CHAPTER 5

Density and Other Policy Objectives

INTRODUCTION

5.1 Thus chaprer exatunes: the way in which the
use of density in planmng interacts with orher
policy abjecrives and measures. It is based on an
extensive review of the literature dealing wich dhie
environmental and sacieral effecty of densiey
standards. The relatonships examined are, in wum,
thove of density wirh:

® rthe pattern of setclemenrs and travel berween
them,

®*  energy demand;
®  social atrirudes;
® hic-diversity; and
® design qualiry.

This review furms the background 1o the more
detsiled explorations in Chaprer f and 7, of how

density contral relares (0 two specific considerations:

& byl forra; and

® he demund for urban land,

GENERAL RELATIONSHIPS BETWEEN
DENSITY AND OTHER CONTROLS

5.3  Residential densiry measures the exrenr ro
which land is occupied either by people or by some
physical unir of accommodation, such as dwellings.
habitable rooms, bedrooms or floorspace, Recent
debate has focused on the need for 2 composire
measure which takes account of the rotal number
of persons who will live and/or work in the areal,

It is a nseful measure of the residential envelope
and the hasic characteristics of the development
cantained therein’, and ir sometimes serves as a
mezsure of the dynamic interaction that may be
expected in an area’.
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5.4 The densicy of nan-residential developmenr is
asually expressed as the ratio of the fnorspace (net
or gross) to the site atea {net or gross). [t s used
widely to promote redevelopment, to facilicare rhe
regronping of huildings and the rearrangement of
street patterns, to secure ‘gond’ environmental
cenditions for buildings, to prevent over-
development, and to balance the conflicting claims
of land use sctivities, access and parking with the
capacity of adjoining streets and public transparr.
Alrhough building volume contols are widely used
throughout the world, they are only occasionally
specified in the development plans now being
prepared by local planning autheriries in England.
Until recently the London Boroughs used plot cario
ta conerel building bulk and height, Unirary
Development Plan [nspectors are now
recommending rhar plot mrtio policies should be
delered from che plans® on the grounds thar these
standards are two inflexible and restriceive i the
Light of the pravision of Section 54A of the 1990
Planning Acr.

5.5  Density is 2 complex variable which
continues to figure prominently i debares on
urhan form, pattemns of sustainable urban
development, environmental health, ceime and
vandalism, travel pacterns, and the gualicy of life in
towns and cities. There is sufficient evidence to
confirm that residentcial densiry, built form und
layout interacr with = wide range of environmental
and socieal variables, Although rhe precise nature
of many of these relarionships has still 0 be
established, they clearly play an important role in
determininyg residents’ perceptions of their quality
of life and lacal housing privrities’.
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5.6 A comprehensive approach to the planning,
location and design of residential areas is required
ra ensure that impertant gaals are not overlooked
or pre-empred. For example, a balance needs to he
struck hetween the principles governing wind
contral and passive solar access and vther equally
important performance critena, such as privacy,
noise reduction, emergency access and crime
prevention. The use of extensive urbuan tree
planting o provide shelter can resulr in a wide
range of benefits such as carbon sequesrration, dust
filtration, improved air quality, enhanced
biodiversiry, improved levels of surdoor comfart,
addirional recreationfeducarion potential,
renewable energy cropping and job creation.

5.7 The importance that s now attached to
sustainable development poses fundamental
questions abour the lacarion, scale, densivy, form
and layout of new development, These issues have
assumed particular importance in rhe light of
current projections that an addiconal 4.4 million
househalds may have to be accommaodared in
Pngland duning the period 1991-2016. Goveruaens
policy envisages thar much of this accommodation
can he provided by raising densities, by house
conversions, the conversion of empry office blocks
into ats and the use of compact energy-efficient
forms of development, such as terraced housing and
low-re blecks of flars. This approach will reduce
the need ro travel, encourage the use of puhlic
rransport and minimise the developmens of green
field sices.

SETTLEMENT SIZE, LAND USE, DENSITY
AND TRAVEL DEMAND

3.8 Recent research highlights the relanonship
between sertlement size, range of facilines, densiry,
arban form, travel dewand, journey lengeh and
modal chowe’. A sertlement's size, population
denziry and ranpe of facilities will influence the
extent of its carchment ares and thus the number
and distance of the journeys it artraces. In
principle, larger denser settlements can moderare
travel demand by:

® ncreasing the number and range of services and
emploviment within the area;
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® concentrating movement pacterns in a way rhar
favours public rransport; and

®  reducing the average distance 1o locatnons of
high mevemenr demand, especially rown
centres,

5.9 The provision of employment, services and
recreational facilities also plays an important role
in determining rravel patterns. There is a clear
trend rowards the provision of large-scale facilities,
(e.g. shoppmg centres, new hospitals, lewsure and
theme parks, industrial and high-rechnology parks),
The implications tor transport sustamability are
profound. Journey lengths have increased and
access is often only passible by car. The suppliers of
these services and factlites favour periphesal
greenfield sites with good car accessibilirty. Current
Gavernment policy, however, favours central
locations, within large urban areas, which afford
gooud access to public rranspaore’.

5.10 So, although density is only one of the
influences, there are a number of ways in which it
can affect travel pattemns:

® by widening rhe range-of apportunitics for local
personal coneacts and acuvicies which can be
maintained without the use of matorised
transpart;

® by widening the range of local seevices which
can he supparted, therehy reducing the need to
travel long distances for those services;

¢ hy reducing the average distance berween
joumney origin and destination, and hence
reducing the need ra travel and increasing rhe
practicability of using non-motorised transport;

® by providing a larger carchmenr for public
transport services and thereby improving the
viabilicy of public rransport operation; and

® by discouraging car ownership and use as a
result of limired road space for parking and
driving.

§.11 The relativnship berween settlement size,
density und rmavel is borh complex and difficulr ro
interpret, because there is no clear relationship
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betwern the discance travelled by all mades and
size of sertlement. It is possible w identfy a number
of general trends using daca from the lasc theee
LK. national travel surveys:

e the relationship between population densicy
and travel discance has remained consistent
berween 1983/86 and 199204,

® ihe roral distance cravelled by all modes was
lowest in areas with a density of over 20 persons
per acre (50 persons per hecrare);

® rhe roral distance ravelled by all modes was
lowest in towns with a population of 250,000
and over; and

® the distance travelled by all modes inereased as
density decreased.

5.12 The energy used for pesonal travel reflects
the trp purpose, modal chaice, fuel 2 efficiency of
vehicles, and settlement size, form and density. The
importance of these variables is derermined by the
interactian of socio-econamic/behavioural variables
such ns income, age and life-cycle as well as the
existence of alrernative modes of public and privare
rransport’. Recent studies have examined the
effects of settlement size, form and density on travel
patierns and fuel consumprion.

In the UK. the most consistent set of variables sre
the physical ones, principally density and amount
of open space, but the social and economic facrors
are also mmportant w the wlividual wwns and
cities’. However, substanrial variarions in energy
use in transport have been found within towns and
crties, so the scale of analysis becomes important.
These variations reflect the distriburion of existing
housing and facilities and decisions on the locaton
of new housing and faciliries.

Mixed land uges and concepes of self-containment
are imporrant in reducing energy consumption in
transport, but local jobs and facilities must also be
auitable for local people, otherwise long-distance,
snergy-intensive movements will be made. It
should he remembered thar the vast majoriry of
trips do not use much energy. About 20% of
motorised trips account for §1% of energy
consumprion rising 1o 72% in urban areas,
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Further research is needed an rhe effects of
househald size and income, and settlement size,
form, density and land-use pattem on rravel
parterns. Parricular attentinn should be paid to the
nature, extent and purpose of non-work trips.

5.13 The relationship berween urban form, density
and travel underpins the case for rasing residential
densities, The advancages of compacr forms of
urban developmenr {e.g. terraced housing and low
rise blacks of flats) include reduced travel, fuel
consumption and CO emissions, energy saving, the
prevention of further urban sprawl and the prospect
of securing the provision of affardable housing.
Cuompact forms of developmenr can be promaoted
regardless of sertlement size, location (e.g. inner
city and urban fringe) and density.

For example, atremprs are heing made in the USA
ra promote suburbs which are esther pedestrian or
public transport vrientated. These developments
are characrerised by mixed uses, higher densites
and & more interconnected pattern of streers”™.
Recourse to the literarure, however, confirms that
there is considerable uncertainty about the eguity
and cfficiency implications of low' and "high'-
density development”. It is imparrant o ensure
that sustainable forms of development, regandless of
density, are envircnmentally and socially just®. Ar
this junction it is difficulr ro predics the impact of
conrineed advances in telecommunications upan
the furure size and form of settlements, travel
pattemns, congestion and pollution. Evidence from
the USA canfirms thar, whilst commuting has been
reduced in some areas, only 5 - 10% of rhe work
force is able and willing to substiture
telecommuting for all or part of thewr daily journey
to work®,

DENSITY AND ENERGY DEMAND

3.14 Energy demand is of course not only
associated with travel. Energy producrion,
disrriburion and consumption interact with rown
and country planning at a variery of sparial scales
ranging from individual haildings, newhbourhoods,
rowns and regions. Clearly, there is a link herween
seetlement size, urban form, land use distribution,
density, layout and the pattern of hear load. In 5o
far as density is an arbirer of built form, layout,

serelement size, occupancy levels and intensity of
use, il is a surrogate measure of the potental
demand for energy and, 1o a lesser extent, energy
supply nerwarks. For example, the locarion of a 24-
haue heavy user of heat can provide the incentive
for mstalling the main distribution pipework along
the roure berween producer and user. This in tumn
will atrract other developments which wish o ‘rap’
inww the nerwork. Combined Heat and
Power/Districs Heacing (CHP/DH) can increase
the overall efficiency of fuel use from an average of
38% 1o berween BO-90%., hut so far only limited
progress has been made on the establishment of
urban-scale CHPDH sysrems in the UK.

5.15 There is little research on the relaconstup
between urban (oo, density and energy
censumprion'. The evidence ro hand confirms that
these variahles influence local microclimute which,
in turm, influences the energy consumed for space
heating and air-condirioning. Lacation within a
serrlement is also a key factor in deternuning
energy corsumption. Houses in exposed urban-edge
incarians may use 20% more energy for space
hearing then similar butldings in more sheltered
central locatons. Compact high-densiry areas use
less energy than rhae used in low-densiey areas with
a similar populatton. High-density layouts can also
facilitate thermal exchanges berween buildings,
thus helping ro retain warmth®. Changes to urban
form can facilitate the odoprion of energy-
efficiency measures az well as influencing the
chaice of ransport mode™.

5.16 The energv-efficiency perfremance of new
developmenr will reflect the intemaction of the
tollowing factors:

® Jocarinn of the site:

¢ opographacal and landscape features;

e siee onentation ard location of the
development;

¢ the local micraclimare (e.g. prevailing wind
direcrion, the temmperature of air flow around

buildings, and the incidence of driving rain};

o the scale and land-use nux of the development;
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*  layout configuration;

& the densiry, design, form and height of
buildings;

® oproposed landscaping treatment; and

® the use of bulding forms and marerials rhar
minimise the spectrum of enerpy loss,

5.17 It ts readily apparent thar the planning and
design requirements of passive solsr enerpy and
wind control will impese constraings on the road
favour and the size, form, height and ardenririan of
buildings”. The cost and marketabiticy impliczoions
of such planning and design requirements may also
enrail a review ol the prevailing densicy srandards
because these will derermine the profitability of anv
housing proposal.

5.18 Buildings account for 42% of the energy
consumed, and 47% of OO emissions in the UKY,
Housing consumes over 28% of the energy supplied
to final users in the UK.(16) The =nd-use enerey
efficiency of the 24.2 million dwellings and 1.7
million industrial, commercial and public service
buildings reflects their age, design, condition,
degree of insulation and ventilation, and parterns
of occupation and use. The energy they currently
consume could be reduced, wirh a commensurace
reduction in OO emissions, using proven
technologies with a payback period of 5 years. This
could either reduce or postpone orherwise recessary
capital investment © augment the future supply of
energy. As around 1% annually is added 1o the
ULK." building stock in the fonm of new buildings,
there is an opportunity 1o conserve energy 1 the
remodelling, renovation and regeneration of our
wwns and aties™. Densiry pelicy, though les
critical than other design seandards, oughr clearly
to be consistent with the objectives for energy use
and conservation,

SOCIAL ASPECTS OF DENSITY

5.19 Population density does nor shed much light
on the complex divisions of urban population and
sociery. Socio-economic groupings (SEGs) provide
a usetul indicator andfor prediceor of peaple’s life-
chances, health and well-bemng, and their skilicy to
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participate in job and housing markets. Famuly
structure will often determine the accupancy of
dwellings irrespective of their layout and density
arrangements. Age, gender, erhnie and culrural
differences also influence the ways in which
different groups perceive their local residential
environments and the etfects of density upon
thew.

5.20 The major social divisions in urban
population resuly in & complex residenrial parrem,
including the segregarion of different population
proups, These patterns reflecr the interacrion of
occupaton, incowme, life style and hife cycle® In
essence, they represent the rrade-offs of individuals,
households and groups who passess the finaneial
resources to satsty their locational preferences,
Some will prefer ro mrade-off spacious low-density
housing in suburban and rural locations for other
highly valued atteibutes such as the environmeneal
quality and high social starus of a central area mews
cottage and the convenience and low rravel coses
of an inner ciry rereace. [n general, tiere will be
soctal berefits it the popularion densiry is high
enough 1o support 2 wide range of locally-accessible
services. This will assume particular impuortance in
those areas where the houschaolds lack the
purchasing power and physical ability to travel
widely in pursuir of marker choice.

5.21 Various studies have confirmed thar residents’
perception of density does nat represent the
outcome of empinical caleularion. Densivies are
perceived as low by residents if they include open
spaces, low height to space ratios, low aruficial
tight levels, low traffic levels, privare gardens and
entrances, the absence of noneresidential uses
nearby, and social homogeneity 23, The apparent
simpliciry of residental density as a measure of
quality is deceprive. Ir is too general and unreliable
a relaconship o figure in the rationale for using
density to conerol development, Different densiries,
layouts wisd housing types may all stimulate
residents’ dissarisfaction due to the exisrence of
other uncuntrollable phenomena, such as child
densicy.

9.22 There ate twa main schools of thoughr about
the etfects of design, density and layout on the
hehaviour and social relationships of greups and
mdividuals. The fitst maintains thae the physical
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environment created by the modern archirecrural
mavement iz largely responsible for s wide range of
sucial problems®, Some kinds of spatial
configurarions facilitate inreraction whereas other
forms of neighbourhood design mitigate against
human encounters™, Housing satusfaction studies
confirmed thar densicy, layour, built form and
human behaviour are sametimes linked. The
response to densities of over 12Cppa (2%6pph) and
high levels of occupancy varies accarding o the
culture and social situstion as well as demographic
factors such as age and stage of family life-cycle. For
example, a high-rise block of flars can provide the
serring far a thriving community or a full-scale riot
sguinst the police,

3.13 The second school of theught maintains tha:
physical space is a contingent factor which s
lurgely detetmined by the social posinion, values
and inspirations of houscholds and individusls.
Social relationships, which often reflect class,
gender and ethnic origing, are thoughr t be the
main causal mechanisms poverning behaviour and
sociul change. This has led w secial analysis of
density, Arention has focused on inrensicy of
occupation and overcrowding. Relative success in
the compenitive struggle for accommodarion makes
it possible to live in areas which are nor crowded.
Relarive failure, on the other hand, can result in
overcrowding, unwelcume social interactions and
anti-secial behaviour. There are many different
views an the nature and effects of overcrowding™.
It is the combination of social deprivarion and high
density overcrowding which is most clearly
associared with pathological behaviour patterns.

5.24 Since the 19205 social scientises have tned to
establish a causal link between density and various
indicators of social pathology, (.. alienarion,
public disorder, sacial conflict, physical aggression,
crime, morhidicy, meneal illness and impaired child
development). Some argue thar public housing
cstates are increasingly asociated with deprivarion,
and thar they are being used as ‘holding areas’ for
problem families”. Public housing brings together
the disentranchised and most deprived members of
the community. High-nise, high-density estares
magrafy this sitvarion bath funcrionally and
symbalically.

i

5.25 Inrecent vears there has been an increase in
the number of housing sarisfacrion surveys
undertaken by social landlords. The Depertment
issued guidance on the future conducr of such
surveys m 1993 Earlier surveys of local aurhoricy
estates found thar residents, especially housewives,
appreciated ‘good’ design and layour, high-qualiry
landscape, a sense of spaciousncss, actractive views
and a variery of house types and bule torms, The
man complamis included the deab insticurional
appearance of some esrares, poor standards of

rorsmanship and mamntenance, lack of security,
nouse, lack of prvacy and the inadequace open
spaces and play areas™. One particular cause of
complaint concemned the high child densaty in
sume (lavted estates. Problems arase because the
play areas artracred lamge numbers of children
resulting in noise, digsturbance, damage and
vandalism. A recent survey of privare sacror flar
conversions carried out in London found thae many
of the occupants wanted o mwove, The main
complaines mcluded poor matenials and
workmanship, small cramped rooms {especially the
kitchens}, sound transmission, inadequare storage
spuce, traffic noise, the problem of an-street
parking, vandalism and cnme®,

5.26 It was during the 19th century thar arrention
was firsr focused on the relationship between the
sacial organisation of space and the incidence of
crune. From this time on crime was deemed o be
an urhan phenomenon. The findings of recent
national and local crume surveys confinm thar
certain areas (e.g. unpopular council esrates locared
in the inner city and che penphery of conurbations)
experienced above average levels of crime and
criminal acriviey. [t would appear that council
tenants are more vulnerable 1o property crime

than homeowners. Although :ome links have heen
established berween crime levels and & range of
societal and environmental variables, ir is
nevertheles the case rhar ourwardly zimilar
residential escates can exhibir very differenr crime
profiles™. It would appear that high child densities
are also assoviated with high mres of crime in some
areas. One study concluded that criminal activity
was linked to housing allocation policies, renure
and social srigma rather than the layout, densicy
and built form of residential estates™.
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5,27 There is sufficienr evidence o confinm chat
the fear of crime is an imporrant determinant of
people’s use of space and recreational/
entertainmenr facilities. A recenr quality of life
study has found thar residents in Cheshire perceive
& direct relarionship berween housing and crime.
especially in thase districts where there is
widespread crime and drug raking. The fear of
crime clearly inhibits their everyday behaviour,
especially after dark, and hence reduces their
qualiey of life.

DENSITY AND BIODIVERSITY

5.28 The Government is {innly commirred ro
upholding the principles laid down in the
Convention on Bislogical Diversity which was
rarified at Rio de Janeiro in June 1992, Armicle 2
of this Convention defines biodiversity as:

“The variability among living organisms from all
sowrces mcluding, mter alia, evvesoial, tharme and
other aguatic ecosystems and the ecological complexes
of which they are part; this inchides diversies wathin
sbecies, between species and of scosysrems™",

The above definition idenrifies three distiner levels
of bidiversicy, namely diversiry berween and
within ecosystems and habitats, diversity of species,
snd genetic variations within wdividual specics.

5.29 Urban areas are remackably heterogeneous,
both in terms ol their land-use histery and current
practices of open space management. This results in
a wide range of different habicats and complex
species groups in Jifferent urban areas, Age of sire
has been shown 1o be related to the numbers of
small mammal and nuderal (“weedy™) planr species
found on urhan sites. There is also a significant
carrelation between site age and inverrebrate
species. The most likely explanations for the
importance of age are twofold. Firstly, in the cases
af raderal plant sprcies, and small mammals, the
longer a site remains vacant, the mate time there is
available for different species 1o colonise it and for
populacions o develop - the same situation may
also hold true with invertebrare groups. Secondly,
there are many relict sices in Brirish cities which
are “relics” from the pre-urban sitgation ie. rhe so-
valled encapeulared countryside. Examples include
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ancient woodlands and old heathland areas. These
sites may support a historical reservoir of so-called
relict species, especially cerrain plants and
invertebrates, which are relatively poor at
colonising newer urban habitats. This accounts for
the higher species numbers found in such SCLHngs.
Therefore, decermining whether or nor rhere hus
been conunuity with the rural pase, and whecher or
not this is reflected in the species presently found
on the site, is a crirical factor

5.30 There are a number of ccological fuctors
which determine the potential biodiversity of urban
space’ g

® structural diversiry;
® age and history of the sire;

® distance o ather open spaces, to the urban
centre and to che urban fringe;

® distance to warer;

¢ che incidence of barren ground and dense
vegerstion; and

¢ regional and local climaric regions.

3.31 Swdies have shown that within rowns and
cities there are identifiable species — aren
relationships which hold true for plane species,
small mammels, smphibia, birds and repriles. A key
factor in these relationships is the availability of
space for calonising and the size of the territonal
areas of particular birds, mammals and insects.
These species — area relationships need to be
viewed with caution because other facrors such as
the dvnamics of species groups and/or site age, may
be more significant in determining local
biadiversity. It suffices here to list the main urban
habitars and their coneriburion o brodiversiry,
natnely: -

¢ private garden: native and non-native plants:
species densitics often peak mn the suburban
zone;

¢ parks: a limuted bindiversity due o inrensive

IANEECMEN; frée regencrarion s rarely
allowed; pour qualiry grassland; and

45
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® yacant sites: ruderal types of vegetation; urban
scrub {e.g. elder and sycamore).

5.32 Parks can contribute to urban biodivesity
providing that more sensitive management
measuzes are adopred. These could include for
example: retenrion of dead-wood and dying trees,
allowing some scrub incursion and plant succession,
and a deliberare arcempt to create natural habicacs,
More dense rree-planting could alse he an epuon,
To achieve some, or all, of these measures would
require a degres of public education ro secure
acceprance of areas of “wilderness” within

urban areas.

5.33 Larger towns and cines, by virme of thew
heterogeneity, tend [ SURPOTT more vegelation
rypes and plant species. The tature of the species
groups varies according to the degree of
urbanisation’. As one approaches the city cenrre,
or alternarively ss the size of open sites becomes
smaller, so the tunge of ubiquitous and commen
species increases compared to those species which
are restriceed to particular hahitar types. In other
words, the nature of the acmual species types varies
according m the degree of urbanisation, and the
cifects of adverse factors such as rathic noise,
trampling and orher forms of buman activiry™. The
significance of these effects for parricular species
groups and different sice sizes remain: uncertain due
to the lack of quantifiable Jats, and as a
consequence no single factor can be used to
“explain” biodiversiry anywhere. Increasing the
density of development (it least in terms of buils
foorprine) will tend to reduce opporrunities for bio-
diversity. But the narure of the relationship will
depend on rhe individual site.

5.34 There are a number of points w be
considered:

& 4 distincrion needs m be dravan between
development coverage and density. lts biv-
diversiry will be last regardless of the number of
dwellings accommaodated on the site. For
example, high-densiry development in che
corner of a site with ecologucal inrerest will be
less damaging than low-density develupment
over rhe whole site; and

e the nature of development and the use of space
berween buildings is importanc. Low-density
developmenr is jusr as capable of exunguishing
opportunities for bro-liversicy as high-density
development if the space hetween buildings is
covered in rarmac,

3.35 Hence, at the site-specific level, the
relationships herween hio-diversity and density are
mare i di with the location and site coverage of
development and especially with the ecological
characrer of the site than with density per se.

5.36 At the broader level we need to be concerned
abour the ner change in bio-density. [f development
in rear gandens has a negative impace, this then
needs o ke compared with the impact on bio-
diversiry of developmene of the same aumber of
houses or floorspace on, for example, a peripheral
green tield sire, a redeveloped town ceners sire -

ar for that matter 4 converted office block.

DENSITY AND DESIGN QUALITY

3.37 Dwensity is one of a number of desygm
considerations which authorities are explicicly
permitred o take into account in considering
planning applicarions (DokE 1997%), However, its
relarionship with design and quality is less than
direct and depends on facrors ather than density.

3,38 A recent recent study in London® which
reviewed the environmental quality of 50
restdential areas found thar the majority of areas
judged 10 be of above average quality were either
ahove or below the density range recommended by
LEAC and applied by many London Boroughs
(125-25Chrh). Indeed only 17% of the arcas
assessed] as being abave average quality were within
this density range. One explanation for rhis, as our
previous chapter’s analysis of recent residential
develapment suggests, is that the applicarion of
rypical planning, road and parking standards tends
to tesult in unitorm dwellings and layouts which
lack charucter and disrinctiveness.

5.39 The London study concluded that quality
reflected a range of desigm and managemenr issucs
- the coherence of the streer scene and the design
of parking areas were important, but so oo were
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issues of safety, danger from traffic and
maintenance, This rells us that while densiry is &
consideration, it must he seen as parr of a wider
design briefing snd urban menagement process and
these factors rend 10 be mare imporrant than
density per se.
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