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16.1 Introduction

Density has a wide range of application, in urban form, population studies,
transport - studies, residential development, commercial development, in
architecture and a varied range of professions. This chapter is, however,
tailored towards identifying the significance of density to urban and regional
planning. The aim of the chapter s to appraise the importance and the areas of
application of density as a contemporary concept in the field of urban
planning, both in the practice and education of the profession. The objectives
which shall help to achieve this aim include: to identify various scholarly
meanings of density in relation to urban planning; to examine the typology of
density applicable in urban plaﬁning; to appraise the intrinsic relationships
between urban planning and density both in space, form and population; and
to identify strategies to help in the incorporation of density into planning
education and practice towards achieving a sustainable urban space and form.

©concept of urban density is basic to Western urban planning. Most urban
lisdictions regulate, in some way, the density of population, dwellings or land
'8¢ activities within urban space. Yet the influence of density on urban
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264 Contemporary Concepts in Physical Planning

functioning is also one of the most contested dimensions of Contemp()rary

urban planning (Churchman, 1999). - :
Therefore, it is important to assert that the questioning and dxscussion of

density must be socially informed, not simply scientifically or technicyy,

framed. It can be argued that, this insight, which is something of a soc;y
debate, is yet to be applied tq the

scientific 'truism' for any technical policy :
issue of density. Abram (2005) observes that, technical debates are ofte

'politics by other means' and it 1 applicable to the technical contestatio qf
urban density. Davison (2006), therefore, warns that, planning risks becoming
'stuck in a cul-de-sac’ if it is unable to reconcile the struggle over density apq
move towards a more constructive .nd broadened form of engagement wit,
urban challenges. However, this chapter is not aimed at resolving thi
tellectual and guiding principle conundrum by arguing in favour of 5
particular density regime. Three things are paramount to this chapter:

1. The social and historical conditioning of debate about density, in
combination with equivocal scientific evidence about the influence of
density on human environments, renders deeply problematical any
deterministic approach to urban form;

2 Tn view of the above, the influence of density cannot be measured or
forecast in 4 manner isolated from context: density is one dimension of
a complex ensemble of conditions and activities that shape particular
urban contexts in unique ways;

3. The emphasis dedicated tourban density in Nigeria's planning schemes,
both historically and in the present, neglects or underestimates the
environmental and social significance of other urban conditions and
activities and thus risks diverting conceptual and practical energies v/
from potentially more fruitful avenues for the achievement of
sustainability.

Dodson (2007) opines that planners’ contemporary uses of density concepts
in part reflect contemporary urban concerns. In periods when a quite different
array of urban concerns confronted urban planners a set of quite diffeffi_ﬂt
qualitative characteristics were ascribed to different urban densities. This initié
observation that the planning meanings ascribed to density as a spatial concep!
vary over timfz suggests that there is an important, perhaps evell prima’’
?;ngzglﬁj;tdi:lf:;izn to the concept of density. This assessment lﬂczllrzg
. density can be perceived not only froom a phys! e

al perspective, but also from a critical sociological perspee
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Surprismgly’ there has been little recent scholarship that has considered
| sidere

density @5 @ SOCIOl_O_glcal concept. The planning literature g re lete wi
tcc]mical and empirical perspectives that attribyte various socia] plete w1th
and environmental ef'fects to particular densities of urban fOl’II’l economic
whichhave been prominent in urban social science. » many of
This chapter is divided into six major sections, with various subsect;

The first section s introduction, which encapsulates the basis of theS:}T. 1otns.
Jim to achieve and the objectives. The second section deals with concedP nf:i
review/theories and models of density, with specific consideratiolr)l of
Epenezer Howards Garden City, Le-Corbusiers' “Radiant City”, and other
model cities such as compact city. Section three describes the typology and
element of density. Section four captures the principle of density, such as
density and space, and density and urban morphology. Section five seeks to
map the nexus between density and urban planning, while section six is
devoted to conclusion.

16.2 Conceptual Issues and Literature Review

The definitions of density are as many as the different fields of its application,
as the term is not exclusive to a specific field of human endeavour. Ophardt
(2003) defines density as a physical property of matter, as each element and
compound has a unique density associated with it. Density, defined in a
qualitative manner, is the measure of the relative "heaviness’ of objects with a
constant volume. The symbol most often used for density is p (the lower case
Greek letter rtho). Mathematically, density is defined as mass divided by
volume: Merriam-Webster Dictionary (2014) views density as the quantity of
something per unit volume, unit area, or unit length. Dictionary.com (2014)
views it as the number of inhabitants, dwellings, or the like, per unit area.
To the urban planner, three concepts are used to address the issu
density and how density affects people's lives: density, perceived densi.ty, an.d
crowding (Alexander, 1993). Density is a term that represents the lrelatlonshlp
between a given physical area and the number of people who inhabit or use that
area. It is expressed as a ratio of population size or num

Numerator) to area units (the denominator). Density isa ' e
and neutral term, It is neutral in the sense that one cannot know immediately

Whether a given density level is positive or negative. Psychologist§ distinguish
between spatial and social density. Spatial density s created by a given r-1umber
of people within different size spaces. Social density 18 created by different

e of

ber of dwelling units (the
n objective, quantitative,
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The argument is that these i
0

ople within the same space.
numbers of people S e

‘v are exper differently (
types of density are experienced fterenty . ' Ussq)
and Snodgrass, 1987). This distinction 15 51-mliar tOdHlchCOC]'.( dS (1?94) AMalyg
of the difference between : creasing density by 1€ ucing residential Jang arey

for the same number of people or by increasing the nun_lber of people i, the
and area. Perceived density and crowding are based o the
e same density can be perceiveFl and evaluated iy ve

different ways, by different people, under different circumnstances, in different
cultures and countries. Thus, Vel though planners operate on the leve] f
density, they must be cognizant of the fact that PCOPle experience and live i ,
multilevel situation that manifests itself in interactions between densities apg

the perceptionand evaluation of density.
The industrial revolution urban planner Ebenezer Howard tried t,

repopulate the countryside with less dense and greener environments thay
the growing industrial city could offer. His interest towards a combination of
town and country derived from his visit to the United States in 1872- 187,
fascinated by the newly populated towns. The result was the emergence of his
publication. The Garden City of Tornorrow in 1895, a manifesto against the
growing industrial city. The cities of today, however, still continue to grow and
we have to question our approach towards the future urban planning and the
shape of our cities.

Is it a compact urban development that provides answers to global
sustainable urban growth? Because less urban sprawl leads to reduction of
energy and pollution or a low-density urban area, which promotes extensive
car use and will become unsustainable long before fossil fuels run out. This
chapter shall strive to provide information on density in an urban context from
a historical and personal points of view and draw a clearer picture on
identifying density as a planning tool for shaping the future city.

Iacgbs (1961) raised the debate towards dense urban living with the
e et o
Garden City movement and th nod&1 i = the teadency ihered 3ot
opinion, a sufficient density w 31121] o planners. ofthesin centur'y. o™
as in its districts, takin ould strengthen the diversity of a city on s.treetS
et » taking a cue from the low-density and its characteristics A

nsity of 12 dwellings per acre (or 30 to 40 dwell; 4
Garden City model. At such low densiti e lngs.per hectare) was the.t)‘Pl
become a grey area as the city ar nSIFles, th‘e semi-suburb area is destined

ound it continues to grow and its exclusiveness

same residential |
principle that th
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eness to nature get lost; in contrast, ity var:
aniilllccllzzmtity and in quality. b cesity i from ity to Y-
as One of the most compact cities i Europe is Barce] ich ;

ed for its high density of physica] § ts quatr chis bi

e et wit il forh and it quey
Barcelona has a district with an average of 400dwellings Per hectare pa;e§.
ferred to as an example (Catalan for extension), which was realized ?:ﬂllz
anner [ldefons Cergs. Similar
. . with the living conditions in
Barcelona. He was pursuing key factors in hs design, such as na tural lighting anq
ventilation in homes and the need for green  environment ip people’s
suroundings without neglecting the public realm. The main characteristics of
his plan were the long straight streets in the grid pattern crossed by wide avenues
and square blocks with chambered comers. ¢

erdd wanted to design an
egalitarian city where some neighbourhoods are not differentiated from others
by the living conditions imposed. The same services were planned for every

comer evenly. However, sprawl development, such as in Barcelona is pretty
uncommon when it comes to urban planning,

The idea of density as a tool for urban planning was recognized and
implemented in the planning policy in the United Kingdom since the year 2000
with its PPG-3 (Planning Policy Guidance on Housing). The PPG-3 was a result
of the British research group Urban Task Force, chaired by Architect Sir Richard
Rogers. The British government asked him to analyse urban conditions in Great
Britain and propose solutions to improve the quality of towns. The report covered
awide range of suggestions; one of them entitled “Density and Intensification” In
general, they proposed urban neighbourhoods designed to higher densities than
itwasallowed by planning regulations in order to create more lively conditions for
tesidents. The Task Force established that the post-war British towns were built at
astandard of 25 dwellings per hectare. If the standard would reach a level of 30-40
dwellings it would allow greater amenities and transport facilities to be located at
walking distance. High density can become intolerable when it reaches seventy
Percent of land coverage. In that case, the land has to be interlaced by frequent
streets, lively parks and a mix of non-residential buildings. Each of these

_eViCES will contribute to the relief from the high coverage, but at the same
time generate diversity and vitality of an area. A city has to choo§e between tbe
estructive effects of low-density car-oriented suburbs and higher Idens1tles
Atcreate more live] conditions for its residents.
Norderto mvesti};ate the importance of density within an urban framework
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.

. s i _

and the kind of benefits it generates for its users, 1t 15 CSSEI"ltla, to déflne e

concept of density. The idea of urban density has been discussed since th
T Kingdom at the end of the 19th century

Garden City model in the United | |
the 1920s this discussion continued influencing urban development, Deﬂsity
ical area and the numbe; of

s a term regarded as representation of a PhYS. . '
people who inhabit it, but it has often’ been 'dSSOCl‘dted W}l)t Qvercrowfdlng. The
housing problem was one of the major debajtes in the eginning o t'h'e 20th
century. Urban planners were persistent to 1mprove the llVlI"lg CODdl’[l'onS in
densely overcrowded metropolitan areas. For a long period of time, density wa
considered one of the major ills of the city and, in response, the urban planners
saw low density as the salvation of their own city. In 1898, Ebenezer Howard
proposed the urban Garden City model, which incluc.:'ied only IO_Wdensity
dwellings in its master plan, preventing further overcrowding of the city by also
restricting the residents to 32,000. Ebenezer Howard looked at the slums of
London, which had too many dwellings per acre and too many people per
dwelling unit. However, it is important to clarify that high density and
overcrowding are not the same thing.

The significance of these terms is strictly separated. High density means
there is a large number of dwellings on a piece of land. A good example would
be the city of Amsterdam, which has a very high density due to its plot usage
law. Overcrowding means there are too many people in a room or dwelling. For
instance, fifteen years ago, the average space for a person in Shanghai was 6
square meters, which means that a dwelling of 30 square metres could
accommodate five people, which fits the description of overcrowding, because
too many people are present in a dwelling unit. The overcrowding of dwellings
or rooms is still persistent in our world and is a symptom of poverty or
discrimination. The Garden city movement did not make the difference
between overcrowding and high density. The Garden City planners put these
two terms in the same category. The confusion continues until recently, with

the script by Sir Raymond Unwin, one of the Garden City planners, titled
“Nothing Gained by Overcrowding” The text is promoting the benefits of the
- Garden City Model, which was the response to the overcrowded city.

The text generally presents examples, and benefits, of how to keep Jand
coverage at an efficient ratio in order to prevent overcrowding. To say that an¥
numbe'r of dwelling units per acre will prevent overcrowding is absurd, because '
one thl.ng has nothmg to do with the other. The Garden City Movement
recognized overcrowding of dwellings by people and overcrowding of land by
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buildings as the same, an unhealthy environme

combination of c1ty' and.countryside wa§ convinc;ing and attractive, We need to
refertothe French architect Le Corbusier and his scheme “Radiant Cjy”
1935. The Radiant City was considered as high density, beca vt
had a high-density core, meaning that each building had a high coverage of
inhabitants. However, the Radiant City is low-density, because ?he land Lii .
is in the proportions of five per cent dwelling units and ninety-ﬁ\;e pcrceii
open land and transport. The conception of low-density in both cases is
absolutely identical. Low-density Garden City and Radiant City have the same
character; they just use different ratios when it comes to Jand usage.

Obviously, urban density and overcrowding are different terms and cannot
be put in the same context. However Danish architect and urban design
consultant Jan Gehl dedicates a chapter in his book Gities for People, to this
issue, arguing that density is not the main catalyst for city life. He rejects the
wide belief that a lively city needs high building density. Gehl describes several
situations where high densities affect the quality of city life, such as New York
City’s Manhattan, with its skyscraper clusters with dark and unattractive
streets at their base. Instead of developing high rise and high density building

areas, Gehl suggests that the level of density should be combined with quality
in the form of good city space.

nt for citizens. Therefore, a

use its skyscrapers

16.2.1 Typology of Density
(@  Residential Density

Residential density is the ratio of a population to residential land area. This
measure can be further classified in terms of net and gross residential densities
based on the definition of the reference area. However, there is no consensus
on the definitions of net and gross areas; they vary across cities and countries.
In the UK, net residential area refers only to land covered by residential
development, along with gardens and other spaces that are physically included
init; this also takes into account half the width of adjacent roads (TCPA, 2003)
In Hong Kong and some states in the US, net residential area only consists of the
parcels allocated for residence where internal road, parks and other public lands
areexcluded (Churchman, 1999; Hong Kong Planning Department, 2003). -
The measure of gross residential density considers the residential area in 1ts
éntirety. In addition to the area allocated for residence, it also takes into accoulnt
non-residential spaces, such as internal roads, parks, schools, and community
centres, which are meant to serve the local community. Nevertheless, n
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practice, it is difficult to clearly define the extent of these residentig) areag
Some developments may take into account lands for purposes of Serving :
wider neighbourhood and others may include non-developable land, s}, a::
steep slopes. This inconsistency of inclusion leads to great ambiguity in groq
density measurement and, in turn, makes comparison difficult.

(b) Occupancy Density
Occupancy density refers to the ratio of number of occupants to the floor are,

of an individual habitable unit. The reference habitable unit can be any kind of
private or public space, such as a dwelling, office, theatre and so on. However,
the reference area usually refers only to an enclosed area. Occupancy density is
an important measure in building services design, as it provides an indicator for
estimating the services required. For instance, the electricity demand, space
cooling and heating load, provision of fire safety facilities, and so forth are
estimated based on the occupancy density. Occupancy rate, which is the
inverse measure of occupancy density (i.e. ratio of floor area of individual unit
to number of occupants), is commonly used as an indicator of space available
for individual occupants, while higher occupancy rate means larger habitable
area for individual occupants. Regulation of minimum occupancy rate is often
used in building design to safeguard the health and sanitary condition of

habitable spaces.

16.3  Philosophy and Principles in Density
16.3.1 Measures of Building Density
(a) Plot Ratio (Floor Area Ratio)

Plot ratio is the ratio of total gross floor area of a development to its site area. The
gross floor area usually takes into account the entire area within the perimeter of
the exterior walls of the building, which includes the thickness of internal and
external walls, stairs, service ducts, lift shafts, all circulation spaces, and so on.

Site area refers to the total lot area of the development, which, in most
cases, is precisely defined in the planning document. Since the definitions of
both floor and site areas are relatively clear in the measurement, plot ratio is
considered as one of the most unambiguous density measures. In planning
practice, plot ratio is extensively adopted as a standard indicator for the regulation
of land-use zoning and development control. Different plot ratios for different
types of land uses are often specified in urban master plans as a provision of
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mixed land use. Furthermore, maximum plot ratio s often controlled in the

qaster plan 0 order to. govern the extent of build-up and to prevent
overdevelopment. In building design, plot ratio is widely used in design briefin
and development budgeting as it reflects the amount of floor areg to be built andg
hence, can be used to estimate the quantity of resources required fo;
construction; consequently, it can forecast the financia] balance of investment
and returns.

(b)  Density Gradient

Density gradient is defined as the rate at which density falls (according to
distance) from the location of reference; therefore, a positive density gradient
denotes a decline of density away from the reference location. The density
gradient is usually derived from densities measured in a series of concentric
rings at a 10 m or 20 m width, radiating out from the location of the reference
(Longley and Mesev, 2002). Density gradient is a composite measure of
density. Comparing the changing pattern of density gradients over time can
review the process of spatial evolution.

Two changing patterns of density gradient exists: (a) a process of progressive
decentralization with decreasing population density in the urban centre and
increasing density and boarders towards the outskirts; (b) a process of
centralization with growing population density in both the urban centre and
outskirts and, at the same time, enlarging borders towards the periphery. Between
1800 and 1945, the North American metropolis exhibited the former process of
decentralization, while the European counterparts resembled the latter process
of centralization (Muller, 2004).

16.3.2  Perceived Density

Perceived density is defined as an individual's perception and estimate of the
number of people present in a given area, the space available and its organization
(Rapoport, 1975). Spatial characteristic per se is important in the perception of
density; but in addition, the interaction between the individual and the
environment as a whole counts even more. Individual cognitive attributes and
socio-cultural norms are also factors that contribute to this interaction
(Alexander, 1993). Furthermore, perceived density not only addresses the relative

- Telationships between individual and space, but also between individuals in the

space. For example, suppose there are two spaces with the same occupancy
rate of 3 square metres per person in one case, there is a group of friends in a




272 Contemporary Goneepts in Physical Planning

hile i another there are several unacquainted people in a smy])
ations are very different in social and perceptyg]
e physical density (Chan, 1999). In ordey
15 of perceived density, the
introduced. Spatial density

clubroom, w
lobby, Cleatly, these (wo s

terims, even though they show e s
cse lwo different aspec

to distingiish between th
| social density was

concept of spatial density anc
refers to the perception of density with respect to the relationship among

height, spacing and juxtaposition. High spatia]
jalities, such as high degree of enclosure,
evels, in whichallof these qualities tend to

spatial elements, such as
density is related to cnvironmental
hractivityl
ion fron
1l

intricacy of spaces and hi
result in higher rates of inform

Social densily describes the inter
the mechanisms

the environment itself.
on between people. Tt involves the
for controlling interaction levels,

various sensory modalities,
1 boundaries, hierarchy, the size

such as spacing, physical clements, territortc
ure of the group involved, its homogeneity and rules for behaviour, in

ities affect the rates of social interaction (Chan, 1999).In
he primary problem is too little space; while
iry problem is too many people with whom
therefore, is subjective as it relies on
neutral, as it does not involve
g, on the other hand, refers to
isal of

and nal
which all of these qui
general, for high spatial density, |
for high social density, the prim:
one must interact. Perceived density,
individual apprehension; nevertheless, it is also
any personal evaluation or judgement. Crowdin
the state of psyv]mlogi(‘;ll stress that is associated with a negative appra
density (Churchman, 1999). Density, although a necessary antecedent of
crowding, is not a sufficient condition for causing the experience of crowding.
Apart from physical conditions, crowding also involves the evaluation of
situational variables, personal characteristics and coping assets (Baum and
qulus, 1987). Research suggests that, as far as crowding is concerned, the
influence of social density is more significant than spatial density (McClelland
and Auslander, 1978). However, the experience of crowding would be
intensified as a consequence of limited space since the freedom of adjusting
one's physical proximity to others is reduced (Mackintosh et al., 1975).

16.3.3 High Density

Rapid urbanization since 1950 has exerted tremendous pressure on urban
development in many cities and has been confronted with the scarce supply of
land in urban areas; densification has also become an important agenda in
{:hummg policies around the world. High-density development has consequently

een a topic of increasing intere 1dwide: i : jons i
a topic of increasing interest worldwide; it represents different notions 11
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differe“t countries, acr‘oss diffe.ren.t cultures and to different people.

The meaning of high density is a matter of perception; it is subjective and
depends upon the s.ocic.at}./'s or individual's judgement against specific norms.
Hence, societies or mdw@uals of different backgrounds and under different
contexts cOmMe up with different definitions of high density. For example, in
the UK, residential development with less than 20 dwellings per net hectare is
considered low density; between 30 to 40 dwellings per net hectare is
considered medium density; and higher than 60 dwellings per net hectare is
considered high density (TCPA, 2003). In the US, low density refers to 25 to 40
dwellings per net hectare; medium density refers to 40 to 60 dwellings per net
hectare; and high density refers to development with higher than
approximately 110 dwellings per net hectare (Ellis, 2004). In Israel, on the other
hand, 20 to 40 dwellings per net hectare are considered low density, and 290
dwellings per net hectare are considered high density (Churchman, 1999).

The term 'high density' is always associated with overcrowding; however,
the notion of high density expressed in terms of building density has little to do
with overcrowding. High building density measured in terms of plot ratio, for
instance, refers to a high proportion of built-up floor area. In the case of larger
dwelling size and smaller household size, higher plot ratio may lead to lower
occupancy density and, therefore, more habitable area for individuals, in turn
mitigating the crowding condition. For instance, the plot ratio of government
housing development in Hong Kong rose from about 3 during the 1970s to
about 5 in the 1980s; accompanied with this growth in building density, the
living space for occupants increased from about 3.2 to 5 square metres per
person (Ng and Wong, 2004). Thus, higher building density, in this case,
actually helped to ease the problem of overcrowding in dwellings.

The phenomenon of overcrowding has resulted from the lack of space for
individuals; thus, it is more about high people density. However, as illustrated
in the example above, the relationship between building density and people
density is not straightforward and depends, to a great extent, upon how people
density is measured. Again, Hong Kong may be taken as an example. The
average residential density of government housing projects completed during
the 19705 was approximately 2300 individuals per hectare; during the 1980s, it
was 2500 persons per hectare (Lai, 1993). Hence, although higher building
density reduced occupancy density within the dwelling, it also increased the
overall people density on the site. In short, the phenomena of high building
density and high people density represent very different issues; complicating
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the matter even further, an increase in building density can have OppOsite
effects on people density, depending upon how the latter is measureq,

Nevertheless, this vital concept is vaguely addressed in the debate concerning
high-density development.

16.3.4 Building Density and Urban Morphology

Building density has an intrinsic relationship with urban morphology; it plays
an important role in the shaping of urban form. For instance, different
combinations of plot ratio and site coverage will manifest into a variety of
different built forms. The building transforms from a single-storey building toq
multi-storey tower as the proportion of site coverage decreases. In a similar
vein, urban development of the same density can exhibit very different urbap
forms. There could be settlements with the same residential density of 76
dwellings per hectare, but in different urban forms: multi-storey towers,
medium-rise buildings in central courtyard form, and parallel rows of single-
storey houses. The three layouts are different in many aspects; nevertheless, in

terms of urban land use, the proportion and organization of

ground open space
is of particular interest.

The high-rise layout creates large areas of open land that are suitable for
expansive communal facilities, such as libraries, s
centres. Nevertheless, without efficient land-use planning, these spaces can run
the risk of being left over, not properly managed and end up producing
problems. The proportion of open area resulted in the medium-rise courtyard
form, although it is less than that of the high-rise layout. However, unlike the
former, the courtyard space is enclosed and clearly defined. It can be shaped as
the central stage of the community and, thus, encourages full use of space.
The single-storey houses layout, on the other hand, divides open space into tiny
parcels for individual uses. In this amangement, the area for communal facilities is
limited; nevertheless, residents can enjoy their own private openspace. -

In the face of rapid urbanization, the relationship between building density
and urban form has attracted wide interest. Growing pressure of land scarcity asa

consequence of increasing urban population has initiated extensive investigation
on the spatial benefit of multi:storey bild:

ports grounds and community

relationships between building height
obstruction (Beckett, 1942; David

1973). For an array of continuous courtyard form at a given plot ratio, increased
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building height will always lead to reduced solar obstruction, as shown in
Figure 16.1. Put in another way, provided the solar obstruction angle is kept
unchanged, increased building height will heighten the plot ratio. Moreover,
the site coverage will decrease concurrently, which wil] lead to more ground
open space. For urban form with an infinite array of parallel tenement blocks,
although geometrically different from the courtyard form, the mathematical
relationships between building height, plot ratio, site coverage and solar
obstruction remain the same. Therefore, the observations obtained from the
courtyard form apply to the parallel block form as well.

16.4 Density and Space

Humans have come to use space over time - in some cases -judged as too
intensely, in others not intensely enough - and the problems connected to this
have resulted in discussions concerning the application of the concept of density
in urbanism. The use of the concept has varied greatly through modern planning
and design. At the beginning of the 20th century, Unwin (1909) claimed that
nothing was to be gained from overcrowding in cities; he proposed a standard
density of 12 houses per net acre maximum, or 30 houses per hectare. Fifty years
later, Jacobs (1961) warned that American slums were not only an issue faced in
the inner cities, but also in the low-density, dull areas on the fringes. She
suggested that a minimum of 100 dwellings per net acre (250 dwellings per
hectare) was a necessary condition for a vital and participatory city life (Jacobs
1961). At present, high densities and the compact city are often seen as
prerequisites for sustainable urbanization and economic growth (Florida 2002;
Jenksetal., 1996; Lozano 1990; van Kann and Leduc 2008).

The concept of density in urbanism is frequently used to describe the
relationship between a given area and the number of certain entities in that area.
These entities might be people, dwellings, services, or floor space. However, the
simple fact that density is used in, for instance, design requirements, plan
descriptions and communication between parties, does not mean that it is used
correctly or to its full potential. In the following sections, we describe the origins
and the contents of existing concepts, the way these concepts have been used to
guide the use of space, and their limitations in doingso.

It is important to make a distinction between urban density used to
describe built environment (descriptive use); and urban density used as a
fom in the process of planning and designing the city (prescriptive, or
Normative, use). Preceding the 20th century, density in cities was merely a
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result of the complex process of city development. Building techniques, legal
constraints, traditions, the requirements for economic profitability, et cetery
determined the possible resultant densities. As a matter of fact, density 4 1
concept in urban analysis and planning probably did not exist until the secopgq
half of the 19th century. During this period, high densities in industrializing
cities were argued to be one of the major causes of fires, disease and socig]
disorder. Mainly through critical publications in England and Germany, the
awareness of the problem grew among legislators and urban planners. As 3
result, planning controls that prescribed maximum allowable densities were
developed (Churchman 1999). The legislative developments were paralleled by
the introduction of a scientific approach to the large city expansions that took
place during the economic and demographic boom of the second half of the
19th century. In works by Baumeister (1876) and Stiibben (1890) in Germany,
density played a role in the discussions of the preferred urban form. At first, the
regulation of density was more indirect through prescribed maximum building
heights and minimal street widths. Later, mainly through building ordinances,
maximum densities were explicitly used to regulate the urban plan.

Critics and designers, such as Unwin (1909) and Ebenezer Howard (1898),
in England, used density to propagate the advantages of decentralized and self-
contained smaller cities. Taking off in the 1960s, extensive discussions took
place concerning the issue of urban sprawl and its negative effects on the
liveliness of cities, on transportation and the environment. The criticism was
not onty directed towards the privatized forms of suburban sprawl (low-rise) but
also against the relatively low density, high-rise expansions of the Modem
Movement that were built after the Second World War. Compact cities were
judged by many to be the best response to counter these developments. In
many parts of the world, the affluence of societies has been manifested
through increased space consumption. In some cases, this has led to calls for
regulating the minimum densities of redevelopments and city expansions.
During the last century, density has thus been used both to describe the
problems of the city (as too dense a century ago, and as too dispersed today)
and, based on such diagnoses, as a norm to prescribe alternatives, at times
formulated as maximum densities, at other moments as minimum densities-
In spite of the practical advantages of the concept of urban density in urban
planning, critics have argued - especially since the revolt in the 1970s against
the quantitative methods of modernist planning - that the use of density for
anything but statistical purposes is questionable, as it is perceived as too elastic
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Lcept that poorly reflects the spatial properties of any urban area. Professionals,
COI\\‘EH as researchers, hold the opinion that measureq density and other
a;ﬁiml properties are independent of each other. Very different physical
piLe

Jayouts can have similar measured densities. Previous analyses showed that

sured density and other physical factors are
meas

quite independent of each
other(:\le.\’zmder 1993: 184).

Often, people confuse density with buildin

g type and assume, for
example, that detached houses are lower density th

an attached housing types.
While this is generally true, it is not always the case. A high-rise tower with large

units set on a park-like site may be lower density than a set of detached houses
on small lots (Forsyth, 2003: 4).

One of the problems of defining density in operational terms is the
relatively weak relationship between density and building type. The same

density can be obtained with radically different building types, and the same
type can be used to obtain different densities (Lozano, 1990: 325)

Figure 16.1: Three Areas with 75 Dwellings per Hectare
(Fernandez Per and Mozas, 2004)

Besides the argued lack of relationship between density and form, density is
also considered with suspicion because of the confusion regarding the definition
of plan boundaries and the scale at which these are measured. Although it is
common to distinguish between net and gross density, the definitions vary from
place to place (Churchman, 1999): parcel density, net-net density, net and gross
residential density, general density and community density are some of the units
of measure used. For instance, the population density of the municipality of
Amsterdam was 44 inhabitants per hectare in 2000 (excluding water). The density
of ltS urbanized areas, however, was 63 inhabitants per hectare, and the gross
residentia] density - excluding large-scale working areas and green areas-was
almOS.t three times higher: 125 inhabitants per hectare. Notwithstanding these
desc?nbed shortcomings, there is a pragmatic need to continue to use density
f:::lg the process of city building. In general, however, the use of density seems

€ate some discomfort. For one, we continue to use and require the concept
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and in the evaluation of urban environments, Ongy
concept of density has very little relevance for t}lc
" . e N, =] 1 ] .
resulting urban form. Itis disturbing that the concept comes with alarge 'WaminL
g

disclaimer'. However, what if the definitions and methods that have been useq ¢
. , ' . ) 0
.+ relation between density and form have just been ineffectiy,, in

for planning, programming
other hand, we are told that the

argue against
establishing sucharelation?
After an apparent lack of interest in density in urbanism, the concepy

recently received attention in a series of Dutch polemical designs: Point
(OMA 1995: 888-893) and the publications Farmax (MVRDV 199g) d
Metacity/Datatown (MVRDV 1999). Other examnples of the (re)introduction of
density in Dutch urbanism are the works of Urhahn and Bobic; Berghayge,
Pont and Haupt; and Uytenhaak. In two publications, A Pattern Image ang
Strategie voor stedelijkheid, Urhahn and Bobic ( 1996), describe density as one
important element of urban quality. Of more recent date is Spacemate. Th,
spatial logic of urban density (Berghauser Pont and Haupt 2004), in which the
first results of this thesis were published, and Cities full of Space: Qualities of
Density (Uytenhaak, 2008), which investigates the possibilities of designing
and living in more compact cities. Also, attempts were recently made
internationally to grasp the relation between density and built form:
Visualizing Density (Campoli, 2007), Densit¢ & Formes urbaines dans la
métropole Marseillaise (Brunner 2005), and Analyse de 50 périmétres batis situés
surle cantor.z de. Geneve (CETAT 1986). The number of detailed descriptionsin
these publications of all facets of the built environment is impressive and
useful, but a basic interpretative framework and in-depth research are often
lacking. Publications mostly result in an elaborate series of examples.

There is clearly a need for further fundamental research on density.
Systerpat.ic development of work dealing with the relation between the
%iaent(l:t;l:::pindo fqzz;l:;ttlve :1Sspec’tsh of space consumption has yet to occur
shortcomings; this is causye,td mosucb, ;anmt e ‘blamed fo.r. expl;im.a-tor)’
and their applications. Forrnulat're e fOrmu.la.t l.o n of speqf > d?ﬁmtxons
to establish an effective relatio tlng all)]'Other deﬁm'tlon ° dens'lty e
such a definition in the form I;f o ™ fOT_m- e Tésearc}l .
matrix, and to promote the estab]'ahrmﬂtlvaHabl.e density concept, the 5p

There are currently two dey 1lS o Of'a science of density - t
legitimize the study of densit eF?Pments i the process of urbanizaio% -
organized have created a greai:er o et g in how b

need to relate development programmes @
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gpatial qualities. Second, the .trend in th.e increase in space consumption and
the cnvironmcnta], economic 'and social ef.fects associated with this trend
point 0 the need for research into the re]lelonshlp between the quality and
capacity of space. Since t.he 1970s, the t.radltlonal hierarchical sequence of the
planning process, starting .from natlonfll, regional and urban planning,
continuing on to urban design and architecture, has largely been reversed.
Architecture 1s N0 longer an extension of planning, but is now often employed
to trigger the planning process. In other words, city development has shifted
away from normative master and blueprint planning to more strategic and
project based approaches. This has resulted in a process of city development
that mainly occurs through negotiations between private and public actors.
This shift is often described as a gradual ideological and practical shift from
government to governance, implying a growing role for private actors in public
policymaking (Harvey, 1989; van der Cammen and de Klerk, 2003; Wigmans,
2004). The government at both national and local levels no longer takes an
arm's-length role, but, through a new approach to governance, has become one
of many market parties (Musch 1999). This subject has been extensively
described by, among others, Claessens (2006), Meijsmans (2008), van der
Cammen and de Klerk (2003), and Wigmans (2004). In addition, a greater
demand for selling projects that focus on branding and seductive images,
something deemed necessary in the current competitive climate, has caused a
shift to a project-based design approach driven by aesthetic values (van der
Cammen and de Klerk, 2003) (Notwithstanding this, rational instruments,
such as programming, investment returns, and traffic and civil engineering,
still greatly condition the development process). Critics address the
superficiality of such a project-based design approach, arguing that the urban
development has evolved into little more than large-scale architecture. They
argue that to deal with this, instruments are needed to link the instrumentally
rational to the image, and projects to a strategy for the city or city region as a
whole (Meyer, 2005; Claessens and van Velzen, 2006; Meijsmans, 2008).
Furthermore, such instruments should facilitate the negotiation process
between private and public actors and enable all actors simultaneously to
assess programme and urban form. We claim that urban density could play a
significant role in doing so. Another reason why density needs to achieve a
more central role in urbanism is that the urban space consumption has
increased dramatically during the last century. The average population density
of Amsterdam fell a factor of 9, from almost 570 inhabitants per hectare in
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1880, to around 65 in the year 2008 During this period, the urbanized territory
of Amsterdam grew from approximately 560 to 11,500 hectares (a factor of 20),
while the population grew from 317,000 to 727,100 inhabitants (a factor of 2.3).
The growth of Amsterdam can largely be explained by the increased spatia]
demands per person, but only marginally by the growth of the population. This
seerns to be a general trend in wealthy societies; the number of inhabitants per
dwelling unit decreases, dwellings become larger, and the city is less densely built.

The causes of such sprawl of people and activities are complex and the
effects multifaceted, but many of the effects are quite generally acknowledged.
They include such factors as the increase in car and goods transport, the
association of this with the increase in energy consumption, air pollution, noise
pollution and the fragmentation in the ecosystems, accompanied by a reduction
in the viability of public transport, local amenities and public services, and so
forth (Couch, et al., 2007). This trend of increase in consumption of space calls
for further research on the relationship between the capacity and the quality
of space. How can more compact approaches accommodate future growth?
What qualitative measures (specific technical and design solutions) can be
used to compensate for and counteract the negative effects of higher
densities? To answer these questions, instruments that make explicit the
macro-scale consequences of spatial choices made on project level, and vice
versa are needed, instruments that assist in predicting and visualizing the
impacts of macro-scale programmes on the micro-scale of a project. |

16.5 Density and Urban Forms

We have noted that density is one of the most important city planning tools.
We have also addressed the importance of exploring the forms of residential
density, since it constitutes a contribution to the discussion on contemporary
city growth. We will now explore some of the actual meanings of density and if
the different authors who have addressed this issue, agree or differ in relation
to it. Density is an objective and quantitative measure, which refers to a spatial
fact that is typically calculated from the ratio of persons or housing units per -
surface unit. On the one hand, it is an indicator that allows analysing the urban
phenomenon; on the other, it is a formula for managing city growth. However,
reasonable feasible to suppose that this is a quite reductionist way of
approaching the issue of density, since it is a broad and complex concept.
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hmnims;\\‘ tes, density is qnnwvlml withe (1) prescondition for nrban life;
the officiency i the use of nonaenewable tesonees, suchias lind and fuel;
ad(Mina wther mnh\\n vaense, as the canse of negative extermnalities, sucl as
congestion and pollution. However, when we look al density definitions, the
onaept beeomes vicher and gans more complex: variables, Gerlainly, in the
coneept of density are woven vavious dimensions, fom the explicit quantitative
formula to the less obvious, suchas the notion of wanan perception, A first
tricaey les i the difficulty of measuning density, vesulling not only in many
ways to caleulate 1it, but also e varions definitions of the concepl: gross and net
density, residential density and adjusted: density, population densily, spatial
density, edificatory - density and social density, among others. A second
complexity lies i the meaning of density and its implications (or urban form,
which also differ on the scale of analysis, It has been mentioned that, in the
regional and city levels, density s a plinning tool that g tdes the growth of urban
Jreas. Tt is also am instrament for analysing and comparing the processes of
development of regions and cities al a national, continental and even a global
scale.

At the neighbourhood level, the wrban splinter and even the lot, it is a
common agreement that density is the mostimportant variable in determining
the proviso of "urbanity", which s a necessary requirement to ensure urban
vitality, liveability (Decléve, 2009). On this dimension, density is related to
some urban functional relations, such as traffic or the provision of public
transport and public facilities; as well as to design variables that define the
dimensions and arrangement of buildings in the lot. Thus, the concept of
density is extended and associated with edificatory conditions, such as floor
area ratio, setbacks, height and lot occupation. Different combinations of
these variables may be manifested ina variety of urban forms. In this sense, it 1s
interesting how the Dutch firm MVRDV understands density: since density
reflects the degree of utilization and exploitation of land, it can be defined as
the third dimension of the city. Interestingly, combinations of these variables
have historically been a mechanism of spatial scgregation, out of zoning ranges
of minimum and maximum edificatory densities which separate different
Sof:ial groups in the territory. In such way, when a land use plan imposes high
minimum lot sizes, it segregates the population segment who cannot afford
those properties,

Density, as a quantitative indicator, is not a term sufficiently descriptive of
the condition of urban life, as our perception of density is not necessarily
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quantifiable. A third complexity associated with the phenomenon of density i
its subjective and qualitative condition, which is possible to explain net only
out of the intensity of use and activities, but also from the relation of people
with the spatiality of the built environment. Indeed, a residential complex may
be perceived as too dense or not, depending on its design features the relationshyp,
between public and private spaces, and the surface of green areas, among other
morphological characteristics. People's cognitive and soclo-culturg)
characteristics are also determinants of this interaction (Lynch, 1981) which hag
been defined as social density (Cheng, 2010). Decléve (2009) asserts that density
might even be defined as a cultural construct, as the parameters that define what
high density is, for example, rely on the activities an urban space defines and oyy
own perception of such space. This reality refers to the relative nature of the
concept of density as a state of psychological stress associated with negative
perceptions of density.

There is a debate about the concept of density and its implications: among
those who seek to reduce urban growth and those who argue that low densities
are not only inevitable, but also would be desirable or positive. A better
understanding of the meaning and importance of density and the statements
that underlie the debate reveals the complexities recently mentioned.

For instance, Echenique (2006) argues that, as population income grows
families' demand for space increases. In other words, people demand more
square metres, not only in housing, but also in commercial services. In such a
way, the decrease in density in the contemporary city is a product of a sum of
individual decisions. It is implicit in this argument that state regulations on
density are constraints to urban development trends of city growth as a result
of higher income residents. In contrast, other authors note that it is required to
implement density regulations that preserve the balance and variety of
buildings, in order to achieve a hierarchy of density thresholds.

16.6  Density and Population

The answers to important questions in urban economics depend on the
density of population, not the size of population. In particular, positive
production or residential externalities, as well as negative externalities, such as
congestion, are typically modelled as a function of density (Lucas and Rosst-
Hansberg, 2002). The speed with which new knowledge and production
techniques propagate, the gain in property values from the construction of
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urban public works, and'the level of labour productivity are g]] affected by
density (Carlino, Chatterjee, and Hunt, 2006). Nonetheless, properties of the
Jistribution of urban populz_ltion size have been studied far more than
properties of the urban density distribution. Chatterjee and Carlino (2001)
offer an insightful example as to why density can be more important than
population size. In thei1: view, Nebraska and San Francisco have th
population, but urban interactions occur far less frequently in Nebraska
because of its much larger area. Although the differences in the area of various
cities are not quite stark, there are meaningful heterogeneities in city densities.
Much of contemporary economics on population problems has centred on
what could be the optimum size and its impact on economic growth and
development (see, for example, National Research Council, 1993; Onokerhoraye,
1995; United Nations, 1999; UNDP, 2001; and Onwuka, 2003). This economics
originated from the question posed by Malthus (1803) as to whether food
production could keep pace with the demand of a growing population and his
answer that the power of population is indefinitely greater than the resources on
earth to provide the needed subsistence for mankind. The debate triggered by
the Malthusian hypothesis points to a lack of universal applicability of his
paradigm because in industrial countries, technological advances have spurred
increases in agricultural production, which ensures food security for the citizens.
For those countries, his predictions are somewhat negated, whereas a large
number of developing countries remain trapped under conditions capable of
validating them (Olofin, 1996).

The efforts of governments in the developing countries to feed their
peoples and also provide quality social services for them are being frustrated by
rapid population growth. This growth is attributable, on the one hand, to
improvermnent in human survival associated with the application of modern
medical science to health matters, better sanitation and immunization of
children, which have caused the death rate to decrease (Ashford, 2001). On the
other hand, the traditional beliefs about the value of children, particularly
Sons, as an asset to be relied upon by their parents in agricultural production
and to support them during old age have combined with the practice of
polygamy, the fear of child mortality and low levels of female education to
€Ncourage high fertility. Moreover, the continuity of the patrilineal decent
&roup and the influence of religions, which teach that children are gifts from
God sharply limit the prospects for lowering the birth rate (Renne, 1995;
Ainsworth etal,, 1996 and National Population Commission, 2003).

€ same
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Consequently, the world population has been increasing and the increase iy,
the last two decades has been demographically unprecedented, as it rose from
4.8 billion people in 1985 to 6.4 billion in 2004. Much of this increase occurreg
in the developing nations, as their populations grew from 3.7 billion to 5.1
billion; as against that of developed nations, which grew from 1.1 billion to |,
billion over the same period (Population Reference Bureau, 2004). When it i
noted that the high fertility countries are mainly resource-constrained with low
levels of social and economic development, it becomes obvious why they have
accepted responsibility to control the growth of their populations through
endorsement of family planning programmes mapped out at various
international conferences organized by the United Nations (United Nations,
1998). Nigeria is a high fertility country and there is evidence that its large
population inhibits government's efforts in meeting the basic needs of the
people. With a population that already exceeds 130 million people and growing
at roughly 3 per cent annually (United Nations, 2004), a considerable
proportion of the country's resources is, doubtless, consumed instead of being
accumulated as capital for development purposes. To that extent, the rate of
development lags behind that of population growth, which triggers stagnation

in social service delivery. This necessarily impedes whatever progress being
achieved in the fight against poverty.

16.7  Density in Urban and Regional Planning

This section provides a review of the ways in which density issues are incorporated
mto plans in different countries and at different scales (national, regional, and
metropolitan). Approaches to residential density vary within and between
countries. This is an obvious necessity because of differing historical, political,
economic, geographic, physical, social, cultural, demographic, technological, and
ecological contexts. However, planners and decision-makers all over the world are
fllso cognizant of the zeitgeist at any given point in time and of what is being done
in other countries. Thus, many of the same ideas and approaches are present in
some form or another in most of these plans. Contextual differences lead to
somewhat different policy goals and measures taken to achieve those goals.
Contextual factors also play a major role in motivations for focusing on density:
For example, in countries such as Israel, where land is scarce or perceived to be
scarce, the primary goal is to make more efficient use of land to preserve
agricultural land or natural open spaces (Alterman and Churchman, 1996)
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tries that do not have a scarcity of land may be more concerned
A factore and suictai erne
bout Cnvirmmwnl.1l factors and sustainable development (e.g., Norway)
il )( ‘ vl N o " O K = Or
t economic development (e.g,, Australia). Areas with little population

Jbot ~
abe cuchas the Gity of Newcastle upon Tyne (1993), adopt one approach

gl‘OW t'h,

) [mportance of Dens'il;y to Em.riromnental Quality

The importance of density to environmental quality includes the following;

Reducing the need for energy and other natural resources and associated

environmental effects (Regional Municipality of York, 1994; City of

Newcastle upon Tyne, 1993), |

[mproving air quality through increased transit use and reduced car trips

(Regional Municipality of York 1994),

5 Savingenergy by planning high-density mixed land uses (Stenhouse, 1992),

v. Protecting farmland and natural resources (Alterman and Churchman,
1998; Faludi and van der Valk, 1994; Regional Municipality of York, 1994;
Berridge Lewinberg Greenberg, Ltd., 1991a), and

v. Preserving green open spaces and air, water, fauna, and flora systems within
the plan's boundaries (Martin County 1994; Regional Municipality of York,
1994;: New York City Planning Commission 1993; Berridge Lewinberg
Greenberg, Ltd., 1991a).

I

1L,

(b) Importance of Density to Transportation Systems

The importance of density to transportation systems includes the following:

.. Reducing the frequency of use of private vehicles and shortening routes to
various land uses (Woodhull, 1992),

il. encouraging the use of public transportation by improving the quality of
public transit systems and by providing easy access to mass transportation
systems through high-density development (New York City Planning

Commission, 1993; Berridge Lewinberg Greenberg, Ltd,, 1991a),and

iii. Increasing the incidence of walking and cycling (Berridge Lewinberg

Greenberg Ltd,, 1991a).

© Importance of Density to Physical Infrastructure and Urban Form
€ importance of density to physical infrastructure and urban form includes
Fhe following;
l. .
tl;l/leetmg the need for more dwelling units that results from
€ number of households (City of Newcastle upon Tyn

an increase in
e, 1993; [srael
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992; Berridge Lewinberg Greenberg Ltd., 199;
f the problem of the gradual depletion of laa)’

(City of Newcastle upon Tyne, 1993), nd
(Martin County, 1994; Manshaden anq 4.

Ministry of the Interior, 1
ii. Mitigating the impact o
reserves in specific urban areas
iii. Increasing the use of urban areas

Schmidt, 1992),

iv. Creating a hierarchical multi-centred urban structure that enables gradatig,,
of density and a variety of residential choices (Berridge Lewinberg Gr eenbers
Ltd., 1991a), Meeting the requirements of particular groups in SOCietf

elderly (Berridge Lewinberg Greenberg:

including single-parent families, the
1991b), and low-and moderate-income households (Martin County, 1994),
terms of maximum building

v. Providing a favourable physical environment In
heights with at least minimal spacing between buildings (Wong and Yeh

1985).

d) Importance of Density to Social Factors
The importance of density to social factors includes the following:

i Providing a wide range of housing types and density levels to present choice
and meet the needs of an increasingly diverse population (Regional
Municipality of York, 1994; City of Newcastle upon Tyne, 1993; New York
City Planning Commission, 1993; Berridge Iewinberg Greenberg Ltd,
1991a);

ii. Ensuring a satisfactory supply of apartments in future years
Municipality of York, 1994: Wong and Yeh, 1985);

i Creating a liveable urban environment (Berridge Lewinberg Greenberg
Ltd., 1991a), possibly as Jacobs and Appleyard (1987) define liveability as
place in which everyone can live in comparative calm in a well-managed
environment that is relatively devoid of nuisance, congestion, noise, danger,
air pollution, dirt, trash, and other unwelcome intrusions;

iv. Redeveloping densities that are sufficient to recapture neighbourhOOdsl
former vitality (New York City Planning Commission, 1993); and

v. Bringing buildings closer to the street to provide “eyes on the street” for
safety purposes (New York City Planning Commission, 1993).

(Regional

16.8 Conclusion
sof

anning, both in term>;
ha

Judging from the aforesaid importance of density to pl
f density and the sP4

education and practice of the profession, the analysis o
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gtructure is @ universal one, since it integrates constitutive elements of urban
form, such as the lot size, edification features (height, floor area ratio), public
space, and the relationship between them (proportionality, for instance).
Therefore, in the density indicator, it is inherently a comparative relation
between residential land and the rest of the land uses in 2 city. It is possible to
conclude that the elements that shape spatial form, especially the ones that
determine density, such as the minimum lot or dwelling size, constitute an
important factor in the city’s social segregation or integration.

Also, we can confirm that, for intense urbanity, qualitative density is more

significant than the quantitative one (De Sold Morales, 2008: 148). Variables
such as intensity, variety, diversity and connectivity, are determining factors of
quality urban space. In this sense, space syntax constitutes a modus operandi
that can contribute to the understanding of density as a phenomenon.
Given the complexity of the meaning and use of the term density and the
addition of the subjective terms perceived density and crowding, at the most
basic level, density measures must be clearly and explicitly defined so that
discussions can take place and so that we can leam from each other's
experiences. Secondly, real-world complexity and the interrelationships between
variables and factors must be addressed in research on density, as it is in practice.
Real-world convolution includes a skewed element that is always present in
people's behaviours, prospect, and attitudes (including those of decision-makers,
planning professionals, and researchers); thus, it must be taken into account.

Therefore, a variety of solutions (different types of settlements,
neighbourhoods, housing, and transportation) are essential to meet the needs
between and within countries, regions, and towns. Solutions should be based on an
understanding of the differences in needs and expectations of relevant groups so
that they can offer choices that can meet these needs and expectations.

Finally, more research is needed on the various aspects and ramifications of
density. This is particularly true for the relationship between objective density,
perceived density, and affirmative or unenthusiastic skewed evaluations.
Planners will continue to use the term density because it is too good to resist. This
chapter synthesizes the research and practice literature in an attempt to
provide a better understanding of the various ramifications of density in more
effective density-related planning.
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