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1. Introduction

The links between immigration, multicultural poési, residential segregation, and
social cohesion are much debated in contemporaigtses. Within such debates,
there is a widespread belief that segregation -thvenén residential neighbourhoods,
schools, or a variety of other formal and informeatial arena — is not conducive to
the development of an open and tolerant sociesge&, it is argued that ethnic
groups living apart tends to embed and increasiegicerbate problems of difference
within an increasingly diverse cultural milieu. id#ying the extent and nature of
ethnic residential segregation, as a preliminangydiicy development, is therefore a
fundamental task for social scientists.

There has been much debate over the measuremesiaential segregation: how
can the degree to which various cultural groups $ipart be portrayed in ways that
fully reflect the complex reality? Most work in gharea has deployed a number of
single-number indices, as illustrated by Simps¢ad07) recent work on segregation
levels in British cities. These suffer from a numbesubstantial weaknesses and we
suggest and explore an alternative approach, ggagtatistical procedures with data
for London drawn from the 2001 Census of Englandi\Wales as the exemplar. The
approach combines an analysis of residential dinste- which takes a relative
perspective on segregation — with one that focasdbe ethnic composition of
individual areas — the latter introducing an aboiaeasurement of segregation.
Together, the two offer a comprehensive overviewhefgeography of residential
segregation in a multi-ethnic city.

2. On segregation

The concept of segregation is used in much soci@hse and general writing to refer
to both pattern and/or process (Johnston et &52@s pattern, it refers to the extent
to which members of different groups live apartireach other within the urban
fabric — i.e. the degree to which they live in tielaly exclusive, separate
neighbourhoods, either through (cultural) choicberause of disadvantage (if not
discrimination) in labour and housing markets. Ascpss, it refers to the degree to
which the geography is moving towards or away ftbat end state — complete
separation in distinct areas — before addressiegtopns as to the causes stimulating
such movement. The approach here focuses entinghatiern-description,
recognising that it could readily be adapted toresisl process-analysis as well.

Most students of ethnic residential segregatiorehaed single-index measures to
summarise the spatial pattern, recognising — fallguiMassey and Denton (1988) —
that five separate dimensions to the degree okgagjon can be identified:
unevenness, isolation, centralisation, concentratiad clustering. Most focus on the
first two of these — especially the first. All seifffrom the same basic problem. As
single-number indices, they identify the averaggasion without any intimation of
the degree of variation about that figure. Thusgftample, an index of isolation of
0.4 for ethnic group indicates the probability that any member of gralgeing
selected at random from within the city will encéemanother member of the same
group living in the same area (i.e. the areal defiloyed for the index measurement



procedure, such as a local government ward) alsoted at randormBut it says
nothing about the variation about that averages dioe probability of 0.4 apply to all
members ok, wherever they live in the city, or are there samembers with very
different probabilities — those living in areas akhexclusively populated by
members ok could have a probability of 0.95 whereas othevsd in areas almost
exclusively housing members wdn-x, could have a probability of 0.005? Knowledge
of such variation is crucial given the definitiohsegregation above: if there is almost
complete segregation this will be shown by an inclese to 1.0 and an almost
complete lack of segregation will produce an indiese to 0.0, but an index of 0.4 on
its own tells us nothing about the proportion (if/pof x living largely apart from
members ohon-x in separate, exclusive (or relatively so) resigg@ireas.

A further difficulty with the commonly-deployed nm&a&es of unevenness and
isolation is that although geographical units —stertracts, wards etc. — are
fundamental to their calculation nevertheless @reyin a very important sense
ageographical. Thus if all membersxdived in spatial units that were exclusive to
them but those areas were randomly distributedsadiee urban area you would get
the same indices of segregation (one of the comyngsed measures of unevenness)
as would be produced if all of those areas werstetad into one part of the urban
area only? an index of 0.4, for example, would tell you thatper cent of ethnic
groupx would have to be redistributed across the ara#d or it to be distributed in
the same proportion in each unit as the remaintigregoopulation, but not whether
the areas where members)ofvere relatively concentrated formed a single tenal
block rather than being widely distributed acrdss¢ity. Because of this, often
termed the checkerboard problem, analyses neeadtécaccount of the geography of
the segregation as well as its intensity. Some kagayed this by combining indices
of, say, unevenness and clustering (see Reard06; Reéardon and O’Sullivan,
2004), but these pose considerable problems apirgation and are, of necessity,
also single-index measures without any represemtati variation: is there a single

! The formula for the index of isolation is:
n
illi =; (% 1 X)) * (x/ 1)

where

X; is the number of members of group i living in agea

X is the total number of members of group i livinghe city;

t; is the total population of area j;

summation is over all n areas into which the @tgivided; and
ill; is the index of isolation for group i.

% The formula for the index of segregation is:

n
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where

X is the proportion of the city’s total populationgibup i living in area j;

X;j is the proportion of the city’s total populationcéxding group i living in area j;
summation is over all n areas into which the atgivided; and

IS; the index of segregation for group i.



cluster, or are there several? do most member$ia# in relatively exclusive areas,
or in mixed areas, or?.

3. Introducing local statistics

Although index-based measures of segregation cafullyssummarise a general
pattern, therefore, they fail to illustrate mangttees of a spatial distribution and to
address the question of how apart different grdivpsrom each other in a
comprehensive way. To provide the needed answermtvwoduce methods of local
statistics developed for the analysis of compleppea distributions. Having
introduced these, and illustrated their positivalfes, we then combine them with a
further approach, thereby making much greater tifeecavailable census data than
the single-index numbers.

Spatial analysts have long employed general messfiisgpatial clustering and/or
autocorrelation. Of these, Moran’s | is probablystnwidely used (Moran, 1950). It is
the ratio of the cross-products of values of thealde in question — such as the
percentage of the local population who claim Batghi ethnicity — for spatially-
adjacent observations to the cross-products gicasible values, and can be
interpreted in the same way as a correlation agefft. An associated-value
indicates the probability that this ratio is sigeaintly different from 0.0. The formula
is :

=YY Wy Dx —X) O(x,- XN/ X(x - X 00 S,

where

X; andx; are the percentages of the population of aread j eespectively in ethnic
group Xx;

X is the mean percentage of the population of alisane ethnic group X;

wi is the spatial proximity weight for areas i andggded 1 if they are adjacent and O
otherwise;

nis the number of areas into which the city is died,;

S is the sum of all yacross alh areas; and

| is the value of Moran’k

Like other indices of clustering, Moran’ss a system-wide average which provides
no indication of the degree of variation. More mf@ation is provided by local
measures of clustering, developed on the sameiplescas Moran’s | but which
focus on variations across the map rather thavvigsall pattern. One such measure,
whose use is explored here, is Getis-Of@tg(Getis and Ord, 1992; Ord and Getis,
1995, 2001).

G=1Y w(x-X)Y wl/sy (Y wW- w)rHn0-1]

where

X; is the percentage of the population of area jhmie groupx;

X is the mean percentage of the population of adsane ethnic group X;

wj; is the spatial proximity weight for areas i andggded 1 if j is withind metres of i,
and 0 otherwise;



nis the number of areas into which the city is died,;
Sis

Sy Xyn1- X?

d in this case is 1000 metres; and
and

G: is the value (distributed &3 for area i.

This takes the separate areas into which the mapden divided and for each area
calculates a ratio between the cross-productd phaals ofx with areag within a

fixed distance of (z meters between their centroids, say) in theirevaliuthe variable
of interestx, and, as with Moran’g the cross-products of all possible pairs. This is
derived as &-Value, thereby indicating the degree to which eadai is

significantly clustered with neighbouring areasihg\wa similar value — either above
or below the overall average — on the variable undasideration. A significant
positiveZ-value indicates an areal unit with a higher theerage value on variable
whose neighbouring areas have a similar higher @avanage values. An insignificant
Z-value indicates that neighbouring areas do not Isawilar relatively high or low
values, and a significant negati@endicates a cluster of neighbouring areas with
similarly lower-than-average values.

Clearly, the detailed results of such an analyslisdepend on the size of the
neighbouring area incorporated in the distance bahe selection of the fixed
distance threshold needs to reflect both the aeesagpl extent of the spatial units
being analysed and the anticipated size of localemtial communities. Ideally, it
should be large enough to ensure that at leasstomounding areal units are involved
in the local averaging process but the entire shealld be on average no more than
about two kilometres radius from the observatioit'sigentroid. For the analyses of
Greater London reported here the average areaiteot@an Output Area (OA: the
census areal unit employed) was 0.67 hectares ahc&w000-metre fixed distance
threshold on average there were 47.5 OAs in edchlation?

4. Ethnicresidential segregation in London, 2001

We have data for the six main ethnic groups in laamdccording to the typology of
self-assessed ethnicity used in the 2001 Censungl&eshi, Indian, Pakistani,
Black African, Black Caribbean, and White — at @aput Area scale. Output Areas
(OAs) are small bespoke areal units defined foortepg the census data. They were
defined to produce relatively homogeneous aredsorvariables — housing type and
housing tenure — with a contiguity constraint, edswithin local authority electoral
wards (Martin, 2001, 2002). There were 24,140 QxsJreater London, with an
average population of 297 (standard deviation, 66).

% There is clearly considerable potential for experitation with different thresholds
to identify scale effects in the pattern of segtiega as undertaken in a different
context by Reardon et al. (2008, 2009)



The values of Moran’sfor the percentages of each ethnic group acraset®As

are in Table £.These show very high levels of spatial autocoti@iawith
associated-values indicating very high levels of statistisgnificance. All six
groups are strongly clustered into certain parthefurban area, therefore, but the
nature of the clusters — where are they? doesgracip have only one cluster? what
proportion of the group’s members live in thosestdus? do the clusters comprise
exclusive residential areas for the respective gg8Letc. — cannot be derived from
those single indices. We know there is substaséigtegation, but little else; another
example of the single-index number problem.

Theclusters

For each ethnic grougg* analysis produces a vector of 24,40alues, whose
geographies are best appreciated through mappsiggldZ-value of 2.58 as the
basic threshold (i.e. the cut-off point for statiglly-significant differences at the 0.01
level), we divide London into the areas where egrchip is significantly clustered in
either above-average or below-average proportipositive and negativé-values
greater than 2.58 respectively), and where theme such clustering (insignifica@t
values).

Each map shows a particular geography of clustevitigits own features that single-
index numbers could not identify. That for Banglsiuis is the simplest (Figure 1):
there is significant clustering of OAs with aboweeeage Bangladeshi percentages in
eastern London — most of them in the adjacent lgim®@of Newham and Tower
Hamlets, with a second concentration in Camdend-aasmall area of significant
negativeZ-values (in Hammersmith & Fulham and neighbourirengington &
Chelsea). The remainder of Greater London hasniigignt Z-values, indicating an
absence of significant clustering of areas witheziabove- or below-average
concentrations of Bangladeshis.

In contrast to the relatively simple map for Bamiglshis, those for Indians and
Pakistanis (Figures 2-3) show that each has a majmrentration in both the city’s
northwest and northeast — more extensive in thedorcase for Indians and in the
latter case for Pakistanis — as well as a smaitlerim the inner southwest. In addition,
and in clear contrast to the situation for Bangiite there is also a substantial
swathe of inner London with negatidevalues, indicating large continuous tracts
where neighbouring OAs all have lower-than-avemagreentages of these groups
living there. The maps for Black Africans and BlaZaribbeans (Figures 4-5) have a
considerable amount in common: main clusters tetuth and north of the Thames
and a further cluster — more marked for Black Gae#dns — in the inner northwest.
Much of the rest of London has extensive continuaresas of negativé-values,
indicating the relative absence of these two grdrgre much of the city’s outer
suburbs.

The final map — for those claiming White ethnicitys very different again (Figure
6). Not surprisingly, it is to a considerable extdre inverse of the previous five: the
areas where the main ethnic minority groups arsteted — in the east, west and inner

* All of the analyses reported here usirandG* were undertaken within the
ArcGIS® software.



south — have negativ&values, indicating the relative absence of Whites large
continuous tracts. Most of the outer suburbs, emotiher hand, plus favoured inner
city areas (along both banks of the river upstré@m \Westminster and around
Hampstead) have positive Z-values — areas wher¢ed/are clustered to the relative
exclusion of members of the other five groups.

One feature not displayed in Figures 1-6 — whiaincareadily be done because of
the complexity involved — is any difference acrtss six groups in the degree of
concentration within the areas where each is saamfly clustered. A-value of 2.58
has been chosen as the threshold for cluster tiefimecause it represents a very
significant variation from a random distributionytbnany observed values are much
larger. For example, whereas the maximum obsefwealue for an OA was only 9.7
for Whites, it was 29.6 and 38.8 for Black Caribteeand Black Africans
respectively, 42.5 and 48.6 for Indians and Pakistand 80.6 for Bangladeshis.
There are thus clear differences in the intendithe clustering — of high above-
average values across blocks of neighbouring OAesé& are emphasised in Table 2,
the first block of which shows the number of OAshna range of positivé-values

for each group. These suggest a clear patterniegtodme clustering — of
neighbouring areas all with similarly high abovesege percentages of the relevant
group compared to an even distribution across t@ewf Greater London. The most
intensively clustered are Bangladeshis, followedHhgyother two south Asian groups
and the two Black groups, with Whites having thestantensive clustering. For each
of the groups, therefore, there is a spatial ondeof their major clusters: cores with
very intensive clustering surrounded by periphengsre it is less so, although still
above the 2.58 threshold.

The lower block of Table 2 shows no comparablenisitg in the clustering of areas
which have lower-than-average percentages of tegast groups. For the five
minority groups, only six OAs have a negaté+galue in excess of 10.32 and only in
the case of the majority Whites is there intenssteking of areas from which they
are relatively absent. Only for the majority popiaa, therefore, are there substantial
tracts where neighbouring OAs have very low pelages — areas where non-Whites
predominate.

Cluster populations

TheZ-values associated with ti@# statistics indicate the where and the intensity of
ethnic clustering within the city, but leave unagkfied the absolute concentration of
groups into those clusters and their exclusivitgezarate residential areas. Different
groups may be relatively concentrated in diffegants of the city, but still not be
highly segregated there.

Table 3 shows the percentage of each of the sixpgrbving in the relevant three
main cluster areas according to the key threshuflds+/-2.58, plus a subdivision of
the positive clusters according to the relative siztheZ-values. There is a clear
distinction between the five minority groups, oredrand, and the majority Whites,
on the other. Whereas 60-68 per cent of the fotiwein their group’s main clusters,
the comparable figure is less than 50 for Whité® [Rtter, in turn and not
surprisingly given their relative importance withiondon’s population, are much
more likely to live in the areas where they aratiekly absent; members of all



groups are about equally likely to live in the marxed areas (insignificait-values:
note that there may be individual OAs in these sivdlaere one group predominates,
for example, but that this characteristic is natrsld with adjacent areas).

There are also differences among the five mingpitups, which parallel their degree
of clustering. Bangladeshis and, to a slightlydéesxtent, Indians and Pakistanis are
more concentrated in their respective areas oémérclustering than are Black
Africans and Caribbeans: some 40 per cent of Baeglais are in OAs with Z-values
in excess of 20.65, for example, as are 21 ance2Sent of Indians and Pakistanis
respectively, but only 9 and 8 per cent of the Black minority groups.

Clustering and residential exclusivity

These maps and the associated tables give a wayioipression of London’s ethnic
geography, highlighting those parts of the urbdomitain which each group is
concentrated and others from which it is relativedbgent. They provide greater
insight into a complex geography than single indaies such as Moranfould
deliver. But they do not address the issue of whaportion, if any, of group
members are living in relatively exclusive residanenclaves. Th&* values

indicate relative clustering only — they identihetblocks of OAs where the relevant
group is on average either over- or under-represiemative to its global percentage
of the metropolitan population. Having identifidtbse areas where the groups are
clustered, therefore, it is then necessary — dilierdefinition of segregation as the
degree to which groups live apart from others latneely exclusive areas — to inquire
into the ethnic composition of OAs (their degrednomogeneity) within the clusters,
adding an absolute measure of segregation to lueveeone provided b*.

Tables 4 and 5 address this issue. Table 4 prehentistribution of OAs within the
major clusters, according to the percentage tleatdlevant ethnic group contributes
to the OA population. Thus, for example, within thajor Bangladeshi clusters
(shown in Figure 1), 79 per cent of those 2256 Qleble 2) have a Bangladeshi
percentage of less than 20 and in only 3 per ceathgladeshis comprise as much
as 60 per cent of the OA total. Bangladeshis arsteted together into certain parts of
London, therefore, but do not dominate the locgytation there save in a small
proportion of the constituent Output Areas. A vsimpilar picture emerges for the
other four minority ethnic groups: indeed, with fhetial exception of the Indians,
they are even less dominant in the areas whereatteegiustered than are
Bangladeshis. For Pakistanis, Black Africans aratBICaribbeans, there are
virtually no OAs within their significant clustevghere they form even 40 per cent of
the local population. There is separation and guimgeneral proximity to co-ethnics,
but not segregation, except to some extent fronmiierity White population.

The opposite is the case with the majority Whitpydation and the 10,048 OAs (41
per cent of London’s total) where it is significgntlustered. Here Whites form at
least 60 per cent of the total population in viltuavery OA, and over 80 per cent in
the vast majority. Thus whereas in most of thoséspd London where members of
the minority ethnic groups are significantly clust their members are in a minority
in nearly all of those areas’ local populationsevéhWhites are clustered they are
invariably in a substantial majority. In terms nfithg in relatively exclusive



residential areas, therefore, this is a charatien$ London’s majority population,
not its ethnic minorities who live in much more mikcontexts.

This conclusion is reinforced by the data in Tdhlevhich show the percentage
distribution of each of the six groups accordingh® clusters (negative, insignificant,
positive) and the population composition of the Gisach. Thus, for example, only
one per cent of all London’s Bangladeshis livena $mall number of OAs from

which they are relatively absent and which aretehesl together (the western
negative cluster in Figure 1); not surprisinglynBdeshis form less than 20 per cent
of the population there. Just under one-third afigg@adeshis live in the relatively
mixed areas where they are neither positively mgatively significantly

concentrated; again, all of them are in areas wBargladeshis form less than 20 per
cent of the population. The remaining 68 per cématlof London’s Bangladeshis

live in the positive clusters, with 15 per cenOAs where Bangladeshis are in a clear
majority.

Around one-tenth of each the other four minoritgugs live in OAs where they are
negatively clustered and 20-30 per cent in thesandegere there is no significant
clustering: as with the Bangladeshis, almost athete are OAs where the relevant
group forms less than one-fifth of the total popiola Within the areas where they
are significantly clustered, most of the memberthcége groups live in OAs where
they form less than one-fifth of the populatioreyttcluster together, but at relatively
low densities and they do not dominate the localubation. The partial exception is
with the Indians, around 40 per cent of whom IliwéiAs within their clusters where
they form a substantial portion — though rarelyaarity — of the population.

One clear conclusion from these two tables, theeefs that although each of
London’s five main ethnic minority groups is contrated into clearly-defined
territorial clusters, those ethnic enclaves areexatusive residential areas where the
group predominates, or even dominates. Indeedpst parts of those clusters they
form not only a minority but a relatively small nomity of the total population.

This is not the case with the White majority, hoeewho are the most segregated of
the city’s ethnic groups. Even in the clusters wttbey are significantly under-
represented (where the relev@ntalues are less than -2.58), they form a substanti
proportion of the population in most of the consiit OAs. The same applies in the
parts of the city where there is no clustering, @nithose areas where Whites are
significantly clustered; unlike the other groupshites are in the majority in most of
those OAs (with over half of all of London’s Whitlagng in OAs within those

clusters where they form at least 80 per cent@idbal population).

Overlapping clustering

So far we have treated each ethnic group sepai@telydentified that whereas the
majority of London’s Whites live in areas where \téisiare clustered and
predominate, the majority of the members of the fiMnority ethnic groups live in
clusters where their group is over-representedchbuertheless does not form a
majority of the local population (in many cases;, &een a substantial minority). But
do the group clusters overlap to any extent? Tavanthis, we can cross-classify the
cluster maps.



Table 6 categorises each OA separately for eatteddix groups into one of three
types: negative clusters (i.e. in an area whergtbep is significantly under-
represented in neighbouring OA%:-2.58); mixed areas, where there is no
significantly clustering, either positive or negati(Z>-2.58 & Z<2.58); and positive
clusters £>2.58). Each pair of groups is the subject of aassp 3 x 3 table, with
every cell having two percentages reported: thst isrthe percentage of the row total
and the second the percentage of the column Wtak in the Bangladeshi-Indian
comparison, 94 per cent of all OAs which are in @adeshi negative clusters are
also in Indian negative clusters, whereas onlyr7cpat of all OAs in Indian negative
clusters are also in Bangladeshi negative clusters.

Of the nine cells in each of these matrices, tho$iee bottom-right corner carry most
information regarding cluster overlap; they show éxtent to which the areas where
one group is positively clustered are shared witbtlzer group also positively
clustered there. One of the largest pair of suthegais for Indians and Pakistanis: 61
per cent of the OAs in the Indian positive clustmes also included in the Pakistani
positive clusters, and the respective percentagiéother comparison is 64. The
two maps overlap very substantially, thereforduaher exemplified by the top-left
cell in that matrix: 77 per cent of the OAs in thdian negative clusters are also in
the Pakistani negative clusters, and the compaRdiftestani-Indian figure is 88 per
cent. There is a great deal of sharing residesgiate involving London’s Indian and
Pakistani populations, which also share spacealégser extent — with the other
three minority groups.

The other large pair of cell values is in the mator Black Africans and Black
Caribbeans: 78 per cent of the OAs in the formeupis positive clusters are also in
the latter’s, with a reverse figure of 71 per céihere there is clustering of one of
London’s Black ethnic minority groups, thereforemost cases a significant
clustering of the other group can also be found.

The clear exception to this overlapping of the lusaps is shown by the five
comparisons involving London’s White populationdéed, there is virtually no
overlapping at all, with at most only one per cafnthe OAs in the White positive
clusters also being in one of the other group’stimesclusters. Where Whites are
clustered, the other groups are absent.

Ethnic mixing

These findings suggest a marked difference betweemain types of segregated
residential areas in Greater London, thereforgaherone hand there are the, mainly
suburban, areas where Whites are clustered intog¥xe residential areas; and on the
other are the areas where members of the main iyigpoups are clustered but the
populations are nevertheless ethnically diversecdpiure that difference, and in
particular the diversity of the latter type, we aselassification of residential areas
developed for comparative purposes (Poulsen e2@01; Johnston et al., 2007).

® An alternative approach, developing on the typplogt not addressing the
checkerboard problem, is Brimicombe (2007).

10



This empirical typology — constructed after evaluabf a range of options as
providing a valuable overview of structural diffeces — places each OA into one of
five categories according to its population composi

| — the White population exceeds 80 per cent otadled;

Il — the White population is between 50 and 80gmstt of the population,

inclusive;

lIl — the White population is less than 50 and mtbian 30 per cent of the

population;

IV — the White population is 30 per cent or lesshef population;

V — the White population is 30 per cent or lesthefpopulation, and one of

the minority ethnic groups is at least two-third$he total non-White

population there.
The first two types are thus areas where the Widfrilation either predominates or
dominates respectively; the next two have Whiteamiies. Types IV-V both have
non-Whites predominating: in Type V one of thosaanity groups predominates
within the non-White total, thus distinguishing buareas from those in Type IV
which are characterised by a mixed ethnic populatAs in Type V are separately
identified according to which non-White group predoates.

Tables 7 and 8 illustrate two ways in which thisapgy can be deployed. The first
looks at the 2256 OAs in the Bangladeshi positluster (i.e. the areas identified in
Figure 1), and shows the distribution of all of thsidents there according to the type
of OA in which they lived. Thus, for example, onegagter of the 104,073
Bangladeshis living in those clusters were in Typareas where they predominated —
compared to very small percentages of membersabf @iathe other groups. Of the
other Bangladeshis living in the cluster, nearlyp4® cent lived in OAs with a non-
White majority, but 36 were in areas with a Whitajanity. A small part of the cluster
comprised relatively exclusive Bangladeshi neiglthoads, therefore, but much of it
was made up of relatively mixed areas ethnicaltprtaining around three-quarters
of all of the Indians and Pakistanis living theviost of the 358,000 Whites found in
those clusters where Bangladeshis were concentragedlin areas with White
majorities — one-third of them in OAs where Whipesdominated. The Bangladeshi
clusters are far from extensive tracts of exclu8aagladeshi residential areas,
therefore; most of their constituent OAs have aedigopulation ethnically.

Table 8 allows this conclusion to be compared withsituation in all six sets of
positive clusters, showing the distributions fag tbhtal population there only (thus the
column for the Bangladeshi clusters is the santbaainal column in Table 7). One
clear conclusion to be drawn is the very small propn of London’s population that
was living in areas where one of the minority ethgrioups predominated at the time
of the 2001 Census (just 6 per cent of the 69500 in the Bangladeshi clusters, 5
per cent of the 1.3 and 1.2 million living in thdlan and Pakistani clusters
respectively — all of them in areas where Indiarslpminated; there were no Type V
OAs with Pakistani predominance, and 1 per ceth®hearly 2 million living in the
Black African clusters: there were no Type V anedh Black Caribbean
predominance). Contrast this situation with thattfi@ areas where Whites were
significantly clustered; 95 per cent of the ne&lwillion people living there were in
areas where Whites predominated.

5. Conclusions
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Many different ways have been suggested for dedhe degree of segregation of
ethnic groups across an urban area’s residenbatfaviost of them rely on single
indices which, although constructed using smallggaphical units, nevertheless are
ageographical. Thus, for example, indices of sedreg of 0.71 and 0.40 respectively
for London’s Bangladeshis and Whites tell us tHaaid 40 per cent of those groups
would have to be redistributed across the city'ss@®\a different configuration to
achieve an even distribution relative to the réshe population (i.e. so that Whites
form 71 per cent of every OA’s population and Bagishis 1.9 per cent). But this
index of unevenness tells us very little aboutezithe ethnic composition of the
neighbourhoods in which members of those grougsdivthe degree to which the
areas where they are relatively concentrated asgeried together within the urban
fabric. Similarly, indices of isolation of 0.36 afd/7 for Bangladeshis and Whites
respectively suggest that the latter are much rmegeegated than the former, but
again tell us very little about the varying neighbdmod contexts in which individual
Bangladeshis and Whites lide.

Single-number indices reveal a little about theepbally complex geography of
segregation in a multi-cultural city, thereforet banceal a great deal more. They
take no account of two extremely salient featufebat geography — the extent to
which any ethnic group’s members are spatially eotrated into particular parts of
the city and the degree to which they share retimespaces with members of
different groups. Addressing those features callglifferent approaches, more
nuanced than alternative single-number indicesch as Moran’s — which do look
at such issues as clustering, can provide.

This paper has proposed and reported on an ieit@albration using an alternative
approach to identifying the nature of London’s étlsegregation based on a
combination of geostatistical measures and a tyyotd areas according to their
ethnic composition. Its conclusions highlight thieportant features of that
segregation:

* The urban area is divided into three main segm@aihts first comprises those
parts of London in which members of the White mijaare clustered, and
where they predominate in the local population. 3&eond consists of
portions of the residential fabric where thereassignificant clustering of any
ethnic group, no tracts of territory where neightiogiareas have similar
concentrations of one or more of the groups. Rméflere are sections of
London where members of the main ethnic minoriiesclustered. In total,
41 per cent of Londoners lived in the first segmer001, 9 per cent in the
second, and exactly half in the third.

* The first and third of those segments — Londortsietlly segregated
residential areas, comprising over 90 per cenheftdtal — were very different
in their character. The former, the clusters wiwtetes formed above-
average proportions of the population, were alregstusively White,
indicating a high degree of residential segregafiormalf of London’s White

® Modified to take account of the size of each grdaffowing Cutler et al. (1999),
the indices for the two are .24 for Bangladeshis .20 for Whites, suggesting that
each group is 20-25 per cent more spatially se¢geghan if they were evenly
distributed across all OAs.

12



population. In contrast, very few of the OAs withine segment of London
where the various non-White groups were clusteosdprised exclusive
residential areas where one of those groups prewed: multi-ethnic mix,
with a substantial White component, was the noreneth
» The geography of those segments shows a completiuay of the areas
where the various ethnic groups are clusteredtif@®Whites it involves a
series of, mainly suburban, blocks of territory wehthey predominate in the
local demographic structure. For the five non-Whiteups, each has a
number of clusters where they form above-averagpagstions of the total
population; none is concentrated into a singletelusiowever.
Overall, therefore, the city is divided into sonxelasive White suburbs surrounding
a series of enclaves characterised more by thdir-athnic diversity than by the
dominance of a particular group. Each of the fiae parts of the city where it is more
prevalent than the others, but in none are thesggsegated as the majority
population.

These conclusions draw on a combination of twodygfeanalysis, local statistics and
an are typology, which avoid the major problemingke-number indices of
segregation — of unevenness, isolation and clusgetie lack of any indication of
either variation around the average situation erdégree to which various groups
live in exclusive residential areas. Bringing tdgeta spatial analysis of each ethnic
group’s relative clustering with a portrayal of #lnic composition of areas both
within and outwith those clusters provides theghts that the over-simplified
approaches using index-numbers conceal. The cantdlrondon’s multi-ethnic
geography are revealed in ways that address tliafoental question regarding
residential segregation — to what extent do vargrosips live apart from others in
relatively exclusive areas, and where?

The detailed answers to that question provided aereontingent on a number of
decisions — for example, to use a distance bad@@d metres around each OA when
undertaking the G* analyses, and-acore of 2.58 as the threshold for determining
the territories where groups are clustered. Diffecestance bands (and distance
functions; instead of giving all OAs within the si$tance equal weight in the
calculations, distance could itself be weighteglingj greater emphasis to the most
proximate OAs within the chosen band) and diffetbrésholds would lead to a
different configuration of clusters being identifjavith implications for some of the
derived statistics. It is very unlikely that theeoall patterns identified here would be
contradicted, however — their lineaments are véegrand the differences would be
in the detail only. Further investigations are rezktb explore their nature and extend
the utility of this potentially valuable complemant approach to the study of
residential segregation.

Public debate about the emerging nature of Brisamulti-cultural, multi-ethnic
society has been characterised in recent yearsdog stories about the country
‘sleepwalking towards segregation’ with the portehémerging ghettos. These
expectations have never had any basis in acaderalgsas (Johnston and Poulsen,
2006), and comparisons with the situation elsewtesgecially the United States,
show very clearly that the extremes identified ¢hee not a feature of British cities
too. Nevertheless, continuous monitoring of theagion is desirable, using methods
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such as those outlined here which can provide gosimensive overview rather than
a single-figure, often misleading, average.
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Table 1. The values of Moranfsor London’s six ethnic groups, 2001

B . BA BC \W
I 086 057 0.67 060 0.73 0.65
Z 818.6 548.5 638.2 576.3 6954 617.5

Key: B — Bangladeshis; | — Indians; P — PakistaBA — Black Africans; BC — Black
Caribbeans; W — Whites.
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Table 2. The distribution of Output Areas wherehegup is either positively or
negatively clustered

Z-value B I P BA BC w

Positive

258 - 5.16 613 982 1073 2220 1517 4774

5.17 -10.32 498 1089 1116 1943 2350 5274
10.33 - 20.64 591 1229 812 1693 2604 0
20.65 —41.28 257 586 688 528 481 0
41.29 — 82.56 297 5 61 0 0 0
TOTAL 2256 3891 3750 6384 6952 10048

Negative

258 - 5.16 868 9498 9892 8321 7556 2247

5.17 -10.32 0 2144 333 1353 3584 3387
10.33-20.64 0 0 0 0 6 2237
20.65-41.28 0 0 0 0 0 243
TOTAL 868 11642 10225 9674 11146 8114

Key: B — Bangladeshis; | — Indians; P — PakistalBA— Black Africans; BC — Black
Caribbeans; W — Whites.
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Table 3. The distribution of the members of eatimietgroup according to the Z-
value for their Output Areas.

Z-value B I P BA BC w
-2.58 — 0.5 12.7 9.6 111 12.0 25.7
-2.58 - 2.58 31.8 26.0 28.7 20.1 21.8 24.5
2.58 - 5.16 5.6 6.9 8.0 13.9 94 228
5.17-10.32 6.1 11.0 13.3 16.2 18.1 27.0

10.33 - 20.64 15.0 22.6 15.6 20.5 30.5 0
20.65-41.28 124  20.6 21.9 9.2 8.2 0
41.29 — 28.6 0.2 2.9 0 0 0
Total z>2.58 677 613 617 598 662 488

Key: B — Bangladeshis; | — Indians; P — PakistaBA — Black Africans; BC — Black
Caribbeans; W — Whites.
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Table 4. The distribution of Output Areas withire ttmajor clusters for each ethnic
group (i.eZ>2.58), according to the percentage the relevamntmcontributes to the
OA's total population (per cent of the Output Aréashe clusters)

Group % B I P BA BC W
0-19 79 62 96 92 89 0
20-39 13 29 4 8 10 0
40 - 59 5 8 0 0 1 1
60 — 79 3 1 0 0 0 15
80- 0 0 0 0 0 85

Key: B — Bangladeshis; | — Indians; P — PakistaBA — Black Africans; BC — Black
Caribbeans; W — Whites.
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Table 5. The distribution of each ethnic group adirw to theZ-value for each
Output Area and the percentage that group conasbiat the OA'’s total population
(percentage of each group’s total)

Group % B I P BA BC W
7<-2.58

0-19 1 13 10 11 12 0
20-39 0 0 0 0 0 3
40 - 59 0 0 0 0 0 11
60 - 79 0 0 0 0 0 10
80- 0 0 0 0 0 1
7>-2.58 & 7<2.58

0-19 31 25 29 29 21 0
20-39 0 1 0 0 1 0
40 - 59 0 0 0 0 0 2
60 - 79 0 0 0 0 0 14
80- 0 0 0 0 0 8
7<2.58

0-19 22 19 52 54 57 1
20-39 17 26 10 6 9 3
40 - 59 13 13 0 0 0 13
60 - 79 13 3 0 0 0 30
80- 2 0 0 0 0 53

Key: B — Bangladeshis; | — Indians; P — PakistalBA— Black Africans; BC — Black
Caribbeans; W — Whites.
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Table 6. The overlapping of clusters: comparinchgaair of ethnic groups. (The
figures in each cell are, respectively, the pergabf all OAs classified according to
the row category for the first-named group andpéesentage of all OAs classified
according to the column category for the secondethgroup.)

B/I - 0 + B/P- 0 + B/BA - 0 +

- 94/7 6/1 0/0 82/7  18/2 0/0 71/6  29/3 1/0

0 45/80 39/96 16/88 39/80 47/96 15/82 42/91 34/83/82

+ 65/13  14/4 21/12 59/13 10/2 31/18 12/3 35/10 $3/1

B/BC - 0 + BW - 0 + /P - 0 +

- 63/5 31/5 6/1 0/0 6/1 93/8 77/88 20/24 217

0 46/87 25/86 29/88 31/80 26/90 44/91 14/12 73/63/3Q

+ 42/8  24/9 34/11 73/20  24/9 3/1 0/0 38/15 61/64
I/IBA - 0 + I/PC - 0 + /W -0 +

- 39/48 30/43 31/56 47/49 20/39 33/55 27/39 23/48/5%
0 49/44 30/32 20/27 53/41 24/37 23/28 23/24 28/49/42
+ 20/8 53/25 27/17 29/10 41/27 30/17 77/37 23/15 0 0O/
P/BA - 0 + PBC - O + PIW - 0 +

- 43/46 27/34 30/48 53/49 17/29 30/43 26/33 21/338/5%
0 48/50 35/44 17/27 52/47 30/51 18/26 22/27 34/5%3/4%

+ 11/4 47/22 42/25 12/4 32/20 56/30 88/41 9/6 3/1
BA/BC - 0 + BA/W - 0 + BC/W - 0 +

- 89/76 12/18 0/0 6/7 12/20 82/78 8/11 19/36 73/81
0 29/21 46/634 24/29 31/31 42/58 27/22 34/25 36/36/18

+ 5/3 18/19 78/71 78/62 21/23 1/0 75/64 24/28 2/1

Key: B — Bangladeshis; | — Indians; P — PakistalBA— Black Africans; BC — Black
Caribbeans; W — Whites.

- 7/<-2.58; 0 =£>-2.58 & 7<2.58; +7/>2.58
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Table 7. The percentage distribution of each etgracip across different types of
residential area (defined in the text) within trenBladeshi positive clusters identified
in Figure 1.

Type B | P BA BC W D
| 4 7 2 8 8 32 21
I 32 19 18 48 48 47 42
I 29 26 30 30 28 15 21
WY 10 47 48 12 13 4 11
V (B) 25 1 1 2 2 2 6
vV (I) 0 0 0 0 0 0 0
V (BA) 0 0 0 0 0 0 0
TOTAL 104,073 28,415 35,342 695,240
43,193 58,386 358,591

Key: B — Bangladeshis; | — Indians; P — PakistalBA— Black Africans; BC — Black
Caribbeans; W — Whites.

Table 8. The percentage distribution of the totgdydation across different types of
residential area (defined in the text) within eatimic group’s positive clusters
identified in Figures 1-6.

Type B | = BA BC W

| 21 14 9 18 20 95

I 42 48 49 60 60 5

Il 21 25 28 17 16 0

IV 11 8 8 5 4 0

V (I) 0 5 5 0 0 0

V (B) 6 0 0 0 0 0

V (BA) 0 0 0 1 0 0

TOTAL 695,240 1,231,284 2,080,745
1,301,192 1,908,144 2,906,697

Key: B — Bangladeshis; | — Indians; P — PakistaBA — Black Africans; BC — Black
Caribbeans; W — Whites.
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Captions

Figure 1. The clustering of those claiming Bangshdethnicity in London, 2001: the
areas withz-values of >2.58 have above-average proportiondfaosk withZ-values
of <-2.58 have below-average proportions of Banggtis in the relevant OA and its
near-neighbours.

Figure 2. The clustering of those claiming Indidimnécity in London, 2001: the areas
with Z-values of >2.58 have above-average proportionglaygk withZ-values of <-
2.58 have below-average proportions of Indiansérelevant OA and its near-
neighbours.

Figure 3. The clustering of those claiming Pakis&hnicity in London, 2001: the
areas withz-values of >2.58 have above-average proportiondfaosk withZ-values
of <-2.58 have below-average proportions of Pakistan the relevant OA and its
near-neighbours.

Figure 4. The clustering of those claiming Blackiédn ethnicity in London, 2001
the areas witiZ-values of >2.58 have above-average proportionglavge withZ-
values of <-2.58 have below-average proportiorBlatk Africans in the relevant
OA and its near-neighbours..

Figure 5. The clustering of those claiming Blackiblaean ethnicity in London,
2001: the areas withvalues of >2.58 have above-average proportiongtarse with
Z-values of <-2.58 have below-average proportiorBlatk Caribbeans in the
relevant OA and its near-neighbours..

Figure 6. The clustering of those claiming Whitergtity in London, 2001: the areas
with Z-values of >2.58 have above-average proportionglaygk withZ-values of <-
2.58 have below-average proportions of Whites énrtdevant OA and its near-
neighbours..
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