimen-
sions of the most visible aspect of density: the amount
of space which is built. This is what designers determine
in the design phase, which officials can reinforce and
control in planning and building permissions and in
development control, but which does not necessarily
guaranlee success, since density is sensitive 1o external
factors, such as land and housing policies, real estate
market developments, etc.

Closely linked to density is the concept of crowding
which implies that too many people live or work in a
given neighbourhood, plot, dwelling or room. Recent
studies in Guinca-Bissau (Box 1) for example reveal a
strong correlation between high population densities
(resulting in in-house crowding, crowding of beds) and
ill health. The neighbourhoods of Bissau show extreme
levels of density which seem to have parallels in many
African countrics. Overcrowding and densification of
neighbourhoods have been one of the major negative
effects of constrained land and housing markets, rather
than being the result of direct planning decisions. The
usc of individual dwelling units is described in terms of
persons per dwelling and square metres per person. Here
we are dealing with issues of crowding within buildings,
with implications of stress on social rclations, and men-
tal and physical health and epidemiological risks. Bissau
and Hong Kong illustrate extreme figures of crowding
which motivated a number of studies to asscss the health
impacts. We should emphasizc that there is an important
difference between housing density and crowding. It is
possible to have a high density of housing without
crowding.

Location and land
market, land cost

Transport
system

Planning/Zoning

regulations Housing market

demand

Building standards
and requlations Cultural

acceptance

Design,
plot tayout
settlement layout

Building design
building costs

Fig. 3 Influences on Density.

Influences on Density

There are many factors influencing density, some of
which can be dealt with directly, some indirectly and oth-
ers over which there is very little possible action. In this
report we focus on areas where effcctive action is possi-
ble, but it is important to understand the forces that influ-
ence dynamic changes in density. Figure 3 summarizes
some of the most important influenccs.

New Developments vs
Upgrading of Informal Settlements

The most common situation where density is considered
is when new formal (legal) development is being
planncd. The decision may be direct when a government
implements a programme, or indirect, when the develop-
ment is promoted by the private sector. In the latter situ-
ation government influence will be a combination of
regulations and negotiation.

The issue of the density of new development is seen
as critical in a wide range of environments. The afford-
ability of low density with expensive services, high
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Box 1 Crowding in Guinea Bissau

Guinca-Bissau. The primate cities have very common
urban growth patterns. The colonial core is usually sur-
rounded by informal settlements that are characterized
by poor housing conditions, inadequate infrastructure,
poverty, informal market activitics, renting and sublet-
ting of rooms and high densities and overcrowding.
Densification — in terms of population increase and
spatial occupation — has been principally caused by an

four neighbourhoods of Bissau revealed that population
density varies in a range from 204 to 400 inhab/ha and
housing density from 14 to 18 dwellings/ha. Apparently
these figures are not exceptionally high but one must

ing 180 m? or more, and arc mostly overcrowded, the
number of occupants varying from 10 to 22 persons per
house. A large number of households live in one or two
rooms of 16 m”.

In the African context, densities are reaching alarm-
ing figures. The 52 country survey carried out by the
UNCHS/World Bank-sponsored Housing Indicator Pro-

Densities are increasing rapidly in Bissau, the capital of

inefficient performance of the housing sector. Surveys in

bear in mind that the houses are particularly large, reach-

gram reveals that Sub-Saharan Africa next to South Asia
has the lowest mean tloor area per person; the median
useable living space per persons - which is 7.55 m?/
person. For South Asia this figure is 7.10 m?/person
(Angel ct al., 1993). A recent survey in Bissau found
3.2 m?/person as the floor area indicator for the city
(Acioly, 1995) which is apparently a paradox when
placed next to the size of the houses. This highlights
external factors that create an acute form of density
shown in the phenomenon of in-house crowding and
expressed as in-bed crowding.

Recent surveys in three neighbourhoods of the city
indicate that 67% of the houscs had 3 to 4 persons per
bed. This extreme form of density has serious social
and health impacts for the population, specially vulner-
able groups like children, pregnant women, elderly. The
longitudinal study confirmed that continuous and long-
term exposure to a crowded living environment is di-
rectly linked with increases in morbidity and mortality
rates, transmission of communicable diseases, airborne
and respiratory infections and specific chronic and
infectious discases.

matntenance and cxpensive transportation is an issue of
debatc in places as geographically and economically
separated as South Africa, New Zealand and California.
Low density suburbs have led to extensive and expen-
stve land use resulting in a typical urban sprawl.

In the case of informal scttlements, densities may be
very high, with narrow streets, little open space and
probably no areas for common amenities. In this situ-
ation reblocking or restructuring of the existing layout
will probably result in less land available for develop-
ment, unless one opls for resettling some households to
another site. This will relieve building and population
densities and provide opportunities for better settlement
management in case of fire, flood or natural disasters.
However, one must be cautious with resettlement, since
it has serious social and economic implications for the
population, and is a difficult process to manage.

I'or this reason it is best to try to minimize resettle-
ment, which in turn tends to increase pressure on cxist-
ing land and buildings, resulting in higher densitics.
Depending on the location of the settlement, land prices
may stimulate increases of floor area ratio and changes
in density regulations, which may themselves result in
the displacement of low income groups. The case of
Bombay illustrates this issue (Box 8),

Fluctuating Densities and
Urban Productivity

Inner city and Central Business District CBD areas may
experience extremely high population densities, placing
high pressure on urban services and on the urban fabric
as a whole, while satellite/dormitory towns have ex-
tremely low densitics during working hours. These vari-

ations affect drastically the consumption and manage-
ment of public services and infrastructure. This has to do
with mono-functional land uses which result in urban in-
efficiencics and urban congestion. Sdo Paulo shows
these problems very clearly. The concentration of activi-
ties and functions related to work and services in the in-
ner city demands high investments in infrastructure,
roads, traffic management and cnergy supply that are in
fact all under-utilized, since they are unused during part
of the day. Commuting, traftic congestion, high energy
and fuel consumption, extensive land use and high popu-
lation density are concentrated in time and space, a fact
that challenges urban productivity. This phenomenon
poses a question for proper management of densities and
land uses which will increase the sustainability of urban
environments.

Density is significant for the economic performance
of a city. High population density means a high level of
access for business both to employees and to markets.
This is generally seen as positive. Higher accessibility
for workers and enterpriscs means more competition and
productivity with less encrgy and time consumption.
The city of Curitiba (Box 3) illustratcs the benefits of
this approach. However, in the very common situation
where increase in density is unplanned, or badly man-
aged, it can also mean an overstressing or overload of
infrastructure with resulting poor functioning and ineffi-
ciencies. For example, irregular water supply in Hydcra-
bad, India, means that businesses and homes have to in-
vest in water storage and pumps. Unreliable electricity
mcans that businesses have to invest in generators, also
causing increased pollution.
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Density, the Real Estate Market and the
Efficient Provision of Services

In the absence of good urban management, density will
tend to increase in locations with a high level of accessi-
bility — particularly to employment, services and high
standards of infrastructure where land prices will be con-
sequently high. [n the absence of alternatives for land
and housing, there will be a natural tendency to increase
population density by means of informal incrcases of
cither built density - increases in plot density and plot
coverage through new building expansions - or in-
creases in the occupancy rates of cxisting buildings.
Market distortions, legal frameworks and private sector
mobilization in the real estate market will dictate the
degree to which this phenomenon will occur.

Governments can stimulate and reinforce this mecha-
nism by playing an enabling role while providing high
levels of profit to private developers, allowing high
occupancy rates of plots and buildings and carefully
monitoring real estate development, as is the case in
Hong Kong (Lai, 1993).

The cfficient use of land as a limited resource, and
whether the state or the market should control this, is
perceived differently in different countries. There are
particularly big differences between market and planned
economics, [n market economies there are normally
some regulation and control, but it is the market that in-
fluences density. The disadvantage is that the broader so-
cial costs, such as poor access to schools, shopping or
health facilities and loss of agricultural land, are not
taken into account. Planned cconomies traditionally
used density as a key element in planning, with square
metres per inhabilant as a determinant in planning dwell-
ing environments. This had the disadvantage of being in-
flexible and often of producing undesirable urban forms.

A very important indicator of efficiency of land use is
the ratio between public and private space, which is com-
monly included in planning legislation. The recommen-
dations deal more specifically about increases in infra-
structurc and maintenance costs in relation to this ratio
and density outcomes.

One of the main arguments for encouraging higher
densitics is the efficient provision and maintenance of
infrastructure. The arguments are simple: low density
mecans long infrastructure runs and thus higher cost per
consumer both for installation and for operation, as
shown by the cases of Ismailia and Sdo Paulo (Box 5
and Box 9). Since the provision of public services such
as health and education are based on the number of peo-
ple to be served within a specificd radial distance, low
density housing arcas also imposc longer journeys on
children and mothers. Schools and health clinics become
more difficult to reach. For example, the scattered settle-
ments with large plots and individual free-standing
houses surrounding many African towns mean that
many people live without municipal services or are
obliged to cover long distances to reach them. This is
partly because the municipalities do not function well,

and partly because these areas are very expensive to
service. The large plots and often unplanncd forms of
land occupation result in inefficient urban configurations.

At the other end of the density spectrum, higher than
planned density creates problems of congestion, over-
loaded infrastructure and urban incfficiencies. Traffic,
drainage, water and sanitation systems are usually the
most affected. On-site sanitation systems become over-
loaded, “grey water” cannot be ctficiently evacuated
though drainage systems and heavy rain cannot be
absorbed adequately.

Health, Water Supply and Sanitation

High density generally allows for more efficient provi-
sion of infrastructure as the nctwork lengths per unit
served decrease and more people have access to public
services. The low income settlements in Natal, Brazil,
show that an efficient network layout combined with
certain sanitation technologies and high population
density accomplish substantial gains in lowering the
overall cost of the system per household”.

At the other extreme, low density can allow the use
of on-plot water supply and sanitation which can pro-
vide a flexible and cost effective means of upgrading
over time. In public health terms, low densities allow the
use of low cost on-site sanitation systems and reduce
health hazards.

There is little doubt that extremely high densities re-
sult in poor health conditions, although it is difficult to
separate what is caused by density and what is caused by

Box 2 Density and sewerage costs in Brazil

Experiences with shallow sewerage in Northeast Bra-
zil show relationships between population density
and optimal costs in the cost of sewerage networks.
In two squatter settlements (Rocas and Santos Reis)
in the city of Natal density averaged 350 persons/ha.
Since conventional sewerage was unaffordable, the
population agreed to have an alternative sewcrage net-
work, locally called condominial sewage, passing
through the backyard of the plots. Total capital costs
were USS 350 per household, and the system was so
cffective that it was replicated in other site and serv-
ice and settlement upgrading sites in the city and
elsewhere in Brazil.

The cfficiency of the system was not only a result
of technological innovation but also the layout of the
system — passing through backyards of plots and opti-
mizing nctwork length with system coverage, Evalu-
ations of the system showed a noticcable reduction in
costs per household as density increased. 1t also
showed that at a given density, it could be morc eco-
nomical than on-site sanitation systems. At densities
above 160 persons/ha, annual cost per household falls
below USS 48.

Source Sinnatamby in Hardoy et al., 1990,

2 For further discussion of this see Caminos and Goethert (1978), Davidson and Payne (1983), Cotton (1991) and Bazant (1978).
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Box 3 Density issues in Curitiba, Brazil

In Curitiba, a city of 1.6 million in Brazil, the concept
of density was the backbone of urban transformation af-
ter the approval of the master plan in 1966. The plan
had two main concerns: to decongest the inner city and
revitalize the urban and architectural heritage in this
area and to shift the concentric radial growth of the city
into a linear pattem by introducing a north-south of traf-
fic and transportation axis tangential to the inner city,
called the “structural axis.”.

Zoning was based on use — commercial, residential,
industrial and mixed use - and the desired population
densily. The stratcgy was o encourage new commercial
developments to move out of the inncr city, pairing high
density residential arcas with commercial activities and
linking them by public transport. The principle was that
the sites must be well served by public transport, and
the density coefficient would decreasc as the distance to
the public transport network increased. Development
permits could only be issued by the local government if
the request were accompanied by a careful analysis and
information about traffic gencration and the require-
ments for infrastructure and parking.

The structural axis is formed by a three part system.
The central lane of the main road is exclusively for
buses, a solution that accomplishes performances equal
to those of metro systems, while two parallel roads
scrve local traffic within the same road profile. The sys-
tem is completed by two other roads, usually situated
one block further from the central road, for the continu-
ous one way traffic towards and from the inner ¢ity. The
area situated in-between these two one way traffic roads
is called the structural sector and is zoned as a high den-
sity area, accommodating commercial and residential
uses, and reaching densities up to 600 inhab/ha. In the
structural sector, buildings can reach a total floor area
equal to 6 times the plot size,

According to municipal policy, land was acquired
during and before the implementation of the transport
network, so that the local government could guarantee
the maximization of infrastructure and services and the
desired densification along the structural axis. The mu-
nicipality applicd a creative special appropriation
mechanism for buildings of historical valuc in the inner

city. This allowed the transfer of development rights or
building potentials (principle of “solo criado”™) from the
existing sites to elsewhere in the city, if the infrastruc-
ture and services could cope with the increased built up
area and higher density. The owners would pass the title
of these buildings to the municipality in exchange of
more floor space in another area. The municipality thus
safeguards the building heritage and uses the buildings
as muscums, foundations, training centres, etc. It also in-
crcases densities elsewhere in the city and provides a
good trade-off for the private sector. An automated prop-
erty register and a land information system cstablished
at the beginning of the 1980s allows the Municipality to
provide any resident with information about building co-
efficient, densities and development potentials of cvery
single plot in the city.

The concept of density, interpreted in Curitiba as an
increase in plot occupancy and coefficients in relation to
plot areas, measured in inhabitants per hectare, was ap-
plied in a very balanced way. It defined a clear profile
and skyline of the city. The areas situated between the
structural axis have middle and low population and
building densities. Middle densitics are the areas where
multi-family housing is predominant, reaching a density
up to 180 inhab/ha. The low density areas are charac-
terized by low rise single family housing with densities
up to 70 inhab/ha, '

The urban planning solutions applied in Curitiba aim
to recover and consolidate the urbanity of the traditional
city, to allow the residents to identify themselves with
their urban environment and to interact socially with
their fellow citizens. It advocaies the mixture of func-
tions, incomes and densities, brings the green areas into
the urban environment, maximizes the existing roads
and infrastructure and links them all through simple but
extremely efficient public transport. The reinforcement
of high densities throughout the public transport axis
provides not only the maximization of public invest-
ments, but helps Curitiba to save 25% in fuel consump-
tion and to achieve a significant reduction of dioxide
emissions. This gives the plan, and the use of density, a
significant impact on the sustainability of development.

the poverty which i3 associated (Box 1 Guinea-Bissau
and Box 2 Natal, Brazil).

Fire Protection, Accessibility and
Transportation

High density informal developments, especially in Asia
and Affrica, have had a bad history of fire, property loss
and cven human losses. Temporary materials, unsafe
power connections, careless use of wood fuel for cook-
ing and sometimes pressure tactics by local land owners
or criminal elements in densely occupied settlements
have provoked {ire disasters of large proportions. Nar-
row streets and high building densities (high plot cover-
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age) facilitated the spread of fires and impeded fire serv-
ices to reach sites in time. The rationale for upgrading
and sometimes decreasing the building density of low
income squatter areas is often linked to improving acces-
sibility for emergency services such as ambulances and
fire brigades. The fault is not density alone, but a combi-
nation of building density, building materials and the di-
mensions of streets and other open spaces. In large settle-
ments, accessibility to public transport is one of the rea-
sons to widen existing roads.

But accessibility alone is not enough. Efficient public
transport requires medium to high densities to be able to
provide frequent and efficient services. For this reason,
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provide frequent and cilicient services. For this reason,
density of urban development, including residential de-
velopment, has become an important issue relating to
sustainable urban development. Residential densities
influence the number and types of trips and modes of
travel used. The total number of trips per person by pri-
vate car decreases as cities or neighbourhoods become
more dense. The casc of Curitiba (Box 3) emphasises
this aspect.

Secial Implications

Socially, low densities are connected with high incomes
and a low degree of casual social contact. High densities
are associated often with low income, with liveliness
and social contact, but also with conflict. The impacts of
density are also influenced by the quality of design of
layout, how buildings and spaces are designed and
linked.

Low densities are associated with clean air, space for
recreation. Much low density developrment was a reac-

1]

3

1 One way traffic road e
from the inner city

2 One way traffic road
towards the inner city

3 Structural axis with
exclusive bus land and
parailet slow local
traffic roads

Fig. 4 Curitiba structural axis.
Density = 600 inhab/ha. FAR = 6.

Fig. 5 ]—L

Curitiba structural axis —
section A—B.

_ a Qe

One way
traffic road
from the
inner city

tion against the overcrowding of inner city areas. How-
ever they also have problems; the New Towns with low
to medium densities and plenty of recreation space were
also the home of “New Town Blues.” This was a com-
mon description of the dissatisfaction with the social life
expressed by families who moved from large cities such
as London and Glasgow to ncwly created, relatively low
density towns.

Concerns about security are tending to promote
higher densities. Large gardens in low density neigh-
bourhoods may be scen as a danger rather than an advan-
tage. New middle class development in cities such as
Nairobi and Johanncsburg promote compact “town
houses™ crouching behind barbed wire topped walls.

Environment and Sustainability of
Urban Development

The relation between density and the environment is
complex. Dense development with little open space can
increase run-off, but also reduces the amount of land
taken for urban development. Low density, green urban
development takes enormous areas of land. In Hong
Kong there is a controversy over Governiment’s inten-
tion to decrease densities, becausce it implies a shift from
the typical high rise, lngh density approach towards low
rise, lower density schemes that will promote the hori-
zontal growth of the city over its limited countryside.
Not only are private developers concerned about the de-
crease in saleable floor area and profit, but environmen-
talists are concerned about the environmental impact.

Structural Axis
with exiusive
bus lanes and
slow traffic
parallel roads

o 0o, 4’(\@?@ fn) '

One way
traffic road
towards the
inner city
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Planning and Design Implications

Sustainable housing development calls for special atten-
tion to the improvement of physical planning outcomes
in which densities occupy a pertinent position. Particu-
larly, during the process of paradigm changing in the
19905 in which cities are recognized to be the engines of
development, and their performance and productivity a
question to be approached through cffective manage-
ment. Not only the management of the urban cnviron-
ment assumes importance but also the actual spatial plan-
ning, the design of the urban environment and the way
cities are built gain relevance in the present agenda of
discussion. The sustainable city as a concept appears to
be linked to better designs of the urban cnvironment. Ef-
ficiency in the design and spatial planning of human set-
tlements is a key arca of concern which certainly must
deal with the problem of density within a broader per-
spective. This implies a rediscovery of the cconomics of
space and the value of the end product of planning and
design processes. Density outcomes must be economi-
cally efficient and reinforce sustainable human develop-
ment bul must be culturally acceptable as well.

Density should be the result of a design process
through which the designer must deal dynamically with
standards, plot and dwelling sizes, housing typology,
spatial planning, cultural acceptability and environ-
mental suitability. It should not be the unilateral result of
a cost analysis and {inancial excrcise aiming at the opti-
mization of infrastructure, services and land. Though,
since dwelling occupancy is very dynamic it becomes
very hard o stipulate or control population density once
a plan is executed.

For the purpose of planning a subdivision, it is much
more pertinent to work with housing and building densi-
ties. These are more controllable figures and give more

possibilities to assess the trade-offs 1n relation to land oc-
cupation and the costs of infrastructure and services. The
number of dwellings in relation to the provision of serv-
ices and infrastructure may remain as originally planned,
but increase of building occupancy, sub-division and
overcrowding may occur if land and housing delivery is
constrained. See Figure 6.

Models of Development at City Level

The assumed benefits gained from economy of scale and
concentration of population which have influenced the
densification and verticalization of towns and promoted
the compact city model are now once more the order of
the day. This movement is also stimulated by the fact
that local governments lack resources and mcans to cope
with increasing public expenditures, including the de-
mand for investments necessary to foster sustainable ur-
ban development. Resources need to be utilized effi-
ciently. The use and occupation of available space and
vacant land should be rationalized. Public utilitics must
be efficiently managed. Municipal services must be fi-
nancially sustainable and housing projects must [it into
available land and be economically and environmentally
sound.

The advocates of the compact city argue that the gar-
den city movement and the International Congress of
Modern Architecture CIAM did widespread damage
with a city model based on low densities, social and spa-
tial stratification and satellite developments which is per-
verse for the urbanity of citics. Peripheral developments
and unbalanced weights between green and unoccupied
spaces and the built up area created other levels of cco-
nomic problems related to population mobility, transpor-
tation and commuting, energy consumption and disrup-
tion of the daily urban systems. A compact city with
higher densities, mixed land uses and a balanced rela-
tionship between private and public domains would
recover urbanity and sustain the economic recovery of
the inner city.

Fig. 6 ‘
Avilability Legal L.and and Social context Economy Design and Standard Issues
of land framework land market household size Affecting Density

Design Standards
r Al F 1
Settlement layout Housing Size and Planni Size, shape, | | Standards of Standards
balance public/ typology shape of a]nn(ng dimentions roads and of public
private domain shape dwellings regulations of plots infrastructure facilities
Housing
density
dwellings/ha .
Density
Building density Population
m/ha _densny
inhab/ha
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The amount of space allocated for private and public
domains will not only influence density indicators but
will also define certain morphological characteristics
and specilic qualitics, as the box on Karachi shows.
While certain settlements have a major part of their ar-
eas allocated to public use — green areas, vehicular traf-
fic and pedestrian circulation and complementary public
services — providing a certain feeling of space and con-
fined social contacts, others have most of the space allo-
cated to private use, such as residential, mixed residen-
tial-commercial or solely commercial-
industrial uses.

Density influences social interaction, but Hillier?
showed thal in the casc of high density inner city high
rise housing in London the configuration — or the layout
and design of buildings and spaces — can have mote im-
pact than the density itself. Hillier argucs that regardless
of the density of the housing cstate, if the spatial layout
of the settlement constrains natural movement then there
will be never sufficient people to gencrate the sense that
the space is well used.

Guidelines for Urban Designers

There is a merit to looking at housing layout efficiency
in relation to densities, considering that sustainable hous-
ing development partly depends on the degree the layout
solution provides optimal land utilization and infrastruc-
ture distribution.

Since design decisions are taken at a very early stage
of the development process, it is important to provide
quick references and call attention to specific outcomes
when certain choices are made at the design phase. Table
I shows population and housing densities for a new
neighbourhood for 5,000 people and the land needed to

Box 4  Density variations in Karachi, Pakistan

Examples from Karachi show that different types of
urban layouts in residential developments produce to-
tally different density outcomes. A katchi abadi —
squatter settlement  with an irregular configuration,
denscly occupied and only 25% of the land used for
open spaces and circulation, presents a density of 650
persons/ha for plots of 75 m?. An inner-city residen-
tial arca, with a gridiron layout based on narrow and
small plots of 90 m? and only 25% of land uscd for
circulation and open space presents a high density
equal to 625 persons/ha. In north-east Karachi, a grid-
iron planned residential site based on plots of 150 m?
and 40% of the land used for circulation and open
space presents a medium density of 260 persons/ha.
In North Karachi, a planned residential area bascd on
plots of 350 m? and having a substantial part of the
land utilized for open space and circulation (45%)
presents a low density equal to 102 persons/ha.

Source Dowall and Clarke, 1991.

provide housing according to a predefined percentage al-
located to residential use for both low-rise and high-rise
housing.

The costs of infrastructure and public utilities will de-
pend on the optimization of the layout solution and the
percentage of land allocated for residential use, public
space (traffic, strects, pedestrian pathways, parking ar-
eas), and semi-public spaces (schools, playgrounds, pub-
lic facilitics, recreational spaces) and the level and stand-
ard of services. If the solution reserves substantial land
for public use, then it is logical that there will be less for
other purposes; a higher burden on public and commu-
nity sectors in terms of maintenance costs, taxation, etc.;
longer distances to be covered by on foot journeys and
infrastructure networks; and higher costs to serve it with
public utilities. The layout must cnhance an efficient and
balanced trade-ofl between the private and public do-
mains.

Can density be a parameter for decisions taken at this
level? Urban designers routinely usc population density
as a reference, usually gross population density. The
table on page 14 gives some implications of design deci-
sions.

With a plot size of 125 m* and a net population den-
sity of 400 inhabitants/ha, varying the percentage of
land allocated to residential use does not change the net
housing density (80 dwellings/ha) or the total land for
residential use (12.5 ha), since the plot size is the same,
As the percentage of land allocated for residential use in-
creases (up to 65%), the total land needed to accommo-
date this population dccreases and the gross population
density increases up to 260 inhabitants/ha. Thus increas-
ing density should lead to an optimal use of essential de-
velopment inputs — land and infrastructure. The decision
on the trade-off between public and private domains has
been madc; it is acceptable that 60 to 65% of land allo-
cated for residential use should lcad to efficiency. How-
ever the urban standards will be also relevant, whether
there will be wide roads or not, if local green areas and
recreational spaces are concentrated or spread. Final
costs will also depend on whether scrvices are incremen-
tally executed or ready-made.

If we decide to predefine 60% of land allocated for
residential use as the criteria to accomplish settlement
layout efficiency, but vary the plot size (from 250 to
90 m?) to accommodate the same population (5.000 in-
habitants), both housing and population densities in-
crease, and there is a substantial decrease in the total
residential fand and the total land needed. Decreasing
the plot size at a ratio of 2.7 all densitics will be in-
creased at the same ratio. Thus the plot size determines
most of outcomes. The smaller the plot the higher the
density and less land required to accommodate the same
population. The question now is whether the plot size is
culturally acceptable and financially marketable, and
again whether the urban standards respond to efficiency
requirements.

3 Hillier, B, et al. (1988). “The Other Side of the Tracks: the Kings Cross railway site and its urban context™,

University College, London, 23 pp., mimeo.
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Table 1 Relation Between Housing Type and Density
Population Land High Rise Housing Low Rise Housing Settlement
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5,000 5 1,000 140 400 35 125 28 80 125 357 Low rise —
1 dwelling/plot
5,000 5 1,000 200 400 50 125 40 80 125 250 Low rise —
1 dwelling/plot
5,000 5 1,000 260 400 65 125 52 80 125 19.2 Low rise —
1 dwelling/plot
5,000 5 1,000 120 200 60 250 24 40 250 417 Low rise —
1 dwelling/plot
5,000 5 1,000 250 417 60 120 50 83 120 200 Low rise —
1 dwelling/plot
5,000 5 1,000 333 558 60 90 67 11 9.0 150 Low rise —
1 dwelling/plot
5,000 5 1,000 1,167 3,333 35 50 4 20 125 1,200 233 667 15 4.3 High rise —
_ 80 flats/block
5,000 5 1,000 1,667 3,333 50 50 4 20 125 1,200 333 667 15 3.0 High rise —
80 flats/block
5,000 5 1,000 2,167 3,333 65 50 4 20 125 1,200 433 667 15 23 High rise —
80 flats/block.
5,000 5 1,000 2,000 3,333 60 50 4 20 125 1,200 400 667 1.5 25 High rise —
80 flats/block
5,000 5 1,000 2,500 4,167 60 5 5 20 10.0 1,200 500 833 1.2 2.0 High rise —
100 flats/block
5,000 5 1,000 3,250 5,000 65 50 6 20 83 1,200 650 1,000 1.0 1.5 High rise —
120 flats/block

If high rise housing altcrnatives are applied, then the
situation changes completely. Using a four storey build-

ing with 20 flats of 50 m? per floor and increasing the
£ p g

percentage of Jand allocated for residential use, net popu-
lation and housing densities remain unchanged but gross
densitics increase dramatically (from 1,167 to 2,167 in-

hab/ha). In comparison to the low-risc solution, this al-
ternative consumes far less land, but all infrastructurc

and scrvices will be extremely concentrated. The case of

14

Different Floor Area Ratio
Vertical Densification

Hong Kong shows this very well. The urbanized area oc-
cupies only 10% of the territory, as a result of govern-
ment policy towards high-rise, high density develop-
ments that accommodate more than 5,000 persons per
hectare. The settlement layout will be decisive in the
definition of the trade-offs: public-private domains, the
amount of green areas, distance between buildings, park-
ing places and the availability of infrastructure.

The combination of Floor Area Ratio or Floor
Space Index with different plot coverages is
likely to offer opportunities for interesting
architectural forms at the building leve! and
accomgplish a dynamic urban environment in
human settlements.

At the settlement level, it will be possible to
accomplish higher densities with a balanced
trade-off between open and built-up spaces,
and land and infrastructure utilization.

Fig.7
Relation between
Floor Area Ratio
and Plot Cover-
age.

45% 65% 100%

Different Plot Coverage
Horizontal Densification
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Box 5 Plot development in ismailia, Egypt

Background
The Ismailia Demonstration Projects commenced in Egypt in 1978 aimed to develop a model for urban development
which would be accessible to low income groups and which would echo the pattern of development in Egyptian cities.
Housing in Egypt is normally developed incrementally, depending on income and demand. This poses a particular
challenge in how to plan for layouts and infrastructurc that can accommodate these changes. In broad terms the chal-
lenge was 1o design a system affordable to middle and low income familics starting with one storcy development, but
assuming that average development would extend to two storeys within a 10 — 20 year period. In other words, density
would at least double and over time could reach 4 or more times the original level.
Practical approaches for design for densification included:

Aspect Plot size Plot shape Water supply Drainage Schools

School sites and
buildings were
designed with
potential of vertical
expansion. Multi

Plot width was de- Design was related
signed to be sufficient to the first threshold
to allow stairs. Wider  of density, with the
plots can be more possibility of
efficient as two flats  doubling later.

This was initially
designed for on-plot
sanitation, with
upgrading to water
borne possible later.

Plot sizes were kept at an
average of 100 m2 which
allowed more options for
economic vertical expan-

Response

sion, rather than keeping
them very small which
would have maximized
initial affordability.

can be constructed
on each floor sharing
stair access.

implementation to be responsive.

Movre can be less

Lessons
I.essons from the expericnce in Ismaijlia are:

o Thus it is possible to plan for densification.

Flexibility also extended to use of small construction contracts and strong local decision making which allowed

The process of development of the design involved a lot of discussion with trade-oft between smaller plots giving
greater affordability, or larger plots with greater flexibility over time. This debate was mainly betwecn design profes-
sionals. Later, in the implementation phase, the response of local people to the plots that were being developed was
that they were too narrow — the frontage was 6 metres, designed to be economical for infrastructure provision.
People complained, rightly, that if the plots were wider — 7.5 or 9 m, they could develop with two flats on each floor
sharing the same stair —and thus be more efficient. In this casc the paradoxical result was that the approach which
initially aimed at greater densities, in the end would have resulted in lower denstty.

o Do not plan for a “static” situation, rather bear in mind that scttlement is a process.

* Whatever you plan to start with, something else is likely to occur!

shift use was also
common in Egypt.

Higher densities in this case imply an extensive use
of the available land on onc hand and, on the other hand,
it places a hcavy occasional load on existing infrastruc-
ture such as electricity supply, drainage, sewage and
parking.

During the project design phase, densities are control-
lable variables, but one should never forget that the real
figures are subject to influences from external factors
such as housing shortage, location, constrained land sup-
ply, accessibility to public transport and services. For ex-
ample, if there is an acute housing shortage and the plot
size allows housing extensions, experience shows that
there is a natural densification of settlements — thus an
increase of plot occupancy and decrease of floor area ra-
tio per person — usually related to informal rented hous-
ing, specially if the area is well situated in relation to
employment opportunities and services. The cases of
Bissau and Brasilia illustrate this. This means that exter-
nal conditions may transform density values that might
even oppose existing land use legislation. Changes in

the zoning regulations that allow increases in plot cover-
age or floor area ratio may affect density outcomes as
well through vertical or horizontal building expansion.

The relationship between density and infrastructure
costs seems to be even more complex. While studying
the design and implementation of low income settle-
ments in Brasilia, Brandao argues that per capita costs of
infrasiructurc decreases spectacularly when the popula-
tion density is increased from 50 to 200 inhabitants/ha®.
From 200 to 300 inhabitants/ha, per capita costs de-
crease but not significantly and tend to remain at the
lowest values for 300 to 600 inhabitants/ha.

This is also confirmed by Mascard who studied the
cost of urban infrastructure networks in relation to densi-
ties (Mascaro, 1987). When assessing the share of each
network in the total network cost, he shows that as popu-
lation density increases, the share of pavement, drain-
age, sewage and public lighting is increased while the
share of water, gas and electricity supplies is decreased.
This means that for some networks higher densities lead

4 Brandéo, A.B. (1975). “Urbantsmo, Infraestrutura ¢ Arquitetura dos Projetos PLANAP, Brasilia, Brazil, 35 pp. Mimeo.
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African countries

Asian countries

Fig. 8
Large plots ; Small plots . )
i, Latin America — Piot Sizes and Shapes by Region
Frontage of plots
Depth @ 12 meters
™
20.0 8.0 7.5 7.0 60 50
@ 15 mieters
) ©
25 meters
Brazil  Egypt India
Colombia Thailand
to optimal or maximization of use. The pavement of Design for Efficiency

roads seems to be the most costly component followed
by sewage and drainage. The overall cost of the net-
works per dwelling decreases drastically from US$
2,500 per dwelling for a density of 75 inhabitants/ha to
US$ 750 per dwelling for a density of 300 inhabitants/
ha. Evidence from Northeast Brazil (Box 2 Density and
Sewerage Costs in Natal, Brazil) also confirms these
statements.

Settlement Layout

The layout of a planned residential area is the result of a
design action that subdivides available land for develop-
ment and defines the public and private domains. That is
why the gross densily in housing is greatly affected by
its urban configuration. The density equation embraces
some important practical conditions beyond the urban
configuration that must be culturally and environmen-
tally appropriate. These mclude:

e the total number of occupants per dwelling,

o the total area of the dwellings,

e the legislation regulating the plot coverage:
the proportion of the plot that is allowed
to be covered by the building,

e the floor space index (FSI) or floor area ratio (FAR):
the ratio between the plot area and the total built up
area allowed to be constructed,

¢ the total space allocated for vehicles:
the standards defining the width of roads and
pedestrian pathways.

The degree to which the above regulations and standards
are respected will largely define the density outcome of
the urban environment. Independent of dcliberate ac-
tions or of vernacular or spontaneous/collective proc-
esses, every human seftlement carrics a spatial configu-
ration that has some inherent qualities and constraints.

Whether land is squandered or efficiently occupied will
basically depend on the standards used for roads and
plots. The size, the width, length or depth and shapes of
plots, plot coverage regulation and dimcensions of roads
will significantly affect ultimate density.

For example, the square metres of road per house in a
typical Malaysian land subdivision is up to four times
greater than in comparable North American or Western
European projects. When compared with commonly
accepted international practices, about 25% of the land
set aside in the typical subdivision could be assessed as
being wasted. The stroets are too wide, the set-backs too
great, and land is set aside for redundant community
facilities. (Dowal and Clarke, 1991).

Plot size is culturally bound and varies from country
to country. In Delhi. the Rohini sites and scrvices project
offers plots from 26 to 90 m? in which two storey build-
ings can be constructed, permitting plot coverage up to
75% and allowing two dwelling units for plots of 48, 60
and 90 m?. In Brasilia, the Candangolandia and Itama-
racd projects were based on the 120 m? plot but the na-
tional legislation for low income projects establishes a
minimum plot of 126 m?. In Guinea-Bissau, urban plots
arc conventionally defined as 20 by 25 m, covering an
arca of 500 m2 These differences in plot size make it
very difficult to compare densities and reinforce the ob-
servation that density figures are strongly related to the
cultures of the citics concerned. However, whatever the
cultural acceptance, low density implics cither low stand-
ard of infrastructure or high costs which are very diffi-
cult to afford and which also have high environmental
costs. Many American cities face serious dilemmas due
to earlicr choices made in favour of suburban develop-
ments, low density and individual private transport
based dwelling environments.

The discussion of settlement layout efficiency devel-
oped by Caminos and Gocthert (1976) defines three
classes of land:
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Box 6 Density and efficiency of layouts in Mexico

A survey in 12 settlements in Mexico city provides com-
prehensive and detailed information about the perform-
ance of the sites in relation to densities and utilization of
land and infrastructure. Nine of them are low income
scttlements. The lowest density was 166 persons/ha in
Netzahualcoyotl, a settlement based on low-rise and one
housc (80 — 100 m?) per plot, situated 9 km from the
city centre and built in 1963; the site is characterized by
a regular gridiron layout with large amounts of land allo-
cated for public use and wide roads. There are 137,000
plots of 150 m? covering 4,000 ha. The clusters are 200
by 50 meters with 45 plots per cluster and with a gross
density of 110 persons/ha (1970). The highest density of
1,442 persons/ha was found in Tepito (La Florida), a set-
tlement based on medium-rise housing with a high per-
centage of land for residential-private use, with cxten-
sive plot coverage — most of the private area is covered
—and a low percentage for roads and footpaths. Gross
density in the study area reached 900 persons/ha. Tepito
is a centrally located and consolidated neighbourhood,
the result of land subdivisions, where more than 40,000
people live, The building stock is flats and houses

(26 m?), one or two storeys high, the majority tenements
{vecindades and tugurios). Most plots are regular in
form and size.

The study assumes that acceptable and desirable den-
sitics for residential arcas should range between 300 and
600 persons/ha, and that the housing typology should
vary between 1 and 3 storeys, with an average residen-

tial {loor arca per person of 10 —20 m? and a plot cover-
age of' 30 35%. The smdy also presumed an optimal
trade-off in land allocation: 20 — 30% for pubic areas,
3 — 13% for semi-public and 39 — 77% for private use.
Only few settlements fell within this density range, and
those satisfying the density requirement did not satisfy
the land utilization criteria. A great deal of the settle-
ments were squandering land and others creating con-
gestion by allocating excessive land for residential use.
In terms of layout efficiency, six settlements were
graded inefficient, hall of which met the density critcria
and the other half had low population density. The lay-
out efficiency of the other six settlements was not meas-
ured. It is worth to mention the outcomes of a high-risc
and high density (711 persons/ha) and public sponsored
settlement (115 ha) implemented in 1966. Half of the
buildings are 4 and 5 storeys high and the rest 7, 8, 14
and 22 storeys with flats measuring 74 m?. Only 15% of
the land is for residential use, 27% for roads, footpaths
and parking and 49% — almost half — for green and rcc-
reational spaces. Sincc high-rise buildings demand spe-
cial care for norms related to setbacks, distance between
buildings, spaces for parking and recreation, and com-
munity services, all in a compact, concentrated site, this
altemative does not always achieve a balanced trade-off
even when population densities reflect a potential in-
crease of beneficiaries.

Source Bazant, 1978.

¢ Public land including the area occupied by roads and
public open spaccs, the cost of which has to be borne
by the residents.

* Semi-public land including schools and other special-
ized institutions, the cost of which is normally borne
by the institution concerncd.

e Private land including all individual plots for housing,
commerce and other uses, the cost of which is nor-
mally bome by the occupants.

Recommendation )
Caminos and Goethert recommend from analysis of
various cases (some mentioned in the table on p. 24)
that efficient percentages in each category are:

Public land 20—25%
Semi-public land 15 - 18%
Private land 55—-62%

These figures will be affected by large public institutions
and by the local cultural context, but are useful as a ref-

erence point. The study in Mexico (Box 6) also confirms

that these figures tend to result in optimal settlement lay-
outs.

Plot Frontage

The narrower the plots the more that will fit in a particu-
lar cluster pattern, which is often pre-defined by urban
design regulations, However, narrow plots impose limi-

tations to housing design and usually imply very narrow
houses, narrow rooms with a housing expansion pattern
towards the backyard, especially if minimal setbacks to
allow circulation, ventilation, light and rainwater catch-
ment are respected. It also encourages the implementa-
tion of row houses to optimize the usc of land (Box 5
Ismailia).

The trade-off in terms of infrastructure costs offered
by narrow plots is high, because it means a greater
number of dwellings and thus morc families can be
served per length of networks. There is indeed an optimi-
zation of the infrastructure network,

However, in terms of land market, narrow plots may
be unattractive for potential buyers due to restrictions or
difficulties in developing the land. Narrow plots, how-
ever, tend to maximize the profit per plot for the settle-
ment developer whether this 1s government or a private
developer.

Recommendation

Narrow plots should only be used when necessary, in
extreme situations, because of climatic impacts and
cultural acceptance. Narvow plots should be linked to
row housing development schemes, high plot coverage
in case of short depth and vertical developments.
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Road Width \

Wider roads tend to increase the costs of plots when the
trade-offs are made between the available land that was
subdivided for private use and the total area for services
and infrastructurc. The traffic system, streets and main
roads, is the most costly component in a project, espe-
cially if they are paved or surfaced.

Wider roads have a direct impact in the cost of plots.
The standard of road and their dimensions also have a
major impact on the costs of land development.

Wider roads increasc the percentage of land allocated
for public use and diminishes opportunities for tand sub-
division for privatc use. However, on the positive side,
they may offer more long term {lexibility as road space
can have multiple uses such as transportation, parking,
play area, work area and social meeting space. Brasilia
provides a negative example, and India a positive case.

Recommendation

Planners must always minimize the impact of the costs

of the road net in the total project cost. A combination of
pedestrian routes, exclusive access for local traffic and
main vehicle roads must be linked with an efficient set-
tlement layout. The width of roads must reflect the esti-
mated densily of pedestrian, private vehicle and public
transport traffic.

Density and Plot Layout

We have seen that the plot dimensions (length and
width), infrastructure standards (road width, infrastruc-
ture networks, regulations) and settlement layout are
important variables to define density outcomes and (o
achieve efficient utilization of land and infrastructure.
Dowall and Clarke argue that plot frontages of 4 —

4.25 m and plot areas of 35 m” are the most profitable
figures for residential areas in Asia. This may be truc
from the cconomic point of view, but will certainly fail
to be culturally acceptable in many other contexts since
it automatically forces the design of row houses and in~
duces vertical housing extensions. The urban densities
derived from these plot areas and housing typology will
bring residential densities to very high levels which may
not suit all countries.

The size of residential plots in many African coun-
tries exceeds 250 m?, a factor that differs greatly from
other parts of the world and influences density out-
comes, Certain traditions affect these outcomes such as
the need for private open spaces in the vicinity of the
houses, large houses and plots and the traditional use of
these spaces. Assumptions that these standards are un-
changeable are questioned by an examination of what is
happening in African cities. In larare, there is a densifi-
cation process through informal occupation of gardens
of formal subdivisions. In Nairobi, there is a transforma-
tion of single storey developments into multi storcy
buildings.

Box 7 Density in Dodoma, Tanzania

In the new town of Dodoma, the Capital Develop-
ment Authority recommends desirable residential
densitics between 12.5 and 35 dwellings/ha. The
CDA advocates compact communities where most
effective use of roads, infrastructurc and land can be
accomplished provided that next to efticiency and
economy, the housing schemes should offer privacy,
pleasant living environment and recreation facilities.
The CDA set the conditions and criteria for urban
development standards in the city which is based on
plot sizes, minimum plot widths, setbacks, maximum
densities and plot ratio coverage (CDA, 1980). It is
interesting to note the contrast with densities recom-
mended by HUDCO for India. The settled part of
Dodoma had a gross density of 4.2 housing units/ha
in 1974, a net density of 9.2 and population density
of 88 persons/ha. In 1ts attempt to control housing
developments, the CDA established a density of 26
units/ha in row housing developments with a mini-
mum plot of 225 m2. Densities can vary from 7.5
units/ha for detached houses built in 1,000 m? plots
to 16.5 units/ha for semi-detached houses built in
425 m? plots.

Recommendation

Before deciding upon a specific plot size and shape for
new developments or land regularization, settlement
planners and urban designers must consider both local
housing affordability limits and land prices stipulated by
the real estate market. This decision should be balanced
with cultural practices and local values. In new develop-
ments, it is recommended to establish different plot sizes
according to the profiles of the target groups provided
that the layout achieves the most desivable economic
efficiency.

Density and Optimization of Land Use
Studies carried out in urban centres in India indicate that
present urban growth rates are putting an cxplosive pres-
sure on available land. Therc is a decrease of per capita
land available and therefore a need for a more intensive
utilization of land. One of the prime concerns expressed
by HUDCO’s study is to achieve higher levels of den-
sity®. It is argued that there is a multiplying cffect from
this: an optimal use of land, a reduction of shclter costs
per unit and stabilization of land costs. There 1s a need
to assess possible shifts from low rise, onc storey, one
family housing development to high rise, multi-storey,
multifamily housing (See Box 8 Bombay).
Experimental designs based on a minimum dwelling
unit of up to 30 m? used cluster layouts to provide den-
sity outcomes of 280 dwellings/ha with two storey
dwellings, up to 600 dwellings/ha with 5 storey walk-up
multifamily buildings. It is difficult to assess whether
these are realistic and culturally acceptable for the In-
dian context, but the shortage of urban land and housing

5 HUDCO-Housing and Urban Development Corporation, (undated). “Optimising the Density in Residential Settlements — An analysis of physical

parameters™, New Delhi. Design and Research Series no. 7.
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Box 8 Bombay, slum rehabilitation programme

Greater Bombay has a population of about 12 mil-
lon. Downtown land values are reputed to be the
highest in the world. Densities arc¢ high and any un-
used land tends to be occupied by informal develop-
ment. Pressures are increased as the centre of Bom-
bay is an island. This means that there is both high
pressure for development and very limited options in
terms of space. One major innovation was fo promote
a very large scale development at New Bombay.
However, New Bombay is far from existing sources
of cmployment, and the opportunities developing
there arc formal sector and of limited use to the poor
who are crammed in high density shacks along rail-
way lincs, on sites reserved for government projects
or slecping in the streets. An approach with consider-
ablc potential, but not without risks of its own, is
now attracting a lot of interest.

The programme aims to re-house squatters in or
close to their present location in accommodation built
by the private sector. The motor of the scheme is the
offer of increased allowable Floor Space Index (FSI)
from the normal 1 to 2.5, This can be used on another
site within limits set by government. The additional
value of the permission is sufficient to make it worth
building the new units, though they arc small and
there are doubts about their suitability for all families
affected.

The high land market and potential profit from the
programme seem to be attracting considerable inter-
est — though detailed figurcs were not available.
Developers express satisfaction and the intention to
carry out further projects. The advantage of private
developers or “builders” is that they bring in capital
and are able to arrange permissions quickly. On the
other hand there does need to be an effective mecha-
nism to ensure quality in design, layout and construc-
tion — as is likely that there will be considerable pres-
surc to minimize on these.

requires an urgent and sustainable approach to the plan-
ning and design of housing.

Recommendation

High density schemes require special attention to com-
mercial spaces and the balance between open and occu-
pied spaces. Designers must carefully assess all possi-
bilities and trade-offs to reach optimal use of available
land and infrastructure while producing pleasant and
sustuinable urban environments.

Density and Land Market

Some studies and examples from Seoul show that restrie-
tions in the land delivery system and by-laws and plan-
ning control on densities of residential development
greatly affect land costs (Dowall and Clarke, 1991). Spe-
cific regulations on zoning, urban standards, plot layouts
and building setbacks can severely reduce available
space for residential development, but the ultimate im-

pacts will greatly depend on controls and constraints re-
lated to high density developments. The process of de-
regulation of building codes and regulations in Bogota
resulted in increasing building densities. Bangkok expe-
riences greatly rising densitics as the house types change
from small town houses to 4 to 5 storey multifamily
buildings. Because prices of residential plots have gone
up, housing supply moves to peripheral locations; pro-
ject sites areas have decrcasced by more than half and
consequently arc more dense, reaching 56 dwellings/ha
in comparison to 35 dwellings/ha. These cases show that
there is a strong ralationship between the land market
and residential densities, which can be seen in other cit-
ies, such as Hong Kong,

Recommendation

In the absence of sufficient developed and serviced land,
planners should search for alternatives within the city
where increases in population and in the built-up area
are environmentally, economically and culturally accept-
able. Urban designers should search for appropriate ar-
chitectural and urbanistic solutions, combining vertical
and horizontal densification with diverse land uses, that
can ulleviate the impact of increased building densities.
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4 Management and
Legal Implications

The effectiveness of development guidelines and regula-
tions is limited by the degree to which governments can

enforce or influence the enforcement of decisions. There
arc four main stages in development, cach of which has

a differcnt degree to which government has a control.

Subdivision :
Government normally has control through laws and
regulations unless development is informal.

On-plot development

Forms of control include on-site inspections, penalties,
licences and taxation. Experience shows that cven when
these mechanisms and regulations exist, some individu-
als and private developers find ways to get around them.

Building use

This is the most problematic area to control. In most
situations this cannot be controlled, as urban develop-
ment nceds and priorities are subject to rapid change.
Many slums, particularly in Europe, United Statcs and
Latin America were a result of internal subdivision of
individual, often large, houses and the emergence of
multifamily occupancy.

Change of existing buildings and use

Government may wish to influence existing density
patterns. This may be stimulated by what is considered
over or under usc of certain areas. Where controls are
enforced, then regulations relating to, for example, in-
crease in allowable building through increased Floor
Space Index, can be very powerful. Bombay and Sdo
Paulo arc examples of this situation.

For these reasons it is very difficult to control popula-
tion densities. Building densitics are easier to control
and manage than population densities, but either would
have to be supported by political will if they are to be en-
forced. Tn cases where the housing market is restricted it
will normally not be possible to enforce.

Guidance of density may be more effective than con-
trol. The closer to market forces a development plan is,
the better the chance of implementation. For example,
encouraging high density near high volume public trans-
port is likely to work, as the interests of all main actors
tend to coincide. A similar pattern can work in Brazil, in
Holland and in Egypt. Partnerships between government
and private sector provide an opportunity for govern-
ment to influence density through negotiation,
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ChecKklist of Tools to Influence Density

This is a list of legal and management tools that can be

used to influence density.

Tool

Disadvantages

Advantages

Building Regulations can stimulate optimal use of private

reguiations space and public infrastructure. There are normally
existing systems of building regulation; changes
can make significant difference. Makes density
more manageable.

Floor Relatively easy to manage. Has major influence.

Space Index or
Floor Area Ratio
—increase

Guided land
development

Legalization of
existing informal
areas

Land sharing —
or partnership
in land develop-
ment

Land taxation

Land use
regulations

Partnerships in
urban develop-
ment projects

Property
taxation

Public transport
management and
planning

Upgrading of
infrastructure

Can be used as a trade-off against other
development objectives.

Gives potential of some degree of control without
high entry costs. Development standards can be
easier adapted to the needs and resources of
inhabitants. Easy to manage density increases in
relation to infrastructure needs and demands,

Allows problems ot excessive density to be
ameliorated. The degree of overcrowding can be
reduced. Increases proporiion of land formally
developed.

Can encourage good balance between residential
and other uses. It can be used as an instrument of
urban equity and redistribution of wealth in cities.
Can help to manage densification through
development.

If realistically related to the value of the location,
land taxation tends to encourage high density in
high access locations, but shouid be limited by
zoning and land use regulations. Taxing vacant land
can also encourage use and alleviate pressure on
the existing building stock.

Define development parameters and provide
guidelines for development. Provide clarity in the
market and allow proper management of densities.

Density abjectives can be balanced with private
sector objectives. Optimal use of land, services,
infrastructure and resources can be accomplished.

If up to date and implemented, taxation can be
used to stimulate more intensive uses including use
of vacant land. May stimulate higher densities and
optimal use of land, buildings, infrastructure and
financial resources.

Investment in public transport both allows and
requires densification to be able to operate
efficiently.

Aliows densification. Provides opportunities for
improved health conditions in densely occupied
areas. Allows environmental improvement. If linked
with improved management and financing, this can
increase sustainability of urban environments.

Conservatism in system may cause overcrowding if
it creates barriers for developers. It may constrain
development if it does not adequately reflect the
dynamics of urban development. May be open to
abuse.

Its high value in the context of high land values
make it susceptible to corrupt practices. It may
overload infrastructure and public services if not
carefully monitored. Does not work where land
values are low.

Difficult to implement where land market is active
as it goes against land developer interests. There
may also be resistance from conventional planners.
It demands a close and intensive monitoring of the
development process.

Requires some resettlement. High costs are
involved through acquisition of appropriate
alternative land, provision of infrastructure and
ensuring access to employment. High density areas
may be consolidated and put higher pressure on
services and infrastructure.

If not implemented under supervision of
government it might cause undesirable land
occupation/ use. If not carefully implemented it may
cause overload of the existing infrastructure and
public services.

Requires political will. Where there is not clear
accountability and transparency this can be a
source of corruption.

Tend to be inflexible and restrain development. May
straiify the city and constrain access of low income
groups to housing. May disrupt population and
building densities in different parts of the city.

Partnerships may exclude community interests.
Specific interest groups may highjack important
areas of the city.

Difficult instrument to use flexibly.
Seldom popular politicaily

May require subsidy in interim stages.’

Can lead to increased prices of property which can
go against affordability objectives. Can consume a
lot of resources of local governments if not done
under strict supervision and criterion,
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Box 9 Density management in Sio Paulo, Brazil

With a population of about 9.4 million (1991) living in
an arca of 149,300 ha and a density of 63 inhabitants/
ha, Sao Pavlo is one of the largest cities in the world.
Greater Sao Paulo, with 38 municipalities, is expected
to reach 25 million inhabitants in the beginning of the
next century. In the period 1989 -- 92, the city experi-
enced an innovative planning process related to density.
The increase of building densities in residential and non-
residential areas was one of the backbones of a strategic
urban development plan based on the argument that
there are strong relations between the production of
built-up space, densification and demand for infrastruc-
ture. A careful analysis and inventory of the different
zones of the city was carried out to detect where the ex-
isting infrastructure and scrvices could cope with in-
creased density of land use. A series of indicators were
developed to establish the relationship between the ac-
cepted capacity of the available infrastructure and serv-
ices, and the built-up arca. The existing spare capacity
must be translated into potential square meters of built-
up space. This densification potential was called *stock
of space”.

Transport, road, water, drainage, electricity and sew-
age networks were systematically assessed. Transport
descrved special attention since the location of origing
and destinations of journeys are simultaneously affected
by any change in land use. The road system of the city
centre was congested and almost saturated with traffic
towards the inner city, up to 2000 vehicles during the
peak hour of the morming. Many passengers commuted:
30,000 passengers during the morning peak. The drain-
age system showed an indirect relationship with density.
Increasing building densities made the urban surface im-
permeable, bringing flood risks. The water, scwage and
clectricity systems were assessed through their three
subsystems: production (capture, treatment, gencration),
main distribution (primary network, collectors, substa-
tions) and local nctworks.

The plan utilized the same concept of floor area ratio
used in Curitiba, Rio de Janeiro and Bombay, called lo-
cally coefficicnt of use/maximization — CAU (Coefi-
ciente de Aproveitamento Unico). The plan adopted
CAU = | for the whole urban area of the city as a
unique floor area ratio. This means that the building
might reach a built up area equal to the area of the plot.
The C AU index relates the built-up arca to the plot size
and determines the area for which the building right is
free of charge. The CAU was used as a starting point to

ban operations ¢alled interlinked and social interest op-

define the zones possible to have increases in density
(CAU 1) and those which do not fulfil the criteria. The
guiding principle for densification was the availability
of infrastructure and their capacity to absorb consump-
tion increases. In general, the urban areas with poor
water supply, lacking sewage, and with insufficient
roads and inadequate public transport were defined as
areas where it was not possible to increase densitics. In
an arca where the limit of the infrastructure was almost
reached, the plan would stimulate diversification of land
use and guide the land occupation-densification. The
zone presenting a tow density of power, roads, public
transport and a high stock of development space was
defined as an area for potential densification.

The crucial innovation of the plan was the manage-
ment of the stock of the space. An information system
was established to monitor the registration, processing
and periodic dissemination of changes in use, density
and occupation throughout the 15 densification zones.
The municipality would act as a bank. The stock of
space would correspond to credit in infrastructure, and
the consumption of space in the form of built-up area
would represent the debts of the client, individuals and
private developers. The local government linked this
potential for increasing building densities with mecha-
nisms to foster housing production. Density — the con-
cept of densification — was used in a very creative way,
extrapolating its pure physical planning character to cre-
ate an instrument to stimulate social housing produc-
tion. More recently, it amended legislation to stimulate
social housing production through partnership-based ur-

erations, very similar to the floor arca ratio (solo criado)
used in Curitiba. A municipal housing fund FUNAPS
was linked to these operations and became an urban
management tool to promote the most desirable physi-
cal and functional organization of the ¢ity. The opera-
tions are used when private land or public land has been
occupied by unauthorized sctilements. In both cases, the
owner requests a change of the CAU of the plot where
the settlement is situated or of another plot he owns else-
where in the city. The land is carefully valued before
and after interventions are carried out. Infrastructure
and building costs are implemented by the owner who
pays with housing units 1o the local government and re-
ceives in cxchange densification possibilities or devel-
opment rights on the plot where the project takes place
or in another plot he owns.
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Appendices
Glossary

Word/ concept

1 acre = 0.405 ha

1 sq ft = 0.093 m?
Crowding

Density, population
Density, residential

Gross

Net

Density, perceived

Dwelling
Dwellings/ha
Floor area ratio (FAR)

Floor space index (FSI)

Gross area
Formal development
Habitable room/area

Habitable space

Inhabitants/ha

Informal development

Net area
Occupancy rate
Plot coverage
Spacc per person

Sprawl

Definition

Degree to which the number of people in an area exceeds an accepted level of occupancy.
“Accepted” is, of course, a relative concept depending on cultural background and

$0Cl0-cconomic status
Number of persons living in an area
Number of persons per unit area in residential areas.

Number of persons living in an area divided by the total area.

This includes schools, public open space, roads, green arcas and other facilities

Number of persons living in an area divided by the nct residential area.
This is the area developed with dwellings and gardens.

In places with UK influence on regulation this includes local circulation including

half width of surrounding roads and small public spaces.

The level of density which people feel an area has.
This is dependent on the individual and his/her background culture and
also on the nature of the built up area,

Number of dwelling units per hectare
A housing unit originally designed to house one family.

The ratio between the total floor area, including thickness of walls,
and the total area of a plot (same as FST)

The ratio between the total floor area, including thickness of walls,
and the total area of a plot (same as FAR)

Total area including all land uses without any deduction

Development which is according to zoning and building regulations,

A room normally used for prolonged everyday activities e.g. living, sleeping, working

Floor area in a dwelling excluding service/utility spaces (kitchen, WC, bathroom,

storage, hallways)
Number of persons per hectare — (either gross or net)

Devclopment which is not according to zoning and building rcgulations,

Normally refers to spontaneous housing and related commercial development,

May account for up to 50% of development in some major cities.

Area of land or building after deduction of certain uses, such as non residential areas.

Ratio of occupants to the number of habitable rooms
Proportion of total plot area occupied by buildings
Habitable space availablc per person in a dwelling.

Situation where land uses occupy more land than is required.
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Reference Figures Relating to Density

Gross Net Gross
Popufation  Population  Housing Pilot/ Totaf
Density Density Density Dweling Dwelling m?/ Housing  Total Total
Continent Country Location/Project Housing Typology {inhab/ba)  (inhab‘ha) dwellingstha Size Size personn  Units Area (ha} Population
Africa Egypt Ismaila Hai el Salaam Walk-up flats 100
Africa Guinea Bissau  Guinea Bissau Single storey detached 500
Africa Kenya Nairobi 476 40
Africa Kenya Mairobi 937 62
Alfrica Kenya Nairobi, Uhuru Phased Row house/2 fioors 312 78 71
Africa Kenya Nairobi, Mathare Valley Tenements 1600 3333 3
Africa Liberia Monrovia Site & services 174 305 25.2 163 593 23
Africa Tanzania Dodoma 1574 88 9.2
Africa Tanzania Dodoma recom. Row 26 225
Africa Tanzania Dodoma recom. Single 16.5 425
Africa Togo Lome Sites & services 124 © 230 27 217 540 20
Asia Hong Kong Hong Kong Emergency High Rise ' 4
Asia India Experimental-HUBCC 5 storey 600 30
Asia India Rohini, Delhi 2 storey 26 20
Asia India Rohini, Delhi 5 storey 26 20
Europe Netherlands Amsterdam, Osdorp Flats 4 floors 80 347
Europe Netherlands Den Haag, Turfmarkt Flats 5-6 floors 260 336
Europe Netherlands Enschede, Transburg Flats 5 flcors 90 370
Europe Netherlands " Rotterdam, Spaanse Kade Flats 5-11 floors 200 268
Europe Minimum standard Minimum 15.8
General Kenya Nairobi Mathare Detached 270
General Efficient plots (Dowal) 35/
General Residential Density High 400 666
General Residential Density Low 100 166
General Residential Density Medium 200 333
General Residential Density Very High 600 1000
Latin America Brazil Brasilia-itamaraca Detached core house 215 441 40 120 36 452 11.1 2,400
Latin America Brazil Brasilia-Candangoclandia Semi-detached core 36 120-250 42 2236 §2.2 11,200
fatin America Brazil Curitiba 37
Latin America Brazil Sao Paulo 63 160
Latin America Brazil Brazil Official Minimum 126
Latin America Colombia Medellin Grouped house 279 574 96/43
Latin America  Jamaica Montego Bay Site & services 229 458 442 100/ - 828 18.7
Latin America Mexico fztacalco High-rise flats 405 433 77 80 5690 74 30,000
Latin America Mexico San Juan Aragon Detached house 338 178 190/32.5 64 9900 193 65,340
Latin America  Peru Lima El Agustino Flatirow house 525 664 36/36
Latin America Peru Piura Flats 408 1949 137 76 170 12
Latin America  Venezuela Cuidad Guayana Detached house 124 186 300/65
MNorth America  United States Bosten Fiat, high rise 1449
North America  United States Boston Flat, row 480
North America  United States Boston, Cambridge Post Walk-up flats 112 148 319/114
North America  United States Boston, Columbia Point Flats. 7 floors 747 1449 78
North America Minimum standard Minimum 3186 pt



Building Issues 1996

Volume 8 « Number 3

Recommended Reading

Acioly Jr., Claudio

1995 Human Settlement Interventions Related to
Crowding and Health in Bissau, Guinea-Bissau.
Nairobi: United Centre for Human Settlements
(forthcoming).

Ast, Guido A

1979  Space Standards for Urban Low Cost Housing in
Kenya. Nairobi: University of Nairobi, Housing
Research and Development Unit.

Bazant SJ, E Espinosa, R Davila and JL. Cortes

1978 Tipologia de Vivienda Urbana. Analisis Fisico
de Contextos Urbano-Habitacionales de la
Poblacion de Bajos Ingressos en la ciudade de
Mexico. Mexico: Editora Diana.

Bertaud, Alain and Bertrand Renaud
1994 Cities without Land Markets. World Bank Dis-
cussion Papers. Washington, DC: World Bank,

Bertaud, Alain, Marie-Agnes Bertaud and

James O Wright, Ir,

1988  Efficiency in Land Use and Infrastructure De-
sign: An application of the Bertaud Model.
INURD Discussion Paper, Report INU 17.
Washington, DC: World Bank, Urban Develop-
ment Division,

Caminos, Horacio and Reinhard Goethert

1978  Urbanization Primer. Cambridge: MIT Press,

CDA

1980 Housing Density Guidelines. Tanzania: Capital
Development Authority of Dodoma,

Cotton, Andrew and Richard Franceys
1991 Services for Shelter. Liverpool University Press.

Davidson, Forbes and Geoffrey Payne

1983  Urban Projects Manual. Liverpool University
Press.

Dekel, GP

1995 “Ilousing Density: A Neglected Dimension of
Fiscal Impact Analysis,” Urban Studies
32:6:935.-951.

Dowall, David E and Giles Clarke

1991 A Framework for Reforming Urban Land Poli-
cies in Developing Countries. Urban Manage-
ment Program Policy Paper, UNHCS and World
Bank.

Gocthert, Reinhard

1985 “Tools for the Basic Design and Evaluation of
Physical Components in New Urban Settle-
ments,” EKISTICS May-—-June 52:312:279-283,

Hamdi, Nabeel and Reinhard Goethert
1985 “Implementation; Theories, Strategies and Prac-
tice,” Habitat International 9:1:33-34.

Hardoy, JE et al. (eds) _
1990  The Poor Die Young. London: Earthscan Pub.
Ltd.

Jacobs, Jane

1961 The Death and Life of Great American Cities.
London: Penguin Books.

Jain, U

1987 “Effects of Population Density and Resources on

the Feeling of Crowding and Personal Space,”
Journal of Social Psychology 127:3:331-338.

Lai, LWC

1993 “Density Policy Towards Public Housing. A
Hong Kong Theoretical and Empirical Review,”
Habital International 17:1:45-67.

Mascaro, JL

1987  “Costs of Urban Infrastructure Networks and
their Impact on a Macro-Economic Level.” In
Carmona, M and M Blender, Social Housing in
Latin America, a comparative study. Nether-
lands: Delft University Press pp 41-52.

Rapoport, A
1975 “Toward a Redefinition of Density,” Environ-
ment and Behavior (June) pp 133-158.

Shankland Cox Partnership
1977 Third World Urban Housing. Watford, UK:
Building Research Establishment.

25



Building Issues 1ssn 1100-9446

1989
1989
1990
1990

1990
1991
1991
1992
1992
1993
1993
1993
1994

1994
1994
1995
1995
1995
1995
1996
1996
1996
1996

[

[ B ¥ I 6 T N S 1 S I

B S S - U T G L VS B N

Moisture and Mould in Dwellings in a Tropical Coastal Climate by Olle Aberg
Watertightness of Heavy Flat Roofs in Semi-Arid Climates by Erik Johansson

Termites and Construction by Bjorn Mossberg

Small Scale Production of Roofing Tiles by Jan Peterson and Kenneth Sandin

Produccidn de tejas en pequeiia escala por Jan Peterson y Kenneth Sandin (Spanish)
Low-Cost Paving by Ulf Carlsson and Rebecka Johansson

Institutional Kitchens for Training Centres by Inger Thede

Energy Efficient Stoves for Institutional Kitchens by Waclaw Micuta and Annette Wong Jere
Non-Sewered Sanitation for Housing and Institutional Buildings by Ron Carvoll and John Britten
Concrete Roofing Tiles by Bo Johansson

Design for Climatization; Houses in Warm-Humid Areas by Bo Adamson and Olle Aberg
Cement-bonded Straw Slabs; A Feasibility Study by Lars-Anders Hermansson

Faults and Failures of Prefabricated Housing by Per Iwansson

Methods for Assessing Traffic Safety in Developing Countries by Sverker Almqvist
and Christer Hydén

Métodos para valorar la seguridad en el trifico en paises en desarrollo por Sverker Almqvist
y Christer Hydén (Spanish)

Economical Use of Cement in Concrete by Goran Fagerlund

Woodwool Slabs — Manufacture, Properties and Use by Erik Johansson

Health Hazards of Building Materials by Roger Berry, John Boxall and Derrick Crump
Furniture in Warm and Humid Climates by Lars Wadso

Mortars for Masonry and Rendering: Choice and Application by Kenneth Sandin

Design for Easy Access to Buildings by Physically Disabled Persons by Lars Reuterswdrd
Services for the Urban Poor. A People-centred Approach by George McRobie
Regularization of Spontaneous Settlements by Rodolfo Mercado and Ricardo Uzin
Density in Urban Development by Claudio Acioly Jr. and Forbes Davidson

Organized Small-scale Self-help Housing by Mario Rodriguez and Johnny Astrand



Key-words
(UNCHS' Thesaurus)
Environment
Health

L.and use

Population density
MMARY
Sanitation

Social aspects
Squatter settlements
Urban design

Urban development
Urban management
Water supply

ﬂ

Employment, efficiency of infrastructure provision, access of low-
income households to adequate shelter, and sustainability are all key
issues in urban development. The problems are becoming more acute,
especially in developing countries with increasing population pressure
on cities,

It is difficult to generalize about density, particularly residential den-
sity, in an international context. Concepts of what is high and low den-
sity, and what is acceptable, are very specific to different continents,
countries, cities and neighbourhoods. Even in these contexts, however,
there are increasing calls for change - and changes are generally to-
wards more compact cities, Although there is considerable resistance
to increasing compactness, the costs of low density solutions are recog-
nized.

This Building Issue is addressed to architects, urban planners, city
managers and practitioners whose work and decisions directly affect the
form, quality and sustainability of urban environments. The report in-
tends to broaden their understanding of urban densities by highlighting
the aspects that influence the density of citics, such as urban design
parameters, planning regulations, urban standards, and their cffects.

It is argued that sustainable human settlement development depends
in part on how these professionals perceive and make decisions about
the intrinsic benefits and disadvantages of densely occupied urban
envIironments.

The report shows how density can be used as an urban planning and
management tool that can foster urban productivity and efficiency in the
utilization of land, infrastructure and resources. Case studies and den-
sity figures from different countrics are presented. Guidelines, recom-
mendations and a checklist are provided to help assess the best ways
to deal with the density of urban settlements in a local context.
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