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INTRA.TIRBAN MIGRATION IN THE ADELATDE METROPOLITAN AREA;

A SPATTAL ANALYSIS OF SUBURBAN POPULATTONS

BY BRIAN J. WARD

SI]MMARY

Intra--urban migration is a young study whích lacks wídely

accepted strongl-y theore-Èícal perspectives and models other than

those general to urban studÍes. Much exploratory and descríptive

work remains to be done before theoreticíans can be confident that

they know ful1y the characterisÈics of the phenomenon they seek to

explain, Thís present study ís empirical and íts main aim Ís Èo

identify the patterns of residential movement withÍn the Adelaide

Statistical Division, whose boundaríes are general-ly well beyond

the full-y urbanÍzed areas of the metropolis. The emphasÍs is on

the total movement patterns of the entire city, and because there

are no previous studíes at thÍs l-evelrsampling is rejecÈed as a

means of gathering data for this study, Neverthel-ess,wherever

possiblerdescribed patËerns are compared r¡ith those already availabl-e

from other studies.

Information on residential- movement is obtained from the

computer-maintained State Electoral RoLls. Therefor'e only registered

electors are incl-uded in counts over the fifteen month study períod

and varíous anaLyses are conducted to estimate spatial varíations in

the proportíon of the populatÍon so registered. Statístícs from the

Souttr Australian el-ectoral rolls are sho$rn, after necessary adjustments,

xxi



to be highly correlated with relevant measures gathered at the

census within trÀro vleeks of the closure of rolls ín June L97L,

Spatial comparabílity between census records and electoral-

data is achieved by systemat,ic aggregation of census collectorrs

dístricts into areas maËching each of the Íífty subdivisions which

together comprise the defined study area. For each subdívísíon a

populatíon centroíd is calculated by utilÍzíng a co-ordínaÈe grid.

In further analysís the centroids are considered as poínts of

orígin and destination in a network between whose elements the

distance and dírection is known and lÍnked by fLows of aggregaÈed

transf erring electors .

Indices of annual rates of both net migration and population

turnover (after Moore) prove to be higher than general-1-y expected

for Adel-aíde al-thoirgh the spatial- dístríbution accor<ls reasonably

wi-th the classical models of urban form. It Ís found that the

rel-atíonship between the frequency clístríbution of movers and dis-

tance moved ís sirnil-ar to fin<lings in other studies. Furthermorel

the particular spaÈíal configuration of destinations and distances

moved depend on the specific location of the orígin areas withÍn the

cÍty. Examination,after the Adams model,of directíons of out-

movement with respect to the central business dístrict (C.B.D')

confírms that patterns are not randou and are amenable to classifíca*

tion lnto concentric zones. A specÍal Index of Directíonal

Concentration Ís a useful measure of the degree of angular spread of

outmoves.
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A matrix showing sirnpl-e correlation coefficients between

annual rates of population movement (dependent variabl-es) and

selected population characterístícs is the basis for application

of partíal correl-atíon, path analysis and multíp1-e regressíon.

The most important popul-ation variables are age and number of

children, proportíons of prívate houses and AusLral-ian born.

This study points the way for val-uabl-e new work utilizing

the sa.me sources and procedures to identify f.or defined areas the

kind and degree of popul-atíon change occurríng through strearns of

intra-urban migrants.
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CIIAPTER 1

INTM-URBAN MIGRATION IN'TIIE BROADER CONTEXT OF PO?ULATION Æì{D

MOVEMENT STUDIES

r..âr1 understanding of which households wil-l- move
ìn a given time period, where theg wi77 move, and
whg, is of crucial impottance in designing adequate
tesidential land use model-s.

BUTLER (1968, p.1)

OUTLINE

After defining varíous sets from Ëhe universe of human

movement and attempting to separate the terms 'rmobíl-itytt and

rrmlgrationtt, interest is f ocused down to the newly developing

study of .íntra-urban mígration. A selectíon of studies from

the l-íterature is brÍefly reviewed under the following three

headlngs: descrÍptíve, explanatory' and predictive. Although

theoretícal perspectives and models of intra-urban mígration are

not well- developed some useful pragmatíc generalizations are

extracted for testing ín the present study.
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CHAPTER 1¡ INTRA_URBAN MIGRATION IN THE BROADER CONTBXT OF

POPULATION AND MOVEMENT STUDIBS

1 TNTRODUCTION

To claim that al-l human movement is a phenomenon of space and

time ís a truism, but it does make apparent dimensions within whích

ít may be measured. The extreme díversíty (not to mentíon

impermanence) of human movement makes it extremely difficult to

stucly. Each person, for exampl-e, considered as a single element

underËakes many movements uriËh differing dimensions and purposes

even ín one day. Haggett (1965, p. 32) says thaË rather than

regardíng human popul-ation as a static featurer as portrayed in the

dot maps of conventional geographícal analysis, it should be víewed

as rra complex of oscÍIlating partíc1es, with short loops connectíng

places of sleep, tlork and recreatÍon, and larger loops connecting

old hearths and nevr areas of migrationt'.

DespÍte manrs hist.oric propensi.ty to move about, the separate

formal_ geographíc study of his movements as such is not of long

standing. It is belíeved by Haggett (1965, p. 3l-) that "movement

is an aspect of regíonal organízation thaÈ has been too lightly

stressed in hurnan geographytt. Thís has come about,Haggett says'

through over-concentraËion on the study of static elements on the

earth at the expense of the dynamíc aspects of systems and the

factors and processes which rnanífest themselves spatially. The

underlying impllcatÍon is that to achieve understanding and sound

explanation of spatial distributíons requires not only knowledge
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of the distríbutions themsel-ves (e;ven if necessaríly static rsnap

shotr views) but also of the forces operâtíng thrgugh time which

give rÍse to those dístributÍons. It is to be expected then that

geogrâphic study of human movement wil-l lead to improved under-

standíng of the spatial distribution of various human attributes

and activities. Urban and coÍutunity planners with improved

understanding in this area should be better able to reconmend

actions whose consequences for specÍfied groups will be clear'

thereby facílitating the attainment of legitimate communíty goals.

Tor,rarcl such an end it is humbly hoped that this present research

project on residential movement r¿ithín a particular urban area

rrí11 contribute.

L.2 THE DEFINITION AND CLASSIFICATION OF POPULATION MOVEIVIENTS

The study of a phenomenon as complex and varied as human

movement, ít is clear, musÈ be subdivided ínto more easily managed

categories. For example Clarke (1965) díscusses populaËion move-

ments under the headings of duration, distance and organízatíon'

with the claim Èhat símple classífÍcation is fmpossible, while

Petersen (1958) has attempted a classificatíon of rnigratíon

according to motivaËíon or stímulus. Hot¡ever nelther of these

schemes Ís very useful ín the Present context where interest is

focused on rmígrationr and that withín an urban area. It is cl-ear

that rmígrationt ís but one aspect of human movement and as such

requires explanation and cl-arifícation which nov¡ fol-low.
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In the lite.rature the terms tmígraÈiont and rmobílityt seem

to be used ÍnËerchangeably by some- authors and in rather more

restrícted senses by othe-rs. For example Cl-atk (L970, p"49) says

ttThe Èerm residentíal mobílity is generally used to refer to short

intla-community moves, while mígratíon Ís used for moves of greater

distance, from city to city and state to staterr. Símmons (1968,

p,622) fol-l-ows Ëhe practice of the Uníted States Bureau of Census

Ín restricÈing the use of the term rmigrationr Lo movements across

county línes so that other movement ís necessarily rmobilí-tyr. It

1s frequently unclear whether the t\,/o terms refer to discrete sets

of moves or whether one is a subset of the other. The difficul-

ties are associated rd:iËh lack of delineatíon of the classíficatory

aÈtributes of the moves being studied. For example it seems that

some of the uncertaínty in usage may arise from separate applíca-

Ëion of the term tmobilítyt to moves which are saíd to be rshortr

on eíther of two djmensions, namely dístance or time. It Ís

proposed ín the present r¡rork to límit use of the term ín accordance

with the relationships represenÈed ín Figure 1.1 and the accompany-

lng definítions.

fMigratíonr has been the subject of much research writing and

model- buílding ranging from the pioneer Brítísh work by Ravensteín

(ISS5) ro rhe Swedish studíes of Hägerstrand (1957) 'and Olsson (1965b)

who along with Moore (1-966â) provide valuable revíews of the whole

subject. However given that the present study is primarily concern-

ed v¡ith movement. within a cíty note must be taken of the judgement

by Síurnons (1968, p. 622-623) that general migration studíes and
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the revlew papers t'have lírnited application to movement within

urban areas because economic opportunity, the maínstay of mígra-

tlon theory at the interstaÈe and internatíonal levels, is largely

irrelevanL to movement within a coiltmuníty area or to patterns of

gross mígration".

The main purpose of the accompanyíng diagram, Figure 1.1, is

to show the special topíc of this study, íntra-urban migration,

wlthin the broader context of human rnovement in general. The

placement depends of course upon definitions and theír interpreta-

tíons. tMobí1ityr is being appJ-íed to the whole universe of human

movement, a usage which seems not too conflictíng with recent

writers such as Simmons, Brown and }foore.

MOBIL ITY

t\tf
Þ ltqô4rv

RÜî
A¿

MIGR AT ION
lntra
Urban

lntra
Rural

lnter
Urban

lnte¡
Rural

FlG. 1.1. A Classif ication of Human Movement.

Notes: 1. Universe may be lnternational or lntra-national.
2. Absent: Time lntention.

The diagram shovls mígration as a discrete set of movemenÈs,

a clivision based upon the followíng. rMigratíonr ís used here

to describe any "permanent or semipermanent change of place of
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residence" (Lee, L966, p.50). Thís ís broader thau the usual

defínitj.on derivecl frorn Hägerstrand (L957, p.28) where movemenÈ

occurs across adminj-strative bounclarles. It shoul-d be acknowledg-

ed, Ëherefore, that the choÍce of daÈa source(s) ultj-naÊely defines

the practical meaning of rmigrationr in a given study. As wíll be

dÍscussed later, for example, the use of electoral rolls as data

source on migration usually means thaË migration is the- transfer

by an elector of his place of residence across at Least one

electoral (or subdívisional) boundary, evidenced by transfer of

name from one ro11 to another. It must be noËed however that these

features ar:e not Ínevitable límitations on Ëhe praetical- applícation

of rmígrationr because the advent of computer-maintained rolls

enables usage free of the restraínts of administrative boundaríes

(see l,Iard , 1975, p.95).

In Fígure 1.1 the compl,ement to Èhe rmígrationt set ís an

unLabelled remnant of the rmobí1-ityr universe. By implication ít

consÍsts of those movements which lack the attribute of beíng

permanent or semi-permanent changes of place of resídence. No

suitable term has suggested ítself for this category and rmobÍlityr

itself seems inappropríate because of Íts current míxed usage.

Until the last decade most migration sËudies concentrated on

resídential change other than that wiËhin urban areas and. the main

concern has been with rural areas and the rural to urban flow. For

exanple Ravensteín (1885) examÍned inter-rural and rural to urban

movements by eounties for the whole Uníted Kingdom in formulating
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his 'rlaws of migrat.ionr'. Ilägerstrand (1957) consídered the

migration fíelds (both in and ouË) of a selectÍon of swedísh

parishes and tohrns. Movements studied were mostl-y inter-rural

but some \^7ere rural to urban. Olsson (f965) in hís Swedj.sh

migration studíes, specifically excluded intra-urban movement.

Generalízations and models concerning migraËion have been develop-

ed therefore on a maínly rural basis. As already noted Sí¡nmons

(1968, p.622-623) has questioned the relevance of applyíng such

fíndings to urbanízed areas.

There are obvious differences between both the populations

and the environments of rural and urban areas. These have been

the subject of intensíve ínvestigations at least since the 1920rs

and gave ríse to the now farnous Chicago School of Sociologists.

Often described are such populatíon dífferences as age structure'

sex ratios, fertílity and occupation as well as dífferences in

social behavíour, values and perception (see for example tr'Iilson,

1968). Given thaË differences beËween urban and rural populatíons

tend to be so marked ít is to be expected that residentíaI move-

ments wí1l manÍ.fest differences of a comparable order - sonething

yet to be adequately researched. One important difference

ínherent Ín the study of urban areas is the use of smaller but more

densely populated areas than those ín rural and rural to urban

studies.

It is important that the study of íntra-urban rnigration be

developed not only as a complenent to the knowledge accumul-ated

already of movements over wider territories but also because an
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ever increasing proportíon of the hTorl-drs population llves in

ciÈies which are i-ncreasíngly subjec.t to ttplanníngtt of various

kÍnds. It has been noted by Moore (L966a, P.16) that rras

social- scientists have probed deeper Ínto the fabric of ur'l¡an

communities, the importance of residential mobilÍty as the

proximal cause of changes in the social structure of cíties has

become widely appreciated.rr There can be l-ittl-e doubt that along

wlth the increasing numbers of people residing Ín the- cities goes

growth ín politícal and economic ínfluence ínvested there.

Furthermore the scale and compJ-exiÈy of modern civilizatíon requíres

that much corporate activity be planned r¡íth greater skil-l and in-

sÍght than forrnerl-y Èo achieve publicly accepted goals. These

fdeals can be fulfiLled only Íf relevant ÍnformaÈion and suítable

models are avaílable to p1-anners and decísíon-makers who increas-

ingly seek and use such tool-s. Despíte thís grohrth Moore (l-969b,

p.116) r,vas able to claím that rrunderstanding of intra-urban

urigratÍon ís still- poorly developedtt.

The recency of the development of studíes ín intra-urban

mígratíon and the previous lack of materials Ín thís area may be

gauged from a bríef examination of a fer¡ standard texts of the last

decade in rPopulatíon Geography. I For example Beaujeu-Garnier

(1966), Clarke (1965) and trlÍlson (1968) each have at least one

comprehensive chapter covering many aspects of migraÈion. Not

one of them has even a mentlon of intra-urban mígratj'on. the late

development of this study is emphasized i¡ the following terms by

trIhitelaw (L973, p.75) "it fs on1-y wíthin the last decade that
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geogïaphers have given a good deal of attention to the very high

rates of mobillty within urban areas." The judgements separate-ly

expressed years ago by Moore (L966a,p.16) and Kírk (1958, p.317)

that there is a strong need for further efforÈ to be concentrated

into the study of intra-urban residential movemenË and the develop-

ment of a theoretical base are sti1l relevant today'

1.3 MIGRATION STUDIES IN GENERAI AND URBAN CONTEXTS

Publicatíons of the last decade provÍde ready evidence of the

increasing recognition that human migratíon is the proximal cause

of changes in the social structure of cities. For example, Bolwell

et al. (1969) have shown ín Crawley, a British I'new to!ùn", that

out-mígration of upper and middle class fanilies caused an alter-

atlon ín the structuïe and balance of Èhe cityrs populatíon between

l-961 and L966. Morrill (1965c) and Rose (1970) have separatel-y

descrlbed and simul-aÈed the ínvasíon and successíon process by whÍch

large areas of American citíes have changed social structure and

status vrhen negroes have moved in. The díspersíon of various ethnic

groups wíthin urban areas has been described by Jakle and trrlheeler

(1969) and Gíbson (1967). fi. movement, noÈ of people directly,

but of areas of high status has been noted by Hoyt (1939) and

Johnston (l-966). Nevertheless, Síumons (1968, p.649) remarked that

probably the most remarkable feature of íntra-urban mobilíty ís "the

stabllity of social- characterÍstícs of neíghborhoods Ín. spite of

the hlgh mobil-ity rates throughout the cityr'. Chugg (1971) has

found evidence to supPort this in Parts of Adelaide'
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From the above stens an interesËíng but as yet urranswered

question as to what extent intra-urban mígrants a<ld their pre-move

social characteristics unal-tered to the aggregate of their new

areas and how much they adapË, involuntaríly or otherwise to the

exisÈing social- characteristícs of the ne$I area. Associated wíth

this ís the matter of the extent to whlch movers select areas

deliberately or accÍdentally of the same or dífferent social

pattern from the area the.y leave. It is obvious that the mígrantrs

símpl-e population characterÍstícs líke ager sex, nationalíty and

mar:ltal status are involuntarily and objectÍvely subtracted from

the aggregatíon of hís donor area and added to those of hís

receptor area.

InplícíË ín the above discussÍon has been the notion of two

different kínds of subjects for population research, firstly

aggregated or group behaviour and secondly individual- behaviour.

Both these have been foll-owed in recent years, dependíng rather on

the preference and purpose of the researcher. Earlier studies of

intra-urban changes of residence vrere generally at the aggregate

level, but in an efforË to understand more fully the nature of the

processes operatíng at that 1evel "Íncreasing attentíon ís beíng

focused on the structure of the decísion-making process at the

indivídual levelr' (Moore, L969b, p.113). In spite of this however

the needs of planners in parËicul-ar to have víable models of urban

structure and urban grot/th has caused tta revival of Ínterest ín

aggregate areal relationshipsr' (Moore, L969a, P.1B).

ExistÍng studies in Íntra-urban migration nay be considered
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under any number of headíngs or subdivísions. One system of

classifícatíon whích provides a useful framework for the present

discussion Ís that proposed as â tentative Èypology by Moore

(L966a, p.19). He uses a threefold division of studies aceording

to their major intent wÍthout implying that they nust be necessarÍly

of single purpose. SËudies are saíd to be descríptive, explanatory

or predictive. His further division into areal or non-areal

serves no useful- purpose here as the present concer:n is clearly

with spatial distributions.

Neverthel-ess, a useful víew which may be added has been posed

by ![hitelaw (L972, p.101) who has attempted to resolve apparent

conflíct betr,seen the behavioural approach and the normative

approach in the study of urban migrant behaviour. He suggests

that the conflic.t derives frorn different interpretations based on

dífferences of scale ín three possibl-e dímensions, namelyr sPace

(area), time (frequency) and activity type. Thís classifícation

superimposed upon that of Moore provides a scheme more apPropriate

to the present purpose than either aLone.

The combined scheme is represented in the accompanyíng Table 1.1,

as a tÌto dimensíonal matrlx.
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Table 1,1

Matrix comparíng classificatíon of purposes and scale of
urban mígraËiort studies

Main concern of l. Description 2, ExplanatÍon 3.Prediction
the s

ScaIe

1. Area

2, Tíme/frequency

3. Urban mígra-
tíon activity
t-

Source: After Moore, L966a and l^Ihitelavlr L972.

The possible range of relatíonships Ís portrayed much ntore

cl-early in the three-dimensional block diagram shown below (see

Figure 1..2). This cl-assífication, and the tpurposer dimension in

partÍcular, provides a stïucture for the following dj.scussion of select-

ed studíes in intra-urban migration. The purpose ís to provj-de a

frame of reference withín whÍch this presenÈ project may be vj-ewed'

X = lNFlNlTY.
: Perlecl knowledge.

= Deocriplion,
: Explanat¡on.

= PTed¡ct¡on.
Long

Time
(lrequency)

Short

Purpos e activity
typc

DescriPtion.
Explanation
Prediction.

Macro

A¡ea

M¡c.o

FlG.1.2. A Three-dimensional Classif ication of studies in Human Movement,

(after Moore, 1966 and Whitelaw, 1972)'
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1.3.1 Example of Descriptive Studíes:

In the selected cases

to has forrned only part of

end in itself.

cited below the descríption referred

the particular study and was not an

Moore (1966b) has described for a major portion of the

Brisbane meËropol-itan area rates of populatíon movement over a

seven year period and identified certain associated popul-atíon

characteristics ín his construction of varíous mathematical models.

Several- studies Ín Melbourne have described residential movements.

For example, Johnston (l-969a) has described levels of mobilíty

for the entire city over a short period whil-e tesËíng a model

of íntra-urban mobility. OÈher authors have worlced on selecËed

areas and sample populations particul-arly researching behavíoural-

aspecËs of resídentíâl transfers, f or example l^lhitelal'r and

Gregson (1972), Llhitelaw and R.obinson (L972) and Humphreys (1973).

As part of a study of internal migratíon throughout South

Australía, Hugo (1971) has recorded gross in and out movements

and rates of net migration between 1961 and 1966 in the Adelaide

metropolitan area by 1ocal government areas. Gíbson (1967) and

Chugg (1971) have each described individual novement ín Adelaíde

for selected sub-groups of the populati-on. Gíbson studíed the

moves of a sample of DuÈch and Greek migrants over the ten years

after arrival-. Chugg noted a1l- in and out moves by electors for
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two srnal-l specifíed study aïeas during an eight rnonth perÍ.od.

Abour two-thÍrds of the Sydney area hras studied by Sinclair (1975)

r+ho calculated pol:ulatÍofi turnover rates for the flve year inter-

censal. period L966-7I arrd identifíed level-s of association ¡¿ith

cerÈain poprrlation characterístics. The vol-ume ancl direction of

residential movement during l-965 in the entire metropolitan area of

chrisrchurch has been described by clark (1970 and i-971) who

ínvestígated spatial bias and associated population characteristícs.

Donaldson and Johnston (1973) workíng Ín a sector of the same city

identifÍed parËicular aggregated movement. patterns r.¡ith familiarÍty

J-evels and rrmental mapst' of transf erring resídents.

L.3.2 Examples of Explanatory Studies:

Rossi (1955b, p.L77) cl-aÍmed Ín his seminal study of

Phílade1-phia that t'each individual move is not a random event but

is determined by a househol-drs needs, dissatisfactions and aspira-

tions." Adams (1969) has argued that directional properties of

resÍdential moves within urban areas ar:e simÍlarly not random.

He claímed that under various theoretical circumstances residential

movements should display tdirectÍonal biasr wiÈh respect to the

direetion of the Central Business DistricÈ (C.B.D.) frour the poínt

of orígin. This has been tested in several- of the studies already

mentioned, rramely ín Melbourne by l^lhítel-aw and Robínson (1972),

Ì{Trítelaw and Gregson (1972) and Humphreys (1973), and ín ChrístchurcÏt
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by CJ-ark (1971) .

Aggr:egated rates of residential migratíon have been shoun to

vary both for different sub-gr:oups of urban populatíons controlled

for locaÈíon and for dífferent areas of a city. Spatial variabil-

ity has been shown to correlate significantly wíth several populatíon

characteristÍcs ln Brísbane (Moore I966b, L969a, L972) and in

Christchurch (Clark 1970). I¡lheeler (L967 and 1968) in a study

covering the whole of Píttsburg for 1968 showed tha,t both distance

travelled to worlt and resídential locatíon correl-aÈed posítívely

with occupational staËus. There was therefore the implícation that

resíclential movemerrt míght be simílarly dependenÈ on oceupational

status.

The so-call-ed behavíoural approach attempts to explaín

migratíon by stuclying ttwÍthín a decision making framelrorktt (Horton

and Reynol-ds 1970, p.1) sets of individual cases in the context of

theír life space, theír experi-enced and perceived place utility,

status, needs and expectatíons. The urban envíronment and the

areal sub-uníts within which cases are vier¿ed'i-s typícal-ly described

rrusíng ecological data descrj-bíng socio-economic characteristi.csrl

(Brown and Longbrake. 1969,p.170). Some other gtudies of this kind

have been concerned with the implementation of place utilíty (Brown

and Longbrake (1969), the relatíonship of functional distance and

migratory flows (Brown and Horton 1970), the spatíal biases ín

índividual sequences of resídential moves (Brown and Holmes, L97L) '

the spatial aspects of search behaviour (Brown and Holmes, 1970) and
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comparíson of action space with seareh space in relatlon to

perceíved residential- quality (Horton and Reynolds 1970). The

papers mentioned Ín thÍs paragraph have been based upon a major

continuing study ln the clty of Cedar Rapids, Iowa' U.S.A. Sone

papers coveïed moves over a fifteen year period and others recent

moves onl-y. At the centre of Ëhís outbursË of predomínantly

behavioural studies has been Professor Lawrence A. Brown of the

Ohio State Uni-versítY.

The classíc early study ín the behavioural style 1ata.s that by

Rossi (l-955) ín answer to the question 6f trhy famil-íes move. After

a city-wÍóe survey of PhiladelphÍa he interviewed samples of house-

holds selected from four type subareas. He concluded thaÈ "each

individual move ís determined by a householdfs needs, dissatis-

factions, and aspirationsrr (Rossí, l-955t p.L77). Needs depend upon

the composition of the household and space requirements, both of

which vary according to stage ín the life cycle of members of the

household. In his study, levels of nobility varied not only with

socÍo-economic status of the population but also with the quality

and size of dwe11-ings, At eíther extreme of the socio-economÍc

scale there were idenCífied areas of both high and low rnobílity'

Boyce (1969) studied changes of oceupancy over a five year

period in more than tr,ro thousand ïesídences in Seattle. He found

thatrgenerallyreconomlc forces actÍng as "pusht' factors at the

oríginating site of moves $/ere more signíficant than those acting

as rrpulltr or attractíng factors at the destínation'
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1.3.3 Bxamples of Predíctíve Studíes:

Studies r¿ith the main purpose of predicting future patterns

ín intra-ur-tran mígratíon are relatively few. Morril-l (tr965a) has

determined actual movement patterns of negroes ovel a t\^renty year

span ín ghetto areas in Seattle in order to develop a probabilís-

tic simulation rnodel. His aim was "to trace the orígin of the

ghetto and the forces that perpetuate ít and to evaluate proposals

for controllfng it" (Morrill, L965a' p.339). A conceptual-ly

símílar model was developed by the same author (Mor:rill, 1965b) for

a seven year period on the edge of the Seattle urban area to trace

spatial, and temporal changes in land-use. AlÈhough the main topic

ís clearly land-use change there aïe close links wÍth residential

movement because grovrth in the urban frínge accordírig to Morrill

(1965b, p.185) "represents one of the largest, if most local,

migration streams in the countryrr. Rose (1970) has applied símilar

techníques to devise a rrghetto-devel-oper model" using data from

Mílwaukee, tr'lísconsÍn for a ten year period. Residential movements

o.ver fíve years ín Christchurch were also Èhe basis of a si-mulation

model (Clark, l-970).

L.4 MODELS AND LEVELS OF GENERALIZATION

It is noteworthy that there exists no comprehensíve all-

embracing theoretÍca1 model of migration nor of i.ntra-urban

migratlon. However, successful models have been developed to

describe some aspects of the phenomenon. For example, there are

many variations of the ttgravity modelt' used in the study of
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migration fields tc explaín obse::ved fall-off i.n the numbe.r of

mígrarrts wíth íncreasing distance from the centre of orÍgin (see

Hägerstrand l-957, Morríll L965a and Olsson 1965a) . Stouffer

(1940) supplemented this rvith hís Èheory of tintervening oppor-

Èunitiesr. Such models are particularly useful- at the mâcro-

scal-e, especially in the inter-urban case. Nevertheless

Hägerstand (L957, p.150) argued that since mígratíon fields result

from hÍstoricall-y continuous feed-back, ít would be rrvain to look

for a deÈerministic theory connectÍng migratíon and distarcerr.

As already noted there has been a sÈrong trend ín intra-urban

mfgr:atfon studíes lrr the last decade to concêntrate on the

individual decisíon maker Ín an effort to improve understanding of

processes operating at Ëhe aggregaÈe l-evel- (Moore, 1969b, p.113).

Psycho-socioJ-ogical topics have been prominent rviÈh ínvesËigations

of such topics as motivation for movíng or not movíng, índiviclual-

perceptíon, experíence, reasoning and decision making. It is cl-ear

that for the sake of geographic meaning the índívidual move must

be seen 1n its spatial context as part of an aggregate of moves.

The lone move lacks general meaníng apart from the total patte.rn of

which ít is a part.

In a single handed research study l-íke this present one it is

diffÍcult to utílize a range of approaches as comprehensíve as that

already outlined. Yet without the comprehensiveness of compl-ement-

ary víews applied in the study of a single city findings are to a

considerable extent disparate and valid generaLízatlons minímal.
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Thís problem has been substantially reduce-d by the tean of r,Torkers

who have grouped thenselves around Lavlrence A. Brown at Ohio

State Univer:sity. The-y are quarrying a mÍne of detailed data

accumulated on the smal-l city of Cedar RapÍds. Studies are made

variousl-y at the macro or micro level and may be supplernented by

additional fiel-d work. In this way Ëhe accumulating studíes of

the rrrhole cfty system and the movíng behavíour of íts cítizens

(jndivídual and aggïegated) are complemenËary' thereby raísíng

the hope that valíd general-ízation about inteu-relationships may

be achi,eved. Nevertheless, it must be remembered that concentrated

and expert though all the effort ís, the subject of study is but a

síngle cÍty and the universal-j-ty of general fínclings can be

establíshed only by replÍcation ín the v¡idest possible range of

cities (Moore, L969b, p.115-11-6).

Despite the lack of comprehensive theoretical models of human

migratÍon already noted, there are a number of røíde1y accepted

(if not universal) general-ízations which apply to migration gener-

ally and intra-urban migration in parËícular, and these are 1Ísted

below under those subheadlngs.

(a) Mígratíon generally

l-. Most moves are oveï a short. distance (Ravenstein, 1885,

p. 198)

2. Migration streams often c.onsisL of a series of steps or

staging poirìts linking a more dístant hearth or origin

area to a desÈination (Ravenstein, 1-BB5r p.199;
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Hägerstrand, L957; lforrill, 1963 ancl 1965i and

Stouffer, 1940).

Flows a-re of ten tttwo traytt, therefore counte-r f lows nay

be observed betvreen the destination and origin of the

dominant f lows (Ravenstein, l-885, p.199).

(b) Intra-urban mígratíon, ín addltion to the above properties,

has the following general characteristics.

l-. Most moves

. are centrifugal or outwardr aliüay from the C.B.D.

(Concentríc ring theory of Burgess, 19253 Adams, 1969)

. are made within the same sector! thus shor¿ing dírectional

bias (Sector theory of Hoyt , L939; Adarns, L969)

. are between areas of the same or sÍmilar socío-economic

sÈatus (Sírnmons, l-968)

. occur withín areas already part of the moverts ttlife spantt

(Brown and Longbrake, f970; Brown and Holmes, L97O;

Bro¡vn and Holmes, f97L)

. aïe made to satisfy better the moverls accommodation

needs (Rossí, 1955; Simmons, 1968)

. ârê made by young adults, single persons or newly

establ-ished couples or retirees (Simrnonsr 1968; Rossí,

1955; Moore, L972)

. origínate Ín ínner or niddle suburbs (Adams, 1969)

. terminate in the grorving outer suburbs with theÍr neÌil

housíng (Burgess, L925¡ Adarns, 1969)

Furthermore

. rates of movement vary spatially from hígh net out-

3

2
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migratíon frorn the inner clty to high net. in-migra.tion

lrr the urban fringe (Johnston, L969a)

. populatiofi turnOVer varj-es according to relatir¡e loca-

tion (high ín ínner areas and low in the fringe) buË

al_so according to certaín population characteristics

(Moore, L969a) "

Most of the above generalizations wíll be tested ín the

Adetaide situation in the course of this present study.

1-. 5 THTS STUDY

A consultant to the South Australian Government in a report

on Adelaiclers transportation planníng bemoaned the fact that there

were rrno data available concerning the (resídential) rnobilíty of

the citízenryt' (Breuning, 1970, P.24). It 1s hoped that this

study wí1-1 provide some, however brief. It ís planned to descríbe

the total. mfgraËion Pattern within the urbanized tegíon of

Adel-aíde for approxímately a year. It has been mentioned already

that Adel-aide has been the subject of several partial studies (Hugo,

L97La; Martin, 1970; Gibson, L967; Chugg, L97L; and Stimson, 1971)'

These provlcle only a very small reference base and the scale of the

task does not permit the desirable examinaËion of the individual

decísíon making whích has contríbuted to the movement pattern

descríbed, On the other hand to have elec.ted fírst to study

indívldual moves, their: motivation and decísÍon nrakíng rn¡ould have

precluded iclentification of the overall moveüent Patterns. Under
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such circumstances spaÈj-al- sampling of moves I^Iould have been

impossibl-e because the dístribuËion of the pare.nt population of

moves would have remaíned unknorvn. It is the aj.nt of this study

to provícle such a descripÈive base. From Ít more pertínent

guestions can be asked. Hopefully future studies wíll find it

useful, particularl-y in devising sampling schemes for ínvestiga-

ting behavioural aspects of the Íntra-urban nígration.

The chosen emphasis is on the characteristics of the moves

themselves, theÍr numbers and Ëhe dj.mensions of distance and

dlrection. The movement characteristícs are then to be compared

by correlatíon analysis with selected characteristics of the

population in an effort to discover possíble explanat.ory factors

which could form the bases for f.urther research. The followÍng

chapËer outlínes the project in greater detail.
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CHAPTER 2

THIS PRESENT ST1IDY - AIMS AND IMPLEMENTATION

The totaT network of fTows (in ìntra=urban migtation)
has receìved afmost no stud! t. t with the resuft that
a vaiuabl-e source of Ínsight into the wag in whÍch
cities undergo change has been negleated.

MOORE (L969b, p,1-1-4)

OUTLINE

The urajor aims of thls research project are sÈated and then

followed by a listing of specific questions for investlgation.

Advocacy of the holistic víew.of the city as an organic unit leads

to the decision to take the boundaries of the study area beyond Ëhe

offícial- urban limits. As defined ít Ís the Adelaide StatÍstical

Division.. Sources of relevant data and some associated problems

are discussed along with their planned usage. This is foll-owed

by an outlíne of Èhe entÍre thesis chapter by chapter emphasizíng

the use of daËa and procedures rather Ëhan findings which are

díscussed ín the context. of the relevant chapters.
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CHAPTER 2, TI{IS PRESET{T STUDY . AIMS AND IMPLM{ENTATION

The classífícation scheme deríved from Moore (1966a) and

I^lhítelaw (1972), and used in Chapter l for review of prevíous studies

in intra-urban migration¡ provides a ready base from whích to intro-

duce the present study. In those terms the essential characteris-

tics of the study are that it ís descrÍptive ín basic intent,

rmacror in spaÈía1 scale, wit.h a time span of fifteen monÈhs for the

movement data. The urban area to be the subject of study is the

city of Adelaíde, capital of the state of South Australia (see

accompanying map, Fig. 2,L) the total popul-ation of vrhich at Èhe last

census (June 30, 197f) was 842,693 (Aítchison, 1973t p'115).

2,L AIMS AND OBJECTIVES

2,L.7

a.

b.

2,L,2

â¡

Summary of major intent¡

The following are the broad general aÍms of this study.

To describe for Adelaide the dímensions and spatial

characterÍstics of intra-urban migratÍons which have occurred

duiing a selected períod.

To seek for likely explanations of the observed spatial

distributions of íntra-urban migratíon by relating the

patterns díscovered to selected population characteristj-cs

and to exísting theory on residential change in urban areas.

Specífíc questíons for investígaÈion:

llhat are the individuaL and aggregated characteristics of
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movements resul-Ëing from change of place of residence within

the Adelaide urban area?

Thís necessitates ídentj-fication of places where movements

originate and terminate, measuïes of volumes of movers and the

distances and directíons of movements.

l,Ihat spatial patterns can be discerned in the collective

residential movements in the general populaÈion?

Hopefully, identified rpatternst are amenable to generaT-íza-

tíon and prediction.

To what extent is the socio-economic status of sub-areas of

the city maintained or changed through inËra-urban migration?

b

c

2.L,3 Some possible outcomes:

such a study míght be expected to'have at least the fol-lowíng

Èvro practical outcomes in broad planning terms. Fírstly, the

identificatíon of ilhearth areastt: there are areas of rnajor Popu-

1atíon outflow which experience net out-migratÍon and are therefore

sources of supply of populaÈion to areas of net in-migratíon.

secondly, the identification of areas undergolng socíal change

through replacement of some of their people with others of

dif ferenÈ characterist Íc.

2,2 THE I^IIIOLE CITY AS A IINIT OF STUDY

The ancíent story of three blind men exchangfng apParently

írreconcil-abl-e I'viewst' as they explored different parts of the same

elephant emphasízes the immense value of possessíng an overall view
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before gathering detail. Schnore (1966) has wrÍtten a summary of

the díverse r¡Iays in which the city may be vier¡ed as an entire

socíal organísm. He points out that though much is knovm of

certain ínternal structures and operatíons of cities, least is

known about what he ca11s t'cellular turnover,rt (Schnore , L966,

p.62) Ín which he íncludes rrthe appearance and dísappearance of

households and firms, the entry and exit of índividual cellstt.

He goes on t.o argue the paramount ímportance of 'rcontextt' in the

understantlíng of an organism, even one so complex as a cíty'

Other writers such as Moore (1966b) consíder the city as a t'system"

of interlockíng and overlapping forces. These notions have

helped to confírm a view already held by this writer thaÈ the

mígratory movements which are aÈ the core of this study should be

viewed in the broadest possible cíty-wide context"

Intra-urban migratory movelnents have never been described

before for the entire Adelaide area. Although resídential move-

merits of segments of the populatíon have been described by Gibson

(1967), Chugg (Lg7L) and Griffiths (1973) there are no ready means

by rvhich rapid representatlon might be given to even a sample of

moves v¡ithÍn the city-wide sítuation' rndívidual moves' the

ultímaÈe in micro-level studies, can be seen ín perspective only

as parts of the whole íntra-urban migration context. The least

that can be claimed for the holístic view is that studies of the

fndividual urban decislon maker, hís motivation and the social

aspects and ímplications of mÍgratory choice are much enríched ff

viewed within the total urban context and with an overall vier'¡ of
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movement patterns.

The severe lack of studies on the total network of intra-

urban flows has led to the neglect of a valuable source of insighÈ

ínÈo the rray Ín whích cities undergo change (Moore, l-969b, p.11-4).

To achieve studies of thís kind it is apparent that there ís a

need for regular, consistent measures of area-to-area population

movement (símmons, 1968, p,649), The case for attempting in this

way the total view of a síngle system of íntra-urban migration

has been expressed clearly in the following terms (Sirnnons, 1-968)

t'The development of models which will explain and

predict patterns of flow and, hence, spatíal
ôh.ng. within the city wíIl require the full flow
matrix, ídentifying flows from every spatíal
subdivision of the city to every other subdivisionrl

(As revised and reprínËed in Berry and Hortont 1970,p,409)

The obvious first step ín meetíng the connnítment to a total-view

ís the securing of a supply of relíable data able to yíeld the

required basic descrípÈÍon of movemenÈ patterns over Èhe enÈire

city. Although there is the likelihood of severe l-ogistical

problems Ín so large an exercise a more important problem is the

choÍce of suitable measures. In this regard it has been observed

by Wolpert (Lg67, p.605) that rtrecognition has been gíven to the

need for developmenË of more suiÈable descriptive tools for

measuring the nigrational streams themselvesrt'

2,2.! To samPle or noË to samPle.

It has been poínted out by Johnston (1973b) that variatíon in
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size and shape of offÍcial- statistical unÍts predísposes data

collecÈed frorn them to certaín biases. The idealistic desire

to avoid such blas would seem to be satísfíed by taking popula-

tion data for precíse indivrldual residential addresses of movement

orígíns and destínatíons thereby escapíng Èhe need to use

arbitrary offícial boundaríes. Accordinglyrdata gathering for

thís project \,üas worked into a practical recording and processing

procedure on this basis. Nevertheless ít ¡sas soon r:ealized that

this threatened to take unr¡Iarranted time to complete and that it

hras necessary to accept whíchever official statistícal areas

could provide suítable aggregated data instead of allowing rnatural

clusterst to emerge from the processing of the records.

SarnpJ-íng ín some form or other would seem! however, to offer

a possible solution to the problern of achíevíng a cí-ty-wide

coverage r¿íth the límíted resources and tíme avaílabl-e.. Therefore

various schemes for sampl-ing movement within the study aTea ùlere

examined. Al1, however, suffered such defíciencies as Èo force

the conclusion that Èhere was no sâtisfactory alternative to a

fu1l coverage of the whol-e citY.

Fírstly, for example, spatial sampling hlas considered. A

system used ín }4elbourne by Johnston (1966, p.164) and based on

that used ín Chicago by McElrath and Barkey (no date) Ínvolved

stratified samplíng of census colLectorts districts (C.ls) along

radials from the central busíness district (C.n.l.¡. Seventeen

radial-s, three sectors and four concentric zones vrere defíned.
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From the 438 C.Ds cut by the radíals a twenty'four Percent random

sample (n=105) was drar/n. Pryor (L967 ) followed the same

general procedure Ín his study of Mel-l¡ourners urban and Tural

frínges, utílízing t\^to radial sectors and random numbers to locate

sampling points (houses) at disÈances along seventy radials.

Sampling of the kÍnc1 represented by these studies is able to

yíeld sound ínformation about urban rnorphology and the spatíal

distribution of population characterÍstics based on census C.Ds.

However, such a geometric samplíng structure would seem far too

restrieËíve for a study of populatíon movement, particularly when

sources additional to the census are essential. It ís especíally

lirniting and liable to introduce a predetermíned spatíal bias of

unquantífiable dimensíons rn¡hen movemenÈ data ís only available

for say f.ifty very uneven spatial cel1s ínstead of the thousand

or more for census data. The real crux of the present matter ís

decíding what ít is that is to be sampled. Because residential

movenent is the subject of study it is rmovementr ítself or the

tmoverst whích should be spatíally sampled. Ho¡¿ever the spaÈíal

distribution of these attributes being yet unknown Ís one of the

maín cbjects of this research and therefore must first be ídentífíed

by means other than samPl-ing.

A second category of samplíng whích seemed !¡orthy of consÍder-

ation consists of drawing a predetermined number of persons from a

líst, say, of movers. In this case it t¡ould ínvolve obtaíning for

each rcellr of the city a lÍst of the names of persons who had

moved either in or out during a given time. The details of place
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of origin or desËínatíon would be plotted for only a sample from

each cell. However, as di-scussed l-ater, ít was found that the

ce11s of the local data source varied so greatly in both area and

nunbers of persons that a sÍngle uniform sampling proportíon could

not be applied valídly to them all-. Furthermore, whether the

names r.rere dïavrn from master lísts randomly or systematicallyrbut

with equal disregard for resídential locatíon, there seemed to be

no good reason Ëo expect that the locatíons of the residences

would be so spaced as to enable val-íd conclusíons to be drawn about

the spatíal character of the movement patterns.

It seems then that spatial sampl|ng can assist ín descríbing

spatial distributions of populatíon characterístics but not move-

ment, that l-ist sampling wÍthin cell-s can yield inf ormation abouË

a popul-atÍon but wíthout reference to the ínternal spatial dis-

tríbuËion for r¿hích spatíal homogeneity has to be assumed. To

make thís assumpËion outright wíthout eiÈher knowíng or testing

the extent of variation from the assumPtÍon is clearly unwíse.

To test the assumptíon ín the Adelaide case is in itself a

dífficult ancl 1-arge task because no basic Parameters of movenent

are yet available, Lraving not been the subject of previous research.

The total síze of the parent populaËion of movers, the dístrÍbution

and density of their origins or destinaËions and the dimensions of

theír moves are all unkno{¡m. To cornpile maps and statístics of

fl-ovrs by means of random oï systematÍc samplíng of officíal lísts

of movers would run the risk of introducing unquantifíabl-e spatial

bias.
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rrA proper sample should be a small piece of the
population obtained by a, probabílíty process that
mírrors, wíÈh knor¡n precisi.on, the various
patterns and subclasses of the populatíon| (Lazerwitz, 1968t

p.z7 9)

A clear statement of the spatial distribution of rates of

residential movement and associated patterns for the whole city of

Adel-aide is a logícal necessity for the achíevement of which there

appear to be no satisfactory rshort cuÈst. It ís only r¿í.th such

a descrlption that parts can be studied as known fractíons of a

whole, and samples taken wíth better logíc to provide for more

detailed analysis, The diffícultíes encountered ín reaching this

posítion have been noted by other r,rorkers in urban migra.tíon, for

example Moore (1969b, p.114)

ItThe basíc íssue of what constítutes an appropríate
partitioning of a city for purposes of mj-gration
analysis has not been seriously broached.rr

2.2.2 The selection of an outer boundary.

Irlith acceptance in prínciple of cornmitment to a study ínvolvíng

the total urban area of Adelaide there r¿as the practícaI problem of

determíníng an ouÈer boundary for the study. In some places con-

tíguous urban development extends well beyond the officíal census

limits to the metropolítan urban area. These 1ímits result from

populaËion density criteria (Linge, 1965) the applícation of which

has been crj-ticísed by Marsden (1969). The administrative

boundary found most suitable for the present purpose htas that of the

Adel.aide SËaÈistical Divísion (A,S.D.) a unít used by the Australian
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Bureau of Statístics (A.B.S.) and shourn on the accompanyíng map

(nigure 2.2). All census data ís available for Lhe area as a

single unit and for areas wíthln it made up of the basic buildíng

blocks of census coll-ectorrs dístrícts (C.Ds).

Throughout almost íts entire length, aqalrt of course from

the western coastlíne, the boundary of the Adelaide Statistical

Divísion traverses land whose chief use ís easily identifiable as

rural or rural-urban (See Pryor, 1968c). The l-and-use maps of

I'Report on the Metropolitan Area of Adelaíder' (Adelaide, 1962)

confirm this, but the passing of a decade since their compílation

reduces their credibílíty as the sole basis for such judgement.

Nevertheless, personal familiarity v¡ith the area indícates no

great error ín following this classíf.ícation. It is elear there-

fore, that by taking this particular geographic limít Ëo Èhe sËudy

area, the city in íts physical, spatial entírety has been included

wíth varyíng amounts of adjacent peripheral lands rvhose populatíons,

though perhaps not fully urban, can be expected to exhibit charac-

teristÍcs attríbutable in part at least to proximíty to the urban

ârea.

2.3 SOURCES OF DATA

ttPrelimínary to the establíshmenÈ of generalízations
about dimensíons of migration streams, Èhere must be
the development of effícient parameters for descri-bing
these f J-ows" I^roLpERT, 1967 , p.605

Nevertheless it has been-observed that in pursuing empirical

research at tl-re aggregate level- the maín problem ís the acquisitíon
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of suj-tal¡le data - ttin itself ... a major research task which

could form the basís for much subsequent work" (ìfoore, I969b,

p.114).

It ís often Ëhe case in populatíon studíes that it Ís the

availabílity and source of data rather than ídealism which

ultirnately determines Ëhe form of the data utilized (Simmons, L968,

p.6491 Moore, L97O, p.f5). The Present study ís no exception'

Will-is (1968) in the Uníted Kingdom and lfoore (1969b) in Queensland

are ín general- agreement with the víew expressed in South Australía

by llugo (I97L, p.278) that despiÈe ímportant limitatíons "electoral

regí.ster transfer data .. . is the best available inventory of gross

patterns of movementt'. Accordingly this became the major source

of ínformation for this study.

The content and operatíon of the South Australían electoral

ro1ls and their computer maintenance as well as methods of use in

the study of population movement are described in the next chapter

(secrions 3.7 and 3.8) and ÍÍard (1975). Theír major l-ímitatíon

for ttris study arises from the laws governing eligibíliÈy of persons

to appear on the rolls, despíte compulsory registration.

Eligíble persons are aged at least 2l years (si-nce March 1973

includes al-1 over 18 years) and British subjects (i.e. by birth or

naturalízation are Australian ciËízens or cítizens of "rry 
*.Àb"t

country of The Cormnonwealth of Nations) who having lived ín

Australia for a minimum period of six months itare not of unsound

mind, convicted and under sentence for any offence punishabl-e by

imprisonment for one yeaï or longer, attaínted of treason or holders
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of ternporary permÍts under the Migration Act?' (Aítchison, L969,

p.50. A rewording of C.E,A., Part- VI, ss.39). These rules t-hus

excl-ude fr:om the rol1s unnaturalízed foreígn born and persons under

2L years of age, a1-though since March 1973 persons aged bet¡nreen 18

and 21 have been permitted voluntary enrolment.

In the Adelaíde Statistical Division at the 1971- census'

foreign born constituted 2B per: cent of the population, Adult alíens

on the other hand were estimated by A.B.S. at December L972 to

number 40r000 in the entire SÈate and would therefore comprise

appr:oxímately 3% per cent only of the population in the sËudy area'

a1-though it seems probable that they are a larger percentage Èhan

this of the adul-t populatíon. Because they are not an ínsignifi--

cant section of the population, theír unavoÍdable exclusíon from

the study through lack of recorded data is regrettable and to this

exÈent the fíndings fail to apply to the entire city. This problen

ís discussed ín more deËail ín Chapter 3 (Sections 3.5 and 3.6).

The exclusion of persons under 21 years ís not quite so serious

because most of them resíde with parelìts and their resídential move-

ments are general-ly the same as their Parents who do apPear on the

electoral rol-ls. However, it ís widely acknowledged that in-

treasing numbers of people under 2L years after leavíng school are

líving independently of theÍr parents. Unfortunately their exclusion

from the rol1s prevents any check on this trend or the mobility of

thís sectíon of the populal-ion. This ís of course anofher sÍgnifi-

cant though hopefully smal1 loss.
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A límj-tation on the time span of data on residential movement 
'

r,ras another cousequence arÍsing from the choíce of electoral roll-s

as prime sorrrce. In March, L970, a major electoral redistríbution

was completed whích for pracÈical purposes meant that movemenË before

and after this date could not be compared effectively by sub-

divisions, The decÍsíon vras made thereforetobegín collection of

movement. data from March L970, As ís explaíned in section 3,7,

the lífe of each roll and íts cumulatíve supplements is terminated

upon amalgamation into a new roll- at the Èime of peri-odíc "up-date""

!tríËh four up-dates 1n a shorÈ time after March 1970 the most con-

venient end poj-nt for Ëhe movement study was June 11, 1971 when an

up-date almost coincided \,üíth the census of June 30, L97L. This'

provided movement data on electors for a fifteen month period and

through the census a contemporary profile of the total population.

The fifteen months of analysis can be viewed as only rra moment in

timerr in the development of the Adelaíde urban area. The time span

was clearly too short to provide reliabl-e indicators of changes in

movement patterns over a longer period, nor ís there direct

evidence of whetheï the annual rates described are consistenÈ with

longer term trends of íncrease or decrease or even íf whether the

partícular rates are typícal of residentíal change during a longer

period. These are all ímportant features needing further research.

The basic areal uníËs used Ín the maintenance of the joint

rolls by the State Electoral Department and the Commonr¿ealth

Electoral Office are knorvn as subdívísíons and discussed in the

next chapter (sectíon 3.7). The territory comprísing Adelaíde

Satistical Division contaíns forty-six full subdivisions and parts
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of four large rural subdivísions (see Figure 3"1-6)'

To maÍnta.in comparab.ilíty of areas betr,reen data from dífferent

sources,íE was declded to ínclude the approprÍaÈe secÈions of the

four rural subdívisionsralthough this could only be achieved by

sepaïate manual compilatíon of data for the four parts on the basis

of the constituent postcode areas. Thís brought the total of

spatíal ce11s in the study area to fífty and these are the geographic

statistíca1 unÍts between whích rnigratory flows are seen to occur

and they are the units upon r+hích furÈher analysis and dj-scussion

is based.

The following ís a summary lísting of the kinds of information

gathered for this study from the South Australían Electoral Rolls

for the fifteen months from March f970 to June L9lL f.or each of the

flfty electoral subdívisíons complisíng the Adelaide StatistÍcal

Divísion:

- the total number of el-ectors on the ro11

the number deleted from the ro11 as deceased, moved

interstate, transferred to another specífied subdivision,

or míscellaneous reasons

the number added to the ro11

the number whose entry has been amended, especíal-ly havíng

transferred vríÈhín the subdívisíon.

The meaning of the terms and use made of the data is discussed

in sectíons 3.8 and 4.3.

A second ímportant source of inforrnatíon ¡nras the Australian
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Bureau of Statj-stics (A.B.S.), fornerly the Commonrvealth Bureau of

Census and Statistics. Succeeding chapters make use of sel.ected

data from cerlsuses held on 30th June I96L, 1966 and L97L, To

enabl-e comparison of data drawn from the census r'rith that frour

electôral rolls, census collectorrs dist::ícts (C.Ds) were amalga-

mated to cover the same terrítoríes as each electoral subdivisÍon.

The procedure and the results are díscussed in later chapters (see

sectíon 3.5) .

A third source of inforrnation was the Comrronwealth DepartmenÈ

of Imrnigration whích suppl-ied the number of aliens who during the

study period became naturalized citizens and thus electors.

In an effort to generaÈe an index of din'elling turDover for

both owner and tenant-occupíed houses,several other promísíng

sources were investígated. It vlas anticipated that profítab1e

comparison would be made between rates of dweLling turnover and

population turnover. It was reasoned that measures of dwellíng

turnover would noË be subject Lo the same sel-ectíve biases as rvould

measures of population turnover and could be, therefore, a useful

supplement. Promising though thís líne of ínvestÍgation appeared,

it was díscontinued because it was desperately cumbersome and time

eonsuming even by comparison viith manipulaÈíon of the electoral rolls.

It may however become more practícable in the noË Èoo distanË future

novr that the s.A. Lands Title office and the Valuation Department

keep contímrous comPuter files of all property sales'
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2.4 OUTLINE OF T]SES I"IADIJ OF THB DATA - AN OVERVIEI^I OF TIIE THBSIS.

The following is an ouÈlíne, chapter by chapter, of the

contents of the remaÍnder of this thesis.

2.4,L

2.4,2

2.4.3

2,4 .4

2.4 ,5

2.4,6

2.4 .7

IndirecÈ evídence of populatíon movemenË - gross and net

population changes. (ChaPter 3)

Movement indices, active links and mover-stayer analysis.

(Chapter 4)

The city as a matríx - flows, línkages and volumes (Chapter 5)

Dístances of out-movement. (Chapter 6)

Directions of ouÈ-movement. (Chapter 7)

Comparison of selected population characteristícs and move-

menË parameters. (ChaPter B)

A noÈe on the use of correlaÈion coefficients in thís study.

2.4.L Indirect evidence of populaÈion movement (chapter 3).

Analysís begíns ¡¿íth Local- Government Areas for whj-ch indirect

evidence of population movement consísts of annual rates of neÈ

migration derived from total populatíon change and natural-

íncrease over the two inÈercensal periods 1961 to 1966 and 1966 to

1.g7L, This reveals a roughly concentrÍc zonation resembling the

well-known model by Burgess (192-5) '

Following the selectíon of electoral rolls as the major data

source there ís a Ëest of its abilíty to measuTe population change
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in comparíson with the census for standard areas. The Ëwo

measures are statisÈically well-matched over the entire city

although there are important internal spatial differences.

Further evaluaf-ion of the electoral rolls themselves reveals

some apparent anomalies in the. proporËions of elígíble persons

actually regístered. Careful analysis shows that despíte con-

siderable spatial variation registration rates are hígh and apparently

rel-iable.

Finally there ís an outlÍne of the characteristics and

operational procedures of the computer-maíntained S.A. elecÈoral

rol-ls. The source of data on residentÍal movement is identified

as the subdívisional cumulative lists of rtransfer-deletionsl and

ínternal tamendmentsr .

2.4.2 Movement indíces, active llnks and mover-sËayer analysÍs

(Chapter 4) '

The formulae descríbed by Moore (L969a, and 1971) and applied

by hlm in Brisbane, are utilized to calculate indices for elecÈor

change Ín each subdívision in terms of annual net migration and

annual population turnover. The ranking, classífication and

mapping of the indíces provicles a basis for development and dis-

cussion in later chapters. The 1971- census provides the informatíon

on which a mover-stayer ranking of subdivísíons is made. The

electoral- rolls reveal that not all Èhe possible línks betrr'een sub-

divisions are utilized by Lransferring electors so that there are

acËive and inactive 1ínks'
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To enable distances and dj-recÈions to be applied to the move-

ment flows between subdivisions and discussed in later chap¡ers,

centroids are allotted to each ôubdívision. Because subdivisions

are so varied in size and population densiÈy, the cenLroids are

wefghted according to the actual locatíon and populatíon numbers

as recorded ín the constituent census collectorrs distrícts. It

ís then assumed that on average aggregated moves between sub-

dívisions begin and end at the centroíds and take place effectively

over the straight line connecting the two poínts. The distances

and dírections between poinÈs are calculated by trígonometry based

upon the coordínates of the map grid.

2,4.3 The cíty as a maÈrix - flows, linkages and volumes (ChapÈer 5).

A fÍfty by fifty matrix represeriting each electoral sub-

divísíon as both origin and destinatíon Ís the framework for

recordíng all inÈra-urban outmovements of electors. The flows for

the whole study area are ranked by volume and the largest one

hundred are mapped. They reveal various regional clusteríngs or

preference zones with fl-ows and counterflows of almost equal strength.

2.4.4 Dístances of ouEmovement (Chapter 6)

Based upon the number of movers transferrÍ-ng al-ong each route

from Chapter 5 and the distance l¡etween centroíds in Chapter 4 ít

ís possible to compj-le a distrÍbution of dísÈances moved and a mean

distance of outmovemenÈ for each subdivísion and t.he whole study

area. The raÈe of fall-off in numbers moving wíth increasing dis-

t.ance from the origin is plotted. Distance moved is also plotted
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against distance of the poínt of orÍ-gj-n from the city centre.

,4.5 DirectÍons of ouLmovement (Chapter 7).

Thís chapter uses the same basÍs as the previous one -

numbers of outmigrants al-ong J-ínkages betwee¡ centroids but

directÍon movecl ínstead of distance. An established procedure

is fo|lowed of taking Ëhe city centle as the point of reference

for measuring Cirection moved - 0 degrees toward the C.B.D. and

180 degrees toward the urban periphery. Surnmary tables are Pre-

pared and generaTizatLon made in terms of a trdominanÈ dírecÈionrl

for each subdivision and an index of concentration of outmovement.

Buth these are checked for variation with distance of the orígin

from Ëhe city centre and length of move.

2.4.6 Comparison of selected population characteristics and movement

parameters (ChaPter B).

Multiple correlation coefficients (for the rvhole Adelaj.de

Statistical Division) are calculated for twenty-eight selected

census and movement variables and applied to group linkage analysis

according Ëo models described by Coulson (1968) and Þfoore (f969a).

This leads to the ísolaÈion of four main varíables which aPpear to

be significantly assocíated with rates of movement. This suggests

aspects of residential change to be examíned in future research into

the causes of population movement.
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2.4.7 A NoÈe on Ëhe Use of Cor:relation CoeffícienÈs in this Study.

The descr:Íptions and argumenÈs of this thesis are suspended

on a contÍnuous Èhread of numeric ínformation gleaned from the two

maín sources already named. Frequently the developnen¡ of Êhe

disc.ussion requíres the comparison of two oT more sets of related

daÉa with the attendant need to determíne objectívely the extent of

their statistical similaríty. In this study the measure most

frequently applied to this end is Ëhat knorsn as the rcoefficient of

correlationt, usually Pearsonts and occasionally Spearmanrs, depend-

íng upon circumstances. In general, Such measures afe most conmon-

ly used wíth sarnples and certain assumptions inherent in their

staËistical design have implícatÍons for the ínte-rpretation of the

results obtained from their use. IÈ ís appropriate, therefore,

that Lhis inËroductory overvie\,¡, in additj-on to the preceding

descriptÍve sequence, should also include a preview and justífíca-

tíon of the main tool employed in the numeric analysis of the data

upon which the thesis is based.

The correlatíon coefficíent ís described by Yeates (L974,

pp. 86-87) as an index measure of the strength of the linear

associatíon between t\¡Io varíables or It the degree of línearíty of

the scatter of pointstr. It is an appropriate índicator to use

according to Hays (1974, p.669) s/henever the purpos'e ís to predíct

llan individualts status on one traít from his staÈus on another in

some t natural I populationil. Although this is the general sense in

which the correlatíon c.oeffícienË is applied in this thesisr it ís

used more particularly as an objectí,ve means of describing the kind
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of numeríc relationship between var:lables, rather than for the

direct purpo.ee of predíction. Inítially it is used to show that

data measuríng substantj-ally the same phenomenon, but gaEhered

from two different sources, yíeld results so alike as to make

credíble the use of either source but more especialJ-y the less

common one, In another sectionz trn/o categories of informatíon

from the same source on electoral transfers are comparecl by correla,-

tíon analysis. In the final stage the distance and direction

characteristj-cs of intra-urban residential movement are conpared by

correlation coefficient, not only with each other, but also,rvith suctr

other variables as distance of origin from the C.B.D. and indices of

annual movement rates. Finally, ,in an effort to find statistical

índicators for rîates of both population turnover and net migration,

a correlatj-on matrix is compiled and analysed involvíng a selection

of popula+-ion and housíng parameters in additíon to the movelnent

índices.

In the presenÈ study the rpopulationr to which correlation

analysis is usually applied is the fifËy electoral subdivísions of

the Adelaide Statistícal Divisíon. For each subdivision the

variabl.es are paired data sets consísting of ej-ther measures on

two different characterístics, or the same characteristÍc measured

by two dífferent sources, or alternatively, the same measure, from

the same source but aÈ two different times. In every case the daÈa

ís parametric in nature (Siege-l, 1956, p.2) and expressed in terms

of either interval or ratío scales (Bla1ock, L972, pp.15-20). The

daËa is amenable, therefore, to application of the almost uníversal



s4.

Pearson Prodrrct-nroment Coefficient of Corre,lation (r) whích is

used, in mosÈ cases, in this present study. Hor¡ever, a problem

rvhích arises frorn the partÍcular r{ay Ín wltich this data ís d:'-s-

tributed, makes ít sometimes desirable to use the Spearman Rank

CorrelaËion Coeffícient whích Ís designed for use v¡ith ordinal

scales (Blalock, L972, pp.415-418).

The fifty electoral- subcLivísions dísplay conslderable ínclividual

dífferences in size of. popul-ation (see Table 3.3) a few being as

smal1 as one-tenth the size of the l-argest ones. Therefore, even

though rnost subdívÍsíons are símilar in sLze, talcen together ihey

cannot be. considered a homogenous popul.atÍon, neíther can their

dístríbution be seen as línear nor: normal . Both of the latter t!.7o

aËtributes are considered tiy-statístical idealists to be essential in

data su.bmitted to correlatíon analysis (Poole and Of Farrell , 197L,

p.156; Johnston, I97La, p,32O; Gould, 1970, p.442), As poínted

out by Bl-alock (I972, p.381) the correJ-ation coef ficíent is hí-ghly

affected by a few extreme values of either variable and the range of

variabilíty is of great Ímportance in determinÍng the actual level

of the coefficient. A common practice to obviate this difficulty

is ltransformationf of the data to linear-normal, by various means'

to make them amenable to standard tests. Although thís procedure

seems an appropríate step ín the present circumstances resources

avallable have made its use ímpossíble. In a small-er and less general

way some allowance for tfie,influence of extreme absolute values ín

Ínterval or ratio distributions may be achieved by analysing the rank

positíons, instead of the rahr scores or indices, thereby dísregarding
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the absolute intervals between scores. This, of course, consíders

the data at a lor^¡er level of measuremenË where ít is amenable to

analysí-s by the Spearman Rank Correlatíon. As indícated by

Blaloclc (L97?-, p.426) and Siegel (1956, p.2L3) the application of

the two coefficie.nts to the same linear-normal distribuÈion yields

very símilar results. Presumably, where calculatíon of the two

coefficíents on the. same data, yields appreciabl-y different tesults

thís is attributable to clepartures ín the distributíon of the oríginal

data from the assumptions of normality and linearíty. For example,

Ín the process of ranking interval data, distortion of absolute

clífferences ís íntroduced, Ëhe degree of distortíon depending upon the

original varíation in the magnitude of differences. Some individual

cases will have their differences exaggerated by beíng made to aPpear

more unlike t-heir nearest neighbours, whíle others will appear less

differenL Ëhan they really are. In this present study there are

several examples where both the Pearson and Spearman Correlatj-on are

calculated in an effort to índícate the relative influence of either

or both, extreme values and the non-línearity-nolmality of the data.

Furthermore, in most cases a scattergram is provided to índicate the

naÈure of the problem, a procedure commended by Blalock (1972, p,381).

On afewoccasions, discussion of subdivísional data centres on

changes over Èíme of relaËÍve position or ranking of subdívisions

rather Èhan absolute change in scores. In such círcumstances it ís

entírely appropriate to employ the Spearman Rank Corre-latíon Co-

efficÍent.
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In commr:n ruith other teehniques of statistícal anal-ysis,

measures of correlatj.on are typically app1.iec1 to sample data u¡trj-ch are

linear-normal (Gould, 1970, p.442). The probJ-ems of ínterpretatíon

involving levels of probabilíty, significance and degrees of freedorn

stem frorn Ëhe- usual need Eo extrapolate to specifíed total popula-

tions the restrlts çbtained from analysis of saurples drawn from the

same population. In the present caser the use of sampling has been

rejected (section 2.2.L) and therefore Èhe ¡lata to be arralysed ís

gathered from a well-clefíned total populatíon. That ít ¡voulcl be

logícally absurd Ëo apply the I standard I inferential test-s of síg-

nificance to analysis of a t.otal populati.on has been remarlred upon

by Goulcl (1970, p.442). The purpose of the tests, of enabling

projection of results onto a larger pârent population, cannot be

achieved in the paradoxial situatÍon where sample and population are

ide-ntical. Gíven ÈhaË the intenLíon of the presenË study is to use

its data descríPËivelYt

It it is not necessary to make any assumptions at all
about the forrn of the distríbutíon, the variabílíty
of Y scores r,¡ithin X columns ot 'atrayst, or the true
level- of measurement represented by the scores in order
to employ linear regression and correlation índices to
describe a gíven set of datarr Hays (Lg74, p.636)

Under these circumst.ances the data is described as though a linear rule

1rere to be used for preclictíon and ít is now agreed that this ís a

Itperfectly adequate- I^7ay to tal-k about the Ëendency of Èhese numerícal

scores to assocíaÈe or t go together I j-n a linear way in these data t¡

(Hays, Lg74, p.636). In the interesË of preserving conparåbÍlit'y'

levels of si-gníficance and degrees of freedom are sho!.7n as accompani-

ments of all statements of correlatíon coefficÍents.
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CIìAPTER 3

].NDIRECT EVIDBNCE OI' POPI]LATION MOVEM¡;NT - GROSS AND NET CHANGES

The spatial- differentiation of residentiaL attributes
is largely the resuft of the cumul.ation of intra-
urban tl1oves. unfortunatelg, the tgpe of data
avaí]abl.e has caused urban tesearch to focus on the
static distributi.ons instead of on tlrc processes that

SIMMONS (1968, p.649)
geneta.te ur'ban patterns. 

,

OUTLINE

Analysis begíns with Local Government Areas for which inclírect

evídence of populatíon movement consísts of annual rates of net

mígration clerived from total populaLíon change and natural increase

over the two inte.rce.nsal períods l-961 to 1966 and L966 tc 197L.

Thís reveals a roughly concentrÍc zonatíon r-esemblíng the Burgess

model.

trollowing the selection of electoral rolls as the major data

source there is a test of its ability to measure population change

ín comparison wíth the census for standard areas. The tr¡7o measures

are statistícally well-matched over the entire cíty alËhough there

are important j-nternal spaÉÍal dífferences.

Further evaluation of the el-ectoral rolls themselves reveals

some apparent anomalies in the porportions of elígíble persons

aetually regístered. Careful analysis shows Èhat despite consider-

able spatial vai'íation regístration rates are high and apparently

reliable.
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Finall-y there Ís an outline of the characterislics and

operational procedures of Èhe computer-maintaíned S.A. electoral

rolls, The source of daLa on residenÈial- movement is identífíed

as the sub<livisional cumul-ative l-ists of rtransfer-deletionsl

and internal tamendmentsr.
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CHAPTBR 3. INDT.REC

69.

T EVIDENCE OF POPULATTON MOVBMENT - GROSS AND NET

CIIAI{GES

1 INTRODUCTION

This chapter is based upon the consideraËj-on of two official

sources of ínformaÈíon on resídentíal movement: fírsËly, the

Australían Census, and secondly, the South Australian Electoral.

Rol|. It is shown that though census data can be usecl to gener-

ate rates of net migratí-on, more detaÍled analysis of 1ocal

movement rnust be derived necessarily from other sources. The

electoral roll ís taken a6 the best avaí1able soul:ce despite íts

shortcomings. Considerable space is given to the probleurs of

achieving spatíal comparability of the Èwo systems and levels of

reliability of electoral data as measures of residential movement.

The most recent census (l-971) Ì^¡as the firsË occasÍon that an

Australían census sought informatíon about the address of respondents

at the pr:evious census. This írrformation ís díscussed ín the next

chapter (section 4.2). Despite the abse-nce of this clata from

earlier censuses, it is possible to make inferences abouÈ the líkeJ-y

amount of new movement ín a gíven area by comparing total changes

in the population r¡ith l-evels of natural increase. Although this

reveals rrhether novement in an area has been dominantl-y ínward oË

outward, lt is unable to provide information about'either ttre volume

of turnover of the population or of Ëhe places of orígin or destina:

tion of mígrants. Nevertheless as an initial exploratory device'

Èhe use of net rnigratíon analysfs has merít partÍcularly because it

enables símple comparison betweerl dífferent study areas or times.



APPROX OUINTILES
% Charge 5 year
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n=6
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FlG. 3.1 (1): Population change. FlG. 3.1(2): Natural increase. FlG. 3.1 (3): Net migration.

F¡G. 3.1: Percentage population changes ¡n Local Government Areas 1961-66. Source: Calculations based on data supplied by

Australian Bureau of Statistics, Censuses 30th June, 1961 and 1966'
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The fol-lowing statement sets ouÈ the connection between the

statístical elemeuÉs involved.

Net change in
total populatíon

At least Lwo previous studies ín Adelaide (Hugo, 1971a and

Chugg, L97L) have been rnade involving the presentation of estimated

rates of net rnÍgraËíon for Local Goverrunent Areas (L.G.A.s) in the

whole or part of the Adelaide Statistical Dívísíon. The rates

r¿ere calculated by using the above formula with net mÍ.gration the

unlcnown, thaË is

Net Mi-graLíon = Net Change - Natural- lncrease.

The actual number of births and deaths is offícially recorded aË

the level of the L;G.4. so that natural- íncrease and estimated net

migration may be calculated relatively easíly for L.G.A.s. BuÈ

before discussing the spaËiál dístríbution of the rates of net

mÍgratíon for the Adelaide Statístícal- DívÍsion, ít r¿ould seem

useful to compare also the dístributíon of the component element-s.

Differences in these could help in understanding the pattern of net

mígration ítself. Accordíngly the Èhree maps ín Figure 3.1 each

show the relative rankings of Local Government Areas orr one of the

three measures, namely, total change, natural íncrease and net

migration, for the íntercensal- period 196l-66. Th.e statistics

for the AdelaÍde Statistícal Division rePlesented on the maPS are

listed Ín Table 3.1 which shows that for the whole areai natural

lncrease contributes about 33 per cent. only to the total change in

populaËion numbers. The residual figure of 67 per cent

emphasizes the relative ímportance of neÈ migratÍon in the total

NaËur¿rl lncrease
(Bírths - Deaths)

Ne-t MigratÍon
(Inmoves - outmoves)

+



?opulatlon (June 30)

1961 1966 L97r

T¡\IILE 3.I

PoPULATToN cHA.¡{cEs 1961-1966 andl966-1971 L.G.A.'s Adelatde srartstical Division

PopuLatlon
1961-1966.

Change N"et l.ll8råtfon
196r-].966
Number Z Rank

1966-197I
N-unbcr Z Rrnlier "Á

L966-197L
Nunber ZRank Rank

I
z
3
4
5
6
7

9

10
TI
12
13
T4

15

ADELAIDE
BRIGHTON
BURNS IDE
CAYPBELLTOI.IN
COLONEL LIGHT GARDENS
EAST TORRENS

ELIZÀBETH (a)
ENFIELD (b)
GAI.ILER

GLENEI-G
HÈNLEY E GRANGE
HI NDìI,\RSII
KENSINC'I'ON & NORWOOD

ìLA,RÌ 0N

MË.AÐol,lS (c) 583 1Ì.46
(s82)

6 363 14.16
- 3 -0.19

(44)
11 r25 352.73
I 722 158.81
1 917 t2.84

923 2.37
- 769 - 3.47
- 388 - 3.31
T ooTG)92.42

477 6.74
L5 428 262,07
- 58r - 4.5r
- 545 - r.34

L29 2.89
5 552 13.65

- 39 - r.53
(- 20)
2 891 4.06

37 942
3 369
4 202

33 389
79 635
5 495

L5 237
16 r28
10 306
11 081
67 572

5 128
54 377

23 05r 18 619
20 377 22 638
36 266 38 776
20 945 32 083
3 671 3 404
3 664 3 822
(a) 32 956

72 427 80 366
5 639 5 703

L4 492 L4 753
1t 680 14 146
12 9L4 11 367
L3 476 IL 943
58 464 66 984
5 085 (s 6ó8)

(2 242) 2 824
43 r22 49 485
r 562 (1 5s9)
(11r) lss

3 154 14 276
5 492 ).4 2r4

14 930 L6 847
38 923 39 846
2?. I84 2L 4!5
Lr 727 11 339
35 715 35 766
7 075 7 552
5 887 21 3L5

12 844 12 303
40 280 39 735
4 464 4 593

40 681 46 2i3
z s56 (2 5r7)

(2 2r0) 2 r9o
71 039 73 930

16 313
22 583
39 339

-4 432
2 3oI
2 sLC

11 138
- 267

158

-r9.23
11.31
6.92

53. 17

3t
2Q

16
9

18
i4

25
?.3

r3
8

32

22

2

i0

7

5
I

15
25
ìo

29
4

tl.
3

_?0

7l
2L

L2

6

-- (a) --
7 909 L0.92

64 1.13
27)_ r.87

2 466 21. 11
-1 547 -r1.98
-1 533 -il.35
8 520 14.57

(whole)
( par t)

16 MITCHA¡I
17 ¡ruDL\ WrRIìA (d) (whole)

(part)
18 ìf',ir\N0 PARA
19 NO,\RLUNCÂ
20 PAYNÈHJM
21 PORT ADELAIDE
22 PROSPECT

23 ST. PETERS
24 SALISBURY
25 STIRLI¡'G
26 T&\ TREE GULLT
27 TIIEBARTON
28 UNLÈY
29 WALKURVILI.E (e)
30 I^IESÎ TORRENS

3Ì WILLITNGA (f) (whole)
(part)

32 IiOODVILLE

Not incorporated (g)

r86
20 L79
¿o 404
17 543
38 968
20 934
r0 675
56 279
I 359

36 708
11 831
39 928
5 008

50 c97

2 614
72 806

ro

TOTAL
(part)
(r'hoIe)

77t 56L 842 693

663 786 776 L36

Foolnotes:

34 035 4.4r
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pattern. Furt-hernore it suggests that, bec.ause net migration j-s

only the end prodt'.ct of a much greater anount og rs¡f1ri-ty:r study

of the process itself seems 1íke1y to l¡e of some importance in

understanding the quality as well- as the quantity of popuJ-ation

nrovement.

3,?- ANALYSIS BY LOCAL GOVERNMENT AREAS

3.2,L 1961 to L966 t

A comparison of all three maps shown together ín Figr:re 3.1

reveals a general sím.ilaríty ín spatíal distribution. This rnay

be summar'ízed in Èerms remíniscent of the concentríc zonatÍon

model of urban clevelopment propounded by Burgess (L925). Stated

sirnplyrthe present case is that there ís a general íncrease Ín

scores with j.ncreasing disËance from the Central Busíness

DistTj-ct (C.f.n.¡. The highest scores on all measures occur in

two diametrically opposed outer areas - firstly, the north and

north-east and secondly, the south-east. A less obvious peak

âppears on the coastrwest of the C.B.D. The l-orvest scores oc.cur

in the continuous inner circle of L.G.À.s includíng the C.B.D.

By Ímplícation, the middl-e suburbs exhibit middl-e-of-the range

scores.

Predictably it is the dístribution of net migrati.on (Fig.3.1/3)

which more closely resembles that of total change (Fig. 3.1/f).

Spearmanrs Rank Correlation Coefficient is R=O.964 as compared wiÈh

R = 0,728 between naËural increase and total- change. The degree

of sirnilaríty between distríbuÈions of net migratíon and natural
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increase (Fig. 3.L/2) is l-owest with R = 0.576. All rel-ationships

were statístical-ly signíficant at better than 0.01 (df 29). However

such genexaLizaLíons should not be allowed to obscure or exclude

consideration of some of the differences to be found on a closer

examinaÈion. Hopefully they may shed some 1íght in the search

for meaníng ín Èhe spatial variations.

The accompanyíng Figure 3.2 shows the study area divided into

three arbitrary concentric zones of L.G.A.s to províde a frame of

reference ín furÈher discussion, particularl-y of population change.

3.2.1.1 Total population change (see Fíg. 3,I/l)

Rates of change with íncreasód distance from the C.B.D. vary

in different dírectíons. Both north and south there is a faír1y

rapid increase r,rith dístance to high rates of growth. To the

north-r^rest and south-east the increase ís much less steep' the peak

values failing to reach even the cíty-wíde average.

Lo¡¡ rates of growth (or even slíght decreases) are recorded

in some areas beyond the near inner areas where the Burgess model

would lead one to expect them. There are four such areas all

widely scattered. Two are o1d urban nucleii, Glenelg and ?ort

Adelaide, after the pattern of the Harris and Ullman (1945)

mulciple nucleíi model of urban structure. The other t\n7o are

rural aïeas on the rural-urban frínge, l4udla l{irra-Gav¡ler in the

norËh and l¡Iillunga ín the souËh.

The middle suburb of Colonel Light Gardens calls for comment
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because it shows ln isolatÍon a strong decline rvíthout being a

truly old core nucleus of the kind already described. It is a

small area of uniformly-aged hoirsing set up as part of a specíal

project in posË l,Iorl-d lrrar I times. It ís to be expected that a

well--aged popul-ation would dísplay such a decrease. Perhaps some

other middle suburbs also share the same trend but remain

rtínvisiblerr because they are offset by nearby suburbs of different

characterj-stics l¡iÈhín the L.G.A.- Throughout the f ol1-oling

analyses Col-onel Light Gardens appears somewhat anachronistically

as an |told core" area and Ís treaËed as such i.n the díscussions

although not zoned as one

3.2.L.2 Natural increase (see Fig, 3.]-12)

Compared wíth the dÍstribution of total change, the rnost

obvious dífferences appear in the míddle suburbs and nearer frÍnge

where most L.G.A.s are classified ín a differenÈ quíntíle. For

example, East Torrens and Stirling to the easË and Enfiel-d and

tr^Ialkerville to the north score above average rates of naÈural

íncrease in contrast to r¿e1l belor¡/ average. total change. The

folJ-owing areas all have rates of natural increase ranked lower

than for their total change: BrÍghton, Burnside, Glenelg, Meadows'

Mitcham, Port Adelaide, West Torrens and Unley. Most Ínner areas

are up Just a little on rates of natural increase but Thebarton ís

up by two classes, An lnteresting case is Gawler, an old urban

entity ín the rural fringe which displays a rate of natural

lncrease comparable r¿ith the old core and Ínner areas.



t3

30

25

20

15

10

o 1961-1e66

Hluh N.l lLow N.M. T L<rw N. l,/ tow N.M, ..-

¡ilND.
I KTflS NOF,

fL

a MU o, Vl rR,

I tHau

I PI,AOEl

I ôtt'tt
a wllt ,

I PRO6,

a
tr
d

c
o

rt

.9
c

{,
z,

ot

I WAlr(

a6t roR,

a 6ltR,

o

co tT, Gl{,

a ûAwt.

.-:--oron -l
auR fl,so.

I
I

I

^ 
tNõ.

^ 
M^n

1.¡ir
il;

tilz.

10

R 6H.-

KFHS, R,

THTA.

PT ADEL

20

tNNfB t.GA il0)

MtootE IqAill)

ouTlR t,ca llo¡

a

I
.A w¡sr,ron.

f,eeí ¡
,,_t-,!r'u'' 

â
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3.2.t.3 Net Migration (see ltig. 3.L/3)

As índícated by the rank correlation ínclíces quoted earlíer,

the ciistrÍbutions of net migraÈíon and total change in the popula-

t,ion are very símilar. Net mígratíon ís relatively a little more

írnportant as â component of change Ín Burnside, Gawler, Glenelg,

Unley, Prospect and Col_onel Light Gardens - a míxture from all

zones. Areas where net mígration is relatively lower in impolt-

ance than natural íncrease are East Torrens, Mudla Inlirra and

trlal-kerví11e.

The ::elat.ionship betryeen rank scores on net migratíon and

naÈural íncrease and theír spatíaL distríbutÍon ís shown graphícally

in the accompanying Figure 3.3/L. ft ís clear that a general

association exisÈs between the location of an L.G.A. withín the

total- cíty and its rank on the tr,ro components of populatÍon change.

The associatíon may be summarízed as follows:

(a) o1d core and inner areas (low/low)

1ow natural íncreases

low net migratÍon

(b) míddle suburbs; (middle/middle)

medium natural increase over a wíde range of rankíngs but

wíthout extremes

rniddle to hÍgh range of net migratíon

(c) outer and fringe areas:

(i) urban growth areas (high/high)

high rankíng on both natural increase and net

mígratíon
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(ií) urban rural frínge (míddle/rnídd1e)

natural íncrease cl-ose to the mean, net migration

rniddle range beloû the mean

(iii) rural urban frínge (lov¡/low)

varíable, but generally 1ow on both elements,

except one case of high naËural increase.

The above ls further summarized j-n the accompanyíng Table 3.2

TABLE 3.2

Classífícatíon of Local Government Areas accordíng to rankings on

natural increase and net migration L96L-L966,

Underlying the foregoing discussion has been the expeetatíon

that within the tota1 urban area regional shífts occur over tilne.

It is appropriate therefore, to test thís in the circumstances at

present under consideration by repeaÈing the analysis for the

succeeding íntercensal, 1966 to L97L.

Ranking
Class

Low
Natural
Increase

Low
Net
Migration

lligh
Natural
Increase

Low
Net
Migration

High
Natural
Increase

Hj-gh
Net
Migration

Lor,¡
Natural
Increase

High
Net
Migration

Totals

9

1

2

1

L

3

0

5

5

0

4

0

10

11

10

TOTALS L2 5 10 4 31
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'FlG. 3.4(1): Population change. FlG. 3.4(2): Natural increase. FlG. 3.4(3): Net migration

FIG.3.4: Percentage population changes ¡n LocalGovernment Areas 1966-71, Source: Australian Bureau of Statistics
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.2.2 Comparison of intercensal popul-atl-on changes, 1961--1966 and

L966-L97L

The comparable data for the elements of population change are

displayed in the three maps of Tígure 3.4. The shift ín rank for

each L.G.A", in boÈh natural increase and net migratíon,is shown

graphícal1.y in Figure 3.312.

.2.2.1 General comparisons

Rates of change on all three measures declined markedly in

the second five year períod. Popul-ation growth decl-ined fron 16.9

per cent to 9.3 per cent, natural- íncrease from 5.7 per cent to

4.8 per cent and net nigration from 11.3 per cent to 4.5 per cent.

CorrelaËíon analyses for the whole study area reveal that ranking

for natural- íncrease ls comparatívely unchanged (R=0.900).

Although patÈerns of net migration were stíl1- símílar (R = 0 .604)

noticeable ehange had occurred. The rank correlation for overall

popul-atíon change was R=O.723. ALl values were signíficant at

better than 0.01 (df 30),

3.2.2.2 Population change

In most areas rates of populatÍon change decreased compara-

tl-vel-y as already noted. This hras especially noticeable in the

uriddle suburbs and in certain former hígh growth areas: Elizabeth,

Carnpbelltown and Henley Beach. These latter areas were clearly

approaching the stage of being fully buílt-up.

Increases in growth rates occurred in tu¡o contrasting zones,

namely the fringe and in some o1d-core and inner areas. Mudla I'IÍrra,

3
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Meadows, Willunga,

group and Glenelg,

East Torrens and Stirling are ín the former

Unley and Colonel- Llght Gardens in the latter.

3.2.2.3 Natural increase

Examples of íncrease in rankíng on natural íncrease are few

but spectacular and occur ín a1l zones within the study area.

Meadows in the rural fringe, !tralkerville ín the near míddl-e

suburbs and Thebarton in the inner suburbs all improved rank by

at least five places. Large decreases $lere equally as widely

scattered, for example, Mudla l,lirra, Brighton, Marion, Inloodví1-le

and Kensington-Norwood all dropped five or more places.

3,2.2.4 Net migratÍon

As noted under "General Comparísons" (section 3,2.2.1) ít ís

the net distribution of migration whích shows most alteratíon over

the two períods. Alteratíons both posítive and negatíve occur in

each zone. Outer frÍnge areas in the main show an increase ín net

rnígratíon with the exceptÍon of Elizabeth, Munno Para and Campbell-

tor,,m. The rníddle suburbs generall-y experíenced a relative decline

with the ÍnËerestíng exception of l^Ial-kervilLe. Although some old

core and inner areas declíned (especially Gawler and Port Adelaide)

others shov¡ed evidence of a relative revitalizatíon - Colonel Líght

Gardens, Prospect and Glenelg l¡tere uP three places or more and

Kensington-Norwood and Unley up one place only'

3.2.2.5 Summary

Three general- trends in population changes are apparent ín the

shift over the tr¿o íntercensal períods whích are summarÍzed fn
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the graph Figure 3.3/2: firstly, the rniddle suburbs are rapidly

becoming low growth areas like those of the adjoining o1d core and

i-nner areas; secondly, the trend in Ëhe rural fringe Ís toward

rapid growth and thirdly, some o1d core areas are undergoing a

revitalization with relatfve increases Ín population.

At the beginning of thís sectíon refererice was uade to the

general vísual resemblance of the-map of popul-ation change to the

concentríc zonation of the Burgess (L925) model or urban develop-

ment. Now that the two elements of population change over a decade

ín Adelaíde have been reviewed, further resemblances have appeared.

In the main these deríve from the fact t.hat mosË urban growth has

continued to occur on the outer edges of already established areas.

Furthermore, the new housíng areas tend to be inhabited by younger

married couples who move there from the older esEablished areas.

It ís this section of the population which generates the higher

birth rates. The populat.ion Ín the older areas appears to age and

decrease the more rapidly through the withdrawal- of its younger

members. From the aggregate of these behaviours there appears a

kind of contínuing hrave or frontÍer of high urban gror^rth advancing

outwards from the ciÈy-centre leaving behind 1t a trough of decline.

lJell in front of it, in the near rural areas, is another trough of

declfne.

The notíon of a wave of urbanÍzation based upon the Burgess

pattern Ís far from new, havíng been discussed by such authors as

Blurnenfeld (L949 and 1954), Alonso (1964), LTolf (1969) and Morríll

(1970). However, it Ís sufficient here to have poínted out the
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facts which suggest the operaËion of such a pattern ín this

specific case. ttA micro-level theory of urban growth suggests that

the demand for space by new activiÈies may be separated into a

seríes of wavesr' (Morrill, L970, p.L74),

3.3 COMPARISON OF POPULATION CHANGES BY CENSUS C.D.s AND L.G.A.s

L96L-t966

During the early stages of this study in gathering and

processíng of eensus daËa, conslderable work was done at the level

of índividual census collectorrs districts (C.Ds) for the

intercensal period 196I-1966. Although analysís was not contÍnued

at this seale, some ínteresting features emerged. Some are

mentioned here as a passíng acknowledgment and íllustratíon of the

extent to whích spatíal generaLlzation disguises ínternal variatÍon.

Comparison between L.G.A.s ís complicated by the enormous

variatíon ín sízes of both populatÍon and terrítory, a fact notecl

also by Stímson (L97L, p.2) and Stimsonand Cleland (L975, p.27).

In 1961 the largest L.G.A. had approximately 24 tímes the popula-

tion of the smallest while variation between extreme census C.Ds

eras generally about tr,¡elve to one. It is to be expected therefore

that ürith fewer extreme data units and a fíner spatial net!üork,

useful patterns not evident at a coarser scale shoul-d have emerged.

Rates of populatíon change hTere calculated and then grouped lnto

deciles for mapping in terms of 1961 C.Ds. The most outstandlng

features to appear are described briefly below for only two

caÈegories of L.G.A.s - areas wlth high growth rates and areas
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ürlth l-or^r gror¡rth rates.

3.3.1 Inlithín L.G.A.s of hlghest grol^Ith rate

(a) El-ízabeth-Salisbury L.G.A;srdespite the hígh growth rankíng,

have areas of decrease ín the earlíest settled ttcorerr parts near

the Little Para Ríver surrounded by areas of moderate growth. The

most spectacul-ar Íncreases, whích clearly dominate the general

trend, occur further away towards- the L.G.A. peripheries.

(b) Noarl_unga has íts híghest growth in the northern and north-

eastern half, nearer the C.B.D. It had a core of lower growth

around the long establíshed Port Noarlunga with further decreases

inland and tot¡ard the south.

(c) Tea Tree Gull-y has two smal-l- pockets where growth rates'

whích though stíl1- high, are less than in the remainder of the

L.G.A. One includes the original- village at the city-ward end

and the other is a hílly rural area al-ong the eastern border.

3.3.2 llithln L.G.A.s of less than average grotrth

Many L.G.A;s of only moderate growth contaín pockets in the

top gro\^tth decile. The following are examples.

(a) trtoodville has high gror^rth in the south-west, compensating

for large areas of moderate decline along the Port Road.

(b) I{est Torrens has high increases in its western half '
contrastÍng wÍth heavy decline in the east toward the C.B.D.

(c) PorÈ lidelaide ís generally an area of heavy decline but at
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Largs and Taperoo are C.Ds wíth strong growth¡ onê Ín the Ëop

declle.

(d) Enfiel-d has three separate high growth centres, one each in

the north-T¡rest, north-east, and south-east.

(e) Burnside displays a nice gradation with decline near the

C.B.D. and steady increases in grolsth rate wíth disËance to the

east, reaching the top decíl-e aloríg the f ooÈhills r¿ith strong but

less íntense grornlth beYond.

(f) Marion and l"Ìítcham also display thís kínd of general gradation

away from the C.B.D. and into the foothílls.

(g) f{alkerville, though a sma1l inner L.G.A. of low growtht

includes some C.Ds wíth decreases and oËhers with increases. In

thís regard at least, it is unique amongst Èhe inner L.G.A.s, a

point to be noted later with regard to rates of popul-ation turnover.

(h) SÈirlíng, a unique L.G.A. in the Adelaíde Hills, has an

ísland of peak growth (decile 10) with fal-l off in rates of growth

in all dírections to -areas of decline (decile l-) in the norÈh-east.

In the north-h7est, toward the city centre, after a low trough

(dec1le 6) there is a steady increase until peak growth (decile 10)

reappears in the outer edges of the adjoíning L.G.A. Mítcham.

(i) G|enelg has an inner core of decrease but an outer ring of

moderate increase.
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3.4 SoME FURTHER QUESTTONS

The foregoíng analyses of differe-nces in growth rates and

net mlgration rates suggest that a very consíderable amount of

resídence changíng is going on within the Adelaíde Statístícal

Divlsíon. Furthermore, it 1s clear thaÈ regardl-ess of whether

movement of residents Ís mainl-y ín or out of L.G.A.s ít is havíng

a greater relative infl-uence on the populatíon composition of the

areas concerned than mere aging and natural increase alone.

So far, only net migration, the effect, not the actual- move-

ment, has been described. Thisrtherefore, raises speculaË1on on

the obvious questÍon of what amounts of real movement areas have

experienced. Sírnilar1y Ít can be asked which areas are llnked

together through fl-ows? Are moves betureen them chiefly Ínward or

outhrard? hlhat are the dístances and dírections of such moves

especially wÍth regard to the total form of the city?

It ís obvious that to ans\^rer these guestions iË is necessary

to obtaín actual counts of movements between spaÈíal units or cells.

However, as poínted out already, the census on whích analysís to

thÍs point has been based, does not provide anythíng suitable to

ansr¡rer the above questions even thoughrfor the first tíme ín an

Australian censusrlnformation was gathered in 1971 about the address

of respondents at the prevíous census, Al-though this does not

answer the questions just posed, the data wíll be use<l later in

this study (secÈíon 4.2).
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3,4.L The need for another source of data

One of the major difflcul-ties faeing those who study internal-

migraÈion ís that of obtaínÍng suítable data. Moor:e (1969b, p.1-14)

saw this as the main problem ín pursuing empírÍcal research at the

aggregate level and claimed that it |tconsÈitutes a major research

task which could fornr the basis for much subsequent work". In

addition Moore (1966b, p.108 and simílarly 1970, p.15) bel-i.eves

that " the approach adopted by the individual student depends to

a great extenÈ on the data availablet'. It ís claimed by Simrnons

(l-968, pp 649-50) that the nature of the data available in the past

has tended to concentrate research on statíc rather than dynamíc

patterns. Ilowever, it is apparent that as researchers tackle the

probl-ems outlined by Simmons, they will- be obliged inevitably to

díscover, modify and adapt avaílable data sources to serve encls for

which they were not intended.

Many publ-ications on population movement make no more than

passíng Teference to the source of data, thereby often gívfng the

lmpression that suíËable data are more easily obtained and more

relíable than is the case. The purpose of this secËíon is to

discuss and evaluate electoral rolls as a source of data on inter-

na1 mígration (Morríll, L965a, p.33; !üolpertr 1965, p.160). In

partfcular the South Australian composite roll-s will be discussed

with respect to their characteristícs, especíally since the change

to computer maíntenancer ând their defíciencies and bíases as a

source of informatíon on internal mígration withÍn the total popula-

tlon, and especíally ín the Adelaide Statistical- Dívlslon.

f'
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Several European countrÍes maintain continuous populatíon

registers lÍke those in Sr¿eden which were the basis for the r¿el1

known srudies by Hägerstrand (1957). and Olsson (1965). trlhere

registers do noÈ exist l-ess compl-ete data must be used, such as

commercial directories (Adams , 1969; Brown and Holmes, 1971),

electoral registers (Moore, L966b and L972; and Hugo, 1971a) and

public utílity account lístings (Clark, L970; Donaldson and Johnston

1973; Irfhitelaw and Gregson, L972i' Whítelaw and Robínson, 7972).

Any substitute for a population register ín the study of

mÍgration is certain to have vaTious ínherenË deficiencíes or

biases. The latter result from the characterisËics of the partic-

ular system which is made to yíeld data for v¡hích it was noÈ

clesigned. The user of bÍased data sources Ís faced with the

problem of selecting from the various al-ternatives the source

which best serves the purPose, discovering the naLure and magnitude

of the deficiencíes and biases of the partÍcular source selected

(see Moore, 1972, p.47), and finall.y making adequate allowance

for the shortcomings identífied.

Data required for studíes of human migration may be dívíded

convenÍently into three categories where characteristícs are soughË

for population (movers or stayers), movements, and the enviroriment

of donor and receptoï areas. Moore (L972, pp 47-8) and Hugo

(L97ta, Chap.3) have discussed the relative merits of various

aources in neeting the need for data. Hugo (I97Ia, p.73) has con-

eluded that among Ëhe admíttedly bíased sources available in Australia

none is more comprehensive in scope, and amenable to analysis than
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FlG. 3.5. Comparison of boundar ies of local government areas and

electoral subd ivisions, 1971.

Sources¡ (1) S.A.YearBook,1972.
(2) Report of Electoral Commission,l969'
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el-ectoral- registers .

The decísion was taken therefore, to use electoral rolls as

the rnajor data source for thís study of intra-urban migratÍon ín

Adelalde. The decisíon, while hopefully gaining ans!'¡ers to some

quesËi-ons, íntroduces nerÂ7 problems, the chíef of whÍch are not the

practical ones of data col-lectÍon and handlíng, important as those

problems may be.

The maín problem here is one of logÍc and concerns the

difficulty of achíeving a satisfactory comparíson or statistÍcal

link betrveen the different spatíal units involved in the change from

L.G.A.s (n = 32) to electoral- subdivisions (n = 50) . In Figure 3.5

the two sets of boundaries are superimposed on a single map for

vísua1 comparíson. The enforeed change from one spatial unít to

another coul-d be undertaken wiÈh some confÍdence of preservíng

portability, of information already acquired if strong sírnílarity

could be demonstrated between the two different spatÍaJ- systems.

This míght be achieved if mapping the same coumodity in the two

systems yíelded patterns of acceptable likeness.

An obvÍous solutíon to the change-over problem ís to transform

data areas to a cormton basis. One of the thlo systems could be

transformed ínto the other or both changed into a third system.

The foll,owing are cited as specific 1oca1 examples:

(a) To transform electoral data to conform wíth L.G.A. boundaríes

r¡ould mean a loss of much of the fl-ow 1-inkage information available

for electoral uniËs and thus reduce or negaËe the value of choosing



Census ColLectors Dístrícts
(1971-r D = L2L!+)

ComparabiliËY
achíeved bY
C.D. partition
and re-assemblY
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1971- Censuses

/ Directly assembled
by officíal design

(i-ntercensal
adjustmenË
needed)

/
Not readily

amenable

S.D. s

Electoral Subdívisions

1-971 (n = 50)

Local GovernmenL Areas

I97I (n = 32)

C.D, s

L.G.A. s

Fígure 3.6: Relationshíps between spatial uníts used in
this study Ín analysis of population movement'
Adelaide StatÍstical Dívision.
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to use thÍs source.

(b) To transform L.G.A. clata to el-ectoral boundarÍes is clearly

a huge chore as the rnap indícates. The techníque usual-ly

employed for achíeving thÍs involves the transfer of sections of

populatíon according to the fractlon of a PaTent area contaíned

wíthín the ner¡. A large amount of approximatíng would be necessary

in this case to transfo:ro 32 ateas into 50 when perhaps only haj-f

of the boundarj-es coincide. It ís questionable whether the

necessary approximation would allow any meaningful measure of

si-mílarity to emerge.

(c) In sectíon 3.3 it was Írnplied that census c.D.s are devised

to nest completelywíthin L.G.A.s. A transformation of the kind

desired could be achievdd therefore by using census C.D.s as

buíl<ling blocks to assembl-e areas comparabl-e or even perhaps

ídentícal wíth the electoral subdivisions. This ís the approach

used in the present study.

Figure 3.6 shows diagrammatically the logícal l-ínks v¿hich

exíst between the three spatial systems under díscussion and the

difficulty of achieving comparability.

3.5 COMPARISON OF DATA FRoM L.G.A;s, C.D.s AND ELECToRAL S.D.s

Rates of net change ín the populaÈÍon totals as measured by

the respectíve data collectíon systems !'Iere selected as the test

item for common spaÈíal- representaticln ín terms of the fifty

electoral subdivisions. The procedures adopted \^/ere as f ollows.
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Intercensal changes for collectoris dístríc.ts between 1966 ancl

1971 were reallocated by grouping, or cutting fracÈíonally rvhere

boundary overlay made this necessary, to compile data for each of

fifty electoral subdivfsions. The intercensal change for

el-ectoral subdivisons vras mapped as per cent per annum and is shown

in Fígure 3.7. The comparabi.e data (on the net change ín total

elecËoIs for each subdivision) was gathered from electoral ro11s.

For reasons explained elsewhere (ôectíon 2.3) this v¡as only avail-

able for a fifteen month period in 1970-7L. Nevertheless this also

was mapped .as a raËe of change in per cent per annum and is shown
- _i

in FÍgure 3.8. The statistícs represented ín the maps are set

ouË ín Table 3.3.

To test the null hypothesis that the tr,ro distributions are

unrel-aËed, the absolute fígures of annual ehange htere compared

statistically using Pearsonts CorrelaËion Coefficient (r). The

result (r = 0.94O, significant at better than 0.005 for 48 degrees

of freedom) provídes evidence enough that the Ëv¡o data sets are so

strongly related that the enforced change-over of spatial uniÈs may

be undertaken with confidence.

Inspectíon of the ranking columns ín Table 3.2 reveals interest-

ing and important evídence of spatial varíability ín the degree of

símilarj-ty of subdivísÍons on the two scales. Some account needs to

be taken of these differences because all subsequent discussíon of

resfdenËial movement, is based upon electoral ro11 data with reference

to electoral subdivisions. Spearmanrs rank correlaÈion (R) was

0.810.;and":sj.gnifícanÈ at better than 0.05 (df 48) despite the wide
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0
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CO}IPARISON OF NET CIIANGES IN POPULATION OF ELECTORÀL SUB_DIVISIONS

ìfEASURED ßY CENSUS D^TA (1966-197r) and ELECTORAL ROLLS (1970-197r).

Blectoral 1970-1971 (b)

CODE

NO. SUB-DIVISION

712
713
1L4
7L5
7L6

FLOREY !¡EST
GILLES WEST

ROSS SI.IITII
ST. PETERS
TORRENS

72 = ANGAS (Part)
722 FISIIER EAST
Par I
124 HEYSEN NORTII

73 = BÀRKER (Part)
PaÌt
730 ALEXANDR¡,
1JI FISIIER SOUTH

732 FLACSTAI'F HILL
736 HOANA

74 - BoNYTHON
14T ELIZA¡ETH
742 FLOREY EÄ.ST

143 I"IODBURY NORTII

144 PLÂYFORD

145 SALISBURY

71 = ADÐLAIDE
7II ADELAIDE

75 = BoOTHBY
75L BRAG]

81 = STURT
811 COLES
aL2
813
814

DAVTiNPORT

GILLES ÊAST
lIICIIBURY

50
38
2t
46
¿i8

43

36

15

14
6
1

4

13
3

8
11

33
I1
t8
34

27
24

39
t2
49
22
35
32

772
711
714
775
776

FISHDR I.IEST

GOODWOOD

HANSON EAST
I'fARLESTON
MITCHELL

78 = llINDlrÀRSH
781 BtrVERLEY
782 IiÀNSON NORTtt

783 HENLEY BEACII

184 PEAKE
785 SPENCE SOUTH

186 TUEBARTON

77 = HAIIKER
17L ÀSCOT PARK

79 = KINCSToN
19L BRIGIITON

192
793
794

CLENELG
HANSON SOUTII
MÄt¡soN

752
753
754
'ìs5
156

FISHER NORTH

LEA}ROOK
I'lITCHAII

NORWOOD

UNLEY

ALBERT PARK

ANGLE PARK
PRICE
S EMAPIIORE

SPENCE NORTH

9

l0
16
28
tl7
42

80 = PORT ADELÀIDE

24
29
19

5

44

45

40

20
29
26

1

11L

3l

80r
802
803
804
805

82 = WÀKEFIELD (Part)
Part
823 GOYDI'R
Par È

824 LIC}IT NORTII

TOTAL

soURcE: (a)
(b)

424 12 9t!5 lO J91 2.21

Australian Bureau of StâtlsElcs, Censuses June 3O' 1966

Infornatlon suppllccl bv SLate Elecloral Department for tlav I
and June 10. 1971
2, 1970 ánd June 11 t91r
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varfatlon Ín some cases,

The accompanyíng graphs (Fígure 3.9) pr:esent rank devíations

in two \^rays: fírstly, for each subdivisíon on Ëhe combined scales

with the largest devíations individually identÍfied and secondly,

a frequency dístribution showíng both positíve and negative

devíations vrith the whole range divided ínto three classes. These

are shor¿n also on the accompanying rnap (Fígure 3.10) .

The dj-scussíon which follows centres around explanatÍon for

each of the two groups of extreme deviatíons. The arbítrary

decision has been made Èhat only subdívísions with deviaËions of

four or more rank positíons !,Iarrant consideration and those with

seventeen and over need close scrutfny. Considerable reference

wí1l be made to the following naps and díagrams which are to be found

in other sectíons of thís study.

Fig. 4.5 Index X4 Child-woman ratio

Fíg. 4.6 Index X5 Percentage dependent children

Fig. A.l-2 Index Xll Percentage single females

Fíg. A.l-3 Index X12 Percentage single males

' Fig. 3.L3/I Percentage el-igibles on the rol-1

Fig. 4.32 Percentage adul-t alíens (see also Fig. 3.LUZ)

Appendix B: Age pyramids.

3.5.1. Areas of underestimate (negative) by the electoral rol-ls

Short-fal-1 ín electoral change as compaled wíth intercensal

populatlon change is likely to be due to íncreases in Èhose sections
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Australian Bureau of Statistics. (2) State Electoral Dept., Adelaide, 1970-71.
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of the population which, for various reasons, are not eligible to

regfster as electors. These incr:eases may be accounted for by

the followíng three círcumstaneês.

(a) High birth rates increase the population of an area without

íncreasfng the number of electors (see maps Figs. 4.5 and 4.6).

Thís is the case in Salísbury (S.D. 745)ì Goyder (S.D.823),

Coles (S.D. 8l-1) and Gilles Easr (S.1.813).

(b) ÍJÍgh íntake of non-naturalízed persons (aliens) increases

the population buË not the number of electors ín an area (see

maps Fíg. 3.LLl2 and Fíg. A,,32). Thís ís the case in Goyder

(S.¡.823), Marleston (S.D,775), Goodrvood (S.n. 773), SÈ. Perers

(S.D.7L5), Coles (S.D.811) and Gíl1es EasÈ (S.D.813).

(c) High intake of persons under 2L years íncreases the popula-

tíon wÍthout increasing the number of elecÈors (see maps Fíg. 4.12

and Tig. 4.13 and.Appendíx B t age pyramíds ). This occurs

especúalIy in areas wíth high concentratÍons of flats or accommoda-

tion for students or oÈher young people, such as Hanson East

(S.D.774), Bragg (S.O; 75L), Torrens (S.O.7L6), and ro a smaller

extent, Mitchell (S.D.776),

Goyder (S.D.823) with a rank difference of 31 has a high

proportion of resident aliens who by definition are Íneligible to

be el-ectors, has a hígh chÍ1d-rn'oman ratÍo, a high birth rate and on1-y

a moderate rate of natural-ízation of a1íens. All these factors

contríbute to the total population increasíng rruch more rapídly than

the electoral populatíon r¿hÍch is therefore a relatively less

reliable predíctor of changes in the former.



APPROX. OUINTILES
Ratio p€r 10,000 populalion

I 5f6
TO
,E

21
TO
20

17
TO
14

I
TO
5

n=6

n=6

n:6

. n=7

H 4
TO
0

n=6

Mê.n = 15 per lO,mO populd¡on.
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FlG. 3.11 (2): Percentage of adult aliens in adult
populations of electoral subdivisions, 1971-

Sources: Australian Dept. of lmmigration, and Australian Bureau of
Statistics.

Sources: Australian Dept. of lmmigration, and Australian Bureau of
Statistics.
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3.5,2 Areas of overiestÍmate (positive) by the electoral rolls

ThÍs occurs Ín areas where change in the electoral populatlon

is at a greateï rate than j-n the total populatíon. Electoral

numbers may increase relatívely faster than the popul-ation when

people already resídent there and counted ín the census become

registered electors under the circumstances outlíned below.

(a) Eligibl-e persons already resident ín an area and turning 21

years of age add to the electoral ro11 without increasíng the popula-

tíon. Thís has occurred Ín moderately long-settl-ed suburbs built

up in the 1950rs during the post-war buílding boom, such as Bríghton

(S.D.7gl-), Hanson (S.D.793), Glenelg (S.1.792) " Beverley (S.D.781),

Angle Park (S.D.802), and Spence North (S.D.805), (see age pyramids,

Appendix B).

(b) Overseas mígrants (aliens) residing in an area axe included

in the census count buË on becoming natutaLízed Èhey are added to

the electoral ro11 without an increase ín population. See the

accompanying map, T'igrrre 3.11. A¡eas affected ín this hlay are

Beverley (S.D.781), Spence North (S.D.805), Angle Park (S.D.802),

Norwood (S.D.755), and possibly Light North (S.D.824),

(c) A high intake of adult-elecËors and a relatively low íntake

of chíldren and aliens vrould have the effect of producing a closely

sfmilar count of population and electors but alter the relatíve

rankíng compared wiÈh other areas wíth a more rrbalancedtt population.

Areas líke Unley (S.D .756), Norwood (S.D.755), Leabrook (S.D.753),

and Físher gest (S.D.772) have high concentrations of flats and home
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3

uníts which would encourage thís trend.

(d) A strong outflow from an area of non-electors (such as young

people to attend educatj-on or employment in more distant areas,

or alíens) would have the resulL of reducing the census count

wiËhout reducing the el-ectoral roll. This may have taken place

in the rural-urban frínge areas of Líght North (S.D.824), Heysen

North (S.1.724), and Alexandra (SrD.730), but at present this is

hard to substantíate.

5.3 Areas of general agreement on population change

It hûs been assumed so far ín the discussíon that the 29

subdivi.sions where rankings on the tr,ro scores devíated by less than

four, have- populaÈion change well approxímated by changes in elector-

al numbers.

Hor^rever, íÈ is important to poínt out the fact that the

census inforrnation covers changeÉ over a five year span' thereby

maskíng any trends which may have origínated toward the end of that

time. The electoral. figures, with whích comparison is being made,

were derived from the last fífteen months of the same períod and

therefore may indicate trends not yet apparent in the census figures.

Of course, observed changes could be, equally weJ-l, brief local

variations of a temporary nature. The followíng questions are posed

as examples of interpretaÈíve uncertaínties:

(a) Is the positíve increase registered ín Norr,¡ood (S.D.755) on

the ro11 an indication that the earlíer decrease in popul-ation has

been slowed down or even reversed?



OUINTILES
(n=501

Yo tangø

74.52
lo
61.53

2 61.52
to
58.03

o 58.02
to
55.53

4 55.52
to
44.53

lÌ-i-ill::::::::l 44.52
to
40.00

Soufcos: Computat¡ons by author bâsod on dstð f.om
(1 ) Census 30 June 1971, A.B.S.
(2) Stato Elsctoral Dept,, Adslaide 1970-71

KILOMETERS
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(b) Is the change from positive to negative in Fisher East "' 
'

(5.D.722) indicatíve of a recent acceleraËÍon in population out-

movement? Is the incoming populatíon maínly non-voters?

(c) Do areas, such as Adelaíde (S.D.7L1.), Florey l'Iest (S.D.1LZ),

and Ross Smith (S.D.7L4), which experience a greater population loss

according to the census than the electoral rolls, in fact have a

stronger net outflow of non-voters, that ís, children and alíens?

The fact that regisËered electors constítute only a portion

of the total population has been commented upon already (sectíon 2.3)

and r.rí11- continue to enter discussion as a factor of some importance.

Furthermore, it is to be expected that Èhere will be considerable

spatial vafiatíon in the relatíve síze of the group so desígnated.

Figure 3.12 maps for Adel-aíde the proportion of the toÈ41 populatíon

regístered as electors in each subdivi-sion. Such variaEion deríves

prímarily from locational dÍfferences in population age structures

which are discussed later and Iepresented graphícally in Appendíx B

and Appendix C.

An important assumpÈion whÍch so far has remained implicít in

discussion ís no\^I to be stated and examined closely. The assump-

tíon has been that those people eligible to regíster as electors do

so in all subdivisions in approximately equal proportions. If thís

ls not the case, then a further complicaÈÍon is suPerjlnposed upon

the explanatlons dlscussed above of the observed dlfferences between

rates of change as measured by census ancl by electoral ro11 counts.
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3.6 PBRCENTAGE OF ELIGIBLES IN THE POPIILATION I^IHO ARE ON THE

ELECTORAL ROLL

Hugo (L97La, p.78) showed ttrat in the four non-rnetropolitarr

CommonwealÈh Electoral Dívisíons, the percentage of eligÍble persons

actually regisÈered on electoral rolls I^Ias as follolrs.

TABLE 3.4

percentage of ElígÍble Brítísh Nationalsl Registered as El-ectors
in Non-rnetropolitan ElecËoral DívisÍons, June 1966.

Division Percentage eligible Persons,
registered on electoral rolf

aÈ date

Angus

Barker

GreY

I,rÏakef íeld
Non metropolítan total

94.84

93.26

90.37

99.4s

94,48

LO/ 6/ 66

7/6/66

26/ 6l 66

3/6/66

Notes: 1. Populatíon as at the census, 30th June, 1966

2. El_ígíble persons are British Nationals aged 2I years
and over

source; Hugo (tglta, p.7B) - special tabulations providecl by A.B.S.,
Adelaide.

The fact Èhat values cover such a small range would seem explicable

in terms of minor differences ín elector behavlour ín the dífferent

aïeas. For example, Grey contains large industri.al towns with a

high population Lurfiover ín contrasË to l,trakefíeld, a stable

prosperous primary producing area. A full- 100 per cent registra-

tíon cannot reasonably be expected because of a tíme-lag buílt into

both t.he residential qualification for electors (see Seetj:on 3'7 '2

and ward, Lg75) and the procedures ín ro11 mainEenance. I'he problem
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Sources: Siáte Electorãl Dept., Adelaide and Australian Bureau of Statistics'



94"

of time-l-ag ís discussed later in some detaíl-. A further loss

occurs because a small number of British Nationals of approprÍate

age aïe oËhen^rlse disqualifiecl through unsoundness of mínd or by

beíng irunates of prÍ-sons or holders of temporary entry per:mits.

Nevertheless the registration rates quoted above have been taken

f-o lndicate that electoral rolls in S.A. include a high proporLion

of those eligible to appear on the-m. Hor¿ever, sj.nce Ëhe data

gatheïed by Hugo was only for non:metropol.ítan areas it was clearly

pertinent that Lhe present study of the Adelai.de area should,Ínclude

ínformaËíon of a similar kínd specific to the study area. The

accompanyi.ng Table 3.5 (column 3) sets this out for the fifty

electoral subdívi-sions of Ëhe Adelaide Statistical DÍvisíon.

Fígure 3.L3/L maps tlìe dístributíon in quintiles'

A remarkable feature ís that twenty-one of the fffty sub-

dj-vísions shou more than 100 per cent of elígib1-e persons are on

the rolls. Such a seemingly impossíble resul-t would appear at first

to cast serious doubts upon the reliability of the data. In these

círcumstances, if it ís the accuracy of the comparative figures on

electoral registratíon rvhich ís doubted, then ít follows that one must

also question the abilíty of electoral data to yÍe1-d reliable

information on intra-urban mígïatory movements as attempted in thís

study. It is Èhus of basic importance that a satisfactory explana-

tÍon be found for the apparently anomalous nature of the results

IÍsted ín col-umn 3 of Table 3.5 The graph (Fígure 3.1'412) shows

among other thíngs the distrÍbution of the unadjusted percentages

among the electoral subdívisions.

t
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3 .6.1 Search for estÍmates of error

The two ÍnformaÈion elements used in the initial calculatíon

for each e-lectoral subdivisiorl \^lere:

er of elec rs on the ro11 at 11 6 7L

nurnber: of Brit.ish Nationals 2L years and over at census 30 t1-6

Logicall-y the numerator cannot be challenged for accuracy in this

context, but note should be taken.however of the fact discussed

elsewhere (see Sectíon 3.7.2 and Ward, L975) Ëhat weeks and some-

times even months may pass before an electorrs resídentiaL movement

in or out appears on the ro11. The second elemenLr on examination

for possible error, T¡las found to have three maín sources of dis-

torËion.

(a) Some people enumerated at census were rrnot in usual place of

residence" and Èheír pïesence as IN-VISITORS thus infl.ated the local

census count.

(b) Registered el-ectors who rvere absent from their t'usual place of

resÍdencettat census \¡/ere not íncluded in their local count, which

was therefore deficient of its oUT-VISITORS.

(c) In thís present sËudy the process of amalgamating census

Collectorrs Districtg to obtain population data for areas

equivalent to Electoral Subdivisions necessitated some cases of

estimatíon. Thís involved estimating fractíons of certaÍn

indivÍdual C.D.s ín the sma1l proportíon of cases where they were

cut by electoral boundaríes. Possíble error resulting from such

estímates was ínfluenced by both the number of C.D.s to be sp1-j-t ín

a gíven subclivision and the size of the total populatíon involved.
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The sources of dÍstortíon lísted above are no\^7 díscussed i-n detail

especial ly with regard to data suítable as i-ndj-cators of the level

of distortion.

3.6,2 In-Visitors as Infl-ators of Populatiorr Numbers

The 1971 census distinguished each enumerated person as either

r,a usual- resident of t-his dwe1l ing" or a visítor. The dífference

between the total census population and t'usual residenÈstt yíelds

Ëhe number of I'in-vísítorstt. However for present purposes not all

in-visitors are Britísh Nationals aged. 2L years and over. un-

fortunately no cross-tabulation was available to determíne the number

from this subgroup whích had been included ín the origínal denomina-

tor. The best way of dealing with thís source of error I'Ias to

assume that the proportion of ín-visitors eligible to be electors

was the same as in the host population of the subdivisj-on. Based

on this assumpËíon, adjustment for each subdivisíonal- count of

those elígible to be on elecÈoral rolls was made as follows:

(nritísh Nationals 21 years and over) deduct (persons nc¡t in usual

resldencermultiply by percentage of host populatj-on Brítísh l{atíonals

2L years and over). The ín-vísítor estímate ís shown ln colurnn 6 of

Table 3.5.

3.6.3 Out-Vísítors as depletors of eligible population numbers

Useful to thís study is the fact Èhat when elections ar:e held

registered electors fall into the followí.ng three broad categories

according to general voting behaviour:

(a) Those who vote qriLhín Èheír home subdivision (and so probably

r,¡ould have been at home to complete a census re-turn)
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(b) Those who f ailed to vote (and wl'rose presence or absence f rom

home Ís unlcnown)

(c) Those r'ho cast eíther postal or absent voËes (Iîost of the

voters in thÍs category were presumably absent from theír usual

place of resídence and are here Ëaken as a representative sample

of those who would be absent at the tíme of a census)

AccordÍ-ng1y, electoral recor:ds \47ere consulte-d for the

compul-sory polls held on 30th May L970, l9th Sept. 1970 and

10th Mar:ch L973. The fírst of these yiel<led the lowest percentage

of non-voters ând \¡ras used therefore as an indication of the oumber

of el-ectors v¡ho might be- expected to be away from "usual place of

residencett during a census. It \¡7as assumed that non-voters in-

cluded in their number some vrho r¿ould have claimed eíther absent

or postal votes had Èhey yoted. In ad,litíon iÈ was assumed thaË

the proportion doing so would be the same as that for voters. A

further refinement was made because the census was held about one

year after the 1970 election. Therefore the count of out-vísitors

was multiplied by the annual rate of change of the total electors

in each subdívÍsíon. The follor"ring summarizes the derivation of

the estimated number of out-vlsitors.

1_00 X (annual growth rate(Total- absent and postal votes) X
% who vote of electors)

This result Ís shovrn ín column 5 of Table 3.5.

The difference between the estímated number of in and out

visitors determíned the extent Lo rvhich the denominator in the

original. calcul-atíon of percentage eligibles on the ro11 should be
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corrected by increase or decrease. The actual size of this

possible adjustment ís shown in colurmr 7 of Table 3.5. Column

B shows the corrected esEimate of Brítísh Nationals 2l years and

over normally residen¡ in each subdÍvision and column 10 the

correct.ed percentage of eligibles registered as electors. In all

cases a more logícal figure has resul-ted. However, despÍ-te thÍs'

there remain eíght subdivisÍons r,irith scores sti11 ín exe-ess of

1-00 per cenÈ. The map Figure 3,.L3/2, shows for S.D¡.s the

adjusÉed percentages on the elecËoral rolls. The graphs in

Figure 3.L4/T and 3.L4/2 shor^r the statistical effect of the

adjusËments on both the indívídual S.D:s and ¡þg 6lreral-1 dístribu-

ticln.

3.6,4 Influence of Splít Census Coll-ectors Dístricts

Mention has been made already of the probl-em invol-ved in

amalgamating census collectorrs distrícts to cover territoríes

ídentical with each electoral subdivision. The accompanying

table shows in column l-1 the toËal number of fragments hrhere

estÍmation of population vras necessary. For mappÍng purposes'

subdívisions \^/ere grouped according to the number of such fragments

they contaíned. This.is the basis of the map Ín tr'igure 3.L3/3.

Column L2 of Table 3.5 shows for only the splít areas 10 per cent

of the estímated number of Britísh NationaLs 21, years and over

cont-aíned wíthin them. The notion involved here is that an

estimatíon error of this order could have occurred. Therefore a

tr1al comparison of thís possibl.e error r,¡ith the outstanding margin

of the electorally elígíble can demonstrate whether the anomaly
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nay be thus exPlained.,

In at-temptíng to explain the eight case-s r+here e-ven the

adjustecl scores for registered el-ecto::s stitl exceed 100 per cenÈ,

the question Ís what size el:ror in esti.mation of fractíons of sp1'j-t

c.D.s rvoul_d cover the remaining margín. The requÍ-red mínimtlm

eïror values for each s.D. are as follows I l!¿7" (s23) , 2lr% (753),

3"/. (785), 5% (7Br) , 7% i(Bos), 87".(7L4) | 9%7" Q24), and 1B% (1L2).

In a1l but one case then an error margin of less Ehan 10 pel: cent

coulcl explaín the remaíning apparently excessíve registrat:ion rate'

In the worst case (s.D" 7L2) the presence of a large public hospítal

complex probably ensuïes that much moÏe than the usual local per-

centage (54.3) of in-visítors is ín fact Britísh Natíonals 2L yeaxs

and oveÏ. An absolute erroÏ of only 50 to 100, out of 665 ín-

vísitors, woul<l be necessary to correct thís'

After cornpensatíng in Ëhe way described for the varíous dis-

tortíons it seems then that the proportion of eligíble residents

who are actually regístered on the fí,fty electoral roll-s varies

between about 70 and 99 per cent, whíIe Adelaide statistícal

Dívision as a whole has a rate of 95.9 per cent' slighÈly higher

than that described for non-metropolitan areas ín l-966 by llugo

(197la).

Reference was made earlier to the existence of a varlable

tirne-lag between the physical transfer of a Person and the

electoral regístration of that move. This ís díscussed later

(section 3.7.2) as yet another possíble factor ín the kind of
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d,iscrepanc.y just examined. The link between levels of el,ectoral

registration and population moblllty as measured by rates of neË

mígration and populatj,on turnover is reviewed in the next chapter

(section 4.3"3).

Havíng taken the decision to study populatíon rnobílity with

data fron electoral rolls, the thrust of the argument so far may be

summarized as f ollows. Inlhen compared $/ith the census orl neasul:eg

of popu1atíon trend the results $/ere not signífícantly differerlt.

Further analysis of populatíon data is conducted on the assumption'

that the t\^ro systems are suffícíently alike to allow gener¿LLzat'Lon.

Spatíal variatíon ín r:egistration rates of persons eligible to

regíster have been descríbed and explained.

It ís appropríate noüt to descríbe the electoral rolls and the

manner of their operation and define certain terms. This will make

c.lear the flexíbilíty and limítaËions of the data which is beíng

used here for a purpose for which the system l¡ras never íntended'

3.7 FEATURES OF ELECTORAL REGISTRATION IN SOUTIT AUSTRALIA

Both the Commonwealth and the State goveTnments have depart-

ments responsible for implementing their respeetive el-ectoral acts.

They have co-operated to rationalize operatíons ancl now produce a

c.gmposite roll- f rom the pool-ing of resources. The structure of

relatíonships is shown diagrarnmatically in Figure 3.15 which

íl-l-ustrates the f 1or¡ of information supplied by a member of the

publíc when loclgÍng a claím cardc
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3,7.I CategorÍes of el-ecLors

Althougli there are minor legal dífferences between electoral,

requirements laicl dor,n by t-he variorrs Austral-ían staËe-s ancl the

Conmonwealth governnent, ít ís the latter whÍch effectivel.y pre-

sc::ibes mosL limj-tatíons in practice" Under Comrnonwe-alth laru ít

is compulsory for all eligible persons to regisLer as electors and

to supply correct ínformation. Eligibl.e persons are aged at

least 21- years (since March 1973 includes a1l over 18 year:s) a¡d

Britísh subjects (j-.e. by birth or naturaLi-zation are Aust-ralian

citizens or cj-t,izens of any mernbel country of The Commonr"realth of

Natíons) who having ]-ived in Australia for a tnínimum period of six

months t'are not of unSound mindr Convicted and under sentence for

any offence puníshable by imp::ísonment for one year or longer'

attaínted of treason or hol-ders of Ëemporary permits under t-'he

Mí.gration Act" (Aítchison, 1969 , p.50. A' rewordíng of C'E'A' ,

part VI, ss.39).

At interval-s of approximately a year rrrevíevz campaignstt are

held during whích every entry in the roll ís checked by door-to-

door vÍsÍtation based on the t'habitation índexil maintaíned by each

dívisÍonal- returning offícer (Figure 1-.). Nerv clajm cards aÏe

left with Èhe hunclre-ds of electors normally found to be ínaccurately

registered. Such campaígns ensure that a high proportíon of

electors appeaïs correctly on the r:olls. Hugo (l97La¡ PP'78'79)

showed that the perce-ntåge of eligible pe-rsons registered as

electors duríng June 1966 varÍed ín the four non-metropolítan

divisíons from 90.37 per cenÈ to 99.45 per cerrt (see also section 3'6)'
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Both Lhe level of accuracy of the completed records and the volune

of transactíons liandlecl vary co-osiderably through t jrne because

reviews are held at írr:egular ínterval s, a poínt to be conside::ed

when temporal cont¡'rarÍsons are rnade.

Al- no time, of course, is there any ready check on the

absolute accuracy of all ínformation suppliecl by the claímant.

As in the census the information ís accurate to an índeterminable

degree according to the co-operation and honesty of the respondent.

3"7.2 Problem of "time-Iag"

According to the circumstancesr when an elector changes his

place of residence there are different length-of-residence requir-e-

ments or períods for registration or correctíon to be complied ¡víth.

The followíng are exampl-es.

(a) Brítísh subjects (defÍned above) must have resided Ín

Australía for at least six months,

(b) If an elector changes address within the same subdivísíon he

must, by Commonwealth requírement, notify this wíth:rn 2L days of

the move.

(c) If an elector moves from his registerecl subdivision to a

residence sËí11 within the Commonwealth of AusËralia he must 1íve

one month in the nevr subdivisíon before lodging hís new Electoral

Claim. Thís must be done r,¡ithínthenext 2L days.

The rolls as a consequence lack ímmedíacy as a record of the move-

ments of the population, there being ínevitable varíability in the

time-lag between peopl.e actually moving and register:íng their change
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of address.

The el-ectoral- rolIs,Íf take-n as a recorcl of the whole" popui.a-

tíon,have partjcular bias because they exclude- all non^Britísh

subjects (aliens), and Ëhose under 2L years of age (and more

recently 18 years). Many minors, both marríed and sÍngle, l-ive

as independent householders or farnily uniËs and Lhus are a sig-

nifícant part of the residentÍa1 movement patterns of society.

Others D.ot on the electoral ro11 are of course assumed to be

dependents accompanyíng registered electors. Nevertheless, Ít is

inevitabl-e that an indetermínate number of those eligíble to

regíster faÍl either to h.ave their names recorded at all. or to have

al-l theír moves recorded, These defícÍencíes arise eÍther because

the individuals concerned are híghly mobile or because they

deliberately seek to evade the system (see llugo, I97 la, pp "78r79).

3.7 .3 Electoral Units

I^líthin the various limits placed upon them at times of re-

distributíon electoral commíssioners devise boundaries so that the

el-ectorates contaín app::oximately equal numbers of electors who

are judged to possess a degree of homogeneity called t'cornmunity of

interestr', an attribute difficult to defíne and identify.

Although separate and i-ndependent systems of el-ectorates exist

for the Commonr,realth and State governments with fev¡ common bound-

aries they represent a kind of hierarchy (see Table 3.6).

The accompanying map, Figur:e 3.16 sho$Is the spatial arrange-
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ment of electoral units in the study arear

Table 3.6

Compari.son of S.A. Elect-orates f or Commonwealth and State Goverriments,

March, 1970

Number
Number of electo::s

Type of el-ectoral unlt
Mean Lä r-gest Small-est

Commonwealth - Senate l- 632,2L2 632,?-r2 632,27.2

State - Le-g:'-slatíve Council* 5 52,3L3 75 ,515 31,690

Commonweal-th - Ilotrse of Represen-
taËíves

(DIVISIONS) - Metropolítan

- Non-tnetroPolitan

(L2)

B

4

54,907

48,239

56,031

50,273

52,3L5

45,289

State - House of AssemblY/l

(DTSTRICTS) - Metropolítan

- Non-Metropolitan

(47)

28

L9

L5,92L

9,BLl
16 ,838

t0 ,450

i 3, 84l_

8,342

Source: Infonnation suppli.ed by State Electoral Dept. Adelaíde.

* Subject to a selective franchise and vol-untâry enrolment.

/l fne spe-cífíc Ëerms of reference for the Electoral Comm-Lssioners

who devised the most recent redistrj-bution a1e set out in R.E.C.'
!969, Pt 1, pp.7rB. The differíng formalae and quotas for the
state, metropolitan, and country areas are set ouÈ in R.E.C.'
L969, Pt 11, pp.L3-7.

Electoral rsubdivisionsr are the accidental fragmentary areas

resulting from the superimposítion of the t\,lo non-coíncident sets

of electoral boundaries. Although they valy greatly in the number

of electors they contaÍn, subclivísions âre utj.lized as the basic

recording unit, each having a separately bound ro1.1 of standard

computer prí-nt-out. The ïange of sizes by ele-ct.ors enrolled is
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shown in Tab.l-e 3.7.

ì,ogically the largest possible subdivísions occul: whe-re the

State Assernbly Dístrj-cLs are not cut by any other boundary so that

the disÈrict and subdivísion are one and the sane. Subdivísions

of smaller dímensions (the-re are several with enrolnents of l-ess

than one thousand) arise therefore from the intersection of

elector:ate boundaríes .

Table 3.7

Comparíson of S.A. Electoral Subdivisíons, March, L970

Nurnber of electors in
sul¡divÍsion classes

Metropolítan Non-
MetropolíËan

State total

4
2
6
0
6
5
3
2
1
4

11
2

3
4
6

7

9

10
I2

under l-r500
1,500 - 2 ,999

ooo - 4,499
500 - 5,999

,000 - 7,499
,500 - 8 ,999
,000 - 10,499
,5oo - rL,,999
,000 - L3,499

13,500 - 14 ,999
15,000 - L6,499
161500 and over

,
,

7
tJ

7

0
I
9

L6
2
I
4

3
1
I
0
2

4
3
0
0
0
0
0

L

11
2

Total subdivísions
Mean electors

46
9,69L

24
7 ,767

70

source: Information supplied by state Electoral Dept, Adelaíde.

3.8 COMPUTER HANDLING OF SOUTH AUSTRALIAN ROLLS

Since March 1968 South Austral-ian electoral ro1ls have been

mainËaíned by computer. Planníng ancl preparatío¡s began in mid-

1965 as a State project but since August 1968 costs have been shared
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vrith the Commonrvealth (Ðorrglass, l97L). The ve-ry considerab'Le

amount of I'cleaning upt' <¡f records made necessary folJ-owíng con-'

puterisation indicates the clegree of improved accuracy achieved'

As a source of data ín the study of populatíon rnovement electoral

rolls kept by computer techniclues have several advantages over

those kept by the old maDual methods. The "tíme-lags" have been

considerably reduced with Ëhe more frequent and more rapid pro-

duction of both cumr.rlative l-ists ánd updated rolls " The latter

can appear.wj-thin 24 hours of the issue of the wríÈ for an electíon'

Otheï advantages concern the accrrracy of the record aDd include

(t) uuitt-in checlc procedures ensuríng agreement of vaÏíouÉ; tal-líes

on príut-outs (2) detection and correctíon of dupl-ícated entfies '

an ínherent problem wíth electoral rol1s, (3) unifclrm presentatíon

of information about the elec-tor, and (4) checlcs for ri-egalityr

against master lísts of information supplíed by electors'

There are aLso improvements in Ëhe case of extracting data. For

exampl.e the uníform accuracy of posÈcode and suburb allocatíon malces

possíb1-e additíonal- areal uníEs sma'ller Ëhan subdívisions and by

using special'pïogrammes data can be extracted, manipirlated' and

expressed automatícal1-y in forms suited to research needs '

B.l- Maintaining electoral rolls by comput'er

The system employed in south Australia uses sËandard punch

cards of B0 col-umn capacity' rn every transaction írrvolrring an

elector at leasf: one card is punched to establish or alter his

status on the ro11. The flow-chart (Tíg. 3.15) outli-nes the basic

stages ín officíal processíng of elector information, thus suggest-

3



Aù\,IENDMENTS LIST

All information recorded
about an elector nay be
altered by this procedure,
except his name and sex.

The foLlowing classes of reasons
appear in copy roils and cumuiative
lists - coded as shown.

Electors nanes removed when -

T = transfer to different s/d

I = interstate ncveTnent (na offícíaL
"tt'ansfez," uvitten to neu roLL)

Ø = ¡emo.¡ed by official I'objection"

M = niscellaneovs (clnnge of nane,
e.g. bA marriage, and o'ùher
c-nanges not couexed by
AMENDI'ÍEN,TS )

DELETIONS LIST

D = deceased

Separate volume fo¡ each subdivision (s/d)

ROLL

ADDITIONS LIST

The following categories of reasons
only appear on D.R.0.s weekly
surnnary forn.

Names added when -

' New enrolnent
- required minimum age attained
- nigrant neturalized
- unacknowledged transfer frorn

another s/d or interstate

. Transfer from another s/d

. Change of na¡ne (e.g. narriage)
after foûner narne deleted

' Correction - of t¡pe which
necessitates deietion in fulI of
previous information

Throughout the life of each ro11 cumulative lists (which are officially part of the ro11) are nainiained separately for
additions, a¡rendnents and deLetions. These lists are themselves subject to continuing periodic addition, a,¡enciinent or
deletion, until at full up-date they are incorporated into new rol1s.

FlG. 3.17: C!asses of tnansactions rnade in the rnai¡"¡teÍlance of S.A. compos¡te electoral
ro!ls. Compiled fronn inforsnation suppl¡ed by State EiectoralDept., S.A.
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.ing polnts at- \^ihich tl-re researcher may l:e able to extrac-t data.

T.\uo copíes of Lhe r:o11, knov¡n as the master and the copyr al:e

of partícular íntei:e-st because of the way they are used in ntain-

tenance procedures. T'Tre master roll- -never leaves the premi-se-s of

the DivÍ.sional Returning Of ficer (D.R.O") who is responsi.ble for

its upkeep. The law requj-res that the col:Iected currenÈ roll be

ope-¡ at all times conveníent to the D.R*O" for ínspectíon by meurbers

of the pubJ-ic. In this volume amendments Lo and deleLíons of

entrÍes are made by hand" A SeParate cumuLatíve 1ísL (computer

prínt-out) of current additions is attached. The copy r:o1.1 is a

dup1.ícate whereby information ís transmitted between D.R.0. and head

offíce for the preparation of punch cards to ínitiate changes j-n

the rolls.

Punch cards prepared from copy rolls enable tl-re preparatíon

of cumulative lists for each of the three classes of transaction

shown in Iigure 3,L7 . It is by means of these alphabetic l-ists

(or the initiating punch cards) that the most valuable data about

populaËion movenent can be assembled.

3.8.2 Cumulatíve Lists

(") Addítíons

Unfortunately the only record of reasons for addj-tions is that

containecl on the weekly sunúnaIy forms prepared by D.R.O.s r¿here

each new electorrs full- informatíon appeal:s. On1-y by the laborious

ínspection of these foïns (which apparently are not consistently
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pl:eserved) could differentÍatíc¡n be made betr¡een those e]-ect'.ors 
I

who have movecl iuto the subdívisíon and those rnrhose rlames appear

for other reasons such as comÍng of age" Research based on samplíng

could perhaps indícate the proportíon of adtlitÍons resultiug from Í.n-

mígratíon but Ëhis coul-d be expected to var:y so much fron tine to

time ín different subdivisions that an¡r predictive value l¡ould be

extremely LocaLized"

(1r) Amendments

The restricted range of information open to amendment ín

existing entries is shorm ín Fi-gure 3.L7, By considerable adapta-

tíon the ame-ndrnents list can províde reliable inforrnatíon on changes

of adclress withín subdj-visíons. The problem for the re-searcher ís

to elirninate from a count of amendurents all changes not índícative

of a change of place of resídence. Though it Ís lÍkel.y that this

could be clone eventually by computer it has be,en achieved Éuccess-

fully onl-y by manrral operation as follows.

(i) By inspectíon of every amenchnent ín the copy ro11 count only

those where the house number anðfor street name has been changed.

(íi) From the appropríate authorities (local government or D.R.O.)

obtain detaíls of any properties whose numl¡er or street names has

changed durÍng the life of the ro11.

(iii) Deduct the count (ii¡ from (í). The result thus represents

the number of electors who advíse of moving place of resídence

withín theír subdivi-sion.

(") Deletions

Movement of an el-ector to an address outside his enrolled
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subclír¡:Lsi-on is olrly one of several ::easons why he nay cease to

be eligible for his nane Lo remain on t.he subdivis:loiral r-o11 "

Therefore- the student of popul.atícn movenìent is fortunate that both

copy rolls and punch car:ds code classify <lelet-i-ons (Fjg. 3.f7).

t.1re cards punched to implement removal of entries frorn the

cornputer file provide ín addition the destinatíon subdívj siorr of

transfers. This makes possible the assemblage not only of general

rates of out-nigration but also comparíson of dífferent sub-

di-vísíons as destínations.

A severe complicatíon, however, arises fronì the fact. that

D.R.O. s are not always advised of deaths or transfers of electors.

They do, neverth.eless, from revíew campaígns, lísts of non-voters

af t-er electíons and other sources, eventually beconie avüare of the

f-ihely íne1ígibílity of a person to coniinue on the roll. State-

ments of intention to remove such names are mailed to known adclresses

and failure of the elector to plove e1-igíbi-líËy leads to ultímate

removal of his name. These are saícl to be removecl by "objectionrr.

It is clear that íf the inforrnation about the elecËor were to

hand all the del-etions of this type could be allocaÈed to one of

the other l-istecl categorÍes. On the other hand, because of the

lack of ínformation, counLs in each of these categories fall short

of the correct figure by an unknown proportion of the objectíons

COUît '

A check of objectíons vras carried out in one ínner suburban
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subdi.r¡isíon with approxinately 8000 enr:olled electors. Total

deletíons during the- study pe::Í.od numbered 14BB of whicì:r ol-.jecti-ons

rn¡ere 26 per cent. TransJlers were 77 per cent of deletíons exclud-

ing objections but only 30 per: c-ent of objections. If adcled to

the knov¡n Èransfers they would íncrease the total by about 1/+ Per

cent- More research ís needed to discover whether differ:ence-s are

syste-rnatic enough to be allorved for ín harrdling delel-ion figures

alone. Electoral transfers therefore rePresent an unknohTn pJ:o-

portion of the total out*migration of electors from any subdívísíon.

The electoral ínformation most suítable for the purposes of

thís study is cle.arly contaíned withín the various categories of

deletions ancl of these ttrarrsfersr in partícul-ar. From the f act

that the regístration rate of electors varies from place to place

(see ]¡ig. 3.13) ir ís ro be expected that spatj-al variation will

be evídent also j-n the relative síze of that portic¡n of deletions

clesignated as transfers. Therefore a broad analysís Ís here

presented of the dístribution of categories of deleËíons ín all

subdívisíons.

3.9 CATEGORIES OF DELETIONS

The data base for the population movement analysis in thís

stucly is that portion of electoral deletions known äs Èransfers.

It is able to provide a measure of the flow betv¡een each electoral

subdívisíon as an ori.gín and each subdivision as a destination,

that ís between elements of a matrix. An important part of the

following díscussíon concerns Èhe loss of flow info::mation through
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that varying por:tion of electors who are deleted by "obj ection"

because of l-ack of more precise ínformation. Re1-ative to thj-s,

the other categoríes of deletíons are of tninor ímportance-.

3.9.1 Dístribution of all deletions

An inspection of the map (Figure 3.18/f) of the pe-rcentâge

of the me-an electoral population del.eted shows a strong concentric

zonation centred on the C.B.D" resembling that ín !'ígure 3'9 of net

change. The patte.rn ís one to be expeeted from the earlier dís-

cussions on net rnigrationuwher:e ít was shown that the ne\^7er suburbs

experiencing growtho have a surplus of Ín.ward movenlent ancl o so it rnay

be deducedrrelatively fewer outward moves and cousequently fewer

electoral dele-tions. The oppos:i-te situatíon appli-es in the- oldel

core areas. Therefore intuitively it seems that the dístribution

of deletions 1ogically fits ínfornation already presented. The map

(Figure 3.IB12) shows relative levels of ínfluence on the total city

pattern of deletions by ranking of absolute numbers of cleletions in

i¡dívídual subdivisions, In each quintile subdívisions are wídely

scattered wíth some contíguous grorrpíng so that there is a. tendency

for each class to covel: a wide, even díverse, cross-section of areas.

Not surprisíngly the areas with l.argest numbers of deletions are

mÍddl-e suburbs (except Elizabeth) .

9,2 Sumnary of all categories of <leletíons

The relative sizes of the fíve categoríes of deletíons are

summarized for the whole Adelaicle Stat-istícal DivÍsion in the

accompanyÍng Table 3.8.

3
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Table 3.8

Sunrmary of all Electoral Deletions,
frcr;r L6/3/70 tc,

Llz.

Adel-aide Statistícal DivÍsion
LL/6 /7L

Categoríes of deletions

TIDOM
transfers ínterstaÈe deceased objections mÍscellaneous

ToËal

deletlons

Nrrmber

percentage
deletíons

43,602 5,986 7 1298 16,509

55.92 7.68 9 ,36 2L.L7

4 "573 77 ,968

5. 87 L00iÁ

Mea
S.D.
A. S.D.

n per
in 87 2,04 LLg .72 t45 .96 330 . 18 91_.46 l_559.36

Source: Data gathered frorn State EIectoral- Department.

The table above makes clear that over the whole study area as much

as perhaps one-thiid of transfers (2L.t7 per cent of all deletions)

may be t'losttt from Ëhat category and consequently to actual flow

data to be utíl-ízed later. Such a sizeabl-e loss must be exanined

wíth tl-re aim of descrÍbiug its relatíonships, dístribut:'-ons and

relative importance especía1-ly in comparíson with transfers. That

thís loss Ís 1ike1y to díffer in relative ímportance from one loca-

tion to another across the study area ís srrggested ín the set of

sunmary bar graphs (Figure 3.1-9) showing all subdivisions ín rank

order of relative propoltion of transfers. A comParison of the

percentages of transfers and objectíons raises the possibility of

an ínverse rel-atíonship. The impression ís further enhanced by

the mapped dístríbutions (Figures 3.1813 and 3.L8/4) vrhere iÈ

is apparent Èhat areas with high percentages in one category have

1-ow percentages ín the other. The Pearson Correlation
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Coeff icient of -0.75 cortf l'-rms that this is a highly signif icant

relationshíp (at beÈter than 0"01, df 48). In contrast a compari-

son of the absolute numbers of transfers and objections reveals a

lriglr posítj-ve correlation coeff icient of 0.92, The relationship

between transfers and objectíons may be sufimarízed as foll-ows.

(a) Absolute nutnbers in the two categories vary in close positive

sympathy with one another so that areas with large numbers of

transfers also have large numbers of objections.

(b) The larger the relatíve proportion of deletions which are

transfers from an area the smal.ler Lhe pr:oportion of objections.

3.9.3 Categories of deletions

The general dj-stribution of al1 categories of deletions among

subdivisions is portrayed ín Fígure 3.1.9 and has already been dís-

cussed in part. In the accompanyíng Fig,ure 3,20 a seríes of fíve

graphs shows separatel-y for each category of deletion Èhe relatíve

percentage rankíng of all subdivisions within the general distríbu-

tíon shovrn by superinposed column graphs. The spread rtithín the

respectíve categories of deleEions is approximately normal.

TocompletetheínventoryofdeletionsFigure3,2LmapsÈhe

dístribution of the 'three remaíníng categories: interstate

(transfers), deceased and miscellaneous'

At this poínt it ís appropriate Ëo consider seeking explana-

tions for the spatial variation in categories of deletions. The

present neecl centres, horvever, on the relationship between transfers
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and objectj-ons where stïong correlations have been identified

alreacly. Some of the differences probably derive from local

operations by electoral field sÈaff as dÍscussed earlier (section

3.8.1). A search for rnore detailed explanaËion r¡ou1d need to

include comparison of each category of deletion r¿ith a wi-de 1ange

of populatíon variables. Although identification of sígnificant

relationshíps rnight be of assistance to future users of electoral

rolls because of bett.er understanding of the record, ít Ís not

justífí.ed ín the Present context.

Correlatíons between categor:ies of deletíons are sulnmarized

in the accompanying Table 3.9

TA BLE 3.9

Summary of Pearson's Correlation Coefficients between
Categories of Deletions ( Absolute Scores)

ALL DELETIONS (10A"/.)

r = 0.99 r = 0.96

'lt

Translers
(s5.e/.)

r
I
J

J

= 0.76
= 0.91
= 0.92
= 0.84

I nt.
(7'7f.',)

-a>

Dec d
(s.4'/.)

-EÞ

Ob ¡
2
ect ions sc

( 1.2'1.)

{

Ttre outstandíng feature of the set of relationships represented

is the hígh preclictive abilíty of the transfers category. The con-

clusion to be drawn ís that although objections represent an
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uncleniable loss of precísion from the recor:<l of transfers,

changes ín the absolute numbers of bothroceur in clearly predict-

able manner. This is talcen as ân indication tl-rat the study of

movement at the aggregated level of t-he Adelaide Statistíca1

Divísion wj-1.1 not suffer severely through the loss of inforrnatj'on

repïesented by "objectionstt. However, variatíon at the level of

the índÍvidual subdivísion ís a dífferent matter, because the

relatÍve importance of objections j-s itself spatially varÍable.

3.10 SUITVIARY

Earlier discussion shovred the need for data which the census

could not provide on rates of movement, flows and inter-area 1ínkages.

It has 6een clemonstrated that a strong sirnilarity exísts between net

changes \^/ithín electoral subdívisions whether Ëhe census fígures or

electoral ro11- figures are used and that the observable differences

are expl-icable ín terms of data already avaílable'

Tlre f ollowing diagram (Figure 3.22) ís íntended to surnnarize

Ëhe resul-ts of the sequence of arguments presented in thís chapter.

The major object has been to demonstrate thaË the shift, forced by

availabílity of data., from examinatíon of the entire population

to the residential movements of on1-y a Portion of that popul-ation

has been both logícal and statistically va1id.
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rislcy. No claí¡r can be made that r+haÈ is reported applíes

<lirectJ-y to the fu1-1 populatioD - temptíng aud convenfent (and

sometfmes correct) though that may be. Resídentíal movement of

regÍ-stered ele.ctors ís the subJect of study and any generaLizatiorrs

developed can be applled properl-y on1-y to that sectj-on of the popula*

tíon unt1l lest,ecl more. widelY.
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CHAPTER 4

DIR.ECT EVIDENCB OT' POPUI-ATION MOV]JMENT

...one needs to understand not onTg the conditions
which stimufate movement, but afso the distribution
of such moves in rel-ation to the spatial aspects of
the structure ítself.

MOORE (L966a, p.16)

OUTLINE

The for:mulae descr-ibed by Moore (L969a and 1971) and applied

by hín ín Brisbane ís utilized to calculate indices for el-ector

change in each subdívisíon in terms of annual net migratíon and

annual- population turnover. A ranking classífícation and napping

of the indíces provides a basi.s for developilent and discussÍon ín

later chapters. The 1971 census is the sour:ce of ínformation on

which a mover-sËayer ranking of subdivísions is made. The electoral

rolls reveal that not al-l- the possíble links between subdivísions are

utilized by transferríng el-ectors so that t-here are actíve and

inactíve links.

To enable distances and dírectíons between electoral subdivisions

to be applÍed Ëo the migraÈory f1-owsrwhich are to be discussed in l-ater

ctraptersrcentroids are all-otted to each subdivision.
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CIIAPTE}ì 4. DIRECT EVIDTINCE OF POPULÁ,TION MOVEI4ENT

4.L II.ITRODUCTION

The purpose of Èhis chqpter is to begin examinatíon of the

spatíal characteristícs of the evidence recorded in electoral

rolls of resídential movement. üTithin the population. The dis-

tributlons of two indíces of annual Tates of movemenÈ and the

relative proportions of movers to .stayers are díscussecl, The

number of ínter-subdivisional links actual-ly used in the netr+ork

is compared with the maxímum possible, This leads to the cal-

culatíon of the location of a centroíd for each cel]- (subdivÍsion)

whereby the geometric characteristícs of the networlc are describecl

as a basís for later analysis of distance and dírecÈion of movemenl:.

The evidence of movement discussed in chapter three was of

net mígration. rt is here described as "indirectrr evidence

becauee no dírect account of movement has been avail-abl-e. The

idea of migratory movement was Ínvoked in that context merely to

account for those changes ín the toËa1 population found to be

I'surplus'r to that explaíned by natural increase. By contrast,

ínformation on populatíon movement to be díscrrssed in this chapter,

is dírect evidence of change of address by electors taken from

official electoral records. rt was made clear in the previous

chapt.er that the main data source for thÍs analysís was the transfer

category of the cumul-atíve deletíons list maintaíned by the (S.4.)

State Elect.oral Department.



7.2.7 .

4.2 MOVER-STAYER ANA.LYSIS

A simple but useful- general- measure of residentíal movemenL

is a categotiza:ion of all resj-dents as eíther movers or stayers.

In a glven time span every resident eiLher changes hís place of

dwellÍng and is therefore a "novertt or remains and ís attstayer".

Although crude when compared wiËh other measures, thís simple

dichotomy can be appl.ied to data derived from boÈh the c.ensus and

the electoral roll-, malcíng it possÍble to achíeve further assess-

menË of the sirnilarity of the t\nro sources on a singl-e popul-ation

behaviour parameter.

A questíon aslced in t,he 1971 census gathered ínfomation abotrt

a1-1 ttstaye::s" but not all ttmoverst'. The published fígures cover

only those enumerated at the l-97-l census and are available for the

Adelaíde SÈatisËícal Division for the 1966-71 intercensal in A.B.S.

Bulletín 7.4 (p.98). The table provides the number who had

remained ín the same dwelling and additionally those who had moved

eÍther within the Dlvision or into the Division from either intra-

state or ínterstate. Despite the 8,5 per cent from rn'hom inadequate

informatíon r¡ras avaílabl-e, a reasonable picture can be presented of

the pattern of ttstayersr'. However the complementary daÈa-set of

ttmovers" is not so easily described because of the unknown extent of

1-eakage frorn the system over the five years. Although eomposíte

figures for t'moveïsrr can be assembled from the publ-ished informatíon,

the result musl- be seen as approxinate.
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The elecEoral rolls (and t}-reir maintenance procedul'es) ruere

described earlier in this study (see sec.tion 3"7 and 3.8). It

should be apparent that the c¡¡ntinuous updating and use of

cumulative lísts of a<1ditíons, deletions and amendments produce

what are in effect lists of movers and stayers. In the case of

the elector:al roll, it is the mover category whích is most easily

studiecl but the record would seem to be of about equal re1 :'abll-íty

for both categoríes. The following comparative discussion begins

with stayer:s because this ís Ehe âspect directly covered by the-

census, A iomparison ís made between the measure of stayers

obtaíned frorn both electoral anc1 census soul:ces and af ter\^7ards â

brief examinatíon is made of the distribution of movers' Table 4'1

is a composite lístíng of all the appropriate data from the tl¡o

sources.

The graph ín Figure 4.T/L compares the absolute number of

stayers for each ele-ctoral subdivision as obtained from both the

census and from el-ectoral rolls. The tr^Io sets of fígures closely

follow Ëhe same trend in measuring the same behavioural character-

istíc Ín the same populatíon as is shown by the highl-y signifícant

Pearsonts correlatíon coeffícienÈ of. o.979 (df 48). The mean

annual- percentage of stayers derived for each subdivison fron the

same sources ís shown graphically in Fígure 4.I/?-, The correla-

tion coefficíents between percentagesr though still sÍgníficant

at better than 0,005 (df 48), ís much Lower at r = 0,672. This

indicates a greater variability in relatÍ.ve proportions of stayers

expressed asìannual rates, The dístríbuLions of the J-atter two
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annual movers.

Notes: Ccnsus data, A.B.S. censuses June 30 1906 and Jutre 30 1971.

Electoral data from stats Electoral Oept. Adela¡de Marchl2,
f970 to Junel1 1971
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OUINTILES
ln=50)

% Eledoral Stayers

OUINTILES
(n=501

% Census Stayers

APPROX. OUINTITES
(n=50)

Rank¡n9 D6viations

99.85
TO
92.52

93.64
TO
47.92 m + 8 and above

n=8

92.46
TO ,ffiïä;: +2 fo +7

91.98
n-J0

" 91.96
"TO

91.29

86-06
TO
85-00

ffi +1 TO -1

n=11

91.26 84.84
-:a--2-fo4

TO TO
81.7690.20

n=9

- FTÍ:-ì 89.80 f:ln 41.24 - !- -5 end below
TO
44.41

TO
69.56 n=12

M€an = 91.¡14% Mean = 84.64% l

FrG.4.2 (1) F.G.4.2 (21 FrG.4.2 (3)

Electoraldata. Gensus data Ranking deviations of Electoral compared with
census stayefs.

FlG.4.2: Comparison of mean annual percentage of stayers der¡ved from (1) electoral data(2) census data and (3) ran. deviàtions. Sources: Basic data from Australian Bureau of Statistics and State Electoral Dept., Adelaide'
king
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rreasures are mapped in Figure 4,2, The most obvious areas of

agreemenL have values Ín one or other of the tv/o extremes of the

scale, The íriner areas have low stayer scores while two separate

areas, one to the north and the other to the souttr, both have hígh

scores, The map (Iígure 4,2/3) shows the ranking deviations of

the electoral measure as compared wíth the census. Areas of

greatest positive devÍaÈion are expectetlly those where consi<lerable

growth has occurred recently, Because the electoral measure \^tas

taken from a short, more recent, Eime span iÈ \^7as a more sensitive

índicator of such change than the data from the census. The

negatíve devíaÈions (21 cases) are less readily explained as they

Ínclude a r^ríder range of growt-h types, Comparison wíth the earlier

analysis shown ín Fígure 3.10 reveals that only about a thÍrd are

cases whích the electoral record had been shown to under-estímate

in populatíon change. About one half of all the negative devía-

tions are however areas with relatively high proportíons of adult

al-iens (see Figure 3,LL/2) a section of the population not coveTed

by the electoral record. Three seasíde areas - Semaphore, Glenelg

and especial1-y Moana - r¡rere ranked lower on stayers by the electoral

record than by the census. The last two, in partícular, are areas

of high population turnover with holiday makers and transients in

temporary accommodation, people who would be lost to the census' or

at l-east v¡ould be seriously under-esÈÍmated, so that the stayer

element would be relatívely over-estímated'

The data set complementary to stayers Ís movers. But because

there ís no compl.ete record of the total populatíon occupying the

study area betweeri censuses iÈ is not possíb1-e to obtain a reliable
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ileasure- of all movers, It has been pointed out already that even

the electoral record of movers j-s not complete. Nevertheless ån

attempt was made Lo assemble from boÈh sources an estimate of

movers for all subdivisions, The results are graphed in Fígure

4,L/3 and Figure 4.1 /4 and reveal that mover scores, both absolute

and relatíve, are only slíghËly less closely related than were those

for stayers. The accompanying Table 4.2 summatizes the relatíon-

ships. .

Table 4.2

Comparison of Correlatj-on coeffícients between census (X) and

electoral (Y) derived mover-stayer informatiorr for ele-ctoral sub-
dívisíon, Adelaide Statistical Dívision.

pe,rcentage

absolute

Movers

r = 0,570

r = 0,959

Stayers

x = 0,572

x = O,979

Al1 relatíonships are highly significant at better than 0'005
(df 48).

4,3 INDICES OF },IOVEì4ENT

4,3,L Net Mígratíon Index

Rates of net migration based on census data in the Adelaide

Statistical Divisíon have been described already for L96L to 1966

(Figure 3.1/3) a:nd :-966 ro 1971 (Figure 3,4/3), HoüIever these

f¡¡ere foï L.G.A,s, The same kind of calculatíon Cannot be achieved

for electoral subdívisíons because birth and death rates from which

retes of natural increase are derived are not available for these

spatíal units. Fortunate1y Moore (1971) has demonstrated the

effectíveness of an índex of net migration which conveníently avoids
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7l = ßA,ì(ER (Part)
730 Alexandra (pr)

(r¡ho1e)
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Code Subdivis ion
No

78 TiINDMARSH

Beverley
Hanson North
Henley Beach
Peake
Spence South
Thebarton

781
782
783
tö+
785
786

79 KINGSTON

Brighton
G 1 enelg
Hanson South
Marvson

79r
792
793
794

80 PORT ADELAIDE

A1bert Park
Angle Park
Price
Senaphore
Spence North

801
802
803
804
805

81 STURT

811
Bt2
8r3
814

Col es
Davenport
GiIIes East
Highbury

WAKEFIELD lpartl
Goyder [partJ3
Light North fpart-j"

82

ö2J
824

Ì Postcodes : 5066/5134/5136/
st37 / sr38 / sr39 / sr4o / sr 4r /
sL42 / sr44 / srso / sßL / srs2 /
5 I s3ls 154

2 Postcodes : 5157 /5165/ SI70/
srTr/sr72/sr73/5r74

3 Postcodes: SLIO/iII7 /SI2O4 Postcodes: 5I1.6/5118

Code
No.

Sul¡division

ADELAIDE

7LI
712
713
714
715
7t6

Adelaide
Florey West
Gi1les Ïlest
Ross Snith
St. Peters
Torrens

72 ANGAS [part]
Fisher East
Heysen trtorth fpartJl

BARKER [partJ
Alexandra [partJ2
Fisher South
Flagstaff HiIl
Moana

722
724

/5

730
73r
732
736

74 BONYTIION

E 1 i zabeth
Florey East
Modbury North
Playford
Salisbury

74r
742
743
744
745

7S BOOTHEY

7Sl
752
753
754
7S5
756

Bragg
Fisher North
Leabrook
lrf it cha¡n
Norwood
Unley

77 HAh'KER,

77r
772
773
774
775
t/6

Ascot Park
Fisher West
Goodrvood
Hanson East
l'{ar 1 eston
Mitchel 1

n1trû

12

1t

NOIE: Although the foúr S.Ds marked (PT)

extend beyond the li;niù shoM, ttatistiG
have been æmpiled for the poñions thoM
us¡ng constituent postcode aaêð,

73

(rrosftB

Source: State Electoral Depi., Adelaide.

KEY TO CODE NIJMBERS r\¡ATVES PND LOCATION

OF ELECTORAL SUBD]VISIONS

Key to names and compuler code numbers of electoral subdivisions
(S.D.s) within the Adelaide Statistical Division (A.S.D.) March, 1970.
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the problems of maní.prrlating rat-es of naËur:al increase and is

appropriate in the present case. It may be descríbed as follows.

For a given time span (t) the formula is -

Ner migratí,on (tlt¡ = t-tFi-u'

It represents the number rvho move ínto the study area.

Et represenEs the number r¡ho move out of the study area.

Pt represents the mean populatíon during the study períod.

In applying the formula to thís present study of electoral movement,

the following information from subdivisional electoral rolls r^'as

utí1ízed.

t - time span L2/3/lO to LL/6/7I (talcen as 15 months)

IÈ - all additions macle to each ro11 '

(Thereby íncludes, along with genuine moves j-nto an arear those

living there already who turn 21 years or become naturalized).

Et - al-l deletíons from rolls.

(Thereby includes deceased electors as well as genuine

transfers ouË of the subdívision).

pt -. mean population of electors determined from enrolment at

the beginning and end of the time sPan.

The sel-f-compensating errors mentÍoned above tTere accepted at this

stage as impossible to elímínate completely but on the grounds dis-

cussed in Chapter 3 these are unlíkely Èo j-nvalidate the broad

patterns being sought for the total study area.

The statístícs utilízed ín this índex for each subdívision aTe

shown in Table 4.3 while the map (Fígure 4.3) shows the spatíal



OUI NTI LES
n=50

Net Migrat¡on
(el ectors )

24.14
TO

5.92

2
5.03
TO
220

2.17
TO
1.04

4
1.01

TO

-0.39

-0 49
TO

-4.66

Ad. Stat. Oiv.

Mean, A.S.Ð.
St. Þev., A.S D.

= 2.24% yeat

= 3.33% year

= 574%

INDEX NM:
calculated by fonnula:

Nt= lr - Er

Pt

where N1 represents Net m¡grat¡on
It number who moved into study areas.

Et numbel who moved out ol study ôleas.

Pt mean population during the study period

KILOMETERS

FlG.4.3: (lndex NM) Percentage annual net migration of electors,
1970-71.

Soúrce: Data supplied by State Electoral Dept", Adelaide
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distributÍon Ín quintil es " This may be compared with neÈ

mlgraËíon ín Local GovernmenÈ Areas (see Figure 3.4/3) for 1966 to

L97L, Although the use of different spatial units makes conparison

rather difficult, Èhe general impressíon is clear that Ëhere ís

considerable similaríty. High growth areas consist of two

separate contiguous blocks one to the souÈh and the other to the

north-east of the c.B.D. The l-atter ís somewhat of a ::educed

version of that ín the L.G.A. map where the use of fewer areas shows

less detail. Àlthough there 1s also general agl:eement in areas of

decrease in both L.G,A. popul-ation and electors in subdivísions

there are some interesting differences, Norwood (S.D.755) shows

stight electoral íncrease in L970-7L. Unley (S.D.756) also

experíencecl slight growth despíte losses in surroundíng subdivisions.

Unley L.G.A. showed a very slight overall increase in the five years

to 1-971-. These tr¡o cases suggest the possibilíty of there having

been a local- reversal from negatíve to posítíve population change.

A boom in the construction of flats whích developed in these areas

during thís time may account for this in part.

It is important to note for the whole study area the much

higher mean annual rate of net migratíon of electors (2^24 per cent

in L97O-7L) compared wj-Lh the mean annuaL rate of net mígratíon for

rhe inÈercensal populatíon (0.88 per cent ín 1966-7I). Thís ís

likel-y to be due, at least ín part, to the fact that persons already

llvlng in an area become enroll-ed. on reachíng age 2L years thereby

inflatíng the count of inmovlng electors.
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,3 "2 Population Turnover Index

By Íts very nature the net migration i,ndex j.s a poor indícator

of the amourru of residential- movement Èaking place Ín an area. It

merely represents the end result of whaËever undísclosed amorrnt of

movement is occurring.

An index of population turnover has been devised i-o descrÍbe

the proportion'of a population whích Ís being replaced ín a given

time. Turnover ls thus being equated wíth repl-acement actívÍËy.

As described by Moore (L97L) the parameters necessaïy to cal-culate

an índex f or a given tíme (t) are as f ollor,¡s.

Et the number of residents who leave the area.

It the number who enter the area as resídents.

Mt the number who change residence wíthín the area.

Pt the mean population for the study period.

The formula has two forms, one for areas experiencíng a popula-

tíon declíne (that ís where Et > It) and another for areas where the

population is static or increasing (where It I Et).

The formulae

(1) where Ir > Er

1a=Et+MtPt

(2) where Et > It
Ir+Mr

PI

The derívatíon of populat.íon turnover índices r^ras achíeved ín this

present study through use of the foll-owing measures taken from sub-

divisional electoral rol-ls.



OUINTI LES
(n=50)

Populat¡on Turnover
(Electo¡s )

1I 36.69
TO
19.44

o 18.23.TO
1s.7.t

148/.
TO
13.25

. 13-124To
11.73

1 1.68
TO

8.07

Ad Slal D¡v.

Mean, A.S,D,
St. Dev., A.S.D.

= 15.18% year

= 15.12%year
= 4.34%

INDEX PT:
der¡ved from formula:

Tt= Et + Mt where lt ¿ Et
Pt

OR
Tt= lt + Mt where Ei > lt

Pt

t = time span 12l3l7o to 1 1/6/71 (data taken fo¡
15 months and adiusted to express as annual fates.,

Et = all deletions from rolls.
It = all add¡tions to rolls.

Mt = notified changes of address ¡egistered in rolls
Pt = lhe mean electors on roll dur¡ng the per¡od.

KILOMETERS
10

FlG.4.4: (lndex PT) Percentage annual populat¡on turnover of
electors ,1970-71.

Source: Data supplied by State Electoral Dept., Adelaide.



134.

t - tíme span L2/3/70 to LL/6/7L (data taken for 15 months

and acljusted to express as annual rates),

Et - all deleÈíons from rol1s,

It - all additions to ro11s,

Mt - notified changes of address within subdívísions as

registered in ro11s.

Pt - the mean electors on rolls during the period'

The problems ínvolved ín obtaínJ-ng a ttcleantr count for rrMtrr were

díscussed in the prevíous chapter .(sectíon 3.8.2) .

A first vísua1 impression of the distribution of annual rates

of population (el-ectors) Èurnover (see Fígure 4,4) ís that j-t is

almost the reverse of the net migratíon índex (Fig, 4.3). This

ís to suggest that areas of high growth regíster low population

turnover while areâs of 1ow growth have high turnovers. The sub-

jectíve impression is confirmed by a Pearson Corre-lation Coefficient

of r = 0,479 (significant at better than 0,01, df 48), The rates

are colnpared graphically ín Fígure 4,5,

There are three maín areas of greaÈest intensity of populatíon

turnover r,rith rates in the top quíntile, above 1B'4 per cent Per

year (see Figure 4,4) , The largest is a contiguous zone of inner

areas clustered around the C,B,D. It closely corresponds to the

areas of lowest net migration, that Ís greatest populatíon decrease.

The north Glenelg area (S,D, Hanson North (782)) not onl-y has high

populatíon turnover but a growth rate more than tv¡ice the Adelaide

meanr lufoana (S.D,736) is a rapidly growing out-er area on the
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TABLE 4.4

Cross Classífícat:lon of Blectoral Subdivisions - Annual

RaÈes of Net Migratíon and Population Turnover

NET MIGRATION (Growth Rates) mean 2.247" yr. (Decile 4).

POPULATION (Mean

TURNOVER (L5,1.87"yt
(Deci.le 4

HIGI{

Deciles Lr213
over 17 .00% yr.

}fEDIi]M

Deciles
J.6.997. t

HIGH

Deciles Lr2- 13,
over 3 ,50"/" yr.

Moana (736)
Ilanson Nth. (782)

Heyson North (724)
Elizabeth (74L)
Físher Nth. (752)

MEDII]I,I

Deciles 41516
3.50i¿ to -1. o47" yx .

Norwood (755)
Unley (756)
Hanson East (774)
Hanson Sth. (793)

Leabroolc (753)
Beverley (781)
Henley Beach (783)
Peake (784)
Bríghton (79I)
Gilles East (813)
LíshÈ Nrh. (824)

LOW

Decíles 7 ,B 19 ,L0
under I.047" yr.

Adelaide (7fl)
St. Peters (71-5)
Torrens (71.6)
Fisher East (lZZ¡
Bragg (ZSr¡
Goodwood (773)
Marleston (775)
The.barton (786)
Price (803)

Mitcham (754)
Ascot Park (771)
Glenelg (792)
Semaphore (804)
Davenport (812)

Florey Inlest (ltZ¡
Ross Smith (7L4)
Mítchell (776)
Spence Sth. (785)
Albert Park (B0t)
Spence Nth (805)

t+ r5 ,6
o 13. 207" yr .

LOI^I

Deciles 7r8r9.10
under L3.207. yr.

Alexandra (730) Gílles lùest (713)
Fisher South (731) Salisbury (745)
Flagstaff Híll (732)LneLe Park (802)
l,Iodbury Nth (7 43) Coles (811)
Playf o::d (7 44)
Fi-sher i,rlest (772)
Mawson (794)
Híghbury (814)
Goyder (823)

East 742
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southern coast also \^Iith a high population turnover?

Areas wíth the lorvest populaLion turnover rates are, ípso

facto, the- most stable in the sense of having proportionately the

least. amount of resj-dential change. There are Ëv/o sepalate arees

where thís extreme occurs, marked as the fifth quintile (Figure 4,4),

The fírst area consj-sÈs of a conÈiguous block of eíght northern

subclívísiorÌs stretchíng from ttre middle suburbs (S,D,s 805 | 7I2)

to the outer limits (S,D,s B23r 814) and includíng areas of deerease

and others of hígh growth, The second block of low Èurnover

consists of two southern subdívisíons, namely S.D,s 73L and 732,

both areas of high growËh,

The mosÈ important Point r¡hich emerges from the discussion ís

t-hat for any given category of net mÍgratíon there is a díverse

range of turnover raÈes, This seems to írnply that, despíte the

strong negative correl-atíon bet\^/een the trvo indíces, it wouLd be

diffícult to predÍct with certainty the turnover rate of a sub-

division íf only the net mígratíon rate ïIere known. 'Io assist

in l-ater díscussion, subdivísions have been grouped ínto nine

classes accordíng to the combinatíon of scores on the two índices

with the categories of high, medium and low (see Table 4.4). The

same níne classes are shov/n on the accompalìyi-ng rnap (Figure 4,6),

The mean annual rate of population turnover for electors in

the Adelaide SËatistical Divisíon \^las 15.18 per centr more than six

tímes the annual rate of net mígratíon, 2,24 Per cenË. Hol'tever,

this rate of turnover ís less than the 20 per cent per annum often
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quoted for the United States of America (Rossí, 1955b; Símmons,

1-968; Moore, L972, p,1) and partíally confirmed for Melbourne

by trfhÍ.telaw (1973), Although the index just cluoted for MelaÍde

Íncl-udes movements internal to the data areas, the rate must be

lower than realíty because many of the most mobile members of

socíety escape Ínvol-veruent in the staLístics by being aliens or

under 21- years or just faíling to regísËer all changes of address.

An ínterestÍng comparÍson wj-th other data is made possible

by the fact that the 1971- census gathered information on the place

of resÍdence of respondents at the previous census (1-966). The

census based data to whicl-r the formula for Popul-ation Turnover

(Moore, L97L) is applíed below need some explanaÈÍon.

Information was supplíed by respondents within the Adel-aícle

Statistical Dívision at the 1971 census and published in A.B.S.

Bul_letin 7.4 (p.98). Selected data may be applíed as follows to

the formula (Moore, L971, p.74) already discussed.

Mt = Number 1íving in different house ín same Statistical

Division (Adelaíde) in l-966.

Pt = Mean of populatíon aË 3016/66 and 30/6/7I

Et = Number who moved out since 1966 (excluding deaths).

tELr ís equal to the dj-fference between rrpotentÍal sËayerstt from

l-966 and those who actr:a1ly stayed within the Adelaide Stati-stical-

DivÍsíon.

4,5,

The data and the results aïe set ouÈ in the accompanyÍng Table
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Table 4.5

Index of rnean annual Population Turnover (Tt) L966 to L97I,
Adelaide Stat-istical Divisíon.

MË = i-78 800

Pt = BO7 I27

Et =. L2L 665

Tt=Et*Mt
PT

= 7.457" per year

Source: Raw data from Bulletin 7.4, Australían Bureau of Statistícs.

In observing that this result is about half that from

electoral data three shortcomings in the census record must be

re¡narlced upon. Firstly, the question allowed each person rio more

than one move in the fíve years between censuses. Ttrere is

ample evidence ín electoral and other records thaÈ a very mobile

sectíon of socíety moves much more frequently than that. A few

exl-reme cases move several- tímes per year. Secondly, those who

r./ere born or who moved into the Adelaide Statístícal Division during

the intereensal were excl-uded from beíng counted as subsequent

movers. Thirdly, persons who moved both into and out of the

Divisj-on duríng the fÍve years were entirely 1-ost to the count as

hTere peïsons temporarily absent when the census was talcen. The much

hígher turnover rate obtaÍned from the electoral- ro11 suggests that

the census record falls far short of indicatíng the real rate of

populaËion turnover.

It is true that the vísual impression conveyed by maps such as

that fn FÍgure 4.4 of rates of Population Turnover are partly

mísl.eadíng because sone areas are given exaggera.ted prominence. fne

re.ason for this is that some 1-ar:ge territoríes contain relatively
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few people compared with some smaller areas which contain large 
3

numbers, The conventíonal- map used as a base naintains a línear

scale in accordance with ËerresËrial relationships. A topol'ogical

map in r,rhích the síze of electoral subdivísíons was sealed according

to the number of elecËors contaÍned would ovet:come thís partícular

visual bías. Figure 4.7 is an attempt to do this. It emphasízes

Ëhe relative unirnportance on the total urban patÈern of the peripheral

areas especíal-ly those to the east and south. The hígh turnover

raLes ín the ínner subur:bs stand out starkly in sharp contrast to

the stabilÍty of the ríng of míddl-e suburbs.

3.3 Comparison of movement indices with percentage elígibles on

the roll

Tn section 3.6 of the pre-vious chapter, considerable space vlas

given to djscussion of the distribution of the percenÈage of

el-ígibl-e persons actuall.y registered on electoral rolls. Adjust-

ments were made to the count of el-igible persons to mínimize

anomal-íes and the suggestíon made that a relaËíonshíp míght exisÈ

between levels of regístïation and population mobility. This

possibil-Íty will be examined now wíth Lhe aid of the indices

discussed in this section.

The tr¿o popul-ation indices r net mÍgration and ,popu1-ation tuTn-

oVêr¡ for the fífty subdívÍsions in the study arear r+e-re compared

ín turn wíth the percentage of elÍgibles on the ro11, fírst' the

unadjusted figure and then the adjusted figure. The four rel-ation-

shíps are set out graphically in f'ígure 4.8 derived from data shown
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ín Table 3.5 The correlation coeffici-ents are sunmarízed ín the

accompanying Table 4.6.

TABLE 4.6

Pearson correlation coefficíenÊs between (X) indices of net
rnigration and popul.ation turnover and (Y) percentage unadjusted
and adjust-.ed of e-ligibles on the electoral ro1-1, Adelaide
Statistical Dívísion

7" PopulaÈion Net Migration PopulaËion Turnover
Elíg- Index
i-bles on
Ëhe ro11

Unadjusted

rr

Adjusted

- o,25L

- 0.314

- o,42L

- o.224

All coefficie-nts are signifícant at 0.01 or better on the one
tailed test, df 48,

Sorrrce: Authorts processing of Electoral and Census data.

It Ís clear that though none of the correlation coefficients

ís hígh, the relationshíps are nevertheless statístically signifi-

cant. The table shows that r^Iith the count of eligíbles in its

unadjusted state, populaEíon turnover is much more c1-ose1-y rel-aËed

(negatívely) to it than net migratíon. The tendency in thÍs case

is for areas of hígh population turnover to have lov¡er r.aþes of

registratíon of those who appear elígib1-e to be electors. This is

a logícal outcome as highly rnobÍle persons oft.en fail to have them-

selves regÍ.stered or enrolments corrected and furthermore Èhe ËÍme-

Iag built into the system (see section 3.7.2) ensures that the

proportíon Ín error and waiting to be removed by objectíon will- be

higher í.n such areas. Holever the relationship is changed after
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Ëhe count of eligibles Ís adjusted to conpensaÈe for the anomal-ies

(see section 3.6) " The. magnítude of the negative rel-atíonship

v¡íth net míg-r-ation increased to the point v¡here it exceeded that

of populatíon turnover - the reverse of the sitgatíon before

adjustment.

The shift in the relationship indÍcates Èhat the anoi,nalies

removed vlere tnore positivel-y assocíated wíth areas of hígh turn*

over and negatíve]y rvith areas of hígh net migration. The adjusted

staLe shovTs thaÈ net migration is more significantly related

(negatively) with percentage eligíbles on the roll. Thus the

tendency ís for aïeas with higher rates of net migration to have

lorver proportíons of elígíbles actuall-y registered on Ëhe ro11s,

Such areas are typícalJ-y newly built-up wíth high inflows of ner.¡

residents with personal settling-ín problems, Coupled rvith Èhe

ti-rne lags of the electoral regístration system, the result is as

expected,

It can be claimed then that the spatíal relatÍonships as shor^n

on the maps (!-igs, 3,L3/L and 3.L312 and Figs. 4.3 and 4,4) are as

follow. The nnap of populaÈíon turnover indices more closely

resembles that of the unadjusted percentage elígibles on the

electoral ro11, On the other hand the dístribution of net migra*

tion indÍces has a si-mÍl-arity closer to that of the' adJusted

percentage el-igibles on the electoral ro11,
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4.4 MOVERS/OUTMIGRANTS

4 .4.L Outllne

The movemenÈ indices already described make use of counts of

electoral- movements both in and out of subdivisions as designated

ori.gin areas. The electoral ro11 al-so provides flow linkage

information betv¡een subdivisions because it records Èhe suh-

divísional destínaÈion of each transfer. Although analysís of

Ëhis record is the basis of díscussion ín l-ater chapters r some

pïeliminary matters \rill be examined here.

l'Írst to be discussed will be Ëhe fact that regardless of the

size of the resÍdent population in origin areas it is the relative

sÍze of the actual outfl-ows which will have greatest influence ín

changÍng populatíon patterns in the total urban context.

Seconclly, consideratíon wÍll be gíven to the divisj-on of movement

between destinaËions within and without the Adel-aíde Statistical

Divisíon - loosely described as urban and rural respectively.

4.4.2 Relatíve importance of donor areas

The base of the topologícal map shown earlier in Figure 4.7

was scaled accordíng to the relative size of the mean electoral

popul_ation, thereby giving a visual índicaÈion of the relatíve

potentíal of indivÍdual subdivisions to contribute to the total

movement patterns of the city. In the compílation of the accompany-

ing Figure 4.9 subdivisions \^7ere ranked according to the total

numbe-r of transfers as di.splayed in the graph. Thís malces clear

the wide, fairly uniform, spread of values where the greatest is about
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fifty times larger than t-he smallest. The map Ïeveal-s the

tiominance of the middle suburbs, especially the contiguous band

from Burnside to Glenelg and another sËïetching rvest of the C'B'D'

to the coast at Henley Beach. The subdívísions l,7ith the largest

numbers of transfeïs are Torrens (7f6) which contributes almost

five per: cent of the overall total and Príce (803) whích Ís only

a half per cent behind. The smallest numbers of transfers

generall-y occuï ín outer subu::bs ex,cePt for Leabrook (753) and

Angle Park (802) which are smal-l- areas ín the middle suburbs.

Spatiall.y the general impression therefore ís that from a low

score in the central city there i-s a progressive íncrease wíth

distance untíl the míddl-e suburbs where the largesÈ outflo\^7s occur

beyon<l whích there ís a decline wíth distance'

4,4,3 Comparison of ouË-nígratíon to areas within and without the

Adel-aide Statistical Division

Maps of the accompanying Fígure 4.1-0 show the dístributíon of

el-ectors from subdivisions in the sÈudy area. In the first map

areas are ranked according to the relative proportion of out move-

ment desÈi-ned for subdivisions withín the Adelaide StaÈistÍcal

Division here loosely referred to as rrcity[ or tturbanrt. The coru-

plementary portion of thís movement j-s directed elsewhere in South

Australía and referred to as ttrural". The other Èwo maps of

Figure 4.10 utilize rankings of outflows by absolute síze accord-

fng to whether they are destíned for city subdívisions (map 2) or

rural subdivísíons (map 3).
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Of the 431494 transfers known to have occurred in the study

area during the period under review, 9L.96 per cent were destined

to end withín the Adelaide StatistÍcal Dívision and only 8.04 per

cent (31946 transfers) went to other Parts of South Australia.

This was disproportíonate to the populations contaíned because the

study area houses almost 72 pet cent of the staters populatíon.

Inspection of Èhe map suggests that. there ís a fall off r,¡íth in-

creasing distance from the C.B.D. in the proportíon of transfers

which terminates r¿ithin the study area. Spearmanrs Rank Correla-

tion Coefficient (R = -0.409) confirms this as a significant

relationshíp (at better than 0.005 df 48), Expressed from the

reverse point of view, there ís an íncrease in the proport.ion of

transfers destíned for rural areas vrith decreasing distance from

the C.B.D. or increasing proximíËy to rural a1eas. Perhaps this

ís assocíated T¡/ith probabílity of previous contact wíth persons and

places ín contiguous areas. These ídeas are díscussed by

Hägerstrand (1957 I pp.L32-L52) and have been sunrmatízed in the

following terms:

Migratíon depends on the number and tirne
frequency of movements, on contiguity and
on previous contact (migratíon) from the
same area' (Morril-l, 7965a, p .40)

Several inter:esting features of the map (see Fig. 4.10/1)

hrarrant further comment. For example, despite the trend just noted'

the percentage of transfers to the city from the central area

(S.D.711) is only abouË average for the .whol-e city. Ilowever, the

subdivisions in the ring surrounding this are mainly i-n the top

i

I

i:

l

I

i
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quíntile- with a strong interrningling from the second quíntil.e.

In the outer area Moana (S.U.736) stands out even though numerícally

small as shown in Flgure 4.9. It is ranked in the second

quintil-e of city-directed flows (Fig. 4.L0/L) and appears anachron*

Ístic because it 1s surrounded by areas in the lowesË quintíle.

The explanation lie-s in the fact that the area is sti1l a popular

retirement and holíday home centre from whích some urban dwel-lers

with two homes conmute. At the 1971 census Moana ranked third of

flfty subdívísíons on absolute numbers of holÍday homes which com-

prised 27 per cent of its houses. To summarize the observed trend

in transfer attachments it may be stated that l-inks with rural areag

are relatively most numerous from subdivisions closesÉ to them.

Conve-rsely areas most intensely urban Ín theír choice of Ëransfer

destinations are the inner-míddle subdívisions.

ltlap 2 of Figure 4.10 ranks subdivisíons according to Ëhe

absolute number of tr:ansfers to cíty destinations. This emphasízes

the relatíve importance of areas as conÈríbutors to the total

pattern of ínt.ra-urban migration. The almost complete dominance

of urban desÈinations as compared vrith rural ones is furÈher

il-l-ustrated by the fact that Èhe maps Fig, 4.9/L and Fig, 4.LOl2

have only two mínor differences - that ís Èo say the patterns of

íntra-urban transfers and total transfers are almost identical,.

Therefore the comments made under secÈíon 4.4.2 are applicable here

and need not be repeated.

A.lthough transfers to rural areas represent on1-y B per cent

of the total origÍnatíng within the Adelalde StatístÍcal Division
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theír ranked dÍstributi.on is interestlng. The coastal sub-'

dÍvision of Bríghton (S.D.791), the outer northern srrburb of

Elizabeth (S.D.741) and the rniddle suburb of Mitcham (S.D.754) are

the top Ëhree subdivísions on absolute numbers of rural transfers.

The top ten subdivísíons between them contribute over 36 per cent

of the movement to rural areas. Only four subdivisions appear ín

the top quintil-es of both categories of transfer destÍnations.

Nevertheless Ít is true that a consíderable similarity exÍsts

between the rankíngs of subdívísions for the two destinatíons

rrs¡þ¿¡rt or ttruraltt. Spearmants Rank CorrelaÈion Coefflcient was

R = 0.781, signíficant at much better than 0.005r df 48.

.5 ACTIVE LINKS

From the el-ectoral record it is possible to compile a matríx

of intra-urban transfers such that the origín subdivísíons are

listed dovrn the side and destínations across the top. The ce1ls

will each contain the number of electors involved in what may be

thoughÈ of as movement along a partícular connecting path or link.

In the Adelaide Statístical Division there are fifty subdivísíons

and theref ore a total of. 2450 possible links bet¡,reen them, exclud-

ing the fífty self-to-self cell-s. As it is most unlíkely that aIl

the possible movement link optíons will be taken up a useful com-

parÍson may be made between subdívisions on the basfs of the extent

to which the possible lÍnks are ín fact utilized as "active links".

For any gíven subdivision the possible maximum nurnber of

actíve 1ínks ls forty-níne, The graph in the accompanying

Figure 4.IL/L plots subdivisions cumulatively agaínst the number of
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acÈive línks. Although the mean is 42.6 acEive links the <lis- i

tribution is strongly ne-gatively skewed wíth thirteen subdivisions

(26 per cent) having forty or less active links, whÍle 26 (52 per

cent) have 47 or more active línks. The spatial disLribution of

subdivisions accordíng to the number of active links is shown Ín the

rnap Figur e 4.L2. Thís nakes clear the futl use of destination

optíons by movers from the middle suburbs wíth rather less use by

the Ínnêr suburban re.sidents and'a dístinctly restricted use by

movers from outer areas. There is clearly an inverse relaÈion-

ship between distance of origins from the city centre and the

spread of exercised choíce of destinations for transfers.

The sítuation may be sunmarízed as folloivs. ResÍdents of the

middle suburbs are surrounded at close range by a1-mosÈ equal

resÍdentíal opportunities in all directions. Choíces viewed

collectively reveal that almosË'alt optÍons are utilízed to some

extent. By contïasË residents of the outer suburbs being to one

side of the whole system or at the outer end of a sector have

restrÍcËed opportunities fôr intra-urban movemefit. The active links

originatÍng in outer suburbs, though selected from a city-wíde

alray of possíbilities, ín fact represent a restricted selection'

I{Íthout further investigaÈion Èhis general situaÈíon seems in keep-

ing wíth the ríntervening opportunitiest theory of Stouffer (1949,

p.846) in which "the number of Persons going a given dístance is

directly pùoportional to the percentage increase in opportuníties

at thaÈ distance"'
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From the possible maximum total of acËive links (2450) only

2L33 are in facÈ active, abouÈ thirteen per cenÈ beíng unused.

Active línks uray be expected to differ in relaÈive importance

according to the number of persons Èransferring along the particu-

1-ar path. In order to demonstrate Èhis, active links are graphed

cnmulativel-y agaínsË the number of persons transferring along each

l_ink (see FÍgure 4]-u}). This shows clearly that, though flows

may be as large as 290 índívidual moversr eÍghty per cenÈ of active

links take Ëwenty-five or fewer movers and that only about ten Per

cent of links each carry in excess of forty íntra-urban migrants.

The dístribuËfon is therefore heavíly negatívely skewed in favour

of a large number of sma1l volume l-inks.

To gauge betÈer the relat.ive importance of the small ProPor-

tion of large volume línks it is necessary to know the proportíon

of all Índivídua1 movers carried by them. Thís information is

represented by the lower curve in Figure 4.LL/z. In toÈal there

are 39 1942 indívídual moves plotted by cumulatÍve percentage

according Ëo the size (volurne) of the connecÈÍng flow in which movers

partieipate. It can be seen therefore that forty Per cent of all

individual moves occur in flows of threnty-fíve or fevrer persons'

but that this accounts for eighty Per cent of all active links.

For economy of effort in obtaíníng an overall view of movement

patterns íÈ is apparent that not all active línks need be considered.

For example, by examining the t!üenty per cent of actual línks carry-

ing in excess of twenty-fíve persons síxty per cenL of all

Índividual moves would be included. This topic ís díscussed in
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of íntra-urban migrants.
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chapter r^,*tere the najor theme is fl-ows

4.6 CENTROIDS

4,6.L The need for points in a network

Thís chapÈer has discussed direct evídence of dynamic change

in the spatial dístribution of the electoral populaËion. The terms

ttorigintt and "desinationrt have been used freely to denote the end

territories between which ttflowstt of migrants move along ttactive

linkstt. It has been shown that not only are there differenees in

the distribution of the electoral population itself but also ín Íts

rates of change and turnover. Some reference has been made to

changes associated wíth distance from the central busíness district.

However for further díscussÍon of the assocÍated parameters of move-

ment, distance and dírection, it ís necessary to impute movement

between electoral subdivisions as occurring between certain clearly

defÍned poínts rather than from territories of varÍed sizes and

shapes. Once a network of such poínts is establíshed the basic

geometry of movement between them is amenable to quantitatir¡e

descriptíon and the way ís Èhereby opened for comparison with rnodels

of intra-urban migration. To use the ínforuration in this way a

sfmpllfying generalization is made. It is that tton averagerr out-

moves from each subdivísion originaÈe at the central- poínÈ and.

terminate at the central poinÈ of the destínation subdivísion.

The sinplest soluËion to the problem of fínding the desired

end poínts 1s Ëo deter¡rÍne, subjectively if necessary, the geometric
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central point of each origin zorLe. However thís rnethod inÈroduces

an important source of error. Since zones are assumed to have

thefr populations uniformly distributed within them any departure

from this will have an ínfluence upon the measures deríved. In

the present case the electoral subdivisions vary greatl-y ín both

the síze of l-and and population contained (see section 3.7.3).

Furthermore there are many easily recognized examples of sub-areas

contaÍníng no population whích would otherrrise strongly influence

the placement of a mid-poínt in the subdÍvÍsion. I^Iith this ín

mind it is desirable to use a weíghting process r¿hich takes account

of dÍffering population densítíes wíthin the subdivision and so

describes not a geometríc mídpoínt of the territory but the mid-

poínt of the resÍdent population ítself - a centroid. In employ-

lng centroíds as the basis of the movement network the assumptíon

fs made that withín a given origin area moves originate from sub-

areas in proportion to the resident population they contain, and

conversel-y, that \.rithin destinaËion areas in-migranËs are dispersed

among subareas accordíng to their relatíve shares of exísting popula-

tions.

4.6,2 Determination of centroíds

Ttre followíng procedurex rnras utílized ín determiníng the Location

of a welghted centroid within each electoral subdivísion.

x The author ís indebted to Mr. Carl Briffa, LecEurer in
Mathematics, Murrây Park College of Advanced Education for
assistance with this technique.
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A map was prepared of the entire Adelaide Statistical Divisíon

showing for each of the fifty electoral subdivisions the census

collectors distrícts (C.D.s) contained therein. In cases rvhere

subdivisional boundaries cut through collectors districts estfmates

were made of the fractions allocated to the re-spectÍ-ve subdívisions.

A coordinate ref erence grid rilas superimposed upon the map.

The geometric cenÈre of each of the 1290 census collectorrs

districts was marked and its location described wíth eoordínates.

The census population of each col-lectors district or

estÍmated fraction was noted.

Calculatíon of the coordínates of the centroid ís carríed out

separately for the tXt end tYt values using the following forurula.

-t
Coordinate txt of subdívisíon ='nj"-

P

where p is the popul-ation of each C.D. in turn (i to j)

x ís the x coordínate of the C.D. mid point

P is the total population of the subdivision (sr:m of a1l- the

p va1-ues) .

The rYt coordínate Ís found by repeating the procedure with tyr

coordinate values substítuted in the formula.

The allocation of ínitÍal coordinate values and fractíonal

allocation of spliÈ C.D.s I¡Ias carried out manual1y. Calculations

were performed by computer. The aceompanying Flgure 4.13 shows

the resuLting distribution of centrolds.
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I¡llÈh the basic data in Èhe conputer Ít was possible' at the

same time aS centroid locatíons líere calculated, to determine

straight líne dístances and directions between them. To the sysfem

r,ras also added the central busíness dÍstrict so that íts dísÈance and

direction coul-d be determined wíth reference to all other poínts in

the network. Furthermore the locatíon r,ras calculated of a single

rlnaturalt' cenÈroíd for the entire Adelaide Statístical Divisíon to

see how far the C.B.D. !,Ias ttoff centret'to the popul-atíon it serves.

Referred to as the Population Centre of Gravity (P.C.G.) its dis-

tance and direction characteristics within the neÈwork were also

calculated.

The calculation of distances and dírections ùias base<l upon

pythagorast Theorem which deseríbes aÈtr:ibutes of right angled

triangles. Thís enables a1l- other dimensions to be calcul.ated if

the length is known of the trvo sídes containíng the right angle.

A simílar technique tras used in a study ín Christchurch, New Zealand

(see Clark L97L, p.9). The coordinate systern of the map is

rectilinear and of known spacíng (ín this case 1 míllímetre) so that

the líne joíning any tI,lo centroids may be Èreated as the hypotenuse

of a right-angled tríangle whose sides are the coordínate grid.

The length of the si.des may be calculated in millimetres from the

coordinate ïeferences and the length of the hypotenuse calculated

usíng Pythagorasr Theorem. The angles subtended at each end of

the line also may be calculated as measures of direction.

Multiplication of the line lengEh by the map scale translates this

ínto real distance.

For ease of reference the body of information so calculated
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nas set out as two separate matrices. One shows distances between ,

all centroids including Èhe C.B.D. and the tPopulation Centre of

Gravityr, the centroid of the whol-e Adelaide Statistical Division.

The other matríx shows the compass direcÈion of every centroid from

every other centroid and also with reference to the C.B.D

4.7 SI]MMARY

The basis of thís chapter has been discussÍon of direct

evÍdence of population movemenË gaÈhered from electoral ro11s, but

in particular the computation of standard indices of annual rates

of intra-urban migration in Adelaíde, A concernr contínued from

the previous chapter, has been that of demonstrating the degree of

si-milarity of results taken from both census and electoral sources.

Using comparable measures on both movers-stayers and net migratíon,

Èhe two data systems hTere shoru'n to yÍ.e1-d spatial distributions with

such differences as to suggest that the rerror margínt between them

was itself a spatíal variable. From Ëhis were identified areas

of the city for which electoral data was inclíned to under-estímate'

and others over-estímate, levels of population change in comparíson

r,rith the census.

The annual rates of both net migration and populatíon turnover

proved to be roughly concentric in spatial arrangement, buÈ apProx-

inately opposite j-n theír gradation, so that they are probably

negatively correlated. Electoral subdívísions I¡Iere cross-

classífÍed on movement rates grouped as high, medíun or low. The

resulting nine classes will be used in later discussions.
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Finally, the calculatíon for each of the fífty subdivisions

of the location of the centroid of its resident populatíon, and of

the distances and direcËions bet¡¡een all such poinÈs, provides

the basis for further analysis of inËra-urban migraËion in later

chapters.
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CHAPTER 5. THE CITY AS A MATRIX: FLOI^IS, LINKAGES, AND VOLUMES OF

RESIDENTIAL MOVEMENT

Ffows and counterfJ-ows c¡jsscross the urban area.
and these major regalarities, sueh as the tendencies
to move nearbg and within the same sectott are
determined bg tbe procedure for seeking a new home
rather than the reason for leaving the old.

SIMMONS (1968, p.637)

OUTLI}IE

The number of electors transferred during the study period

from every subdivision to every other subdívísion is recorded j.n a

fifty by fifty matrix whích provides the basíc data for the core of

thís thesis. The matrj-x is presented ín this chapter ând the

volume of flow for every actíve link Ís thus ldentífied. Reference

is made to a graph (Fig. 4.11) in the previous chapter where size of

flow is plotted agaínst a.frequency cunulatíon of active l-inks and

number of movers.

Outflows have been napped separately for each subdivisíon

usíng proportional arrows to índícate volume of fl-ow. A representa-

tive selectíon only is examined briefly in preparation for more

detailed quantitative treatment in the nexÈ chap-ter (Chapter 6).

A general- overview of the spatíal distríbution of flow

patterns ís provided by examínation of the three largest flows from

every subdivisíon. This is followed by a simílar examinatíon of

the largest 110 flows from the entire Adelaide Statístícal Division.
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Although some generaLízations emerge it ís apparent that further

quantitative analysis ís necessary ínvolvJ-ng measules of distance

and directÍon.
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CT]APTER 5. THE CITY AS A MATRIX: I'LOWS LINKAGES AND VOLI]MBS OF

RESIDENTIAI MOVEMBNT.

5.1 INTRODUCTION THE },IATRIX

The purpose of this chapLer is to íntroduce for simple pre-

liminary analysis the Ínter-subdívisional movements of elecËors

recorded as having changed residence during I970-7L within the

Adelaíde Statístical Division, t'Flov/stt are the main element of

analysÍs. For thís purpose a flow is defined as an aggregatíon of

movers who have in common Èhe same orígin and destination area and

are therefOre consídered to coflmence theír mover on average, from

the same subdívísional mid-point (centroíd) and to Ëerminate ít at

another cofiunon centroid. The basic data on flows, derived as

already explained from electoral rolls, is presented in a fifty by

fifty cell maLrix (see Table 5.1). Although discussion ís concen-

trated upon outward movement PatÈerns, shown horizontally in the

table, the same data has had considerable prelirninary work done on

it for inward movement, shown Ín the vertical columns. Comparíson

of the two complementary sets of movements would do much to illuminate

at the loca1 level the amount and perhaps kínd of populatíon change

goíng on through intra-urban rnovement. However because the overall

task is so huge, compleÈion of the analysis and study of ínward

movement has been l-eft for the future.

The 21450 ce1ls of the f.ífty square matrix represent Èhe set

of atl possíble links within the sÈudy area, excludÍng the self to

self links. There was discussíon Ín the previous chapter (see

section 4.5) of the fact that onLy 21133 of these were active links.
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The distríbution of active links among the origín subdivísions

(mean 42.6 l-inks) Ís graphed in figute 4.11-lL and the sPatial

variatíon in the use of active 1ínks is mapped in Figure 4.L2.

It was suggested that there is an inverse relationship between the

number of active links and distance of an orígín from the C.B.D.

It was shown that there is also an ínverse relaËionshíp between

annual rates of neË migration and population turnover but thís has

not yet been related formally to distanee. Howeverruse will be

made in t.his chapËer of the cross classification of subdivisions

by rates of net mígratíon and population turnover which resulted

ín nine classes. This ¡¡las shohtn in Table 4 -4 and Figure 4.6.

As Iíttle as fífteen per cent of all migratory movement

originating in the study area ends in places outside the Adelaide

SÈatistical Division (dÍscussed in sectíon 4.4.3). About half of

thís is destined for non-metropolitan parts of South Australía. This

suggests that the population in the Adelaide area is behavíng resi-

dentially as Èhough it resides in an almost closed system with only

a smal1 leakage to the outside, Although the leakage ís srnall ít

is possible that it may be havÍng sígnifieant long term effects on

the population characteristÍcs of the main donor areas. This would

be the case for example if outmovement were selectively sustained

of certain age or ethnic components from the parent populaÈion.

trühether in fact this is currently occurring anywhere Ín the study

area has not been investigated, but ís suggested as a vrorthwhile topic

for further research. Thi.s would require some supplementation of the

data to hand, buË as l4oore (1969b, p.114) has remarked "it is essential

to remember Ëhat the city is an open spatial systemrr.



I
I

I

It
tt
,l
,l

TOP THBEE OUTFLOWS

F¡6t

socond.--€
Third +

Brokon l¡iE3 dsnote oquol trnking

O C€ntro¡dt

I P.C.G., Populat¡on Contre of Grlr¡tY

A C.F.D., Contral Bus¡n€.! D¡tllict

KILOMEIERS

FlG. 5.1: Three largest flows from each electoral subdivision ¡n
the Adelaide Statistical Division.

Source: Basic data supplied by State Electoral Dept., Adelaide'



163.

The preliminary analysis to be discussed ín this ehapter

consÍsts of an examination of Èhe spatÍal distributÍon of outfl-ow

vol-umes from electoral- subdivisfons. It begins with a general

overviel¡ based upon the three major flows from each subdivision

and the ful-l fl-or¿ pattern from a representatíve selectíon.

However, because the range of flow vol-umes is very wide, ít is

necessary to examine more closely the largest ones whose Ínfluence

on the overall pattern ís relaÈively greater.. Fínal-J-y ref erence

Ís made to that residential movement, termed rínternalr, which

takes place wÍthin the boundarÍes of subdívísíons. According to

the broad definítíon of mígration adopted earlíer (section 1.2) any

change of place of residence withln the defined area forms part of

the material of the study.

5.2 FLOI,trS:

5.2.L An overvíe¡^r

- Generalization in thís chapter r,rill be rnade at several

different levels represented by the foll-owing collective terms:

mutual or reciprocal l-inks, major flows and subsystems. No firm

conrnitment is made to levels of generalízat.Íor. and díscussíon

tends to oscíl]-ate between the indívídual active l-ink and the sub-

urban region. The maps in Figure 5.1 show for each electoral

subdívisíon the three largest outfl-ows. trÏhreet' vras selected

merely as a manageable number. A greater or lesser numbe.r must

have some, as yet untested, ínfluence on the emergence of patterns.

The overall ímpressíon of the maps is of a great cornplexity of

crlss-crossing lines (see Simmons, 1968, p.637). A closer view
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however, reveal-s dístinct channels and nodes upon which the

focus. It is these patterns of l-ínes and points which call

comment. Table 5.2 sets out for each subdivisÍon the size

actíve links arranged according to the number of movers per

l-64.

channeLs

for

of its

1ínk.

It is apparent that there are instances where adjacent sub-

dlvisions are linked by mutual fírst choice (see Fig. 5.1). The

following list of examples begíns. in the northwest and ends on the

sourh coasr: BO3 /8O4, 783/784, 7L4/7L6, 744/74L, 743/8L4, 8I2/751,

7221724, 732173L and 79I/794. The areas lncl-uded are as c{Íverse

as possíble and include both the o1d and well establíshed aleas

(for exampLe 7L4/7:16) and,newly developing outer areas (722/724

a¡1ð. 79L/794). In rnany cases one member of a paÍr is nearer the

C.B.D. so that movement between them occurs along a sector eÍther

toward or a\¡Iay from the C.B.D. Thís ís remíníscent of the' patterns

of Dutch and Greek migrant intra-urban moves described by Gfbson

(1967, p.66). If mutuality is taken Èo ínclude reciprocal- choÍces

even of unequal ranking then the list is expanded to the point where

virÈuall-y every subdivísíon has been included in such a relationshíp.

That sÍrnply ís to say that with few exceptions the greatest outflows

frorn every orígin aTea a:-e destÍned for adjacent subdívisions '

This is an important observation because ít is the first of a

series of local confirmations of mígratíon prínciples (see

Ravensteinrl8S5respecially pp.198-199). In this case the evidence

Ís yet to be refíned buÈ suggests that the behavioural preference

is for short moves and that there may be distance decay in the

number of moves. The most inportant exception to the pattern of

mutual near neighbour choice jusÈ described is S.D, 7LL (ldetaiae¡ '
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Its three prÍme flows are to the nearest adjacent areas but noÈ

one flov¡ was recíprocated and no flows of the first three orders

were directed to Adelaíde. This recalls the índíces discussed in

section 4.3 where Adelaide $las reported as havÍng experienced a

heavy net mígration decrease,

A closer examinat.íon of the flow lines on the map reveals that

in most cases each major flortr has'associated with Ít a secondary

flow ín the opposíng direction. This is what Ravenstein (1885,

p.199) called a rrcounteï-currentrt. Although there \^7ere no active

links ín the first three orders to dernonstrate a current running

counEer to the general ouÈward flow from the cenËral subdivision

(711) there is some evidence ín the adjoining suburbs. For example

the following flows in the ínner ring are headed in the direction

of rhe c.B.D.: 805 to 785, 784 to 786,813 to 715, 753 to 755 and

752 to 75L. Of simílar lo\^rer order and frequency !üere the follor¿-

Í-ng flows directed laterally around the innèr- ringt 785 to 7L6,

7I5 to 7L6r 7L6 to 75]-,75L to 755,755 to 751 and 755 to 715.

The method of analysis being followed here treats the sËudy area

as a self-contained or closed system so Ëhat flows destined for areas

beyond the outer boundary are excluded from díscussion. As shoron in

Figure 4.1-0/3, rural destined flows are an increasingly inportant com-

ponent of outflows from subdivísions nearer the outer boundary.

Despite the data restríction a llttle evidence has managed to apPear

there of a counter flow toward the outer boundary, for example, 732 to

736 to 7301 731 to 722 to 724, BL4 xo 743, However, no high order flows
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$/ere recorded Èo the northern peripheral subdivisions of 823 and

824.

In socio-psychological- studíes of group dynamlcs tsociogramst

devísed by Moreno J946 and 1953) have become a wÍdely used

diagrammatic technique (see Bvans, L962, pp.8-29) for representíng

the interpersonal rel-ationshíps resulting ín the formatíon of sub-

groups. The netvrork díagrarns drarvn are made up of two elements t

crosses representÍng the indivíduals and l-ines joíning those who

share sel-ected positíve ïelatíonships. In groups r'¡ith more members

than a certain threshold number the typical end-result shows

several distinct separate subgr:oups, often clusÈered alound one

or two "k"ytt persons. The aggregated movement preferences shol^rn

in Figure 5.1 lend Èhemselves to somewhat símilar treatment wíth

subdivísíons taking the place of the indÍvídual persons in the

sociogram.

Fo1-lowing are seven examples selected to illustrate a range

of chaíns of relationships derived frorn the map (Tig. 5.1-) and

Table 5.1- and compiled by taking the following two simple steps.

FírsÈly, select as the starting point a subdivísíon whích itself

does not receive a first order flow. Secondly, follor¿ íts first

order flow to its destination, and al-l- the subsequent first or

second order flows untíl the chain ends or turns back on ítself'

Ttrís technique has been applieil Èo a selectíon of areas and is

shown ín the accomPanying Fígure 5.L/4.
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FIGURE s.L/A Díagrams showÍ-ng for a selec.tion of areas the chain
of rel-ationshíps by first and second orcler flows of
residential transfers between electoral subdivísions
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From the above map and diagrams certain subdivisions aPpear

as rpivott or tk.yt areas about r^rhích much of the movement occurs.

A tentative list of such areas worrld include (in numeric-code

order) 744,7451 75Lr 783r 79L and 814. However iË must be re-

emphasÍzed that the matrix of flov¡s (Table 5.1) indicates an almost

complete web of inter-connect.lons with 87 per cent of the possibl-e

links beíng active. Anal-yses offered here are therefore sÍmple

selections of movements separated from their full complicated

context.

The fol-lowing observatíons and generalizations arÍse from

the discussíon of Tigure 5.1 and Fígure 5.f/e.

(a) There are more or less discrete sets of ínterconnected flor¿s

agaínst a background mass of movement. The seÈs correspond

roughly wíth sectors after the model of urban sËructure propounded

by Ïtoyt (1939) .

(b) Flows may be interpreted as occurring ín the following two

maín directions; firstlyrahtay from the c'B'D' and ínner suburban

areas of neË migratíon losses, toward the outer areas of net

mígratíon gains, and secondlyrlíghter fl-ows directed toward the

c.B.D. from outer areas.

(c) The rníddle suburb areas in the sociogram-type chains serve

as pívots about r¿hich radíate a number of a.tternaÈive línks.

While it is not suggested that any síng1e mover necessarily

follows a sequence of residentíal changes along the rrchainr' ít is

suggested. that the following is a useful generalizatíon fitting the
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observe<l facts. New housing developments create 1-arge numbers of

lne\^r vacanciesl generally toward the outer suburban areas, and in

attracÈÍng resídents from existing areas generate a chain of

vacancies whÍch can be traced until the chain is termínaÈed or

until a vacancy ís filled by a migrant from outside the city

(Moore, I969b, p.115). Perhaps in the local applicatíon of thís

behaviour t-he outer fringe vacancies tend to be fílled by people

from the nearby outer or middle-suburbs. The vacancies which they

ctîeate on moving tend to be taken up by people from the inner suburbs

who in turn are replaced by people from the central cíty. The

aggregate effect of the continuance through Èime of this sequence

is of a conLinuous flow of íntra-urban migrants emanating in parË

from the cíty centre and moving toward the ouÈer-middle suburbs ¡¿hich

are also being converged upon by other flows from the outer urbaR or

rural-urban areas, Such descríptions are noúr commonplace and gener-

ally refer to the process as rrinvasion and successÍont'. Examples

have been published by Morrill (1965c) ín regard to Negro ghettos

in Èhe U.S.A., by Curson (1970) with South-sea Islanders ín Auckland

and Morríll (1965b) in regard to subdivision of new urban land.

5.2,2 Selected examples of índívidual orÍgin areas

The preceding discussion made use of three ranked orders of

outflows. In so doing, flows wíthin each class r,/ere treated as

equall-y voluminous, thereby controlling for volurne and enabling

concentration on spatial patterns of movement regardless of flow

síze. ThaË restríction is to be relaxed in thís sec-tion and con-

sideratíon given to the spatíal differences in volumes of ouÈmÍgrants
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from electoral subdivisions.

As part of the processÍng of daÈa from the transfer matríx a

sepaïate diagram was compÍled for each subdivision from a rank

Lístíng of f1ows. The subdivisional maps show only about seventy-

fÍve'per cenÈ of índívídual moves because beyond thís point flows

tend Ëo be not only indivÍdua1-ly very small but so numelous as to

confuse the map. Each of the major active Links vlas repTesented

by an arro\^7 joíning the origín to Èhe destination subdívision.

The width of the líne was scaled to rePlcesent proPortíonately the

number of moveïs utilÍzing the partícular active link. It is noË

appropriate aÈ this point to display the diagrams of all fífty

origin areas. In later chapters when distance and direction are

consídered in some detail more use wíll be made of them. Neverthe-

less some useful ideas do emerge from an examinatíon at this stage

of a representatíve selection of outflow diagrarns '

The níne rnaps dÍsplayed as a composíte (see aeeompanying

!ígure 5.2) have been selected to represent two different but

assocíated distributions. Firstl-yrthe nine classes shown in the

cross classification of rates of net migratíon and populatíon turn-

over (see Table 4.4. and Fig, 4.6) have been represented by one

subdívision from each. MembershÍp of the nine classes ís

numerically very uneven ranging from as many as ten' to as few as

two. Therefore representation is far from proportionate although

the range of values is covered. Secondlyrít was desired to cover

a spatíally representative selection of areas from the Adelaide

Statístical- Divisíon. This task was made the easíer by the fact'
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demonstrated already (section 4.3) that the population movement

indíces are correlated srith distance from Ëhe city centrerensuring

thaË a reasonably wide spåtial coverage would emerge from a

selectíon based on the indices alone. Therefore the símple pro-

cedure was followed of taking from Table 4.4 the first subdivisíon

listed Ín each class,except in two cases where the second and thírd

respectively I^Iere taken to improve consistency of populatíon sizes

or spacing of examPl-e areas.

The aim therefore in discussing this particul-ar selection of

níne subdívisíons ís to provide a preliminary view of general

features of the geographic dístribution of migration fl-ows and

volumes ülíthin Èhe Adelaide statistical DivísÍon accordíng to

relative scores on PoPulation movement indices and geographÍc

locaÈíon. The prelíminary vier,¡s, which wíll be taken up again in

later sections s ãTè díscussed below ín two secÈions under the

respeetíve headings of (a) volume and (b) directfon'

(a) volume

By far the largest single flow shor¿n in Figure 5.2 occurs

in the outer suburban area between S.D.s 745 afld 744 r¿here it is

overwhel-míngly dominant. By contrast no particular flow is out-

standíngly dominanÈ ín the middl-e suburbsrbut rather there are

several flows of simil.ar volume r¿íth one a little bigger than Èhe

rest from each orígín. The uriddle suburbs are rePresented by

s.D. s 755 (Norwood) I 754 (Mitcharn) and 7L2 (Florey lJest) . The

central S.D. 7LL (Adel-aíde) dísplays even l-ess varíabílity among

its top six fl-ows. It is clear that from every subdivíson the
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l-argest out-flor^rs are to immedíatel-y adjaeent areas.

The rnagniÈude of rural destÍned flows (markecl 'R' on the map)

ca1ls for some passing reference. In most subdívisíons the com-

bined outflow to areas of the state beyond the Adelaide Statistícal

Dívísíon is roughly of the same order as the largest síngle flow

to a destínaÈíon within the DivisÍon.

A cl-ear impression gíven by the maps ís that from any given

orÍgin there ís a distinct fall--off in the nurnber of movers with

increasing distance from the orígin. Thfs ís true regardless of

eÍther the volume of moves or the size of the area from which they

emanate. This has been observed in many studies in a wide variety

of situations (see Hägerstrand L957, p.1f2). One explanaËion

(Stouffer, l-940) relies on dífferences in the density of ínterven-

ing resídential opportuniti-es in the territories to be penetrated

by the migrant. In the present case the rate at which flows are

absorbed by the urban territories over which they pass varies

according to the position of the origín' atea. tr'or example at

Least seventy-fíve per cent of the outmígration from the central

area (S.D.711) goes no further than the míddle suburbs (about 10 Kn

radius). The sítuaÈíon differs rnarkedly for outer orígin areas

such as S.D.s 73O an;d 745. Apart from the one or two donínant

flows which go to the nearest neighbouring subdívision, there are

many medium and small volume flows which stretch out across the

city - in some cases ríght to the other side. MosË of the urban

area, to a dístance of at l-east 30 Kn from the orígin, is lnvolved

Ín absorbing the maln seventy-five per cent of out-migrants from
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outer subdivisíons. Such territorÍes are tyPically the largest

1n the city so that moves originating ín them must be longer than

elservhere e'¡en before Èhey cross the boundary' The first column

ín Table 5,2 reveals thaÈ the outer orígin areas have high propor-

ÈÍons of internal moves. Associated üIiËh this is the fact that

moves from outer areas are more attenuated than those from other

parts of the citY.

Some middle suburbs display an interestÍng phenomenon ín the

morphology of the recepÈor area of their mígrants. On the side

nearest the C.B.D. flows appear foreshortened, few moves pass beyond

ít but many pass either side of it. There remains therefore a

sort of shador¡ on the far síde of the C.B.D. suggesting that it has

acted as a barrier to movement. ThÍs is remíniscent of the "trade

sbadorvt'' concept employed in marketing studíes (for example, SmaÍles,

L969). Examples here are S.D.s 755 and 754, vrhere movement is

predomínantly along an axis at ríght angles to the dírection of the

C.B.D. ¡ and S.D.s 752, 753 and perhaps 7L2,

(b) Direction

Referenee has been made already to the fact that moves from

certain middle suburbs dísplay a rrdírecÈíonal bias" (Adams, L969)

so thaÈ movement tends to take place concentrically across suburbs

rather than sectorially away frou or tor¿ard the C.B.D. as is

observed ín inner and ouÈer areas respectively. Moves from the

city centre (S.D.711) Èend to occur ín roughly even proportions in

almost all directions whereas those from origins nearer the urban
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períphery (see S,D.s 730 and 745) are concentrate-d ínto a narrovrly

oriented beam, propertfes which must result in part from Ëhe

geometry of the system.

In final reference to Fígure 5.2 attentíon must be drawn to

the frequency wÍth which 5,D,794 (Mawson) appears as a destination.

It did in fact record the greatest aggregated inflow of al-l sub-

dívisíons.

5,2.3 Largest flows

Further discussion of Èhe distribution of intra-urban migrants

wÍll be concent-rated on the ll0 flows (5,L67.) ranked highest among

ttre 21133 active links in the Adelaíde Statistical Division.

Between thern they carry 28.58 per cent of all individual moves and

are shorn¡n diagrammatícally (see Fígure 5.3/I an.d Fígure 5.3/2)

usÍng arror^7s of thíckness proportíonal to the number of electors

rrho transf er.

The fÍrst of the two maps shows only the 44 Largest flows

(2i4) aLI of which carried 99 or more persorls accounting for LTL1 per

cent of all moves. There are four dístínct and separate systems

whích between them cover most of the city and, in addition' there is

to the east an lsolated single flow. Except the latter, these will

be discussed collectively and then individually.

A prominent feature already discussed ín sectíon 5.2'1 is the

high proportion of links which represent a mutual exchange of

mígrants. Among the twenty-eight subdivísions involved ¡¿ith links

at the 1eve1 shown on Èhe map are eighteen sharíng reciprocal flows.
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It is Ínteresting to noÈe the sectorial- nature of the clusters of

subdí.visíons. MosÈ prominent is thaË Ín the sorrth-west focusing

strongly toward s.D. 794 (Mawson). A north-Ìfestern secLor I^7ith

s.D. 786 (Thebarton) at the inner clty end has S.D. 804 (sernaphore)

at the outer extremity. The cluster of flows ínvolvÍng S.D.s 741,

744 and 745 In the Salisbury-Elízabeth area can hardly be described

as sectorially oríented. It ís rather a special case of a self-

contained cystem, a situation which probably aríses from two

physícal factors. The Elizabeth area is separated from the

contiguous Adel-aíde suburbs by a greenbelt. Furthellnore a large

proporÈion of the housíng ís government provided (see map Iíg. 421)

rrrhlch enables relatívely easy movement betr¿een alternatíve rental

and/or purchase accommodatíon at moderate prices. The remaíning

system is the most attenuated with three separate paths focusing

on S.D. 751- (Bragg). Only the sectíon of the sysEem northeast of

Bragg reaching ouË to S.D. 814 (Híghbury) can be considered as

sectorial-.

A consíderable Proportion of the movement círculates around

what may be termed tk.yt areas. subdívisíons which fulfÍl- Èhís

f unction are 783 (Ilenley Beach) and BO3 (Price) ín the north-I^/est;

1n the south rhe rriang|e of 792 (Glenelg) , 791 (grighton) and

794 (Mawson); in the eastern system 75L (Bragg), 811- (Coles)

81,2 (Davenport) and 1n the north 744 (Playford). The fact that

these key areas are of roughly equal spacÍng (about l-0 Kn) around

the outer nriddle suburbs suggests that perhaps they repre-sent an

upper leve1 in a natural hierarchy of ttcommunities of interest¡r'

In each case the key subdivision has a combÍned ín and ouË flow of
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about one thousand electors. There is scope, it is suggested,

for much fuller investigation, even wíth the data already on hand,

of the structure and operation of these groupings.

lwo omissions from the map (Fig. 5,3/I) call for brief conment.

FÍrstly, despite the strong outmigration and high turnover from the

inner cj-ty (S.D.71f) no single fl-ow was large enough to appear at

this level of analysis. Thís resulted from the fairly uniform

spread of movement among a considerable number of desÈínatíons

(see Fig. 5,2), Secondly, high rates of net migration hTere re-

corded in the north-eastern subdívisions of Modbury (743) and Híghbury

(814) but only one flow was large enough to appear on Ëhis mâp suggest-

ing that in-migrants to the area came from a wídely scattered varíety

of sources,

Síxty-six flows of Èhe next lower order (between 67 and 99

persons per active línk) are shown in Figure 5.3/2). If displays

an addítional 2.6 per cent of actíve links and abouÈ 11 per cent of

all out-mígratíons. Even at thís level no flows are shot/n involv-

lng the central city and only one to the north-eastern suburbs.

The four basic I'activity areasrr of the first map appear again and

there is a persístence of the pattern of reciprocity of many flows.

The most outstanding feature is the linkage between systems or

actívíty areas so that the original four nol{ may be seen as tlilo.

The first linkage ínvolves the southern and eastern suburbs while

the second joins the north-htest and northern suburbs.

It was sholtn Ín the prevíous chapter that a group of six
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contÍguous subdivisíons in the south-I¡restern srrburbs formed an

axis of maximurn outflow (see Fig, 4.LOl2). The same area stretch-

ing from S.D. 792 (Glenelg) to S,D.751 (Bragg)¡ appeared in Figure

5.3/I as parts of two separate systems. It is shor¿n in Fígure 5.3/2

as a s1ngle, closely-inÈegrated system joined Èhrough the mutual

linkage of two outlier subdivisions ín each of the higher-order

systems, The línking of the north-western and northern systems

occurs at a lower order between the two key subdivísions, 803 (Price)

and 744 (Playford).

The other outstanding ne!/ feature ís the appearance of an area

of intense movement activíty of a mo<lerate order in the inner north-

eastern suburbs. Thís netr^rork centres around a Criangle of key

subdívisíons, namely, 716 (Torrens), 71-5 (St. Peters), and 755

(Norwood). The fol1owíng points constítuËe a case for consídering

S.D. 716 (Torrens) as the rpivotr for the enLire city.

(a) It contaíns the Population Centre of Gravity, P.C.G. (see

sectíon 4,6.2)

(b) It has the híghest absoluËe number of out-transfer:s (see

Tabl-e 5.1)

(c) It has the second highest absolute number of in-transfers

(see Table 5.1)

(d) It ranks fífth on the raEe of annual populatíon turnover (see

Table 4,3) . (A lorver score on internal moves lowers the rate

of populatíon turnover).

Its late appearance on the map of high-order flows is due to its
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wide range of mainly moderate flot^rs which is whaË makes its

position one of importance in the total cíty movement and socíal

structure.

. Finall-y it should be pointed out thaÈ although ín the first

map there was líÈtle evidence of movement tov/ard the city centre

there ís raËher more at the lor,rer levelrín the second maprwhere

some is dírected to inner ring subdivisíons (786r 773r 756r 7L5

and 716).

The rapídly growing south-western subdlvisionT94 (Mawson) ís

shown to draw smaller numbers of migrants from the more distant

areas nearer the city centre.

The main feature of Ïigure 5.3 may be summarized as follovrs.

The middle suburbs are confÍrmed as the areas where total movement

is greaËest. They are the ilkey areasrt for intra-urban mígratíon

both as donors and receptors. In all areas the largest fl-ows

occur between adjacent subdívísíons and there is almost al.ways a

reciprocal or counÈer floht of a sÍmiLa-t síze. Or¡er the whole cíty

the maín thrusts of raovement \4rere outr,¡ards and concentrated ín

four maín areas - sËrongly to the south-west an<l mildly to the

north-west, north-east and north.

5.3 INTERI{AL MOVES

So far discussíon about movement has been based primaril-y

upon the concept of change of address between electoral subdivisions.

Passing reference has been made already (see 4.3,2) to some of the



TABLB 5.3

Internal Moves: Rank Size Distríbution of Changes

of Address hríthin Electoral Subdi-visions

Internal
Changes of
Adclress

Number of
Subdivísions

2

7

10

11

15

20

39

43

46

56

6l-

74

75

B6

101

Total: 1l- 0BB internal changes

fnternal-
Changes of
Address

Number of
SubdivísÍons

1

1

l-

t

1

1

1

1

l-

1

I

1_

1

1

2

1

I

1

1

1

1

1

1

1

l_

2

2

1

I

32L

346

364

370

406

4L9

422

435

446

477

542

550

654

7t7

Mean +3'g3 = 221-'8 Per subdivision

Internal
Changes of
Address

Number of
Subdívisíons

TL7

136

163

168

170

180

192

2t2

23L

254

269

27L

272

277

278

1

1

2

l-

1

1

2

1

i

1

1

1

l_

2

1

Source: Amendments List, State Electoral Dept., Adelaide.
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problems arising from the great variation in the size of terrÍtory

comprising these spatial uníts, As a resulË of this there ís

also conslderable variation beÈween subdivisions in the dístance

elect.ors must move before becoming ltransfersr on the electoral

ro11. This irregularity can be overcome to some extent if it is

known how many electors change address within each subdívísion.

A method of derivíng this information from electoral rolls r¡7as ex-

plaíned in section 3,8.2.

Actual data on ínternal changes of address I¡Ias used to

generate for each subdívísion an'índex of Populatíon Turnover (see

section 4.3,2 and Table 4.3).

The accompanying Table 5.3, whieh is a consolídatíon of data

frorn Tabl-e 5.2, shows the rank size distríbuti.ón of nurnbers of

ínternal moves amongst subdívisions, This informatíon shows that

internal moves wíthin the Adelaide Statístícal Division comprise

about twenty per cent of all moves (111088 of 5l-r030 moves) wíth

the mean per subdivísion of 22L.8 internal changes of address.

Unfortunately such changes cannot logically be considered as occurr-

íng ín aggregatíons, or flows between points, as the territorÍes are

too sma1l. It is, therefore, difficult to generalíze about the

distance or direction of such transfers wíthout having gathered and

processed each of the transfers Índividually. Since this is such a

formídable task, sufficient ín itself for a separate study, the

analysis ín following chapters. of dÍstance and directi-on of movemènt

makes only simple use of Ínternal moves.



18 0.

RBFERENCES

ADAMS, J.S. (1969) rDirectional Bias ín Intra-urban MígratÍonr.
Economic Geògraphy, vo1. 45, no. 4, PP.302-323,

CIIRSON, P.H. (1970) tPolynesíans and ResÍdence in Aucklandr.
New Zealancl Geographer , vol, 260 pp. L62-L73.

EVANS, K.M. (L962) Soc iornetry and Education. (2nd impression, 1966).

GTBSON, J.S.

Routledge and Kegan Pau1, London.

(L967) rThe Resídential Pattern and Mobility of Dutch
and Greelc Mígïants in the Adelaíde MeÈropolitan Areaf.
Unpublíshed thesÍs, Deft. of Geography, University of
Adelaide.

uilcunsrn-awn, T. (r957) rMigration and Arear. Lund Studies in
Geography , Seríes B, rìo. 13, pp. 27-L58,

IIOYT, H. (1939) tThe Pattern of Movement of Resídentíal Rental
Neíghbourhoodst. Reprínted in Readíngs j-n Urban
Geography. Edited by H.M. Mayer and C.F.Kohn,
UnÍversity of Chícago PressrChicago' 1959¡ PP. 499-510.

MOORE, E.G. (1969b) tThe Nature of Intra-urban Mígration ancl Some

Rel-evant Research StraËeg ies | . Proceed s of the
Assocíation of Amerícan Geo eraohers , vol. 1, pp . 1l-3-116 .

MORENO, J.L. (1946) rsocíogram and Socíomatríxr.
pp. 348-349.

Sociometry , vol. 9,

MORXNO, J.L. (1953) I,Jho Shal1 Survive? Foundations of SociometrY,
Group Psy chotherapv and Sociodrama. Beacon House, New

York.

MORRILL, R.L. (1965b) tExpansion of the Urban Fringe: A Símulation
ExperímenÈr. The Regíonal- Science Associatíon Paoers.
vol. 15, PP. 185-199.

MORRILL, R.L. (1965c) rThe Negro Ghetto: Problems and Alternatives'.
G"ographí"a] Revíew, vol. 55, PP. 339-361-.

RAVENSTEIN, E.G. (f885) rThe Larvs of Migrationr. Journal of the
Roval Statis tical Societv , vol. 48, pp. L67-235.

srlMONS , J.!f . (1968) 'Changing Residence in the CÍty - A Review of
Intra-urban Mobílityr .

no. 4, pp. 622-65L
Geograp hfcal Revierv. vol. 48

l



181 .

SMAILES, P.J. (1969) rA Metropolitan Tracle Shadow. The case of
Adelaide,
En. Soc.

South Australiar. Tiidschrift Voor-Econ.
Geos. , vol. 50, no. 6, pp. 329-345.

STOUFFER, S.A. (l-940) tlntervening Opportunitj-es: A Theory
Relatíng Mobility and Dj-stancet. American
Sociolosical- Review , vol.5, pp.845-867.



1.82

CIIAPTER 6

DISTANCES OF OUTMOVffENT

Ðistance is such an important factot that it
needs mote expl-icit studq than it has received.

STOUFFER (1940, p.845)

OUTLINE

A dístributíon, both statistical and spatíal, ís prepared

showíng numbers of movers by dístance, utilizing the data on number

of movers per active link (Chapter 5) and the cal-culated distance

between centroids (Chapter 4). The problem of deriving from

aggregated data an expressÍon of the distances moved wiËhin each sub-

dÍvísion is solved by treating the component census collectors

districts as origin - destination cetls and weighting them for Èhe

resident population of electors. From the cornbined distribution of

distances, boÈh internal and external moves, are deríved mean distances

moved for each subdivision and the whole study area.

A sírnple four-stage model is used to compare the distance

distribution of transfers actually made with the geomeÈry of Ëhe netr¿ork

of opportunítíes and the usage patterns under different population and

mobility distïibutions. Thís confirms a strong behavioural preference

for short moves. Finally, dístance moved is compared briefly with a

sel-ection of other variables including size of the originating Èerritory,

rates of fall-off ín transfers r^¡ith distance from origin and with

disl-ance of origin from the cíty eentre.
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CHAPTER 6 DISTANCES OF OUTMOVEI"IENT

"AJf evidence índicates the impottance of distance
from the mover's otigìtt in differentiating housing
af tetnatives. Most nÐves a-re shott , utíthin
famil-iar territorg...tt (Simmons, 1968, Í-n Berry and
Horton, L970, p.405).

"If we ate to treat adequatelg the tofe of spacel
one important place to begín is with the function
of distance in the description and explanation of
migration distances" (Morril1, L963, p.75).

6.1 INTRODUCTION

The aim of this chapter is to present a description and analysis

of the distances covered by those electors who changed place of

resl-dence withín the ADelaide StaËistical Divísíon between March,

1970 and June, L97L. For this purpose reference to partícular

destinations ín the kind of detail díscussed in Chapter 5 ís

unnecessary. The main material for consideratj-on is a matrix showing

for each subdívision the number of electors who moved various dís-

tances. From thís are deríved, separately for each orígín and for

Èhe trhole study area, mean values for distances Ëravelled. The data

are t.hen reprocessed treating the Adelaide Statistical Division as a

single spatial unit in order to díscover the total distribution of

indlvidual distances moved withín the urban system as a who1e.

Moves rnríÈhÍn subdívísions are a consíderable part. of total

movemenÈ and necessarily occur over relatívely short dístances. So

far, however, díscussíon in this thesís has been concerned with trans-

fers between electoral subdivisíons. Although for internal transfers

no dírect measure was avaílable of the distanc.es over which movement

occrrrred, a method r¡as developed ín this study for estímating both the

distances between the poínt,s in the internal network of potential
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destinatlons and of actual transfers weíghted accordiug to the dis-

tributlons of existing populations. This chapter díscusses some of

the problems involved in trying to deduce meaníngful distance figures

frorn aggregations of internal transfers. Finally comparison is made

between variatíon of dístance noved and distance of orígin fro¡n the

C.B.D., síze of origin unit. and rate of fall-off in the number of

movers with distance, and with other selected varíables.

That a measure of distance moved is available for consíderation

in the present context is due to a basic generalizing assumptíon

which has been díscussed already (see section 4.6.1). The assumption

ís that for any group of migrants sharing the same origin and destj-na-

tlon areas the movements on average begín and end at the central

points (centroids) of already establíshed populations hrithín the

respective areas. The determínation of centroíds for the fífty

electoral subdi-visions and the dístances betv/een them was outlined ín

section 4.5.2. It is this da¡a, and Èhat on flow volumes presented

ín Chapter 5, which together forrn the basís of the present chapter.

The esËimate made of distances covered by Ëransfers wíthin subdívisions

was derived ín a manner similar to that employed for the ínter-

subdivísíonal moventent. This was based upon the neÈwork wíthin sub-

divisíons of the mid-poínts of the comPonent collectorsr districts.

6.2 THE DATA AND METHODS OF ANALYSIS OF DISTAI{CE MOVED

6,2.L Between Subdivision

The calculated distances between the netü/ork of centroíds ís

set out in a fifty by f.Í-fry matrix (see Appendix E). The numbers of
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electors transferríng between these poinl-s are shown in Table 5.1

and are the basls of the analyses already discussed ín Chapter 5.

These t\^/o sets of informaËion \¡rere brought together in the following

manner to cal-culate- mean distances for aggregations of outmigrants.

(a) For each subdivision as origin:

(1) The nunber of persons movíng to each oÈher S.D. is

known (see Table 5.1)

(íi) The dístance (Krn) beÈweeri centroíds is known (see

APPendíx E)

(iii) For each active link rnultíply (i) by (ii) to obtain

a rKilometre-Personsr Product

(iv) Add together all such products from the one orígin

(v) Dívide the total tkílometre-personsr by the total

number of outmígrants. The result is a mean distance

per ouËmovement from the give-n origin'

(b) For

(i)

the whole Adelaide Statistícal Division:

Sum all the tkilomeÈre-person! totals for the fifty

subdivísions in the A'S.D.

Divíde the grand total from (í) by the grand total of

outmígrants

(ii)

6.2.2 !trithin Each Subdivísion

6.2.2,L Problem:

In contrast to the relative ease of deriving a general expression

of the distances moved between subdívísíons anythíng simílar for

internal noves is much less easily deterrníned'
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Although it was known from the ro11s that ll,08B electors

registered a change of address wíthin the.ir subdivision (representing

2L.7 per cent of all transfers during the study períod) there \4las no

convenient means of deríving from the ro1ls the distance moved

because the aggregated sÈatements on ínternal moves did not show pre-

cise places of origín or destination. Díst.ances could have been

obÈaíned by measurement on the map showing the actual house addresses

ínvolved in each Èransfer within an electoral subidivision but this was

ímpractícal because of the large number of moves. Nothíng bette::

was possible, therefore, than making systematic estímates of the

distance travelled internally. Nevertheless, ít is a necessity ín

this analysis to be able to consider the whole distance distribution of

all moves, takíng account if required of the fact that some resj-dential

transfers occur wíthín and others betl^leen the spatial data cells.

Tf, for this purpose the two measures are separately derived they

should be based on cornparable assumptions and of simil-ar accuracy so

that they may be considered together.

The relative importance of the inÈra-urban Inoves wíthin data

cel1s (in this case 21.7 per cent) may be compared with other studies.

Tor example, several American studies (see Simmons, 1968, rvho

quotes Green, L934-42; Caplow, 1949; and Albig, 1933) pr:oduce

similar'results r,ilÍth their approxímate average of twenty-five Per

cent for movement wíthin urban censrls tracts. Direct comparison of

the Adelaide results is not possible because, the síze of American

census tracts is not índicated nor the tíme-spart of movement. Never-

ttreless the total Èrend ís undoubtedly ín keeping wiEh Èhe broad

generalization expressed by Johnston (I971-, p.317) that "the great
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weíght of availabl-e evldence indicaÈes that short-dístance moves

predomínate withÍn citíes".

More precfse estímates of the aggregated dístances moved

ínternål-ly !üere obtained Ín the present case by methods essentially

similar to those already described in the deÈermination of the

position of and dístances between centroíds. In thís tinternalt

case, work was of course at a scale comparatively smaller and at a

lor¿er order of the system. The component collectorsr districts within

subdívisíons r¡/ere represerited by their centre points, and themselves

consídered as the network of possible origins and destinations.

The following two expressíons of distance were calculated for each

sub<lívision, in the manner shown below; unweighted-network mean

distance, and populatíon-weighted mean distance.

6.2.2.2 Available information:

The only information about internal moves recorded from the

electo::al rolls was the aggregated number of moves for each sub-

division. In order to obtain an objectÍve estimaÈe of the distances

thus moved the following tr^Io componenÈs were used: firstly, an

índicatíon of the size and dístribution of the resídent population

was obtaíned for the consËituent Census Collectorsr Distrícts;

secondly the locatíon of the central point of each C.D. had been

descríbed already wíth coordinates on a reference grid (Chapter 4,

p.150). These t\^ro components had been used to determine the popula-

tíon centroíd for each electoral subdivisíon (sectíon 4.6). In

order that movements beËhreen subdlvisíons eould be considered as

occurring along vectors with length and directlon it was necessary to

make the simplifying assumption (p.161) that, on average, migrations
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between subdivisíons begin and end at Èhe population centroj-ds.

The use of a símilar set of símplifyíng assumptíons about

aggregaËed internal moves enables an estimate to be made of their

collectíve characterísËics. Moves within subdivísions are merely

at a micro-scale compared wíth those between subdivisíons and may

be considered as occurrj.ng between the component Census Collectorsr

Districts. The following assumptions enable a calculation of

internal distance moved: if the total number of moves made within

a subdivisíon is knor,¡n then they will have originaÈed from the

component C.Ds. in numbers direcÈly proporËional to their respective

shares of the Eotal subdivisional population of electors; the

outmoves from each sub-area will be dispersed to all component C.Ds

in proportion to Ëhe population already resíding there. Underlying

both the above is another assumption, namely, that a uniform mobility

rate obtains throughout a gíven subdivision. FÍnally, if the

assumption is made that moves internal to subdívisíons begín and end

aÈ the mid-points of their comPonent c.Ds then it is possible to

attríbuÊe a dístance to each vector ín the network of possible

destinaÈíons.

In Chapter 4 (section 4.6.2) it was explained that the location

of a centroíd was calculated for each electoral subdívision using the

foll-owíng formula and components:

Co-ordinate rxr of centroid of the subdívisíon =

where p = populatÍon of each component C.D. in turn (í to j)

x = the x co-ordinate of the C.D. mid-point

P = tota]- population of the subdivision (sum of all rpt
values)
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The rYr co-ordinate is found by repeatlng the procedure with

the ryr co-ordinates of the C.D. ní<l-points.

2.2,3 Method for internal distance determination

The same data eleurents l^7ere used in the present context t-o

calculate the distances, map and real-, between the C.Ds v/ithin each

electoral subdívision (the method of calculation is exþlained in

Sectíon 4,6.2, p.151-). As described above, electors moving within

subdívÍsions are 1íkely to be influenced by exístíng population dís-

tríbutions because, other than new dwellíng constructíon, resídential

vacancies are likeJ.y to be ín propo:rtíon to the síze of the popula-

tion. The following formula was based on such a simplífying assumption

and was used to obtain an estimate of the mean distance moved inter-

nally when population distribution was taken ínto account.
I.
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If the netkTork of c.D. linkages 1s analysed without regard for

population distribution an unweighted mean distance can be calcula-

ted uslng the following formula:
1

xd-
UD = --!-2

n

i

I

I

I

i

i

where UD

d

n

is the unweighted-network mean dístance between C.Ds

fs the díst,ance between each point ín the network and each

oÈher in turn from poínt 1 to poínt n fncl-udíng the sel-f-to-

self (zexo distance)

ís the Èotal number of poínts ín the network.

Suuunary indices of the same kind were obtaíned for the whole Adelaide

Statistícal- Dívision by uslng the fo11owÍng formulae:

(a) Adelaíde unweighÈed-network mean

N

x
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tK
I

f=l-

dijtK
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2
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N

rJr

díj is the dísÈance between C.D., and C.D..aJ
oK is the number of C.Ds ín the subdívísíon *
N is the total number of S.Ds ín the AdelaÍde

Statlstical Division

(b) Aclelaíde populatíon-weighted mean
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v/here dij rn*rN are as already def irred al>ove

is the total populatíon of subdivision,,. 
K 

-v Le L yuyu¿a Lrvrt v-. , *"-"^.K

pirpj denote populations of C.D. and C.D.

respecËívely

The results of applying all the procedures described above are

set out ín Èhe accompanying tables (Table 6.I/A', B and C). These

show for each subdivísion and the whole A.S.D. a series of factors

arrayecl across síngle kilometre classes listed in ascending order of

distance. The selected factors are a graded sequence of sirnplifyíng

assumptions arranged to test whether there is a genrríne aggregate

behavioural prefere-nce for shorter distance movement. The assumptions

and their appl-ícatÍon to the data as a nrodelling situation ¡r-re dÍs-'

cussed in the next section (6.3).

Table 6.I/A sets out the distance characteristics of the entire

netr'¡ork itself , withín electoral subdívisj-ons and between subdivision

centroids. Table 6.LlB shows the number of moves made uncler

dífferent sets of simplifying assumptions. Table 6.L/C shows the

number of actual transfers observed. At the foot of each table is the

Þercentage cumulative frequency used in the graphs of Fígure 6.1..

The mean length of all individual moves was B.2Kn, comprising

a mean of only 2.5Km for moves internal to subdívisíons and 9.BKur

for moves between subdivísions. These results rnay be compared with

the mean length of the inter-subdivísíonal links themsel.ves, of 15.9h,

thereby indicating mover preference for strorter transfers. Even when

allowance is made to the network for differences in the distribution

of the resiCent popu-lation (see Section 6.3.1) the mean is l.4.7Krn and

l'¡hen modífíed for dlfferences l-n mobility rates the mean is 14.4Kn.
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The mean length of active links (n=2,133) is 14.6Krn in contrast with

that of inactive línks (n=317), 24.6Km.

These results are obviously Ín general agreemenÈ wi.th the

findings of many studies that 'rmost moves are short, wlLhín familiar'

territory" (Simmons, 1968, p.640). However, as may be expected the

actual figures differ :between studies conducted in díffe¡:ent places

and times. For exampJ-e, resídential t::ansfers between 1-962 ar.d 1-967

in Seattle r^Iere examined by Boyce (1969 , pp23-26), The results

compare as follo¡¿s: Èhe mean l-ength of intra-city moves is 4'8Km ín

Seattle and B.2Km in Adelaide; moves shorter than 0.BKm comprÍ-se

16 per cent in Seattle and 10 peI cent in Adelaíde. The prominence

in Seattle of Negro ghetto systems with their short moves (mean 2Km)

may accor-rnt for the difference. In L965 a sample of house.holds in

Chrlstchurch, New Zealand, moved a mean dístance of almost 4Km (Clark'

L97O, p.52). However, because each of these studíes was differently

based, both spatíatly and methodologically, litÈle comparatÍve cor,nent

is justifíed.

6.3 DISTRIBUTION OF DISTANCE I,IOVED

By means of the procedures and formulae outlined above a

separate estímate was obtained for each electoral subdivísion in Lhe

Adelaide Statistical Division of the dístances over which electors had

moved when changirrg pf""e of resj-dence within the subdivision. The

results are incorporated in Table 6.L/C along with, but cllfferentiated

from, the inter-subdivisional movernents. Discussion of the results

will be ín three sections; firstly, all moves considered ín aggregate:

a model (6.3.1), secondly, modelling results (6.3.2) and thirdly'
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internal moves (6.3.3) .

6.3.1 All Moves Consídered In Aggregate: A Model

These results suggest a strong tendency for movers to prefer

short distance transfers, Ho!,rever, ít Ís inadvisable to draw this

conclusíon too hastíly - aÈ least until separate allowance has be-en

made for whatever ínherent predispositio¡r the geometry of the neE-

work itself has toward shorter linkage opportunities. To thís end

the followíng obj ectíve comparison $Ias achíeved in four stages

based on a sequence of graded assumptions without separate r:egarcl for

either ínternal or external moves. The comparison \^7as be-tween the

range of distance opportuniËíes provÍded by the geometry of the

network of the fifty electoral subdivisions and the actual movements

undertaken by electors when changing resídence. In each of the four

cases, dístances \^7ere accumulated into single kílometre classes ín

ascendíng order and expressed as percentage cumulatÍve frequency

(Table 6.L/A,B,C). These cumulations are presented índívidually on

a sj-ngle graticule as four graphed cuTves (see Fig. 6.1) and dis-

cussed separatelY below.

Curve (1) represents the neturork geometry, eiËher taken alone or

with equal usage of all linkages (same curve in both cases). The

only aspect of reality adrnj-tÈed to the model at thÏs stage is the

unmodified distances betr¡reen all polnts in the netrvork' It therefore

incorporates distances between centroids and an internal unweighted-

netqrork mean for each subdivision. The "equal usaget' case represented

by this curve would result íf all subdivísions generated a unÍform

amount of movement from uníformly dispersed popul-ations so that- all
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opportunities we.re uniformly utilized (or not utilized).

Curve (2) represents the network geometry rnodífied by the

number of electors residíng in each subdivisíon. In this case the

dístance neÈwork model has been relaxed to take account of one more

aspect of reality, namely the known dístribution of dífferent popula-

tion numbers in each subdivision. However, ít assumes that all

areas have the same mol¡ilíty rate-and Èherefore that mover volumes

differ urerely in direct proportíon to the population-size of the

origín area and thaÈ movers are uníformly dispersed to al-l available

destinations.

The results shor¿ that Adelaiders population ís residentÍally so

dístríbuted within the sÈudy area as to províde a slíght predis-

position for aggregated movement to favour the shorter transfers.

For exautple, the network has 50 per cent of the links shorter than

12.5 kílometres, whereas curve (2) shows 52.7 pet cent of moves rnroulcl

occur over thís range under the ínfluence of the actual population

distríbutíon. The distance-shortening influence of the population

dístribution l.s apparently greatest in the míddle dístances, between

about L2 a¡d 35 kilonetres, where the curve separation ís greatest.

Curve (3) represerits the network geometry modified, not only by

the number of resídent electors, but also by the observed numbers

from each subclivisioo rho change residence. Thls uroclification of

the model incorporates one addiËional aspect over curve (2) by

aclmit-tíng that different populatíons dísplay different propensitíes

to t,ransfel resídence. The actual observed number of movers from
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each subdívisj-on has been applled but with the simplifying assump-

tion that all possíble destínatÍons have been equally used. The

resul-tíng cLrrve (3) , when compared vrith curve (2) , shows a very

snall addítional propensity for differences in the spatial arrange-

ment. of mobílity rates Èo íncrease the preference already noted for

shorter dístance transfers. For example, the curve (2) shov¡ed

alrouË 52.7 per cent of rnoves would be of less than 12.5 kilometres

whereas curve (3) shows that dÍfferences in rnobilíty rates would

increase the proportion over this same distance to 54.8 per cent.

However, it is apparent that the distance-shorteníng influence of

dífferences in mobiliËy rates is almost uníform right across the

total range of distances, the trvo curves beíng almost parallel.

curve (4) represent,s rrealityt - where electors in each sub-

dívisíon, who were known to have moved to a particular destination,

have beerr aggregated accordíng to which distance linlc Ín the netrvork

they used. Therefore, the actual personal behavíoural choices of

movers have been íncorporated into this stage of the moder. The

only remaíning assumptions abouÈ mover behaviour are those fundamental.

to this entíre study and dj-scussed earlier.

The result shown Ín curve (4) dÍsplays a very pronounced shift

towards dístances much shorÈer than those ín curve (3). For

example, curve (3) showed 54.8 per cent of moves r¿ere shorter Èhan

12.5 kilometres whereas rr, ""a,r.t fact 81.9 per cenÈ of all moves

occurred in t.hat dístance range. Given ti-re systematic and controlled

relaxation of símplifyíng assumptions in thís set of models the

graph must be taken as convíncing evidence of a strong behavioural

preference for those transferring residence to ut.ilize the short-
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distance opportunj-tíes vrithin the Adelaide- Statistical- Division.

This suggests that more people use the shorter lÍnks in the network

of opportunities than is the- case wj-th the longer links" This is

made very apparent ín the graph (Fig. 6.3/I) showing the number of

movers, íncluding internals, per acÈive link by distance actual.ly

moved. In contrast to the heavy usage of the shortest links is the

fairly steady decline in usage with íncreasíng length of linltage.

Notable is the fact that the ver;'.shortest links (under I.Km) ca1¡ty

fewer transfers than the next longer class. This is clíscussed ín

greater detaíl later (section 6.4) .

6.3.2 }fodelling Results Considered

An ínteresting, and perhaps puzzLing, feature of curves l, 2,

and 3 in Figure 6.1 is t1're way ín v¡hich for distances belovl Ëvlo

kilometres curve 1 is further to the left and thus "ouÈ of sequence[

wíth the rest of the graph. Quitê símply, Èhe graph shows that the

exlstíng population dístríbution (curve 2) and rnobility rates (curve 3)

favour slightly longer moves, in the range below two kilometres, than

does the geometry of the network (Curve 1). It is like1y that this

slight bias arises from the followíng combínatíon of facts.

Although the subdivísíons with the shortesÈ línks are those wíth

the smallest areas or terrítories, the number of such territories is

numerically srnall and tüey generally do not have the largest populatíons.

They tend, therefore, to provide overall rat.her less ruovers for the

very shortest línks. In this r^ray, populatíon size and rnobilíty rates

ïepresented by curves 2 and 3 respecÈiveiy, seem to rveight slightly

against usage of the shortest links on a scale cortrnensurate with the
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actual availability of short llnks in the total network, as

represented by crrrve 1. This 1s to suggest that the re.latÍve

sígnifí-cance of the li-nks shorter than two kil-ometres is slightly

reduced by the actual distri-butíon in the urban area of the populatíon

and íts rates of turnover. Correlation coeffÍcíents <liscussed later

indicate the possibílity that thís could be allied to the síze of

the spatíal cells.

In víer¿ of the above discussion it is all the more noteworthy

that actual transfers (curve 4) show a behavioural preference for

shorter moves so strong as to cornpletely obliterate the slight reverse

trend just described.

Each stage of the four stage model ís summarízed j-n a profíle

enabling comparíson of the relatíve shift across the dístance range

(Fig. 6.3/2). The graph shows separately for each curve the percentage

of all movers utilizíng each distance class. In addítíon it shows

the actual number of línks left ínactive whích may be compared wíth

the number of opportunítíes in the disËance class in the entíre net-

work. The- lnactive línks are numerically Élreatest in the niddle

distance range but are proportionately greatest ín the longer dístances.

The spatial distrj-bution of all mean distances of outmovement

(excluding internal transfers) is shown in the accompanying map

(Fíg 6.2). Two features of particular interest arise from an inspec-

tlon of the map. Firstly, there is a spatíal gradation ín the mean

distances moved from subdivisions with the lowest values nea:: the

C.B.D. and híghest at the urban periphery (r = 0.94' highly sígnifi-

cant, 48df). This matter, and íts relation to area of subdivisions
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ís dlscussed at greater length in the uext sectíon (6.4.1).

Secondly, a fer^r subdivisio¡rs have mean outmovement dístances whích

seem someruhat out of keeping with the trend shown by surroundj.ng

aïeas, which is to suggest that they conform less well to the cc¡n-

centríc zonation model. For example, the mean dísËance ís greater

than rnight have been expected in S.Ds. 776 (Mitchell), 786 (Ihebarton)

and 7L6 (Torrens). In the f írst case the high ave-::age distance

movecl is associated with a strong aËtachment to S.D. 794 (Mar¿son)

(see Fig. 5.1, p.163) an area of high growth situated a conslderable

disEance south-west beyond the hilts face zone. Thebarton and

Torrens, though inner ríng suburbs, have considerable t'cross cityrr

attachment (see Fig. 5.1, p.163) wirich raises Ëhe mean clistance rnoved.

A lower mean distance is shor,rn for S.D. 805 (Spence No::th) than v¡ould

be expected from its position in the total urban structure. This

may arise because of tenant transfers between South Australian Housíng

Trust (S.A.H.T,) premises whích exist in high numbers ín this area

(see map Fig. A2r). For example, the neighbouring subdivisíon 802

(Angle park) has rhe highesr proporl-íon in Adelaide (547") of its

resídents as tenants of the S.A.H.T. whí1e S.D. 805 (Spence North)

ranks third (497") .

6.3.3 Internal Moves

It was noted earlier (section 6.2.2) that transfers within

Adelaidets electoral subdívisíons cornprised 2I.7 per cent of all the

moves registered in this sEudy ancl that símílar proportions had been

reported in AmerÍcan studies for moves r,rithin census tracts. Using

the general-ízj:ng techniques described ín Sectlon 6.2 the me-an length
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of internal moves (population-rreighted) was found Èo be 2.5 Km

compared with 9.8 Km for move.s l¡etween subclivisions.

The absolute number of ínternal moves is very strongly and

positively related to the síze of the electoral populatíon and

the total transfers (r - 0.86 and 0..85 respectively: highly sig-

níficant at beËter than ,005 wiÈh 48 df). StatisÈícally there is

no relationship between Ëhe number of internal transfers and the

síze (area) of the originating subclivisíon (r = -0.01,48 df). On

the other hand, there ís a str:ong positive association betrveen the

internal proportion of all transfers and the síze of the subdívision

(r = 0.48, highly significant at betÈer than.005,48 df). These

relationships are discussed further in Sectíon 6.1¡.L.

6.4 DISTANCE MOVED COMPARED I\IITH OTHER VARIABI,ES

As discussed already (6.2.2) the mean distance per individual

mover (B.2Krn) contrasts heavily wíth the network mean dist-ance (15.9I(m).

The sequence of systematically relaxed assumptions indicated that this

difference derives from the aggregated choices of movers being over-

whelmingly in favour of the shorter options. The range of opportuní-

ties is represented by a separate line in the graph (Fíg. 6.3/2)

whích also shows the actual choices taken. It is notable, however,

that the modal distance class for choíces ís 2.0 to'2.99 and not the

shortest possible. Firm evaluation of the reasons for the relative

placement of the modal class is not possible here because of the broad

nature of thís present study. Nevertheless, the following two

explanations are obvious ones whích require further research to

determíne theír relatíve ínfluences upon Èhe distance aspect of mover
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choices. Iirstly, the geometry of the origin zones Lhemselves may

be a factoi: because of the assumptions made to obt.ain á1r expression

of distance for moves rnade wíthin subdivisions. In many of the large

subdj-visons the component. collecÈorst distri"ts used in estiuratiot are

themselves large and could lead to over-estímation of the distance

moved inÈernally. Secondly, it may be thaË people do prefer, when

changing residence, to move beyond some yet undefined near threshold.

Although this contrasts r.rith views expressed ín some of the starrdard

wri-tíngs it is not a ner¡/ suggestion, as índicated below.

A review of studies coveríng the rrumber of movers compared with

dístance moved ín intra-urban migration led Símmons (1968, p.641) to

proclaim that "a11 the suggested dj-stributíons feature a sharp decline

at first which then levels offrr (revised version ín Berry and Horton,

L970, p.406). Examples may be quoLed from Stouffer (1940, PP.850-852)'

Olsson (1965), Morríll and Pitts (1967 r PP.403-409), and rnore recently

Humphreys (L973, p. 32) .

It is clear from the graphs ín Figure 6.3/2 that there is a rapíd

decrease in the number of movers between subdÍvisions wíth increasírrg

dístance from the point of ori-gin (r = 0 '73, t¡g df ) but the díst::ibution

ís neíther linear nor normal. In hís Paper entítled "Migration as a

dcereasíng function of distance" Iforrí11 (1965a, pp.37-39) indÍcates

that the Pareto or gravíÈy type forrnulae províde the sírnplest expression

of distance decay. It is clear that a curved line of best fi.t would

approach the ordinate asymptoticaÍ1y more like most obse:rved cases

(see also C1ark, 1970, pp.52-55). However, it was noted nore than a

decade ago by Morri.ll (1963, p.82) when attempting to fi.t to hís ,Jata,

fíve different standard curves for migration distance decay, that all



200.4

exaggerated the number of short moves. Arnongst Ehe reasons he

suggested was that the heavy expense of moving residence may inake

the very shorL move unattractíve compare<l with the rnedium-short

transfer. Trends sinilar to those reported in this present study

have been publíshed by Aclams (f969, p.316) and Clark G970r pp.52 and

s5).

6.4.L Size of S.D. ancl distance

An important factor underlying all the discussion to thi.s poínt

is that the spatial data units, the electoral subdívísons, are

extremely variable in sj.ze -. a fact whích would seem to influence the

relative differentiation of movers into ínternal and external. That

índices of outmígratíon are hÍ-ghly sensi.tive to the size of the area

from which movement occurs has been noted b)'Moore (1966b, p.94) and

others. It seems, therefore, a reasonable assumption that ín the

hypothetical case of two electoral subdivisions, which are equal in all

respects except in theÍr territorial extent, the larger area would

contain a larger number of internal changes of address. This assump-

tÍon rests on the hypothesis, not yet tested ín thís study, that the

number of internal moves is clependent on the area of the subdivísi-on.

ThÍs was put to Ëhe statlstical test using Pearsonfs Correlatíon

Coefficient as an indicatíon of the st.rength of the relationshíp

betr,reen area (ín square kilometres) of the electoral subdivisions

(varlable X) and a selectíon of oËher variables (Y). The results

rüere as follow:
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varÍabl e (Y)

mean elecËoral population

total transfers

number of ínËernal movers

7" oL aLl- moves i-nternal to S.D.

Pearsonrs Correlatíon Coeffi.cient

-0. 15

-o.23

-0.01

0.48

not sÍgnificant

noÈ signifj-canÈ

not signifj-cant

sígníficant *

.005, 48 df)(* signifícant at better than

This <lernonstrates clearly that the sÍze of the data unít has a

slight, but Ínsígnificant, negative relatíonship wíth the absolute

number of electors and the total number of transfers. In contrast,

however, the proportíon of the latter rvhích is internal i-s highly

signíficantly related to the size of the orj-gínating subdivisíon, such

that the larger the area the higher the proportion of internal

transfer s .

Another result which follows predictably from those already

reported is that several factors are closely inter:related nrith distance

of the orÍgín S.D. from the central business dístrict. These rela-

tionshíps, and Ëhose discussed earlíer, are shown ín the accompanyíng

diagram, (see Fig. 6.5). IE is apparent that the size of the srrb-

divisions ís closely related to the dístance of the origín fr:om the

C.B.D. and furthermore, that the mean distance (length) of the intra-

urban transfer is even more cl-osely related to both Èhe size of the

origínating subdívisions and Èhe distance of the subclivisÍon from the

C.B.D. (see also Fíg. 6.4/2). A líttle less closely related (negative-

ly) to the mean length of transfer is population (elecÈor) density

whích is itself just as strongl-y related to originaÈing dístance from

the C.B,D.
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FIG. 6.5 Pearson correlation coef f icients betr,Teen mean di.stance

moved and selected variables.

6.4.2 MovemenÈ índices and distance

Inplícit in much of the díscussj.on in chapter 4 (sectíon 4.3) of

indíces of annual populatíon lnovement rates and their spatial distribu-

tion ís the ídea Ehat Ehere a,re sysÈematic relaLionships rvith the

lndependent variable tdistance movedt. This was t-ested therefore by

application of Pearsonr s Correlation Coefflcient to subdÍ.visíonal scores
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wíttr the fo11-owing results.

(a) Populatí-on turnover; r = -0.40

(b) Net migration; r = 0.49

Both pairs of relationshíps are highly sígnificant aÈ much better

than 0.005 (df 48). It is clear, therefore, tha.t high poprrlation

turnover rates, which were shown separately to be associated with

lnner cít.y locations, also have a. tendency to accompany short

dístance Ëransfers. In contrast. low rates of turnover tend to occur

ín outer urban areas and are associated r,¡ith longer distance moves.

Also associated strongly with areas gerierating long moves are hÍ.gh

rates of net mi.gration. Conversely, 1ow rates of net mígration

occur in areas of short distance transfers.

The t.rends shovm ín the factors above may be combíneld into a

collective deseríptíon of the ínner and outer areas respectively of

the Adelaide Statistíca1 Division. Such a sunmary follows. The

electoral subdivisions ín the j-nner city ar:eas (those near the C"B.D.)

generally have the following comparative characteristics

. small area

. hígh densíËy of electors per unit area

. low proportion of internal movers

. low mean distance moved on transfer of residence

. low rate of net migration (often negative)

. high rate of population turnover

In contrast, subdivisions in areas of greatest dÍstance from the C.B.D

tend to have Èhe follorving characterj-stics

. large areas

. low density of electors per unit area
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hígh proportion of fnternal movers

hígh mean distances moved on transfer of residence

high rate of net migratíon (high gr:owth areas)

low rate of population turnover

6.4.3 Rate of fall-off with dístance of origín from C.B.D.

The mean distance moved from each subdivísiol1 üras rnapped (see

Fíg. 6.2) and discussed ín section 6.3.1. This distrj-butíon clearly

íurplies that outmovements from different origins are absorbed into

Ëhe surrounding territoríes at dífferent rates wíth íncreasing

dístance of the origin from the city centre. For exarnple, ít was

apparent ín the previous chapter (Figure 5.2) that most nloves out

from S.D. 71-:. (Adelajde, mean external 6.7 Kn) are absorbe<l over a

shorter rangle of distance than was the case from S.D. 730 (Alexarrclra,

mean ext-.ernal- 25. 1 Krn). However, objectíve comparison of the rate of

fall-off with distance from the origin is dífficult from maps alorre.

There.fore the following procedure was used in order to achíeve a more

objective descriptíon of this feature of outmovement patterns.

The e-arlier processíng of distances involved g::aphing separate-

ly for each subdivÍsion the number of moves against dístancr¡ and the

calculation of regressÍon lÍnes and correlation coefficients. By

defínitíon the calculated slope (tmt) of the regression line represents

a generalization of the rate of fall-off ín the number who move-,

plotted againsÈ increasíng distance from the origín centroid. Thís

therefore is an objectÍve measure on whích subdivisíons can be com-

pared wíth one another as ín Figure 6,4/I.
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The slope of the regression line for each subdi'¿ísj-on has treen

plotted against the distance of the centroid from the C.B.D. (see

Fig. 6.4/f>. The tr¡/o measures have a Pearsonrs Correlation Co-

efficj-ent of 0.54, sígnificant at beÈter than 0.005 (df 48). The

notion ís confirmed therefore that not only do the j-nner c.íty areas

on average have short moves (see Fig. 6.4/2) but thau most moves

are absorbed ove-r a short range. On the other hand peripheral sub-

dj-visíons have longer moves rn'hích are absorbed over a greater range

of distances. The relationship between the mean distance moved and

the distance of the origín from the C.B.D., as discussed already, ís

statistically híghly sígnificant with a Pearsonrs Correlation

Coefficíent of 0.94 (df 48). The relationship between distance of

movement, absorptíon rates and posítion of origin may be surnmarize<l

as follows. Ther:e ís a decreasíngly negative rate of fall-off in

transfers with increasíng distance of the poínt of orígin from the C.B.D.

6.4.4 Ethnicity

Gibson (1967, pp.67-68) ín her Adelaide study of índividual

resídential movetnents of Dutch and Greek rnigrants v¡as free of the

restraíns of adrninistrat.j-ve geographic areas. Important differences

rrere noted between the two nationalítíes in the dÍstances they moved

in intra-urban changes of residence between 1956 an<l 1966. Dutch

mígrants moved an approxfunate mean distance of 4.8 Km and Greeks 0.7 Km.

About 48 per cent of Dutch moves were undet 6,5 I(m compared with 93

per cent of Greek moves. In the present study covering all elect.oral

moves, about 57 per cerit !üere under 6.5 Kn ín length.
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6.4.5 Forced moves

In another Adelaide example involving resídent.íal movemenÈ

Griffiths (L973, p.16a) studied households from three separate areas

after they hacl been forced to change house by different scheme in-

volvirrg large scale property acquisition. It r¿as found that about

78 per cent moved less than 6.5 Km and mean distances moved by the

three groups were 5.0, 5,6, and 5;9 kilometres respectÍvely.

6.5 SI]MMARY

IÈ has been shown in Èhís chapÈer that there ar:e signíficant

systematic differences in the dístances people move on changing

residence withín the Adelaide StatístÍca1 Division. These differences

have been shor;¡n to be related to Èhe relative location of the

orÍginatíng home wíthin the urban area, especially wi-th regard to

distance from t.he C.B.D. and population density. Even allowi.ng for

the predísposing geomet.ry of the netürork and population di-stribution,

aggregated movements have been shown to be sËrongly biased overall

to the shorter distance transfers, but the more so in ínner areas.

Further Ínvestígation is necessary to determine the nature of popula-

tion characte-rístics associated r¡ríth differences in distance moved.

One conclusion which may be drav¡n from locally.conducted ¡^¡ork

cited above is that population subgroups, differentiated on grounds

of ethnicity, place of residence or motívatíon for moving' display

different distance preferences in their choice of a new residence.

It ís probable, therefore, that the descrípríons rePorted in thís

study and based on large aggregatíons encompass considerable rneaningful
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lnternal divergence v¡hí.ch yet remains largely une.xplor:ed.

There are many other measures r,¡hich may vary systematically in

assoclatíon t¡iÈh distan.ces transferred by electors. Most important

1n the present cont.ext are population characterÍstics such as age,

occupatÍolr, socío-economic status and level of educatÍonal aEtainment.

Discussion of relati-onships of Èhís kind is left untíl the final

chapter; AnoÈher factor of more.irnmecliate concern which is discussed

in the next chapter is that of the possible relatíonship between

directíon of movemenÈ and distance, because

"the Ínteracti.on of the Jengths of stteams witå their
dÍtection can provide a mote suitabl-e characterizatiotz
of the fl-ows tlpn distance al-one ptovides"

(!lolpert , L967, p. 606) .
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CHAPTER 7

DIRECTT.ONS OF OUTMOVEMENT

The probTem can be simpTìfied bg cTassifging
moves according to distance and directìon.

ROSS (1962, p.261)

The ínteraction of the Tengths of streams with
their direction can provid'e a mote suitabLe
charactetization of fTows than dístance afone
provides.

I^IOLPERT (L967, p. 606)

OUTLINE

This chapter begíns wíth an outlÍne of selected stuclies

concerned with directional characterístics of íntra-urban migranl-s.

Dírectíonal bias emerges as the feature of príme corlceln. This

is follol¡ed by cliscussíon of the problems of anal-ysing and

genexa|izing cÍrcular data and the Pïesent lack of adequate Ëools '

The techníque then described was special-ly developed for the present

study to identify for each origin a single tdominant dírection of

outmovementr. Associated wíth the technique is Ëhe generation of

an tindex of concentrationt to describe the spread of val-ues around

the peak. These t\^7o measures enable comparison of dominant

direction of outmovement r,¡ith reference to the directíon of the

C.B.D. and rvlth distance of orígíns from the C.B.D. Furthermore

it is found that the Index of Concentration has sysÈemaËÍc relation-

shíps with both d.ístance and direction of Íntra-urban movement'
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CT1APTER 7: DIRECTIONS OF OUTMOVEMENT

7,I INTRODUCTION

In the last chapter two components of el-ectoral transfers

v¡ithin the Adelaide area, volume and dístance' T^tere considered'

In this chapter the major topíc is to be the direction followed

by streams of int.ra-urban migrants. At fÍrst, dírection moved

w1ll- be considered as a singl-e variable and then Ín combination

with the former two. For the Purpose of thís anal-ysís the

urban area wí11- conËinue to be consídered as a closed system

(see Moore, Lg6g, p.l-14) wiÈh movement aggregations based upon

the generaLi.zing assumption that movements betrveen elecÈoral

subdivisions begin and end at the centroid of each of the fifty

subdivisíons. The data for directíonal analysis is contained

in two maËrices, Table 5.1 and Appendix F' The first has

been used already and shows the number of migrants utíl-izíng

each l-ínk whíle the second shows the directions between al-l

centroids calculated from the map coordinate reference grid as

explained ín secËíon 4,6.2.

7.2 SOME PREVIOUS STUDIES

Adams (1969) made an important contributíon to thinkíng on

the .spatial dístribution of intra-urban migrations when he

publíshed evÍdence that such moves were not random but exhibited

what he call-ed "directional bíasr'. Brown and Holmes (1971, p'104)

have claimed that I'directional bias describes the'degree to which

a síngle migration is more likely to end Ín a place that is in a
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particular dj-rection from the orígin.rr Humphreys (1973, p.34)

has defined directional bias as Itthe degree of destination nodal

concentration exísting ín a cerfaín direction with Tespect to an

orientation nodett. f'or most studies the CenÉral Busíness

District is taken as the orientation node, the orÍ-gins as

rreference nodest and destínat.ions as lrelated nodest (see Brown

and Holmes, L97I, p.107).

Adams argued from his three Èime samples drawn from

Mínneapol-ís that dírectíon of movement varied systematically

vrithin urban areas. He claims that migrants from inner areas

moved outward away from the C.B.D., rniddle suburban migrants

moved laterally and those from outer areas moved toward the C.,B.D.

He offered the explanation (Adams, L969, p.323) that because

resÍdents "build up and retain a narrovr, perhaps wedge-shaped

image of the cíty whích is sharply in focus for p1-aces close to

home and other parts of the home sector, and blurry or blank for

disËant places ", when they decide to move house they tend to do

so within their existÍng activity space (Brown and Moorer 1970).

Ttre orígínal paper by Adams has inspired a consÍderable and grohT-

íng number of others. For example, Horton and Reynol-ds (1970)

shovred that residents from the central areas of Cedar Rapids had

no directional bias but those from the suburbs did exhíbit

sectorÍal characteristj.cs, while Donaldson and Johnston (1973)

found considerable support for Adamsrs hypotheses when they tested

them ín Christchurch, New ZeaLand. Clark (1970 and 1971) working

ín the same cíty tested for bías by comparing a city wide distribu-

tion of urban migrant networks r^rÍth a randomly generated one.

i

I

I
I

I

I

I

l

I
I

l
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His tentative findÍngs were that household movenenËs from central

regions Ì{eïe spatially randon while those from outer areas whÍch

compïised only one-third of total movemerrts T^7ere sectorially

biased. Using mean information fíeld data Clark (1970)

successfully sirnulated the spatial- distríbution of mígranÈ

destinatíons wíthín a 40 cell matrix thereby addíng support to

the notion that for gíven populatíons lífe sPace and migratíon

fíelcls occupy sÍmilar terrítoríes.

The associatíon of length of time spent searchÍng for a

house and the period of resídence before moving r¿as shov¡n Èo in-

fluence spatial bías i-n Èhe areas actually searched by people in

the souÈh-eastern suburbs of Melbourne (Whítelaw and Gregson, L972),

The likelihood that idíthin an urÏ¡an area points other than the

C.B.D. may also be associat.ed r¡ith dírectional bias has been shovrn

by i^Ihitelaw and Robinson (1972). It was argued that for many

people their activities are sectorially biased when worlc, shopping

and recreational places do not coíncíde ín the C.B.D. It was

shown that ín predicËing oríentation of intra-urban migrants t'the

commuter axís in the Melbourne context is as sensítive as the

.C. B.D. axis" (!ühitel-aw and Robinson, L972 , p .L92) ,

It has been observed by Simmons (1968 , p.649), Rossi (1955) t

Johnston (1971b) and others that t'urban social areas are not only

stable but they appear to persist ín their bio-social character-

istícs unaffected by the particular persons who inhabÍt themtt

(Tryon , L967, p.467) " Humphreys (1973) has shown thaÈ in Melbourne

the majority of moves occur between areas of the same or simílar
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type thus preserving spatial- distributions of socio-economic

class struct.ures. IË can be argued therefore that the distance

and direction taken by movers depend upon the relaÉive location

of areas similar to the ones in which they already live. It

is not surprísing therefore thaÈ the distribution of contact

fields, search paÈterns and destination nodes al1 tend to differ

between population subgroups (Moore, 1-971), thereby enphasizing

the írnportance of ínt.ra-urban migration rrin maintaÍning the

socially dífferentíated resídentíal structure of the citytl

(Humphreys, L973, p.36).

The works ciLed have demonstrated beyond doubË that direc-

tíonal bias ís an ímportant atËribute of migratoly movements

particul-arly withín urban areas. It is becomíng íncreasingly

cl-ear that there are many concomitant population and environmenta'l

characterístícs making símple explanatÍon impossible (see Ross,

Lg62, p,261). Furthermore ít has been observed that trsínce the

same spatial pattern of mígrations could be produced by a number

of processes, it, ís not possible to observe a pattern and infer

back to its causer' (Johnston, l97i-b, p,295).

However underlying all studíes on intra-urban migration are

two large basic problems which must be relÍeved if progress is to

continue in ínvestigations ínÈo this phenomenon. The fÍrst probl-ern

in pursuíng empirical research concerns the acquisition of suiÈ-

abl-e data at the aggregate level- vrhich t'in itself constíËutes a

major research taskr' (Mooret L969br PP.114-115). This has already

been discussed in earlier chapters of the present study (especially
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Chapters 2 and 3). The second problem concerns the dearth of

readily available techniques for summarj-zing t.he geometrical elements

of the mígration streams (irlolpert, L967, p.605). Although consider-

able progress has been made since tr^Iolpert expressed his coneern, the

need is almost as great as ever so that the complainÈ ís still justi-

fied that rrrelatively 1ittle attention has been gíven to the spatíal

patterníng and geometrical aspects of intra-urban migrationstr (Bror,¡n

and Holmes, L97I, p.103).

!üith Êhe large amount of movement data accumulated over an

entire city ín the present study the need at this point ís for clear

representation, both visually and numerically, of directional trends.

The difficulties of the task are aggravated by the combination of large

numbers of movers, and a relatively large number of points to whích

aggregatíons of departures and dispersions have been generaLize-d. This

may be contrasted with the other recent studies where Èhe emphasís and

scale have been of a different. order. For example, r¡here the major

ínterest has been on process, data has been gaËhered for a selected

portion only of an urban area as ínI,rlhitelaw and Robinson (1972),

Inlhitelaw and Gregson (L972), Donaldson and Johnston (1973) and

Humphreys (1973). The emphasis in the present study ís on the holistic

ídentífication and description of movement patterns over the entire

area of a moderateLy Latge city. An inspeetÍon of a map of the

21133 active links ídentif i-ed in Ëhis study of Adelai<le merely makes

clear that trf lows and co,unterflows criss-cltoss the urban areatt

(Sírmrons l-968, p. 403) and that while differing greatly in volume

and length they seem to lead in every possible dírectíon.
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It ls readi-ly apparent that for patterns to emerge from the mass

of data ft is necessary to employ descriptive devices, preferably

of an objective kind to isolate or highlíght dorninant directions

of movement. Only when Èhis has been achieved can adequate checks

be made of the nature and extent of di-rectional bias.

7.3 ANALYSIS OF CIRCULAR DISTRIBUTIONS

7.3.L Some general problems

Adams (1969) checked his sample of intra-urban migraËÍons

for directional bÍas by measurÍng for each separate move the angle

subtended between lines connecting the place of orígin (reference

node) fírst with the Central Business Dístrict (the orientatÍon

node) and secondly with the destinatíon (related node), (The

Ëerms in brackets are from Brown and Holmes, L97Lt p.107).

Variatíons on Ëhis basic procedure have been followed in various

comparatÍve sËudies sínce íts fírst publication (see, for example,

Brown and Holmes, L97L; Itlhitelar¿ and Robinson, L972i l{hitelar,r

and Gregson, L972). However because the present case Ís using

data already partly aggTegated before acquisition such direct

testing of indívídual moves is impossible. Nevertheless it does

seem logícal that the same kind of analysis could be conducted

on aggregated data provided the same necessary paragreters can be

extracted.

In this presenÈ study whích uses aggregated data the follow-

ing information requíred in Adamsls dírectional analysís has been

used and díscussed alreadY:
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(1) location of C,B,D., orígins and destinations (centroid of

each S.D. )

(2) dístance and dÍrection from each origin to the C.B.D.

The only remaining measure necessary to apply a check on directíonal

bías ín the present aggregations of outmovements ís a símple gener-

alization of direction of outmovement ín terms of a single vecÈor.

The problem at this poínt is how to achíeve this ín a meaningful

manner from the existíng data.

Outmovement \¡/as represented diagrammatically in Chapter 5

(see Figs.5.1, 5.2 and 5.3) wíth proportional arro'¿s radiating in

all dírectíons from subdivisíonal centroids. Despite the simplify-

ing assumptíon on which this rnras based, it makes clear that flows

from most origíns are distributed ín anapproximately circular pattern.

In a 1ínear distributíon the calculaËíon of the aríthmetic mean

provídes a suiËable measure of central tendency along with its

associated rneasures of dispersion, skewness and kurtosity to descríbe

deviance from normalíty. This kind of statístical analysis cannot

be employed Ín the present case because "angular or directional data

are not amenable to the use of ordinary statístical procedures"

(Jones, 1968, p.61). This applies to both the determination of an

oríentation peak and the estímation of the degree of scatter about

that poÍnt (see I'Iaterman 1963) which are the two descriptíve elements

requiring objectíve identificatÍon ín the present study.

There are available certain formulae (Jones, 1968, p.63)

whose application enables dírectional data to be tested merely for
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presence or absence of distributional uniformity. However, in

the present case, testíng of this kind is unnecessary because

visual inspection of maps and graphs has provided already con-

clusive evidence of the absence of uniformíty. The need ín the

present eírcumstances ís rather for a way to identify the kind

and degree of directíonal bias, an attribute whose presence ís

already establíshed.

Jones (1968, p.61) points out that the baslc diffÍculÈy Ín

analysing dírectíonal data is the choíce of a direetional origin

or starting point on the irnagined circle around the reference

node. He demonstrates this by reference to the experience of

Krumbein (1939) ín the constructÍon of directlonal hístogramsq

It is clear that the reference poínË (zero degrees) may be arbit-

rarll-y located an¡vhere on a circle and that 0 degrees and 360

degrees are one and the same point.. The question arises there-

fore as to where to cut the círcIe so that there are ends to the

distributj-on. An aeceptable but not entírely satísfactory ansr^rer

to the problem ís Èo pre-sort observation sets according to the

directíonal- range or angular spread of values. Those with a

total- range of less than two radíans (114 degrees) may be treated

as l-ínear normal distributions (Jones! 1968, P.64 citing findings

from Agterberg and Briggs l-963). Although there are certaínl-y

some cases of thís kind ín the present study most are notr and

r¡here material being processed ís mixed it is preferable to treat

alL data according to circular estímates (Jones, 1-968r P.65).
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Circular estímatÍon involves determination of a vector mean

and lts data scatter by application of the circular normal dís-

trlbution expressed as an exponential cosine functlon derived

from Mises (1-918). (Misesrs oríginal text is in German but

suitable formulae and explanatÍons are províded by llatermanr 1963t

p.101, and. Jones, 1968¡ pp.63-64). IÈ ís pointed out by Jones

(1968, p.64) that this technique estímates the mode of the cir-

cular normal dístríbution rather than the mean and ís really

designed to handle sampl-es. The present case uÈíl-Ízes data on a

total populatíon and the mode (the most populous directional class)

ís aLready ídentifíed. Therefore this technique ülas rejected as

unsuítab1e.

It seemed that there $ras no readily available technique

emfnently suited to the task in hand and consequently it was

decíded to attempt the development of a special technÍque. Further

encouragernent in this pursuít was deríved from the fact that no

loss of direct comparability with existíng studies was likely to

be incurred by the adoption of a uníque method because the lj-tera-

ture search had not uncovered any r,¡ork utílizirng directional

indíces of aggregated human mígration"

3.2 Background to the special technique

At the time of attempting development of a special technique

Èhe followíng data of calculatfons were already on hand:

(1) a network oL fifty orígin-destination points, and a central

busÍness dlstrict, with respective locations, connectíng



TABLE 7.7

Surnmary of AdelaÍde Statistlcal Division Numbers and Percentages of Electoral Transfers by Direction of 0utmovement

wlth C.B,D. as Orientati.on Node.
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450
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168
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64.76
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13.)_5
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76.L4
77.34
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80 .00
81.39

Direction No. of Percentage Cunulative
(degrees) transfers of total percentage

1
0
0
0
1

0
0
0
0
o

1

0
0
0

1
1
1
1
1

I
1

1
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2

2

2
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3
2

J
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ÕL
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7I
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.28

.24

.39
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0
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66
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56.86
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58.85
59.89

Source: Authorrs reprocessing of data supplied by StaÈe Electoral Dept., Adelaide.
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dlsÈances and directions (see Fig. 4.13 and Appendices E and

r)

(2) the angles beÈr¿een all points in Èhe network measured with

separate reference to both grid north and the C.B.D. (See

Appendix G)

(3) the number who transferred along each actÍve línk, the Èotal

movers from each origín and therefore the grand total of

íntra-urban mígrants (See Table 5.1)

(4) the number of active línks and the maximum possible links

(See Table 5.2)

(5) the number of transfers along each active lÍnk arranged

ínto angular classes, derived from (2) and (3) above, and

as explaíned below (See Appendices H and I)

In order to allocate transfers to angular classes and to

represent them at both the subdivisional level and the whole study

area it $Ias necessary to do some amalgamation. The initial cal-

culation of the inter-connecting bearings between cenÈroids was

to within one-tenth of one degree and each subdívision had a

possíble maximum of 49 active links. In the dírectíonal

aggregatíon ít seemed desirable for mapping Purposes to preserve

as many indÍvidual acËíve 1ínks as posslble, therefore it was

decíded that the m¡mber of classes should exceed at least 49.

The decision was made to have ninety classes, each with a four-

degree range. Accordingly they r¡rere set up and Ëransfers allotted

(see Table 7.L for A.S.D. only, and Appendíces H and I for the

subdivísÍons). At the same time a cross-Ëabulation rvas prepared
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showing the number who moved both by distance and by direction

(Appendíces H and I).

Grid north was taken as the initial reference for determina-

tÍon of all directíons because thaË was the basís of the

locational map grid from rphich Èhe subdivisional ce-nÈroids were

themselves derived. However it could not be expecÈed Èhat this

orÍentatíon reference would have-any meaningful relationshíp with

intra-urban movement patternsr 0n the other hand, the structural

and organisatíonal centre of an urban area? the C.B.D', has been

showïl to be functíonally significanÈ to direction of intra-urban

movement. For example, Brown and Holmes (1971, p.107) remark

that an important aspect of Adams I s work ís the definition of

directional bias in terms of, a node v¡hÍch is functÍonally síg-

nifícant to the movement beíng studied. Therefore in the present

study all directíonal data has been accumulated ínÈo a second

record for which the C"B.D. is the orientation nodeq This means

that for each origin subdivision direction of outmovement is

measured as a deviation in degrees from the princípal axís - a line

from Èhe centroÍd to the C,B.D. The direction of the C"B.D. from

the centroid is therefore zero degrees. Transfers to the right of

the principal axís are given a positive bearing whose maximum

possible value is 180 degrees in opposition to Èhe.C'8.D. Moves

to the left of the príncipal axis are negative and decrease around

the semicircle to mínus 180 degrees at the point coincident r,rith

pl-us 180 degrees.
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Two diagrams Èo show the directÍonal distribution of

resídentlal outmovement $rere prepared for each subdívision.

Firstly a circular or polar graph with lines of scaled thickness

portrays the number who move in each direcËional class, while

the l-ength of the línes shows the distance moved (see Fig. 7.3

and Appendix D). Secondly, a hístogram was drawn showíng the

number of movers ín each dírectíonal class without any reference

to dÍstance moved buË using a horizontal directional scale referr-

ing to both grid north and the c.B.D. A selection only of these

is shown in Tígure 7.2, whÍch makes clear the wíde variety in the

directíonal spread of outmovement. Furthermore vrhere movement ís

in all directíons some origins have a single mode whíle others

have multiple modes and yet other cases display movenent concen-

trated fn one or mole dístinct sectors of a círcle. One feature

which emerges from both díagrammatíc representatÍons is the need

for an objectíve Ídentifícation of a central tendency rrdominant

directíontt or vector mean.

3.3 Special technique

The conventional method of calcul-at.ing the aríthmetic mean

of grouped línear data involves fínding the product for each

observation class (number of occurrences multiplied by the measure)

and then dividing the sum of all- products by the total number of

occuïrences. If in the directional or circular case a sfunpJ-e

numeric sequence (usually degrees) is used as the measure, false,

misleading or ambiguous ansrrers sometimes are obtained. ThÍs

results ín part from the fact that the beginning and end points
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FIG. 7 .1 Allocatíon of cosine values to directional classes in
calculation of Dominant Direction of Outmovement.

(a) Each outmovement directional class takes the central value
of its 4.o degrees range.

(b) Each new round begins one class further to Èhe ríght of 0
degrees, until every class has once been the starting
point (90 class, 90 r'ounds ) .

(c) The rbeginning classt ín each round is allocated the
cosine value tplus It and others follow in clockwj_se
order. The sum of cosine-mover products for the round
are desígned to the rrbegínning class"

(d) The Dominant Dírection is that class which generates the
highest total sum of cosine-mover products.

Notes:

DIREcTIoNÀL cLAsSEs (O)

(n =90,Class Range 4.Ó-

5

0
1

0
2

4

CENTROID OF

oRrGrN ZOl.¡E



2LB.

(the extremes of the continuum) are in fact coincident so that zero

degrees and 360 degrees are one and the same and yet produce a

mean value of 180 degrees. Although for directional reference

any point in a círcle may be chosen and that quíte arbitrarily,

ít has been shovm that the choice may produce differing results

ín some clrcumstances, The irnrnediate need therefore, in the present

case, ís to discover the best posítion to break the círcle j.n order

Èo ídenÈífy, without ambJ-guíty, the dominant direction of out-

movemenE.

The following techníque attempts to overcome the dísadvantages

discussed above by utilizing cosine-mover products. An underlying

assumption ís that the dominant direction of outnovement for a given

origin is represented by that dírecÈíonal class whích produces the

maximum total sum of cosíne-mover products. To avoid breaking the

circle in only one place each of a number of directional classes (ín

this case ninety) ís taken ín turn as the fírst or orientation node

of a clockr¡íse succession of calculations.

The followíng method was applied to each subídivísonal origin

Ín turn (see Fig. 7.L).

(1) The rbeginning classt is that angular class immediately to

the right of Ëhe principal axis, in this case,a líne connect-

ing the orlgín centroid to the C.B.D. (the selected external

orlentation node, see p.216). The centre of thÍs class ís

al-located the value of O degrees (cosine'plus It) and all

other classes are Èhen numbered consecuÈively in a clockwise

directíon.



TABLE 7.2

Doninant Direction of Outrnovement (Ref. C.B.D.) and Index of
Concentration for each Electoral Subdivislon in

the Adelaide Statistical Dívision.

CODE

SUB. DlVISION
NO.

71= ADI|I,AIDE
711 Adelaide
712 Florey West
713 Gi11es llest
7l-4 Ross Smith
'll5 St. PeÈers
7t6 Torrens

74 = BONYTHoN

74I Ellzabeth
742 l'lorey East
743 Modbury North
744 Playford
745 Sa1ísbury

75 = BOoTHBY

75\ Bragg
752 Fisher North
753 Leabrook
754 Mitcham
755 Norwood
756 Unley

77 = IIAWKER

77I Àscot Park
772 Flsher West
773 Goodwood
774 Hanson East
775 Marleston
776 Mirchell

4

RK

72 = ANGAS (Part)
722 Fisher East 22.7

27 .8724 Heyson North(part)
18
15

73 = BARKER (Part)
730 Àlexandra(part)
73I Flsher South
732 Flagstaff Hill
736 l,foana

97.8 2

14.9 28
o.7 48

29.7 14
46.t 9

43.9 10

644
223
140
320
94

3.5
25.0
13.5
17 .7
24.6
48.0

4s
16
29
22
I7

8

4.95
16.15
8.43

24.02
4.24

11. 20

55.28
40.24
26.83
38.53

48.96
l-6.I2
32.7r
20.58
20.19

13.93
29.32
L3.92
r7 .96
11. 28

5. 90

L2.82
5.25

].6.34

11.3 32
10.1 34
11.8 31
54.9 6

3
17

5
18
56

6

L26
53
89
30

13
38
I
7

3

T2

46.4r
32.66

40
I2
11
37
47
49

19
15
33

9

22
23
2T

7

17
29
25

3
4T

5

1

30 2

9
5
1
2

4

8.17
28. 19
2.24

Source: AuEhorrs reprocessíng of data supplled by State Electoral Dept., Adelaide.

I
Domlnant

Direction

2 r.ra"l ot
Rk Concen-

trationtration

2

Rk- Concen-

3Index ofI
Dominant

Directio¡r

4

RK SUB.DIVISION
NO

CODE

46
31
42
24
48
39

6
I4

2
ð

20
10

4

32
13
26
1a

34
16
35
28
38
44

t+3

18
50
36
45
30

82 = I.IAKEFIELD(Part)
823 Goyder (part) 

I
824 Líght North(part)

16
16

o

5
10

5

1
B

5
5

30
39
43
27
35
11

0
a

4
1
7

10.23
33.41
34.10

0.3
19.8
55. 3

1.8

50
19

5

47

25
26
36
4T
33

29.28
17.58
20.7 4

49.r7
9.50

37
49
46
24

27 .O0
30.76
15. 37
40.07

2I
42

47 .O5
56. 19

78 = HINDMARSH
781 Beverley
782 Hanson North
783 Henley Beach
784 Peake
785 Spence South
786 Thebarton

81 = STURT
811 Coles'
BL2 Davenport
Bf3 Gi1les East
814 Highbury

7.8
0.5
1n

16. 9

17 .9
3.9

t2
6

3

15
9

37

BO = PORT ADELAIDE
801 Albert Park
802 Angle Park
803 Price
804 Semaphore
805 Spence North

79 = KINGSTON
791- Brighton
792 Glenelg
793 Hanson South
794 Mar¡7son

L2.7I
4 .43
4.r5

24.77
24.25
26.r3
43.51
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(2) The clockr¿ise succession of calculations involves multiplying

the number of movers in each class by its allocated cosine

value. These cosine-mover products are then summed and

recorded agaínst the rbeginning classr. The process is Èhen

repeated, beginning with the next class to the ríght of the

first, until after ninety clockwíse rotatíons (iterations) all

classes have recorded a ttsum of cosine-mover productsrt.

(3) The dÍrectional class t¡hích records the highest t sum of cosine-

mover productsf is the dominant directíon of outmovement.

The procedure for accur^lulating the cosine-mover products fo::

each of the ninety angular classes comprísíng Èhe set, ís summarized

ln the following equation.

flc.pr - x¡ Cos01 * Xz Cos02 * ... + x Cos0- (E7.1)1---- - n n

where

C.M represents the cosine-mover product for each angular class

X represents the number of out-mígrants ín each angular

class taken in clockr^rise order

0 represents the central value for each angular class

(0r : 0 degrees in everY iteration)

n is the number of angular classes (1 is the fírst class ín

the set).

In the present case, where n = 90, the procedure was applíed

to Ëhe exístíng data by computer. The result is summarized in the

accompanyíng Table 7.2 whÍch shows in column 1 for each subdívisíon

the directíonal bearing whj-ch produeed the highest sum of cosine-mover

products and r¿as thereby selected as best representing the dominant

direction of ouÈ-migration, in thís case with reference to the C.B.D.
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7.3.4 Index of Concentratíon

This was derived as an obj ective indÍcator of the extent to

v¡hích outmovements from a given orígi.n are concentrated into a narro\^¡

or wide range of dírections taking into account the volume of flor¿s'.

Consider the following hypothetical cases representing the two

possible extremes of direcÈional concentration. Fírstly, the most

concentrated outflow possible occurs when all the movement takes

place in a single angular class. Secondly, if movement occurs

uníformly in all dírectíons so that all angular classes c¿ìrry flows

of the sane size the concentration is at a minimum of. zero (see

Jones L968, p.63 and Waterman, L963, p.101). A suítable j.ndex there-

fore will register a maxímum in the fírst case and zero in the latt,er.

One such index is readily available uÈilizing the cosíne-mover

product derived from applícation of equation, E7.1 (p.2L9). In the

firsÈ hypothetícal case, maximum concentratÍon, the grand total sum

of all cosine-mover products from all ninety rounds, and ígnoring

signs at this stage only, happens to be 57.4N, where the sum of the

cosíne values alone of all 90 angular classes ís 57.4, and tNt is the

total nurnber of out-rnigrants. If signs hrere not ignored at this

stage the grand toËal would be zero in every case because íterations

with positíve sums are exactly matched by those with negaËive totals.

Each of the 89 directional classes with zero movers generates cosíne-

mover products of zero, and the single remaining class, which contaíns

movers, generates the highest possible sum of cosine-mover products.

In the second hypothetical- case, with uniform movement ín all directíons,

the sum of products at each round will be zero be-cause positíve and

negatíve products exactly cancel each other (application of E7.1) thus
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J-dentifying no <iomínant direction. The grand total summation of

the nineÈy iterations, ignorÍng signs only at this stage would also

be zero. The value 57.4 and 0 therefore represent the two possible

extremes of the index of dírectional concentration as applied in

thís case. If so desíred, results could be expressed as a percent-

age of the absolute maximum, rvhich happens to be 57.4 ín this

example because of the choice of ninety as the number of angular

classes. Use of the percentage would províde a universal lndex for

comparíson regardless of the partícular number of angular classes

selected.

The following is the procedure for obtaining the Index of

Directional Concentration (Ic) of outmovemenÈ from each individual

orígj-n area. It involves díviding the grand Èotal sum of cosíne-

mover products (ignoring sígns) by the total number of out-nigrants.

(I'7.2)

where

C.M is the cosine-mover product for each angular class

(as in E7.1)

is the total number of out-mígrants for Èhe origin
area (equal to the sum of all txr ín E7.1)

is the number of angular classes set up in the

particular programme (tit is the 'f irst class in

the sequence).

In calculatíng the grand total the signs of the earlíer Eotals

are ígnored, otherr,¡ise the result for Ic would be zero in all cases.

N

n

The results of apPlylng this procedure to the presenÈ case are
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shown in Table 7.2, column 3. The scoring of subdívisions on the

Index of Directional ConcentraÈíon may be compared with the much

cruder measure of dispersement used earlier, namely the number of

actÍve links (see Table 5,2). An objective statistical comparison

is made difficult by firstly, the skewed dísEribution of real

values, and secondly, the large number of Èj-ed rankings ín the

active 1ínks. Kendallrs t.au vras selected as a suítable correlatíon

coefficient enablíng comparison whilsÈ allowing for the dístortíons.

Thís confirmed the expected moderaËely strong, inverse relationshí-p

(t = 0.28, híghly sígnificant at .003). The tendency therefore ís

for a hígh index of directional concentration to occur in sub-

divisions wíth a relatively lorv number of active links v¡hi1e those

\{íth 1o\,r indices of concentratíon rank high in active links. The

índex, however, is a much more sensitive indícator of dispersement

as shown by the fact that íÈ succeeds in highlighting differences

in dírectional concentïation between areas with the same number of

actíve links. Reference to the tables show for example that although

the following four subdivísions each have 45 active línks their

respectíve indices of dírectíonal concenÈratíon are wídely different:

Adelaide (711) 4.95, Florey lalest (712) I6.L6, Fisher North (752) 29.32

and Elizabeth (741) 48.93. Discussion of spatial and statistical

relationships between the index of concentratíon, direction of out-

movement and distance from the C.B.D. is kept untíl a later section

(7 .4.3) .
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.4 THE CASE STUDY

Discussion so far in thís chapter has covered previous

studíes on direction of intra-urban migration, the problems of

mèasurÍng directional characteristícs of movement and the develop-

menÈ of two índices especíally for that purpose in the present

sÈudy. The following discussíon centres on presentation of the

dírectional aspect.s of íntra-urban mígration Ín the Adelaide

St.atistical Divísion.

.4"1- The data and some general ímpressions

The data upon which this presentation is based have been dis-

cussed in part already. Thejr source, collection, pr:ocessíng and

limitations h'ere examined in some detail Í-n Chapter 3. Success-

Íve chapters have examined separately different characteristics

of aggregated int.ra-urban migratíons of el-ectors emanatíng from

electoral subdivisions .

7

texË

(1)

(2)

(3)

The basic daÈa for this section and their locations in thís

are here briefly summarized"

Dírectíon (reference North) between all centroids in the

A.S.D. (See Appendix I')

DirectÍon (reference C.B.D.) between all centroÍds in the

A.S.D. (See Appendíx G)

Number of electoral transfers between subdivisíonal orígíns

and destinations, A"S.D.r I970-7L (See Table 5.1)

Sumnary cross-tabulation for A.S.D. showing the number of

electoral transfers by distance and directÍon (See Äppendices

(4)



0 30 60 s0 120 150 180 210

Di¡ection (Grid North)
240 270 300 330 360

s.D.

711

lndex Concentration = 4.95

1

100

0

100

0

100

0

100

0

300

200

100

0

I' .1..... 'r I I L l,lr, ¡ lt I Irll¡l

60 90 120

lndex Concentration =16.15

¡

150

,tt,
+180- -150 -120 -90 -60

rlrr l-Ì¡
ä30

Ref. C.B.D.

-30

712

730

73C

l îr rl
Ref. C.B D.,tl

+ 180- - 150 -120 -90
lndex Concentration =55.28

- 60 -30
lå 30 60 90

I

120

I

150 180

tli T

;r
I

90

I

120

,t'
+180- -150 -30

I

0

Ref. C.B.D.

30 ;{i0 -120 -90 -60
lndex Concentration

il

53

I I
wl_¡--If r¡rr¡rrl

ô stl 60 90 1zo rso +180- -lso -1zo

rl

-90

rl

-60 -30
Ref. C.B.D.

!
o
!
c
!
E

o

Ê
d

r
o
o
-9u

lndex Concentration 20.19

745

Ref. C.B.D.

+180- -150 -120 -90 - 60 -30 30 60 90 120 150

752 ":t:i:;;'];" 
, 
l;l 1,r; 

;:;, ,,;t ,l;,i ,Il ,* *; ,il, I Ref. C.B.D.

lndex Concentration =13.92
100

753

0 Ref. C.B.D.

90 120 150 +180- - 150

lndex Concentration 17'96
-120 -90 - 60 -30 30 00 90

751

200

100 +

0 Ref. C.B.D.

30 60

lndex Concelration
90

11'28

120 150 +180- -150 -129 -90 -60 -30

100

l, 1 ,, r l
755 tl

0 _-T]-T''|'.|l

120 150 +180- -150 -120 -90 -60
'l
-30 +

I

30

I

90

Ref. C.B.D.

60

Direction moved (degrees)with reference to C.B.D.

0 30 60 90 120

Di¡ection (Grid North)
150 180 210 240 270 - 300 330 360

* - Signs on rJirection scales refer lo moves on eilher side ol the C.B.D. to origin principal axis

Direction of C.B.D.

I
Positive (Ì) to right,
Negat¡ve(-) to left.

KEY

Generalized outmovemenl

Reference norlh Reference C.B.D.

arithmelic
mean

arithmet ic
mean

dominant
direction

FlG,7,2 Graphs forselected subdivisons showing numbe¡s and d¡rections of intra'u¡ban outmigrationS.

Source; Aulhor's reprocessing of data from Stale Electotal Dept.,Adela¡de S.A.
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II and L).

Processíng of data on direction of outmovement ínvolved the

preparation for each subdivísion of a table showing the number

of transfers in each of nínety directíonal classes. Although

these t.ables are not Íncluded in this Èhesís because of Èheir

bulk, Tabl-e 7.1 ís ín the same format but Ís a summary for the

whole Adelaíde Statistícal Divisíon. The subdivísíonal ínforma-

tíon does appear ín dÍagrammatic form ín AppendÍx D where use ís

made of concentric circles to show distance from each centroid, and

of línes of proportional thickness and length to shor¿ the number

of movers ín each direcËional class ancl the distance they move.

A sel-ecÈion of these díagrams is presented in this chapter (see

Fig. 7.3) as ís also a much reduced composite for the whole

Adelaide Statistícal-Division (see Fig- 7.4). The dominant

dírection of outmigratíon and the index of directíonal concentra-

tion for each electoral subdivísion are both shovm in Table 7.2.

A useful, if subjectíve, fírsl- general ímpressíon of

directíonal aspects of outmigration may be obtained from an

exarnínation of the accompanying figures 7.2 and 7 "3.. These

represent simílar information in two different graphic forms,

llnear and circular, for a selection of nine subdivísions. The

nlne subdivisions selected are the same ones used ín the cross

tabulatíon of annual rates of net migration and population turn-

oveï (see Fig. 4.6 and Tabl-e 4.4) and also in the analysis of

movement volumes (see. Fig. 5.2)'
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Inspection of the graphs in Figure 7.2 yieLds impressions

on b6th the positíoning of modal flows and results of alternat.íve

measures of central tendency. It ís clear Ehat in the case of

S.D.s 730 and 745 a single flow dominates a restrícted direction-

a1- range of flows. In contrast S.D. 711 and to a lesser extent

S.D. 7L2 dispLay a \,ride, relatively even spread of outflows rvith

no outstanding single dominant" The remaining fíve subdivisíons

possess varyíng de€¡rees of directional bias between the two

extremes described earlier. S.D. 755 has a faírly even spread

over about two-thirds of the possible range while oEhers have a

single dominant flow (for example, S.D.s 736 and 753) or multiple

dominants (for example, S.D.s 752 and 754) '

The graphs have been marked to show the results of the

followíng three attempts to determine a dominant directíon of

outmovement: fírstly, a simple aríthmetíc mean vrith refe-rence

to grid north, secondly a sírnple aríthmetic mean wíth reference

to Ëhe C.B.D. and thirdly dominant dírection derived from the

cosine application described earlier in this chapter. In five

of the níne cases all three measures either coincide or are r¡ith-

in a coupl-e of degrees. In the other cases Èhe grid north mean

has faíled to identify a central outmovement class. In these

cases ímprovement has resulted from use of the c.B.D. as reference

node. The cosin,e-based dominant directíorr varies in its

relatíve placement (up Ëo 70 degrees in s.D.711) in comparison

with the C.B.D.-based mean but i-n eact¡- case appears subjectively

betËer positíoned as a generalízing descrlption of outmovement.
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The cj.rcular graphs of Figure 7.3 have been placed in

approximately correct relatíve geographic locatíons with separate

reference lines indicatj-ng the direction of the C.B.D. and the

caLculated dominant outflor¡¡. Probably the most outstancling

directional impressÍon is of a variation v¡íth distance from the

C.B.D. From the inner suburbs (S.D.s 711- and 712) most movement

ís outward ín all directions, from the nídd1e suburbs (S.D.s 753,

754 and 755) movement also covers a wide range but appears to be

rnainly late-ra1ly across suburbs and from the outer suburbs (S.D.s

730, 736 and 745) movement is mainly toward the C..B.D. l{híle

S.D. 754 also fíts Èhe latter pattern it has in addition a number

of strong out!¡ard flows. The accompanying dÍagrarn (see Fíg. 7.4)

is a composite made up from the indivi.dual subdívisional elements

so reduced that the general over-a1-1 impressíons of ouËmovement

patterns stand out. They are in substantíal agreement with the

trends just described.

A graphic representation of the frequency distríbution of

directions of outmovement for the whole Adelaide Statistical Division

j-s shown ín Figures 7.51L and 7.5/2 f.írstly wiÈh reference to grid

north and secondly to the C.B.I). as reference node. The dis-

tribution Ín the fírst graph ls bi-modal wíth the peaks represent-

ing flows to the north-north-easË Ccentred on 14o) and a rather

stronger one to the south-south-west (centred on 1940). The

troughs occur to the east (centred on 960) and west (centred on

27Bo) ernphasizing the fact that the directíonal clistribution is

remarkably symmetrical with a pair of almost equal and opposite

míníma on an axis oríented west*north-west to east-south-east.
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Thfs is at right angles to the axís about which the maxima occur.

NoÈ surprisingly the spatial distribution revealed by thts

analysís is a close approxí-mation of the shape of the Adelaide

urban area thereby suggesÈing the obvious that ín the overall

pattern people are movíng in volumes and directions according

to the existing distribution of developed areas._ Such a crude

general fmpressl-on has arisen apparently in spite of the consider-

able spatial differences discussed in Chapter 4 in rates of net

migration and population turnover.

Direction of outmigration for the entire study area wíÈh the

C.B.D. as reference node has also been plotted usíng the same

transfer data (see Figure 7.5/2). For the purpose of plotting,

ít v¡as assumed that the already determíned Population Centre of

Gravíty (P.C.G.) was the poínt from which total outmovement

effectively emanated (see Section 4.6,2). The direction of the

C.B.D. was marked on the graph therefore according to íts

posítíon relative to the P.C.G. (173.9 degrees). The direct.íon-

al clistríbutíon of outmoves ís in thís case unímodal, centled

almost synrmetrícally about the C.B.D. The suggesÈion emerges

that, dísregarding the relative location wíthin the city of any

partícular origin, the greatest proportion of intra-urban moves is

directed toward the C.B.D., with successively srnaller proportions

dÍrected l-aterall-y and away from the C.B.D. The smallest direc-

ÈíonaL cl-ass is centred on l-34 degrees showing that ther:e are

slightly greater numbers in the more extreme anguJ-ar classes

directed away from the C.B.D. The fínding that the overall

dírectional tendency ls tor.rard the C.B.D. seems at variance itrith
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Àclams (1.969r pp.315 and 320) who showed from hís Minneapolis

sample arranged iu concentric ríngs that out-movement \n/as domínant

and ttpeople close ín moved outrr. Thís departure therefore

calls for further clarífig¿fion.

7.4.2 Ðominant directíon of outnovement

The general descrj-ptíons jusl concluded further emphasize

the desírabilíty of achieving a clearer, objectÍve generalization

of directional Erends ín Adelaídets Íntra'^urban mígration. This

therefore is the appropriate place to utilize the techn:'-que

descrfbed ín sectíon 7.3.3, for determining a t'domínant directíon"

of ouÉmovement for eac.h electoral subdívÍsíon. However, two

importanÈ notions which are to be used in the presentatíon of the

results should first be defÍned. The first involves ¡^dais's

division into th:cee broad classes of the direction of movement

with respect to Èhe C.B.D. as orie-ntation node. In order to

ensure objectivity Ín appl-ícation of these cl.asses to the present

study the críteria employed are those set ouÈ by Inlhitelaw and

Gregson (L972, p.11). The li.ne joining the point of orígin to

the C.B.D. 1s the. principal- axis r¿ith a bearing oÍ zero degrees,

and moves made to either síde of this reference âre measured

positivel-y. Classes are determÍned as follor{s: moves

toward the C.B,D. are those with angles of l-ess than 45 degrees,

l-ateraL moves have angles from 45 degrees to 135 degrees and

moves away from the C.B.D. are at angles greater than 135 degrees.

The second definitÍon involves the designatíon hTithin the study

area of three broadly concentrÍc zones termed Tespectively ínner,
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niddle and outer. El-ectoral subdivisions have been allocated ín

such a way that each assembled zone mat.ches spatial-ly as closely

as possible the three zones of arbitrarily assigned local govern-

ment areas in I'igune 3.2. The conce4tric zones of electoral

subdivlsions are shown in the accoapanying Figure 7'6lL'

The results of applying to each subdivísíon the special

technique for deÈerminÍng Èhe dominant dÍrection of outmovemerit

are listecl ín Table 7.2 and also incorporated into a ProPortional

arrorr map (see Tig. 7..612). The síngle arror¡7 from each centroíd

1s scaled to rePïesent both mean length of move and mean volume of

moveïs per active l.ínk in addítion to showing the dominant dírec-

tion of outmigration. Several f,eatures of iuportanee do emerge

from the maP everÌ though the superimposed aTÏows aPPear somewhat

confused. These feat.ures are mentioned here bríef1y and will be

taken up again in later díscussion. Iirstly, relatively few of

the gener a:-izeð. flo¡.rs are actually ctirected towards the perÍphery,

a bÍgger propor:tíon is directed inr¿ard toward the c.B.D. while

many flows aïe lateral or cross suburban. Seeondly, the ends

of the vecÈors of mean flow (shottn on the map as arrol^Theads) are

to be found mainl-y in the middle suburbs; for exampler32 of

the 50 flovzs end wíthin 5ltn of the c.B.D. and 15 more end inside

the 10 Km radius lÍne, leaving only 3 mean flows to end beyond

that dístance of the C.B.D. This gives further weight to a

clain made Ín earlier sectíons that most movement activity ís

oecurrlng in the ínner and middle suburbs'
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Subdivísions with símilar domínant direcÈions of out-movement

have been grouped together into quintiles (see Figure 7.7 ) for

choropleth representation of the spatial distribution of dírecËion-

al trends neasured with reference to the directíon of the C.B.D.

There ís evidence of both concentric and sectoría1 arrangement of

slmilarly classed areas, .Areas in the top quintile show the clear-

est trend for movement to be directed away from the C.B.D. LrÍth high

angles of movement rangíng from 43.9 to L26.5 degrees. This class

comprises maJ.nly a contíguous block of cenÈral and i.nner suburban

subdivisíons. Adjacent to these on their outer edges are four

separate aïeas of Èhe next quintile with smaller angles of out-

mígratíon (S.D.s 7L4r 755,776 and 77I, and 786). DespÍ-te this

evidence of concentricity the notion of a nícely graded sequence of de-

creasing angles of out-movement. with increasing distance from the central

city is hard to confírm even in thís subjectively selective à.tt.t.t.

There are for example two widely separated, isolated areas of first

quintile ranking - ín the south S.D.736 (Moana) and to the north S.D.745

(Sal-isbury) . These appear as tterraticstt ín the landscape whether

the distributíon is viewed as concentric or sectoríal in arrangenent.

Salisbury need noÈ be consídered as totally alone Ín its directional

trend as the areas adjacent on its east show some related gradatíon.

Thís recalls evidence discussed in chapters 5 and 6 that transfer in

the Salisbuxy-ELizabeth area formed a strongly ínterconnected move-

ment sysÈem. The map (Fig. 7.7) shor'rs that the ínner core of first

quintile status extends south-westwards fron the C"B.D' to S.D. 793
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(Hanson South). This extensíon is assocíated with another

distinct system also discussed earlier and the data suggests a

dÍrectional gradation southward through S.D. 792 (Glenelg). The

above tr¡ro cases are cíÉed as evídence of the possible effect on

direction of out-movement of multiple nucleation (Harrís and

U1man, L945) in the morphology of urban .ê^delaide.

Special examples of sequentíal gradations ín directional

trends can be traced from Èhe C.B.D. in the followÍng three

dírections. The fírst runs south, the second vrestward to the

coast and Èhe third north and north-r¡rest to S.D. 804 (SernaPhore).

Although this night be taken as evidence of concentric zonatíon

ín the direction of ouËmovement it must be noted that there are

also some sharp contrasts. For example, Íurnediatel-y north-west

of the C.B.D. and adjacent to the main road to Port Adelaíde ís

a long sector uníformly of fourth quíntile status (S.D.s 785,

805 and 803). Furthermore there are trto areas r^rÍth fif th

quintíle status lying adjacent to the inner core first quinÈile

(north-east S.D.s 7I3, 813 and south-east S.D.s 751, 812).

In summary, the main iurpression to be gained from tr'ígures

7.6 and 7.1 ís an unquântified one that there is a negative

relationship between dírectíon moved and the dístance of origin

from the C.B.D. Thís notion, propounded by Adams (1969), needs

further test.lng ín the present case.

A test of directíonal bias used by Adarns (L969 r PP.31-9-321)

invol-ved graphing the percentage cumulative frequency of move-
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angles with the C.B.D. as orlentatlon node. He claimed that if

movements were dlrectionally unbiased (random) all angles from

zero to 1-80 degrees woul.d be uníforurly represented and thus

graphícally the cr¡nulative frequency distribution would be shown

by ,'" straíght line trendÍng upward to the rightt' (Adams, L969,

p.320). Although this nethod of measuring spatial bias has

been criticízed (Brown and ltolnes, L971-' p.106) as límited in

comparíson with more elaborate techniques ít is nonetheless

useful (see I,ühltelar^r and Robinson, L972r p.188). The accompany-

íng graphs (see Fígure 7.8) result from applicaÈion of Adamsrs

technique to the Adelaíde data.

a threefold division of the directional range as used by

Adarns and defíned by Whítel-at'¡ and Gregson (1972, P'11) has been

described already at the beginning of this section. For the pur-

pose of discussíon the Adelaide Statistical DívLsion has been

dívided inÈo Èhree arbitrary concentric zones knol'm as inner'

middle and outer as already shown in FÍgure 7.6/I. In both

graphs of the accompanying Fígure 7.8 there are four data lines

representing the percentage cumulative frequency of electoral

transfers during agTO-7L by direction rv'ith reference to the C'B'D'

Orre line summarizes. the entire Aclelaide Statistical DivÍsion'

while the others each rePresent one of the concenÈric zones

already defined. The first graph shows that 47 per cent of all

moves were directed toward the C.B.D. while 37 per cent moved

1ateral1-y and only 16 per cent u¡ere directed away from Èhe c.B'D'

This demonstrates ctr-early a considerable directional bias toward

the orientation node. The largest divergence from the line of
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Itrandom distributíonrr on the graph occurs at about 62 degrees and

is about 2I.5 per cent, much greater than those published by

Adans (1969, p. 320) and more lj-ke those for selected indívidual

Melbourne suburbs (see l^Ihitelaw and Robinson, L972' p.188)'

It is interestíng to note the followíng dístinct geometric

dífferences displayed by out-movements from the three concentríc

zones. The transfers from the inner zcne most nearly resemble

a uniform-random distríbution. The mictdle zorLe of suburbs Pro-

vides over 60 per cenÈ of all tlansfers, displays more dírectional

bias than the inner zone and, noÈ surprisj-nglyr closely approximates

the graphed líne representing the entire study area. The outer

suburbs shov¡ a very strong directional trend toward the C.B.D. wíth

70 per cent of transfers headed in thaË direction. The directional

disÈribution of transfers from each of the Èhree concentric zones is

further sumarized ín the accomPanyíng Table 7.3

TABLE 7.3

Three concentric origin zoîes, showing percentage of transfers from
each, directed toward, away from or laterally, wíth respect Ëo the

Central Business Distríct (C.B.D.)

Directíon of Destination with Reference to
the C.B.D.

Concentric Zone
of Origín Toward

0o to 45o
Laterally
460 to 1350

Away from
1360 to 1B0o

Inner (1002)

Middle (1002)

Outer (1002)

Whol"e Adelaide Stat.
Division (100%)

30

48

70

47

39

20

23

13

10

47 37 r_6

Source: Authorts reprocessing of data from State Electoral Dept.'
AdelaÍde.
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An Ímportant feature r'¡hich emerges from the foregoíng is that

outmoveruents fron any gíven orígin area are likely to be ranged

across most of the possible directional spectrum. The particular

mix ín any specific origin area depends among other things upon the

location of that area wíthín the city; for example, in inner areas

lateral- movements and those away from the C.B.D. are both at a

proporti-onate maximum. I,{ith increasíng distance of the origin from

the C.B.D., movements toward it become proportionately greater whíle

those directed laterally or away from the C.B.D. become progressÍve1y

less ímportant numerically.

Although the Adams technique ígnored whích particular sÍde of

the C.B.D. reference line transfers occurred it is a logical possi-

bi1íty that directional bias could differ between the Èwo sides. In

order to test this aspect in the present study angles measured with

the C.B,D. as orientatíon node s¡ere designated as positíve if on the

right of the principal axis and negative if on the left of the

principal axis. Tigure 7,8/2 ís a percentage cumulative frequency

graph comparing the distributíon of both the positively and negatively

directed electoral transfers. It Ís clear that the bias to lateral

movement is a little greater ín the negative (1eft hand) transfers

than the positíve. Translated into practícal spatial terms over the

whole city this implíes, for example, that resÍdents in the southern

suburbs tend to show a slightly greater preference for movement on the

vrestern side, Èhe eastern residents tend to prefer movement south

rather than north, that northeTn residents tend to prefer eastern

orÍented movement, that Iúestern resídents show a slight preference
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to northern movement. Given the overall elongated shape of the

urban area an<l the concenl-raLion of growLh ín the south-west and

north-east, as described Ín Chapters 3 and 4, it is most likely that

the distríbution resulËs from a sIíght bias to Èhe north and south

respectíve1y from Èhese particular areas. The trend shor"rn ín the

graph is slight and general to the whole ciËy and whether true at

the regional scale just described, ean only be determined by similar

analysis at the regional 1eve1. Such analysis, though practicable,

is noË appropriate here because ít would take the discussíon too far

from the maín 1íne of argumenÈ, buË ís a worthwhile toPic for further

ínvestigatíon.

Having established objectively that directional bias is present

in the transfer patterns, and gathered an indícation of its nature

and extent, ít is logical to examine the relationship of the calculated

dominant directÍon of out-movemerit with other varíables. Accordingly

the concluding discussion of thís section centres on an assessment of

the level of correlatíon beÈween the subdivisional distributions of

dominant dírectíon of outmovement and each of two measures of distance.

The first correlation ís r¿ith the distance of origin cenÈroids from Ëhe

C.B.D. and the second with the mean length of outmoves. These two

sets of relationshíps are portrayed separately ín the graphs of

FÍgure 7.9/L an;d 7.9/2.

Earlier dÍscusslons have indicated the 1j-kel-ihood of a negatíve

relaÈionship between distance of orígin from the C.B.D. and the

direction of outmovement wíth reference to the C.B.D' The
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relationshíp (Fíg. 7.9/I) Ís shown to be signifi-cant at 0.025 (df 48)

wíth a 1ow, inverse Spearman rank correlation (R = -0 "29). On the

other hand the relatíonshíp between mean length of move and the

direction of movement j-s rather less strong (R = -0.24) and only

probabl-y significant. Therefore, both the distance of orígin from Ehe

C.B.D. and mean distance moved, are síuri1ar1y related to direction

moved. It was shown previously (Fig. 6.4/2) that mean distance rnoved

and distance of origin from the C.B.D. ürere themselves highly and sig-

nificantly correlated (Pearson r = 0.91, df 48),

It was shoum in Chapter four that the spatj-al distributlon of

population movement indices (population turnover and net mígration)

are related to distance of the origin from the C.B.D. This relation-

ship was described quantiÈatívely in Chapter six so that it is now

possíble to cornpare the relationships between movement indices,

dístance and díreetion of movement as set out in the accompanying

Table 7.4

TABLE 7.4

Correlation coeffícienÈs betv¡een annual rates of
population movetrent and distance and direction moved.

Index
Annual
raÈe

Annual Rate Dístance of Mean dístance Dominant Index of
of popula- origin from moved direction of directional
Èion turn- C.B.D. outmovement concentra-
over tion

Net
nrigration r = -0.479 ï= 0.467 R- 0.593 R=-0.20{")n= 0.572

Popula-
tion
turnover r=-o,379 R=-0.400 Q= O.4L9 R=-0.356

(a) Probably significant at the 0,05 level. All other relatíonshíps
are hlghly significant at better than 0.005 (df 48),
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In the present context the relationships rnay be summarized

as follor¿s. There is a distinct but weak tendency for the

dírecÈion of outmovement to be increasíngly orlented Ëorvard the

C.B.D. wíth increased distance of the place of origin from the

C.B.D. Thís trend i-s paralleled by those between movemenÈ

lndices and dístance in which net migraÈion increases wiËh

distance from the C.B.D. while populatÍon tulnover decreases.

In addítion the mean distance moved Íncreases r.rith dístance frorr

the C.B.D. For origin areas nearer Èhe C.B.D. there is a weak

tendency for the dominant direction of outmigration to be oriented

away from the C.B.D. and to take pJ-ace over relatively shorter

distances.

7.4.3 Index of directional concentration of outmovement

As indícated earlier in this chapter, the measute o1. a

dominant direction of outmovement did not of Ítself provide any

information about the amount of circular spread of flor¡s about

the descriptive generaLizing measure (see section 7.3.4). There

is a sErong possibí1íty that origin areas which Prove to have the

same domínant dírectíon of outmovement could have ín fact important

differences in the spatial disposition of theír respective sets

of individual outflows. It was in an effort to meet the need

to identífy and describe such differences that the Index of

Directional Concentratíon was developed and applied as already

described (see section 7.3.4). The Index of DirecÈíonal

Concentration and the DomÍnant Dírection of Outmovement for each

electoral subdivision are l-isted in Table 7'2'
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F¡G.7.10: Map showing for each subdivision the quintile classification
of the index óf directional concentrat¡on of outmigrat¡on.

Source: Authoris reprocessing of data f rom State Electora I Dept., Adelaide, S.A.
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A urap has been compiled (see Fíg. 7.10) using quintile

classes to shorç the spatial distribuÈion in the study area of

the Index of Concentration. The map shor¿s an obvÍous close

posiÈíve relatíonship between the index and distance of origín

from the C.B.D. Thís is confirmed in Èhe graphic representa-

tíon (see Fíg. 7.I7/7) in which a hígh Pearsonrs Coef,ficíent

of Correlation (r = 0.83) ís hlghly sígnlficant at better than 0.005

(df 48), A few of the more interesting exceptions to the general

distribution of subdivisions call for brief conment. Exceptions

will be díscussed, fírst1y, as aleas where the Inclex of Concen-

tration is rather higher than distance from the C.B.D. would

suggest, and secondly, where the index Ís lower than distance

would suggest.

Most of the areas r,ríth higher than expected index scoTes

are on elther the eastern or western margi-ns of the urban areat

hemmed in by the sea-coast (west) or the hj-lls face zone (east

and south-east). Examples are S.D,s 804 (Semaphore)r 783

(Henley Beach) , 782 (llanson North) ' 
814 (Híghbury), Bl2

(DavenporX) and 722 (pÍsher East). Areas with lovrer scores

on the Tndex of Concen¡a¿fion than distance would indicaLe are

744 (playford), 745 (Salisbury) arrd 736 (Moana). Movers from

these areas aïe spread ovet a greatel directíona1 range than

those from other S.D.s a símÍ1ar distance from Èhe C.B.D., which

is to suggest that movement Patterns heÏe-,:.aïe more like those

of areas nearer the c.B.D. It can only be guessed as to

whether the reasons l-ie ín the riature and ínterests of the

populatíon or the exlstence of an older nucleation in the area or
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the range of suÍtabl-e housing opportunítÍes in surrounding areas.

It has just been demonstrated that a strong posiËive relationship

exists between díst.ance of origin from the C.B,D. and the Index of

Concentratíon. A littIe earlíer it was shor¡n that Èhere is a

moderately negative relationship between distance from the C.B.D.

and domínant directíon of outmovement. IÈ is appropriate now to

exâmine the nature of the relationship between the Index of Concen-

tration and the Dominant Dírection of outmovement. This is

porLrayed graphically ín Figure 7.]Ll 2 where a sËrong negative

Pearsonfs Correlarion coefficient (r = -0,46, dÎ 48) is híghly sig-

nificant. Thís suggests that Ëhere is a strong líkelihood of an

area wÍth a hígh angle of outmovement (such areas Èend to occur

near the ínner cíty) having a low índex of concentration whíle

areas with l-ow angles of outmigration (generally outer aTeas direct-

ed towards the C.B.D.) Ëend to have híghly concentrated outflow

patterns.

In both thÍs and the previous section, mosË of the descrÍptions

employed varied wíth distance from the C.B.D. In order to highlíght

the underlying co-variance with distanceruse will be made here of the

three concentrlc-zone classification of Adelaide as defined in

Figure 7.6/L. Accordíngly the accompanying Table 7.5 lists for each

of the three zones and the whole study axea a selection of populatíon

and elector characteristics íntended to sutmaríze the major points

from this and preceding chaPters.



TA¡LE 7.5

Selected population and elector mov4ent charecÈeristlca for three concentrlc zones
of electoral subdfvfsions ln Ehe Adelalde Statlstical Dlvislon, 1970-71.

CHARÂCTERISTIC

l. Mean dlsÈance (Kn) fron C.B.D

2. Area (S.Kn) (b)

J. Mean area (S.Kn) per S.D.

Populatlon:
4. Total PopulaÈion (a)

5. ToÈal electors (c)

6. Populatlon density
7. Elector denslty

Elector nigration:
8. Internå1 S.Ds

(nean)

9- Intra-urban
(mean)

10. Urban to rural
(mean)

11. Àctfve links (Vax.- 49 per S.D)

(nean)

Movement rates:
12. Elector deletlons

(mean)

13. ElecÈor addltions
' (nean)

14, PopulatÍon Turnover (% Annual)

(1 Share)

15. Net Mlgratfon (Z Annual)

(Z share)

l4ovenent parmet.ers;
16. üean dtstance (1h)

17. Donlnant dlrection (degree
Ref. C.B.D.)

18. Index concentratfon (max,
posstble 57.4)

Source6:

l.ru0LE
ÀD . S'LAT . DIV .

(50 s,Ds.)
Nunber 7.

1817.53 100

842,338

468,463

463.5

257 .7

7 6 ,59r
(rs32)

89,52L
(1 7 e0)

LO.7

24.2

23.5

100

100

L4.6
(1oo)

3.3
(100)

100

100

11,088 100

(222)

39,942 r00

(7ee)

3,496 100

(70)

2,133 100

(42 '7 >

(a) Census June 30, 1971, Australlan Bureau of Statlstlcs
(b) Calculatlons by author
(c) All other derlved from detâ suppll.ed by State Electoral Dept.' Adelaidg.

CONCENTRIC ZONES

/-

INNER
(9 s.Ds.)

Number

(27 s.Ds. )
I'lIDDLE

Number 7"

OUTER
(14 s.Ds.)

Number 7"

3.3

3.2

60.36

6.7r
2r.4

7.8

389.15

i4.4r
7 5,3

2L.O

1368 .02

97 .72

60. 8

63,2

5t2,576

295,877

1317.0

7 60.3

2

I98,762
99,340

145 .3

72.6

23.

2L.
1s .6

t5,6
131- ,050
73,246

2T7T.L

L2L3.5

L944

(216)

932r
(1o36)

558

(62)

424

77.5

23.3

16,0

19. 9

(47 .1)

6439

<21e)

24,598

(911)

2030

(78)

1218

(4s. 1)

61.6

58.0

45 .1

58.1 2705

(1e3)

6023

(430)

908

(65)

49L

(3s .1)

24,4

15 .1

26.O

23.O

L7 ,322
(t925)

16,323

(1814)

19 .8

(21.1)

-1.1
(-7 .2)

22.6

18.2

46,335

(1716)

51.136

(r894)

14.4

(60.9)

1.3
(34.s)

57.r

60 5 L2,934 L6.9

(e24)

22,062 24.6

(rs 7 6)

- L3.2

(18 ' o)

- 7.1
(6s 

' s)

I

I

2

15

18

39

7.9

58 ,1

6.0

9.0

L5.7

21. r
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7.5 SI]MMARY AND CONCLUSIONS

Although the Ínner zone of the Adelaíde StatisÈical Divísíon

lncludes only 3.3 per cent of the territory it contains 1-5.6 per

cent of both the population and of electors. It has an even

greater share of all- outmovement (about 20 per cent) experíencing

a high turnover rate and a negatÍve rate of net migration. The

micldle zone, with 21.4 per cent of the territory, houses 60.8 per

cent of the population but 63.2 per cent of electors. Residential

movement of elecÈors is proportionately a little less than lts

share of population and electors, but the range of subdivisional

movement-contacts is wider than for other zones. Although

electoral deletions outnumber additions in the roiddle zone there

is a low rare of increase through births (see Fíg. 3.4/2). The

outeï zone contains more than three-quarters of the toËa1

terrítory of the A.s.D. but íts residents comPrise only 23,6 per

cent and its electors 2L.2 per cent of the toËa1. .Its:share

of internal moves is a high 24,4 per cent but betrnreen subdivisíons

a 1ow 15.1 per cenÈ. ThÍs is a zone of growth as shown by the

high rate of 7,7 per cent pef annum net migra¡íon, more than tr"rice

the A.S.D. average, which accounts for two-Ëhírds of Adelaiders

net mígration increase. The growÈh is accompanied by a 1-ow rate

of population turnover-

The distance and directional characteristics portrayed are

geneta]lj:zed in the following terms. outmovements originating

an¡nvhere ln Adelaíde are far from random in distance or directiont

confirming one of the claims of Adams (1969). Moves which begin
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ln or near Èhe inner city areas shor¿ only a moderate tendency Èo

be directed away from Ëhe C.B.D. buÈ a strong propensity for

l-ateraL destinations. Such moves are short and ín aggregate

are dlspersed evenly over a Latge number of desÈinatíons through

the fulL directional range. Such findings seem more in agree-

ment with clark (1970 and 1971) who claimed that central city

regíons generate spatially random movement patterns. Middl-e

suburban areas of Adelaide give ríse to the major proportion

of. aLL moves r¿hich in this case are longer and moderately con-

cenÈrated directíonal1y either toward the C.B.D. or l-aterally

but stíl-l- with a wide range of desÈinations. Transfers from

outer suburbs are over longer distances and occur Ín narrow

directionaL spans strongly focused toward the c.B.D. with fewer

of the avaílab1e desÈínatíons actually used'

It has been poínted ouË that because the same patter:n of

migratlons can be produced by a number of processes ttit is not

possible to observe a pattern and ínfer back to íts causer'

(Johnston, Lg71,, p.295). The presenË study has so far saÍd líttle

abouÈ the characterisÈícs of the population. Thís aspect wí1l

be rel-ated to movement patterns ín the next chapter but without

fir¡r causal inf erences r Hor"rever it has been demonstrated clearly

that sone of the spatíal aspects of aggregated intra-urban

mfgration in Adel-aide resemble those already described in the srnall

range of existíng case studies.

The techniques specially deveioped and outlíned in this

chapter for the objective descriptÍon of directional characteris-
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tícs of movement have served their immediate purpose r^reIl' There

ís reason to believe Èherefore that these techníques could be

profltably explored further so that improvements and refínements

flÈ them for wÍder use. They involve basícally sinple procedures

needlng computer appl-ícation to handle l,arge amounts of

repetítíve Processing.
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CHAPTER 8

COMPARISON OF SELECTED POPULATION CHARACTERISTICS AND MOVEMENT

PARAMETERS

Three majot c-l.usters of socÍaL variabl-es
shoufd be examined for their contributions
to nobiTitg: utbanìzation, ., economie
status, ., and segregation'

SIMMONS (1968, p.629)

OUTLINE

This chapter explores the relationshíps between each of the

two indices of populaËíon movement (dependent varíab1es) and a

selectíon of twenty-síx population and housing varíables (índependent

varíables) chosen to enable, amongst other things, coropalison vrith

the findings of two other Australian studíes, Several techniques

are evaluaÈed and uÈilized in this chapter by application to a matríx

of Pearson Correlatíon Coeffj-cients. Simple linkage analysis of the

varíables reveals several distinct clustersreach with its own set of

c]-osely related variables. The centrâ1 core of variables comprises

essentíally age-related comporient s.

Comparison of pairs of variables, while controlling for all

others, by Partial Correlation, alters the enphasÍs, and the fact.ors

of owner-occupancy and mean age of adulÈs emerge related to population

turnover, and the child-hioman ratio to neË migration. Objective

ldentification of the most rimportantr variables is achieved by
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applÍcation to the correlation matrix of rmultÍple regressionr. rt
reveals that population turnover rates are best texplainedr by the

proportion of occupied prívate houses, and net rnigration rates by

the nean age oJ the adult population.

Final-ly, ít is argued that the study as a whole shows the

need for further research to díscover the underlylng reasons for

the parËícu1ar spatíal distríbutions of aggregaËed moveme.nt patterns

and assocÍated factors here descríbed. Amongst others, Èhere is a

need for work concentratÍng on individual behaviour of residents to

relate their perceíved and observed motivatíons for residential

uovement to the aggregated movement patterns. Linkage wíth thís

present study can be achíeved by utilizing the same areas and popula-

tíon parameters so thaL change Ëhrough time can be assessed.
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CHAPTER 8. COMPARISON OF SELEC TED POPUIATTON CHARACTERISTICS AND

MOVEMENT PAXAMBTERS

8.1 II{IRODUCTION

8.1.1 Background

The main enphasis of chapters five, six and seven of this

thesis has been upon descríbíng geometric characteristícs of

aggregated migratory movements of electors beÈween the fÍfty

electoral subdivisions of the Adel-aide Statisti.cal Division.

At several stages of the aïgumentrbríef references have been made

to assocíated population characteristics. For example, in chapter

three, while díscussing the extent and distríbution of adults not

íncluded in electoral rol1s, reference rlas made t.o the proportion

of adult alíens within 1oca1 government areas. In attempts to

tesË the reliabilÍty of electoral data, statistics ülere presented

for two age categories of Britísh Nationals, numbers of deaths and

rates of natural increase. Hor¡ever, the table sunrnarizing move-

ment characteristics for three concentríc zones of Adelaide (table

7.5) made no use of any other populatíon characterístics. It has

been shown thaÈ boÈhrmovement rates and the geometríc characterístics

of residential movementsrexhíbít considerable and systemaÈÍc spatial

variatÍon throughout the sÈudy area.

It has not been possible to attribute geometric varíaÈions

in residential movement to particular populatíon subgroups because

of an absence of suitable data on population characterístics - a

lack which arose from dífficulties in collection of the original

data from el-ectoral roIls rnrhich made it inpossíble to extract even
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the three recorded personal characteristics of birth-date, sex'

and occupation. In the presenL context of analysis of intra-urban

movernent there are tvüo major groupings of the total population

whose characterístícs are of obvious ínterest for comparison,

namely, movers and sfayers. Demographic informetion is not

separately available at present for these two groups but provÍsion

of it would enable assessment of change, both in Ëhe kínd and

extent of the aggregate popul,atiori characterístícs of both origin

and destinaËíon areas under the recorded flow of transfers during

the study períod. It must be observed that by following a PatteTn

similar Èo thaË seÈ in thís thesis, study to discover such facts for

the AdelaÍde area ís not only practícable buË certain to reveal

some important implications for urban planners of every kind.

Þtrork already carried out in South Australia (Hugo L97L,

chapters 5 and 6) shorqs that between 196L and 1966 streams of

migratíng el-ectors from boËh urban and rural aleas rarely con-

stítuted a repïesentaÈive cross-section of the resid.rra nonrrraÈion

either in Èheír districts of origín or destínation (Hugo, L974' P.BB).

For example, it was found by analyzing rnigratíon streams by age, sex

and occupation that rrthe net migration losses experienced by rural

communities are highly selectíve of females and of the school-leaving

age groupst'(Hugo, L974, p.91).

8.L.2 Aim of this chapter

Although fíndings of the kind cíted above are rendered

unattainable in the present case by the límitations ímposed by the

daÉa Source, there remain, neverthelessr avenues oPen for useful
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exploration. The primary purpose of thís chapter ís to extendrinto

related populatíon characteristicsrdíscussion of raÈes of resídential-

change measured by índices of annual populatíon turnover and neË

nigratÍon, matters already díscussed ín some length in chapter four.

The intention is to discover the extent to which behavíoural

dífferences, as expressed in movement rate.s, are associaÈed with

systematÍc diff erences in obj ectively-measured popul-atíon character-

istics. As already pointed outr-this cannot bo done here separaÈe1y

for eíther the mover or the stayer part of the populaËion. The

onl-y possibility remaining, therefore', ís that specífic areas be

comparecl both for indices of movement and population characteristics.

The same sets of areal units, namely the fifty electoral subdivisions'

vrhich have servecl already in thís analysis as both origín and

destination areas, are approPriate for this purpose.

Demographíc information about residents of the fifty electoral

subdívísions, (although not normal-ly available for these specific

areal uníts) ís readíly aggregated from data collected at the 1971

census because, at an earl-ier stage j-n this study, census collector's

dístricts I^rere systematíca1ly amalgamated to match e-xacÈl-y the

terrj-tories of the electoral subdÍvisions (see sections 3.5 and 4.6),

The data on population and movement are not only coincident for space

but almost so for Èíme because the census was conducted on 30th June

1971 and the residentíaL movements cover the period 14th March 1970

to llth June 1971. It is cl-ear then that the whole range of census

derived populatíon parameters is available for comparíson with rates

of movement. The critical decisíon Ís the choice of the most

appropriate measures and their use ín a varleËy of indices. This is
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a matter for which there are some existing works to serve as

guides.

8.2 SEARCH FOR AN ANALYTICAL PROCEDURE (Using correl-ation

e-oef f icients)

8.2,I Social Area Analysis or Factoríal Ecology

since the work of Park and Burgess and other sociologísts

of the rChÍcago Schoolf in the L920ts (Park, Burgess and McKenzie,

Lg25) there has been a growíng interesÈ 1n the identífícation and

quantification of measures of urbanízaÈionrand partícularly ín

attempts to express this in terms of the attrj-butes and behaviour

of the human populatÍon (Johnston, L97La, pp 314-316; Johnston,

lg7Lb, pp 64-69). In this traditionrgreat inpetus was gÍven to

the wide acceptance of v¡hat has come to be knorn'n as I social area

analysist by the work ín Calífornía of Shevky and Bell (1955). In

applying social area analysÍs they used a battery of statistically

genexaLizing procedures upon a wide sel-ecËion of population parameters

from the census tracts of Los Angeles and San Francísco. They

j.dentifÍed three general socíal factors or constructs' whích may be

termed respectívely, economic or social status, lrbar.ization or

farnily staÈus, and ethnicity. Underl-ying the large amounL of work

in this traditíon, nov7 more conmonly ca1led ffactorial ecologyr,

has been the aim of obtainíng from a broad array of population data

(the universe) a small number of basÍc factors (díscrete sets) whích

are a relíabl-e expressíon of the total distributíon of an urban

populatÍon. Some AusÈral-ían examples of work Ín thís style are

Jones (L969), Parkes (L972) and Stimson (l-971-).
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Factorial ecology must be evaluated in the present context,

therefore, as a possíble means of achieving the stated aÍms of thís

chapter. Nevertheless, because the analyses of this chapter

constitute on1-y a relatively small part of the total study, ít is

inappropriate here to embark upon an extensíve revíew of either the

historical development or the theoretical underpínnings of

factorial ecology. These aspects are deal-t with comprehensively

by Rees (1970), Berry (1971), Rees (1971) and oËher authors Ín the

same volume as Berry (L971) whil-e a useful overvíew is provided by

Abl-er, Adams and Gould (L97Lr pp. 149-189). Just as inappropríate

here would be a survey of the consíderable number of recent studíes

whích have utÍlized this approach. A comprehensÍve list and ouÈ-

l-Íne appear in Rees Cf971r pp. 222-23Ð, There is, however, merít,

if not necessíty, in makÍng clear what is meant by rfactorial

ecol-ogyr and the precedents or intelleetual antecedents which 1ed

to the considerati-on of this method in the present context. Turther-

more, self-ímposed 1ímitations to its ímplement-ation must be assessed.

rrFactorial analysis is a famíly of techniques that
seeks ... redundancy Ín sets of varíables. The
technÍques mostly work on matrices of correlation
coefficients and reduce these to sets of hybrid
variables whích represent combínaLions of the initíal
seË. In this r^iay, the number of varíables ís reduced,
hopefully Ëo a more manageable ... set of descriptions.tt

Johnston, L973a, p.L29

According to Berry (L97L, p. 209, citing Rees, 1971) the

term factorial ecology has been applied only to studies usíng the

city as study area, census tracts as units of descriptíon, and census

variables as manifest input. Rees prefers to extend the use of the

term to social scíence studies ín which recologicalr sirnply refers
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to use of areal uníts as observatíons. ,n"t"- is broad agreement

that the three socía1 consÈructs Ídentifj-ed by Shevky and Bell are

wÍdely observable, if noÈ uníversa1, and are usually called socio-

economie status, famíJ-ism (or urbanization) and ethnic status (or

segregaÈion). Nevertheless, there has been continuing debate

(Johnston, L97La, pp. 314-319) about t.he va1Ídíty of the- basic

assumpÈions and Èhe effícacy of some of the procedures. Although

it is a basic procedural feature of factoríal ecology to ensure

that the summarizíng factors which emerge are statística1ly un-

correlated this does not guarantee Èhat they are ín fact índependent

(Johnston, !97La, p. 31S). It ís not surprising therefore, that

questions aríse about the meaning of the generalízed groupíngs of

statistícally independent factorsr especially as the relatíve domínance

or mix, and therefore levels of texplanatíonr, vary from one city to

another. Rees (1971, p. 222) has pointed orrt that factor analysÍs ís

not a hypothesis-testing procedure but is able to predíct ltdescriptive

dimensíons rather than causal influences of a phenomenon under study.rr

Although the usually, but not riecessarily, three-fold

classificatíon represents a useful and objectívely derived descriptíve

surrrnary of a wide range of variables it is not wise to assume ín the

absence of suitable research in a specific city that the same

combínation applíes universal-ly. Nevertheless, the technique has

been shown to yiel-d useful results Ín several separate Austtalían

cities, for examplerBrísbane (lírnms, I97l-), Melbourne (Jones, 1969)'

Ner¿casrle (Parkes, L97L and 1973) a¡d Adelaide (Stí-mson, ]-97L;

Stinrson and Cleland, L975). Through htis application of factorial

analysís to resídentíal metropolitan Adelaíde, an area similar to
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that of this present study, Stimson has already amply demonstrated

the explanatory pot¡er of a smalL number of generaLized social

factors Ín substantially the same population and at much the same

tíme as the present rnovement study. The accompanying table (Table

8.1) is drawn from the earlier sÈudy by Stímson (1971, P.3) in

which he made use of a wíde selection of variables based on populatíon

and druelling characterÍsËics derived from Ëhe 1966 census. It was

appl-íed to 139 areas of auralgamated collectors dístricts and confirmed

in the Adelaide sítuation Èhe existence of socíal area dimensions of

the Shevky-Bell type (StímsoR, I97L, p.15).

TABLE 8.1

Summary of S:tímsonrs facËor analysís of ìfetropol-iÈan Adelaíde 1966,

based upon daËa drawn from the census of L966 (Austral-ian Bureau of
Stat ist íc s)

Factors Elgen value
% totaL
variance
explained

Cumulative
7. total
variance
explained

I
II

III
IV

V

VI

Socio-economíc status
Household composition,

low familism

Recent U.K. migrants

Hígh ethnicity
Aged, low familísm
IlighN.hl. &EEuropean

ethnícity

26.86

2t.03

9.64

6.84

4,37

3.48

24.20

18.95

8.69

6.96

3,94

3.13

24,20

43.15

51.85

58 .02

6L.96

65.10

Source: Stíurson (L97L, p.3)
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Inte-resËÍngly¡it was observed that there \ô/as a noL

inconsiderable amount of ttínterdependence among the three construcËs

of socio-economic status, famillsrn and ethnícity which were

hypothesí-sed as separate dirnensions within the socíal area schernarl

(Stimson, L97L, p.16.). Later work in Adelaide, by the same

authoroperating on simílar lines i^ríth data from the 1971 census, has

yÍelded similar general- findings (Stímson and Clelandr 1975). In

the líght of the above it is intended to accept the threefold

cl-assification as an emínently reasonable framework for further

discussion ín the Adelaide case. These constructs correspond to

the rtthree major clusters of social varíab1es" listed ín the

thematic quote with which thís cfiapter opened (Sínmons, 1968, p.629).

Neverthelessrthe constructs t-henselves are so broad and comprised

of so nany component variables Èhat ít seems preferable, in a

comparative study of uigratory movement raÈes, to have recourse Ëo

the relevant populatíon variables themselves, rather than generaLized

groups of varíab1es alone. Although Ëhe factors isolated ín factor

analysis are uncorrelatedrít has been pointed out that they are not

necessarily independent (Stimson and Clelarrd, I975, P.10; Meyer, J-97r.:

Johnston, I97La) and that rrcrucial variables in the factors exhibit

a relatíonship which ís not apparent when on1-y the facËor results

are examined" (Meyer, L97I, p.342). Therefore, sÍnce the present

purpose involves looking for variables having specific relationshÍps

wÍth residentíal mobility rates.it is appropriate to use correlation

methods (Meyer, L97L, p.343) which enablernot only the identifícation

of the 1evel of probabilíty of a relatíonshíprbut also the quanÈitative

description of the strength and direction of that relatíonship.
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FactorÍal ecology is rejected as a method of analysis for

the present study because:

(a) The task is to compare two different populatíons on different

neasures. The one, electors, ís a large subset of the other,

the total populatíon, and, as shown elsewhere (sections 3.6 and

3.9) its proportionate share varies between S.D.s. A complex

weíghting procedure would be necessary Èo compensate for

this variation. Furthermore, sanders (1975, p. 347) warns

of the recologíca1 fallacyr of assuming that correlations

taken on populations are equal to those taken on persons.

(b) The particular spatial uníts (el-ectoral subdivisíons)

unavoidably adopted for this study (section 3.7) display such

great síze differences between them as to negate assumptíons

made in factorj-al ecology about the internal homogeneity of

spatial uníts (Stínson and Cleland, 1975, p. 27).

(c) It seems an over-sophistieated and elaborate procedure ín

vier¿ of the basically simple aim of this present section.

There ís a danger of using what Moore (1969b' p'115) ín

díscussÍng sampling proeedures, called ttunnecessarily complex

analytícal sledgehammers .. ! to yield their hidden

generalízationsrr .

However, when Èhe ai¡r is to make statements abouÈ re1-atíonshíps

between specÍfic varíables of theoretical interest then of the two

methodologies, factor analysis and correlatíon, rrcorrelation methods

would appear to be more appropriater' (ì4eyer, L97L, p' 343) '
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ComparÍ-son of selected populaÈion characteristics and annual

rates of movement will be undertaken in this chapter by development

of a correlation matrix for the study area as a whole, setting out

the calculaÈed levels of assocíation usÍng the Pearson Product-

momerit Coefficient of Correlation. This was judged to be the most

appropríate technique after consideration not only of other studies

but also of the available data'and resources. From the matrix,

and further analyses based upon iË, it should become apparent

that certain broad categories of rates of popul-ation turnover and/or

neË migration may be assocíated hrith ídentifiable leve1s of certain

population characteristics. However, even where systematic

dífferences or simí1arítÍes are identífíed and clescríbed by correl-a-

tion coefficíent, it does not prove the existence of causal relation-

ships (Bla1ock, L972, p.443; Moore, I969a, pp.18-19). Nevertheless,

the greater understandíng achieved by the careful description of I

complex ínter-relationships enables both the identification of

possible causal rel-ationships, which subsequently uray be investigated

further, and the predicting wÍth greater confidence of likely develop-

ments fn spatial patterns.

2,2 SelecÈion of Varíab1es

As already indicated in part,the method of analysís selected

Ínvolves the statístical comparison of the movement indíces (dependent

variables) and various popul-ation parameters (índependent variables)

by means of a correlatíon matrix based upon the Pearson Product-

moment Coefficient. Havíng chosen Ëo utilize the threefold elassífica-

tion of variables from factorial ecology, Èhe follovríng two probl-ems
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require solutíon in the practical application: firstly, whích

specifÍc populatíon parameters are the most suítable ones Lo use in

estímating status on the gerrera!ízed factors, and secondly, which of

the selected population parameters besÈ match the movement indices.

Guiclance in solving the flrst problem may be taken from previous

studies, and the second, hopefully, will be answered by analysis of

the correlatíon matrix set up as a result of choíces made in ansl¡/er

to the fírst.

The most immediate need is the selection of rappropriater or

trelevantt variables. Two studies wiÈh similar needs provide some

useful guídance. Firstly, for example, residential mobility rates

for BrÍsbane betlreen 1954 and 1961 were studied by Moore (L969a, L970'

1971 and lg72). I^Iith support drawn from píoneer studíes (principally

Rossí, 1955) and 1ocal experíence, he selected from the tabulatíons

of the 1961 census C.D.s a range of rrelevant variabl-esr relatÍng tc)

socio-economic and demographic characteristícs. Along with rates of

populaËion tuïnover'these lvere presented ín a matríx showíng ecological

correlations between all variables used. Relationships were expl-ored

and possíb1-e explanatíons developed, special note being taken where

relationships were not of expected intensity or dírectÍon. secondly,

Sínclaír (l-975) has used a similar selectÍon of varíables in his

study of turnover rates in the inner Sydney Metropolítan Area for

the intercensal períod 1966 to L97L. tr{ith two s,ímilar case studies

avaÍlable for comparison from Australian state capital eitíes, it

would be wasteful not. to ensure that thís Present work on yet another

Australian capital- city is able to be compared by uËilizing the same

variables (sectÍon S.4). Nevertheless, the followíng are good reasons
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for adding extra varíab1es to the list: firstl-y, an alternatÍve

measure may prove to be a better j-ndicator than one selecÈed in

another city, and secondly, some additional relationships nay

be worth exploring for their ohTn sakes.

Another study of interesÈ is that of populatíon age strucËure

and associated population characteristícs in Kansas City' Missouri

(Coulson, 1968). Coulson devised a single quantítatíve measure or

index for the generalízed expression of the age distribution of an

aggregated population. He then establíshed a wide array of popula-

tíon variables and tested the strength of their relationships with

the new age index. Use will be made here of both the age index

ítself and selectíons from Coulsonts arrray of índependent variables.

The selectíon of índepeDdent varíables for the present study

was based, therefore, upon the following three points: firstly' an

examination of prevíous studíes with which useful comparisons could

be made if care were taken Èo ensuïe comparability of data (for

exampl-e Moore, L969a; Sinclair, L975; Coulson, 1968; SÈimson, 197f);

secondly, the need to explo,re more widely for any measures of

partícular loca1 importance or aPtness; and thirdly, consideration of

the range of ínformation available from the 1971 census conducted by

the Australian Bureau of St.aÈistics. It is, of course' essentÍal

for the opeïatíon of thís exercise that the selected índependent

variables be numericall-y quantifíable.
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.2.3 Definition of selected variables

The operational terms in which the selected variables are

índividually expressed rüere díctated ín part by the nature of the

available data. As pointed out by Coulson (1968, p.165) the

validíty of analyses based upon buch parameters depends upon the

abilÍty of the measures selected to reflecË Èhe characteristics

íntended by the researcher. The operatíonal definitions seË up

for this present exercíse are listed in the accompanying Table 8.2

which shows the components and formulae used in their calculation.

The data were extracted ín the Computing Centre, UniversÍÈy

of Adelaide* from the trpe// supplíed by the Australian Bureau of

StatisÈÍcs, Details of the contenÈs and arrangements are provided

in the handbook rMagnetic Tape Surnmaries of CollectoLrs DÍstrict

Datat (C.8.C.S., L972). The amalgamatíng of census collectorrs

dístrícLs (C.n.s) to achieve areas exactly equivalent to elecforal

subdivisíons (S.D.s) was discussed ín secËíons 3.4 and 3.5.

Special comput,er progranmes had to be wrítten both to extract
the data required from the A.B.S, tape and to re-record it ín
a data-fíle suitable for further use in conjunction wíth the
trStatistÍca1 Package for the Social Scíencesfr (see Nie, et al,
1970, pp.15-21). This rnlriter acknowledges wíth gratítude the
valuable assístance given by Mrs. C. Klingner and Míss R. Lewis
of the Computíng Centre, Uníversity of Adelaide.

The present !üriÈer r,ras instrumental in obtaÍning for the
University of Adelaide a copy of the magnetic Èape
rsummaries of CollecÈorrs DistrÍct Datat from Èhe census of
1971 and requested development of the special programmes to
utílize ít on the C.D.C. 6400 machine.

¿

#
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TABLE 8.2

Defínition of variables and derivation of components used in theír
cal-culation for statistical analysi"(*)

Synbol Variable name Components and calculatj.on

x Index of age
dífferential

Mean age of
total population

Mean age of
adult population

Child-woman
ratío

% populaËion
0to15yr
(dependent chn. )

Age structure
lndex (Regression
coeffícient, afFer
Coulson, 1968

% Australían born
ín the total
population

Populatíon
densÍty (persons
per square krr)

% non-movers

7" aduLt population
with tertiary
qualifÍcatÍons

% single
females

chíldren 0 to 4

no.females 15 to 44yr

chíldlen 0 to. 15 yr
total population

(population 0 to i4 yr) (populat:'-on Þ 65Yr)
total population

15, fíve-year age cohorts, mídd1-e year
multiplied by number of persons in the
group. Product (person-years) for all age
groups,sunmed and divided by the total
population. Result is tnean aget

I

xg

x
2

*4

X
5

x
6

calculated as ín Xr, but only for persons
20 years and over. -

X
1000

1

X
100 

",-To

l5rfive-year age cohorts as in Xr. The
regressíon coefficient tbr is thõ slope of
the best fit line of the age dístríbution
pyramid

100 ",
Lto

X*7

XB

"9

xt

number born ín Austral-ia
total populatíon

toËal populatíon
area of S .D . (S .lqn)

no. of persons in same dwelling
I97L as ín 1966 X

1_00 
",-To

0

total persons

no. persons with tertíary qualífications
no 18 yr and over *#*

xtt females over 15 vr never marríed 100 
",-T"Xtotal females

males over 15 ln: never marríedXtZ Z síngle males
total males

X
l-00 

",-To
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TABLE 8.2 (Cont)

Symbol Variabl.e name Conponents and'calculatíon

X Z males employers
or self-ernployed

7" Laborr force
employers / sel.f-
empl-oyed

% ma]e labour
force employers/
self-employed

% empl-oyed ín
professional and
administrative
occupations

private home
index

separate private
house índex

% dwellings
or.rner occupied

Z dwellings
occupíed by
tenants of state
housing authority

% dwellíngs
unoccupied

dístance from
c.B.D. (kn)

distance from
P.c.G. (km)

area of sub-
dívision (sq km)

no male employers * no. males
self-empl oved

total males

no. ín l-about fotce employers
* self-empl oved

total in labour force

no. of male employers * self
empl oved X

total- male labour force

no. persons in professional and
adminis trat ive occuDations

1 3

x
L4

x
15

"to

xt7

100 .,-To

l_00 ",
TO

100 
",-To

100 
",-To

X

X

X
total persons employed

total- occupíed private'ho.r"."' (b)

"#*total- dwellings (c)

xrg

7"
1q0

1
xzo

xzz

sepa-r.a_te houses
total dwellíngs X

100 ",-l^

xt9

xzt

orívate dwel1íngs o\¡zner occupíed
total clwellings

no. dwellings tenanted from- stqte
toËaI dwellings

X
100 

",LO

X

no.unoccup ied dwellines
Xtotal dwellíngs

distance between S.D. centroíds and C.B.D.
calculated in centroids determination
programme (sectÍon 4.6.2)

distance between S.D. centroids and cal-
culated population centre of gravÍty derived
from application of centroids deÈerminatíon
programme (section 4.6,2)

measured by planiureter from maps and check
calculated by computer from coordínate
references

100 
",-To

x
23

xz4
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TAIBE 8.2 (Cont)

Symbol- Variable name Components and calculation

Pt populatíon turn-
over

net migraËi-on

calculated as explained in sectior 4,3,
usíng electoral roll data

calculated as explaíned ín section 4.3,
using electoral roll data

number of electors on subdivisional ro11
at LL/617L

special tabulatíon carried out by
Australian Bureau of Statístics (I97L
census)

Nm

Er

Bn

total on electoral
roll-

Brítish nationals
2I yr and over

(a) Sources

Components, except Pt, Nm, and Er, have been deríved from the
Census, June 30, 1971rAustra1ían Bureau of Statístj-cs. The
índices PÈ, Nm and Er were applied to data supplied by the
State Electoral Department, Adelaide.

The followíng publications have been consulted in defíníng
terms:

rMagnet

census
Statist

íc
7L
íc

tape summaries of collectorrs district data,
technical specifícations t Bureau of Census and

s, Australía (I972).

Australían Bureau of Statístics (1973) rCharacteristics of
the populatíon and dwellings Local Government Areas | .

Bulletin 7, Part 4, South Australia, PP. í to xx.

(b) The A.B.S, l97L census definítion of 'houser includes separate
house, serni-detached house, attached house' terrace or ro$t house,
villa uniÈ or toru'n house but excludes self-conÈained f1aÈ or
home unítrnon-se1f-contaÍned flat, improvísed home, caravan'
houseboat and other.

(c)'Dwellingst cornprise those premises whích on census níght 'nrere
(1) occupied by a household (persons or group of persons livíng
and eating Ëogether) and (2) unoccupíed habÍtable premises built
specifícal1y for private living purposes. Dwelli.ngs are
descrÍbed as tnon prívater íf they provide group accomnodation
and have been excluded from all lines of the accompanying indices
and tables.



TABLE 8.3
lifatrlx of ?earson Correlat{on Coefflclents betlreen all selected variables

(Names, deflnftlons and derlvatlons shown 1n Table 8.2)

VAT.IABLES (X)

L 2 3 t+ 5'6 7 I910 11 12 1374 15 16 17 18 19202L222324 PTNMERBN
X1

x2

x3

x4

X5

x6

X7

x8

X9

-98 -89 85 97 -98 -51 -60 -24 -30 -88 -82

96 -88 -95 100 54 60 39 27 86 82

86

33

51

L7

27

93

-08

-L2

-08

39

-7L

-68

-51

-17

03

-53

-49

-29
67

-68

05

08

-04

16

-40
03

18

-08

-05

99

100

08

L2

38

32

-39

47

42

45

49

-18

15

-44

-44

-05

15

-40

03

20

-08

-06

100

99

09

13

38

33

-38

45

42

45

48

-l-9
I4

-42

-42

38

34

27

-27

-33

34

45

-03

97

39

10

08

03

09

-34

01

JJ

-49
06

-27

-16

-r7
27

-03

-03

-01

68

-60

-4¿

56

73

-60

-79

-io
I7

22

-7r
61

L2

16

13

-34

64

39

39

-03

53

46

40

-78

41

09

05

)J

-52

-45
64

55

-52
0c

-50

-r2
13

-68

-69
38

38

38

01

89

-36
T7

45

46

34

-51

55

-01

-03

30

-30

-28

46

32

-30

14

-37

-20
4L

-51

64

32

31

33

33

36

-30

-r9
04

36

-30

-¿o

00

28

-49

-r7
-04

-39

-J ¿+

-38

-49
39

89 -36

-60

-09

06

05

09

09

06

17

-38

-31

08

03

06

47

43

45

06

-03
t7
13

-31

49

-47

-36

52

54

-L7

-7r
-2r
-2L

-53

-46
4Z

45

42

-27

53

45

26

49

98

65

-38

47

42

-4r
-33

49

46

-4r
-08

-70

-27

-09

-49

-44

45

47

45

-]-6

46

46

J¿

01

57

98

65

-29
48

34

-32

-24

35

38

-)¿
-11

-58

-13

-09

-to

-22

49

49

40

-L7

40

34

11

07

61

65

65

-24
26

-67

6l
48

-54

-67

61

09

42

-r4
18

67

6I

-18

-22

-19

27

-78

-51

-5t

-JJ

l3

-38

-29

-24

-49

64

-78

76

62

-t¿

-32

-54

-68

01

-68

-75
15

15

14

-03
4l
55

51

-06

25

47

48

25

-49

01

o4

10

-14

05

04

-11
27

26

-09

05

01

-44

-4r
-42

-03

09

-01

-01

I9

-47

-19

-23
-09

.01

04

10

-15

03

o4

-]-2
27

2L

-08

08

04

-44

-41

-42

-01

05

-03

-03
18

-39

-20

-23

-09

06 11 07

04 09 -05

00 -04 00

19 23 20

09 15 t1

x1

96

-88

-95

100

54

60

39

27

86

82

-04

-09

-05
34

-60

-52

-30

-30
06

-47

-41

-32

-98

-89

85

97

-98

-51

-60

-24

-30

-88

-82
06

1I
07

38

68

53

30

36

-09

49

42

34

-67

64

01

-01

-86

-82

96

54

55

55

24

77

76

00

-04
00

27

-42

-45

-28
-19

05

-36

-33

-24

-88

-42

-63

-49

-17

-86

-83

19

23

20

-27

56

64

46

04

09

52

49

35

-95

-52

-60

-23

-24

-87

-84
09

15

11

-33

73

55

32

36

09

54

46

38

54

60

39

27

86

82

-04

-09

-05

34

-60

-52
-30

-30

06

-47

-4t
-32

54

18

39

46

33

31

16

09

15

45

-19

00

L4

-?8

T7

-r7

-08

-11
09

-32

-11

-L2

60

18

42

-07

51

51

-40

-42

-40

-03

-50

-50

-37

00

-38

-7r

-70

-58

42

-54

27

27

39

39

4Z

17

33

03

03

03

-t7
L7

-12

-20
28

-31

-2L

-aa

-r3
-].4

-68

¿o

2I

27

46

-07

-22

27

01

18

I4

20

97

22

13

4L

-49

08

-2r
-09

-09

18

0l
-09

-08

82

31

51

33

01

93

-05

-07

-06

10

61

-69
64

-04

06

-46

-44

-rt
61

-75
01

04

-09
09

-42
03

I4

-12

-07

99

99

03

16

38

3l
-34

4J

45

47

49

-22

l5
-47

-4t

-86 -82 96 54 55 55 24 77 76

84 -88 -42 -63 -49 -r7 -86 -83
84 -95 -52 -60 -23 -24 -87 -84

64 39

x2

PT

NM

ER

BN

61 48 -54 -67 61

-72 -78 76 62 -72

04 10 -14 05 04

04 10 -15 03 04

-60

13

¿b

32

11

-37

51

-01-

-03

-31

12 49

01 57

07 61

-35 13

-06 25

19 -4]-

18 -39

03 05

-29 -28

100-t9 -23 -09 03 -29

-20 -23 -09 05 -28 100

NOTE: Declnal polnt has been omltted to conserve space
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8.3 LINKAGE ANALYSIS

Followlng the selection and definition of the twenty-eight

variables as descríbed in theprevious sectíon of thís chapter, Èheir

values were cal-culated from data gathered at the census of June 30,

L97L and stored on computer tape whích was manípulated on the University

of Adelaídets C.D.C. 6400 cornputer. Because of their bulk neither

the raw data nor their Índices are listed in this thesís. However,

the geographic distributíon of values amongst the fífty elecËoral

subdivísions ís shown on a separate map for each variable arranged

in quíntíles (AppendÍx Al to 434). The next step vras to calculate

the Pearson Product-momenÈ Coefficient of CorrelatÍon between all

varÍables by utilízing computer progranrnes available in the rstatísti-cal

Package for the Socíal Sciencest (S.P.S.S., Nie, et al, 1970, pp.143-156).

The results of thís applicatíon are set out in the accompanying maËrj-x

(Table 8.3).

A method of elementary 1-Ínkage analysis developed by McQuitty

(l-957) makes ít possíble to explore inter-relationshÍps wíthin a set of

varíables by objectíve classífication into rmuÈually exclusive groups

on the basis of coefficlents of correlationr (Coulson, l-968, p.166). It

is observed by Yeates (L974, p.96) that the techníque determínes

Itypalr st,ructures in which every member of a type ís more líke some

other member of that type than ít is to any other type. The followíng

modified outline of elementary linkage analysÍs is based upon both the

study by Coulson (1968¡ pp. 166-169) and an explanation by, Yeates

(L974, p.96). It was the means by which the technique was applied ín

the present study to the master matrix of correlation coeffieients

(Tabl-e 8.3) .
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(1)

(2)

(3)

(4)

(s)

(6)
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Steps in derlvation of fírst generation linkages

Urrderllne the highest correl-ati-on coefficient in each col-umn

of Ëhe correlation coefficient natríx.

Select the highest entry ín the matrix. (A coeffÍcient of

l_.00 was recorded between X6 Age Structure Index and X2 Mean

Age of the total population) These variables constitute the

fírst two members of the fírst type.

By reading across the rows of'the highest entries from (2)

above select the variabl-e (underlined) highest correlated with

them. These can be called rfirst relatlonsr.

For all fí::st relations select rsecond relationsr if they

exist, in a manner símj.l-ar to that described fn (3) above.

In analogous fashion, third and fourth order relations can

be determÍned.

Select a second reciprocal relation excluding all those varíables

cl.assifíed in the first type and repeat above steps until all

the variables are grouped into typal relation sets.

This appl_ication resulted in eíght grouPs of variables as

shown Ín the accompanyíng diagrarn (¡ig. 8.1). These groups are

discussed below after the explanation of the steps in derívaËion of

the second generatíon of línkages.

8.3.2 Steps in derivatíon of second generatíon linkages

Thís stage I¡ras undertaken to discover the vray in which the

gïoups resultíng from stage one are themselves linked by correlations

which are necessaril-y of a lower order.
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By furthe:: reference to the master matrixr lower order

relationships are builË up as follows¡

(1) In each column of the matrix underlÍne the second highest

correlation coeff icíent.

(2) From the original group 1 of the fírst generation of linkages

take each varíable in order and look along iËs row in the

matrix for any second order relationships, which are then

p1-otted on the diagram.

(3) Repeat (2) above for each grouP in Èurn'

The resulËs of applyíng both stages of the above procedures

are shown diagrammatically in the accompanying Fígure 8.1. Each

gïoup, resultíng from the application of the procedures described

above, has as its nucleus a reciprocal pair of correlated variables

wíth any attached relationshÍps beíng aÈ successively lower l-evels

of correlation. In five of the eight groups the variables comprisíng

the nuclear recíprocal pair are in fact alternatíve measures of a

single characterístíc; These were selected Ín thís way initially

(as has been díscussed.already ín this chapter in Sections 8.2.2

and 8.2.3) in order to attempt evaluation of which measure in each

paír or group r^ras the more sensítíve to variation in the dependent

variable, that ís, whlch independent variable correlates most highly

wfth the dePendent variable.

In Group 1 three general measuïes of the distribution of age

fn the population.!üer.eused. A perfect correlation rl7as recorded

beÈween XUr age structure (after Coulson) ¡ and X, mean age of the

total populaÈion. The thírd measurer X, age differ.ential, was almost
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as strongly, but negativel-y, related to the other two varfables.

Related 1n turn to XI is Xr, dependenÈ children, wíth a strongly

positíve score. Index Xr, mean age of adults, and Index XOr child-

woman ratio, also contain age components and are related Ëo X2.

Seeond and third order relatíonships with age r^rere recorcled with

rates of net mígration, percenËage non-movers and Aust.ralian born.

Group 2 consists of only three variables each of urhích is a different

measure of the proportíon of the úork force r¿hích is t'employers or

self-employedt'. Group 3 is no more than a highl-y correlated

reciprocal paír of varíables concerned with absolute ntrmbers acËua1ly

registered as electors or eligibl e to be so registered. Group 4

is la-rge1y concerned wíth the geomeÈry of the electoral netr,¡ork.

The two elements of the nucleus are measures of distance from

dífferent central points while the other variables are derivat,ives of

distance. Group 6, which has but tt¡o varíables, measures separately

marítal status of the tr^ro sexes. The spatial dífferences prove to

be smal1. Group 5, consístíng of only two hígh1y correlated variables,

concerns high socío-economíc status, esLimated by the surrogates of

(1) proportions of the work force i.n professional or administrative

jobs, and (2) proportions of the adult population with Èertiary

quallfícations. Groups 7 and B are concerned with types of housíng,

tenancy and movement rates. The strongest relatíonship is between

the private house index and owner occupancy which ín turn relates

negaÈively to tenaney with the State Housíng Trust. The recíprocal

relatíonship at the core of Group B is a negatíve one between popula-

tion turnover and prívate home index r,rhich includ.es occupancy of all

dwell-ings exeept flats and home units.
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The following is one Ínterpretation of the way the objectively

deflned groups of varíables relate together. Age is the component

contrnon to all factors in the central group, which Ítself relaËes Ín

approximately descending order to the followíng varíables: marital

status (percentage síngle persons); spatial attributes (especially

population densíty); percentage employers/self-employed; absoluÈe

number of electors. Another rbranchr of relationshíps beËr¿een groups

is |ínked with age, through maritál status, and is concerned with

types of housing, nature of oceupancy and socío-economic staËus

according to educational and occupational status.

Although the underlyíng theme of thís chapter ís the relation-

ship of a range of índependenË varíables with the two movement

indices as dependent variables líttle reference has been made so far

to the dependent variables, This ís because boÈh population turn-

over (X^.) and net migration (X".) are subsumed in other groups of' z)' ¿o

relatíonships where they appear merely as one populatíon character-

istíc along r^títh a variety of others, suggesting that of themselves

the movement índices are not of more than medíum importance as popula-

tíon descriptors. However, thís ín no \¡/ay detracts from the overall

ímportance of the study of movement as one mechanism by which popula-

tion characterístícs are spaÈÍally rearranged, because at this stage

1n the discussion, relationships are being treated as though sÈatic

at a particular moment in time, namely at the census.

COMPARISON OF THREE AUSTRALIAN CORRELATION STT]DIES OF POPULATION

TIIRNOVER

8.4

It is useful here in discerning the influence of the dÍfferent



Ii\BT,E B .4

Comparison of ecological correlations between varíables in three

Australian cities, Brisbane (B), Sydney (S) and Adelaíde (A)

VAR]ABLE
1r5 *1 *g

"6"54
XXCase Pt

Study 2

Pt Population

turnover

B

S

A

l_.00 - .53

1". 00 -.55
1.00 -.67

.53 -.72 -.2L -.67 -.70

.68 .93 - .68 -,62

.67 -.51 -.37 -.09 -.38

Ix Age differential L.00 - .7 4 .7 9 - .23 ,49 .82

1.00 -.73 -.sB .21 -.05
1.00 -.88 .53 .30 -.51 .49

B

S

A

XZ % singJ-e females 1 . 00 -. 65 -.13 - .33 - .66

l_. 00 .73 - .62 - .24

1.00 -.68 -.51 .33 -.53
2

B

S

A

v,t3 Private síngle
house index

B

S

A

1. 00 .08 .7 4 .86

1.00 -.68 -.50
1 .00 . 89 .00 .45

3

X % dwellíngs
oÌqrIêT-occupied

B

S

A

1.00

1 .00

1 .00

.2r .04

.75

.14 .26

4

5
B

S,

A

x % Australian
born

1.00 .70

1.00

1.00 -.17

B

S

A

x6 Distance from

c.B.D. 4

l-.00

1.00

Sources:

Brisbane (B)
Sydney (S)
Adelaíde (A)

Moore (L969a) p.23
Sínclaír (1975) p.9
Present wríterts processíng of data from State
Electoral Department (L97O-71) and Austral-ian
Bureau of Statístics (1971).

Notes:

1. The variables are defíned ín Table 8.2
2. Sinclair uses 17" singLe adulÈsr
3. Sínclair uses t% f]atsl
4. Si.nclair omits thís variable
5. For practical- reasons the variables used in this present study were

given dÍfferent index numbers, and their distríbution mapped as
sho!'m in Appendix A:
(Pt) Pt, Fig. A. 26; (Xr), Fíg. 4.2;
Fig. 4.19; (xO) xrn, FiÉ. a..zo; (xs) {}'"ialoTåT' (*;i',î,li'},är'À.,, .
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variables to make eomparísons beÈween some of the findings in thís

present case study and those of two Australian examples conducted

1n similar manner. This discussion is undertaken wíth some caution

followíng the warníng of Yeates (L974, PP 92, 93) concerning "the

horrendous difficulties in comparing statistical- studies of inter-

rel-ations between the same variables ín dífferent regions or corrntries'r.

Al-l- thre.e studíes involve the use of ecological correlatj-ons between

populatíon turnove:: as dependenË variable and, wíth mÍnor differences'

the same five or six se-lected índependent variables. The studies may

be sumrnarízed as follows:

Moore (1969a) studíed about one-third (200,000 populaËion) of

the city of Brisbane, Queensland, south-east of the C.B.D. Popula-

tlon Ëurnover r¡/as derived fro¡r 1961 State el-ectoral rolls which l-ísted

only British nationals 21 years of age and over. Populatíon and housing

ínformatiofr l¡/as gathered from the 1961 census in 193 collector's

dístricts r¡hich were the areal data units of the study. Dístance from

the C.B.D. r/as measured by the surrogate of publíc transport travel time.

Sinclair (l 975) based his Sydney study upon approximately the

central two-thirds (1.78 mil-lion) of the population of the Sydney

Statístical DivÍsion, NeI¡I South l,{ales. All variables, including

populatíon turnover, r¡rere from the 1971 census and the spatial units

vrere tr^/enty-eight 1ocal government areas. Sínclair omÍtted a measure

of distance and therefore used one less vaiíable than Moore.

This present study is based upon the entíre populatíon (842,000)

of the Adelaide Statistíca1 DÍvisj-on for which populaËion turnover in

fifty electoral subdivisions rrras derived from State elecÈòral rol1s

for L97O-7I. The populaÈion and housing variables were calculated for
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electoral subdivísions by re-assemblage of 1971 census collectorts

district data. The varíable tdistance from the C.B.D. t \nlas calculated

as a straight line between the derived popul-atíon centroid of each

electoral subdívísíon.

The results obtaíned ín these three studies are sho\^In in the

accompanying Table 8.4 and díscussed below by taking each varíable

in turn.

In comparing the results of the three studies it ís importanL

to note the two variables defined differently by Sj-nclaír and the one

omítÈed by hirn. FÍrstly, instead of rpercenÈage single femalest (XZ)

he used rpercentage síngle adultsr thereby allowing the occurrence of

a comparative spatial shíft in the distributíon in any area where

single males and femal-es existed in dÍfferent concentrations.

Secondly, Sinclafr used rpercentage f1aÈsf in place of rprivate single

house indext. Although Èhese categories of dwellings are discrete

they are not the only categories of dwellings used, and are therefore

not complementary. It can be expected, therefore, that their resPec-

tive dístributions will díffer ín non-systematic manner. Finally'

Sínclair did not use rdístance from the C"B.D. I as a varíable.

8.4.1 Population Turnover

!üith only one exception there is agreement about the directíon

of relatíonshíps between population turnover and other varÍables.

There is a tendency for higher population turnover to occur ín

younger populaÉions than in older ones. Unmarríed persons, and

sÍngle females Ín particular, are strongly associated lvith high raÈes

of populaÈion turnover I Low raËes of popul.ation turnover tend to

occur in areas wíth high proportions of single private homes but this
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Ís l-ess pronounced in Adelaíde than in the part of Brisbane studiecl.

SinclaÍr shor+ed, ín his Sydney study, â very strong posítive

relatíonship between Ëurnover rates and percentâge flaËs. The

tendency for hígh orÁrner-occupancy of dwellíngs to be associated

with low Ëurnover rates is strongest Ín Sydney, much weaker in

Adelaide, and even weaker still in Brísbane. Sínce the data covers

such a wide time span it can only be surmísed whether such dífferences

exist at present or whether shifts have occurred over tíme. The

one disagreement on population turnover between the three studies

involves rpercentage Australian bornr. Brisbane and Sy.dney display

strongly negaËíve assocÍations between turnover rates and Australían

born thereby suggesting that areas with hígh proporËions of foreÍgu

born have high turnover rates. However, Adelaide shows no spatÍal

relationship between the two variables (r=0.09)r a fínding in

substantial agreement with that of St;lmson and Cleland (L975, p.27L)

where roverseas bornr and ríntercensal mobílítyr were shown in

Adelaide to have a simílar correlatÍon coeffícíent (r=-.05). By

way of tentatíve explanat,ion of the marked difference in the

Adelaide case the followíng suggestions are made. Firstlyr. both

the Brisbane and Sydney studíes cover only part of the area of their

respective ciÈies qthile urban Adelaíde is covered beyond its spatial

limíts thereby placing the rforeÍgn born/Australian born' dístrÍbution

in dÍffering perspectives in each case. Particular geographic con-

centratfons of foreign born wíÈhin urban areas may appear less

outstandÍng when viewed in a broader context (see for example Fig. 4.8

and also rAdult alienst, FÍg. 4.32). On the one hand it may be a

facË that foreígn born in Adelaide are spatíally less concentrated
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or segregated than in either Brísbane or sydney. On the other hand

such areas of ethnic concentrations as do exist rnay have undergone

change duríng the decade so that inter-city comparíson by means of

data with this tíme dífference Ís hazardous. For example, children

born in AusÈralia to foreign born parènts appear in the statistícs

to rdiluËer the proportíon of foreign born. However, the children

may well be brought uprand behaverin a manner more akin to theÍr

for.eígn born parents than Èo rAustialian bornt . Thís ís to suggest

that with the passage of time the behavioural and statistical

differences betr,/een ethníc groups in some areas may become blurrecl

without the rrealr sítuation havíng changed very markedly.

8.4.2 Other Variables

(a) Index of Age Differential

Study of the relatíonshíp of the index of age dífferentj_al

with other variables shows tr¡/o cases rqhere the Adelaide results

are of the opposite sign to those of the Brisbane example. One

ínvolves ovrner-occupancy, and the other, AusÈral_ian born. In

Adelaide there is a moderate tendency, similar to that ín sydney,

for the younger populatíon to be resídent in owner-occupÍed

accommodation, whereas in Brísbane the opposite is true. The

Brísbane case proved the opposíte of the writerrs expectatíon (Moore

I969a, p.27) and was reported to be due to a local factor associated

wlth the government Housing Cormission. However, ín the case of

AdelaÍde it appears that a population subgroup wíth high dwellÍ.ng

owner-occupancy ís parënts wíth chí1dren under fifteen years (see

X5, Fig. 4.6). The other difference relates to the age dífferential
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and proportion of the population Australian born. In each of the

trùo cases the relatíonship was moderately sÈrong, but of opposíte

sign, while Sydney showed no correlation on the same variables. In

Adelaide, at the l97l census, the tendency hTas for ühe younger popu-

lations to be assocíated with lower proportions of Aust.ralían born,

a fact whích implies that higher proportions of foreign born accompany

higher proportíons of children in the population (a trend in Adelaide

also shown by Stirnson and Cleland 1975, pp.27O-27L). The fact that

the Brisbarie case differed, by showíng a strong tendency for both

lower age and hígh proportj-on of Australian born to occur together,

may also be due to some special feature of the partícular geographic

parÈ selected for study ín that city.

All three cÍties r¿ere shown to have a very stTong negatÍve

assocíatíon between index of age dífferentíal and percentage of

single females. Thís shows that the higher the proportíon of

single Ì/omen in an area the less inportant ís the section of the

populatíon under 14 years of age in comparíson rtith the section 65

years and over.

In both Brisbane and Adelaíde a high positive correlatíon

exisÈs between age differential and the proportion of single

private dwellings, showing that the more numerícally dominant the

group under 15 years in comparison wj.th the elderly¡ the greater

ís the proporLion dwellíng ín síngle private homes. However, Ín

Sydney, where there is a strong negative relationship between flat

dwellers and age differential, it appears that the greater Èhe

proporËion livíng in f1aÈs, the greater is the dominance of the
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165 years and overr group compared with chÍl-dren.

The relatíonship between age differential and distance

from the C.B.D, is strong and positive ín both Brisbane and Adelaide,

but more so in the former where on1-y part of the urban area rras

studied. In each case Ít is clear thaË there ls a strong tendency

for the higher proportíons of dependent chÍldren to be located at

greater distances from the C.B.D.

(b) Percentage of single females

' The three studíes are ín substantial agreement over the

relationship between síngle hromen and private dwellirrgs. Brisbane

and Adelaíde both have a strong negative relationship between the

proportions of single females and of single private dlvellíngs,

r,rhíle Sydney has a strong positive link between síngle females

and flat dwellíng. Owner-occupancy ís also negatively related

to singl-e womenrbut strongest in Sydney and weakest in Brisbane.

In Sydney and Aclelaíde, areas with high proportíons of síng1-e hromen

are under-represented by Australian bornrwhereas in Brísbane the

opposíte is the case. Such concentrations of single women occur

in ínner city areas as shor,¡n by the high negative correlations

between single females and distance from the C.B.D.

In summary, the trend is for síngle hromen to live in fl-ats

as tenants in areas towards the C.B.D.rwith the mix of foreign and

Australian born depending on the particular city.

(c) Percentage of single private dr+ellings

The private house index shows consíderable variatíon betvreen
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the three case studies, possibly resul,Èing from differences ln

spatial- distribution of housing types. Adelaíde has a very high

positive co::relaËíon between ov/ner-occupancy and single privaÈe

dwellings, t¡hereas ín the Brisbane sËudy no relationshíp exists.

In Sydney there ís a strong tendency for orÁ7ner-occupancy to be

low where the p,roportíon of flats is high. The proportion of

Australian born is hígh1y posítively correlated with single

private dwellings in Brisbane, buú uncorrelated ín Adelaide,

whereas in Sydney there is a strong negative relatíonship beËween

flats and Australian born showing that foreign born and flaÈs are

strongly assocíated. Single private dwellings tend to be located

at greater distance from the C.B.D., very sËrongly so in Br-isbane

and moderately so in Ade1aide.

From the above it may be seen that síngle prívate houses ín

Aclelaíde are generally owner-occupíed by eíther Australian or foreign

born located in increasing Proportion toward the urban periphery.

In the Brísbane study simílar housing ís occupled by o\,mers or

tenants sÈrongly domínated by Australian born located increasingly

towards the cítyts outer limíts. In Sydney flats are predominantly

occupíed by tenants, a dÍsproportionaÈe number of whom are foreÍgn

born.

(d) Dwellíngs or¡tner-occupied

Owner-occuPancy of dwellings is strongly dominated by

Australian born ín Sydney but only moderately so in Brisbane and

weakly so ín Adelaíde. In Adel.aíde there is a moderate tendency for

ol¡rner-occupancy to lncrease wíth distance from the- centre of the cíty.
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(e) Australian born and distance from C.B.D,

In Brisbane there í-s a very strong positive relatíonshíp

beÈween distance from the city centre and the proportion of

Australian born showing that thís section of the population is

increasingly predominant wíth Íncreasing dístance from the C.B.D.

The situation ís different in Adel-aide where there ís a s1-ight

tendency for foreign born to Íncrease proportíonately wíth

disÈance from the centre of the city.

8.4.3 Summary

The foregoíng discussíon has shown that population turnover

1n all three case studies was reJ-ated.negatívely to age dífferential,

olt¡ner-occupancy, single prívate dwellings, and distance from the

C.B.D., but positÍvely related to single females. The re1-ationship

wítlr rpercentage Australian bornr üras less clear, beÍng zero in

Adelaíde and negative in both Brisbane and Sydney.

Other relaËionships of j-mportance between the selected

variables r^rere as follows:

. age- dj-fferentíal ís negatively related to single females

. sfngle females are negatively related to both síngle private

dwel-lings and owner-occupancy

. percentage AustraLían born and distance from the C.B.D. are

factors which vary from one cíty to another.

8.5 PARTIAL CORRELATION ANALYSIS

Shortcomíngs of simple correlaÈion analysis

To this point díscussion has been based upon a maËrix of

8.5.1
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sÍmp1-e correlations which were themselves derived from what, for

practícal purposes, amounts in the Adelaíde sÈudy to a Ëotal

populatíon of electoral movers and a total population of census

respondents. Nevertheless, the analysís of variables selected from

these populations has been subject to a source of dístortion which

is potentially considerable but, Ín this discussíon, so far unacknow-

ledged. Siegel (1,956, p.223) has warned that lrrhen a correlaËion is

observed betr¿een two varíables, there ís always the possibility that

the correlation is due to Ëhe associatíon beËween each of the two

variables and a thírd varíable. Cooley and Lohnes (1971¡ PP. 53,

96) have remarked that the elements of a rsystem of predíctorsl

interacË in a complex fashíon and that íntercorrelatíons among elements

of a vector variable are the bane of the multivaríate researcherrs

struggle for meaníng. Therefore, given the present array of

variables and the wísh to describe relationships between movemenË

indices as dependent variables and the rest as independenË variables,

there ís reason to questíon whether the relationshíps are, in fact,

of the kínd and degree descríbed in the correlation matrix (Table 8"3).

The problem raised here may be met with two arrs$Iers. The fÍrst

ansrñrer is concerned with some of the staÈistical assumptions made

about data when they are subjeeted to correlation and regression

analyses (Johnston, I97La, p.32O; Gou1d, L97O, p.442; Poole and

OtFarrell , I97L, p.156). The second ansr/üe-r is concerned t¡ith the

technique of rpartíal correlatíonf which can be applied to data to

elíminate Èhe effects of variation between varíabl.es other than the

paír under study (Siegel, 1956, p.223),



TABLE 8.5

Partial correlation coefficients between (a) annual inciex of population

turnover and varlous independent variables a¡rd (b) annual l',ndex of net

migration and the same independent variables, based on electoral sub-

divisíons ín the Adelaide Statistícal Division

INDEPENDENT VARIABLE DEPENDBNT VARIABLES
Population

EI
Partial Corr.

Net lfigra-
tion Partial
Corr:. Rank

x1

Yrz

x3

x4

X5

x6

x7

Index of age differential
llean age of total population

Mean age of adult poPulation

Child:wornan ratio
Percentage of populatlon 0-15 Yrs

(dependent chí1dren)

Age structure index

Percentage of Australian-born ín
total population

Populatíon density (Persons/sq' knr-

-,32
.0]

-.20
-.53 **

.25

7

26

10

1

B

00 27

I2
t4X8

X9 Percentage of non-movers

X10 Percentage of adult population
rnrith tertiary qualíf ications

Xl1 Percentage of síng1e females

X12 Percentage of single rnales

X13 Percentage of males who are
employers or self-emPloYed

X14 Percentage of labour force,
enployers or self-ernPloYed

X15 Percentage of male labour force,
employers or self-ernPloYed

X16 Percentage of emPloYed ín Pro-
f esslonal or administrative
occuPations

X17 Private horne index (excluding
flats)

X18 Separate private house index

X19 Percentage of dwellíngs ovTner-
occupied

X20 Percentage of dvrellíngs occupied
by tenants to S.H.A.

X21 Percentage of dwellings
unoccuPied

X22 Dj.stance from C.B.D. (Krì)

X23 Distance from P.C.G. (Kn)

X24 Area of subdivlsion (Sq lkn)

PT Percentage annual PoPulaÈion
turnover

NM Percentage annual net mlgration

ER Total on electoral ro11

RN British nationals 21 Years and
over

Notes !

l. Degrees of freedom = 22

2. *Slgniflcant at better than 0.02 on the two-tailed test

3. ** SigntflcanE at .01 or better on the two-tailed test

5

19

20 9

-.16 13

- .10 16

-.11 15

.36 t!*

.01

04

-.07

.19

.11

-.52- **

.08

-.34 **
.08

.19

-.07
.09

-. 33

11

22

71

6

2

20

4

25

24

23

-.45 ** 3

OB

OB

18

19

-.11

-.2t

T4

-.66 r,

-.46

-.57 *

22

03

7

10

4

2L

L4

22

24

2.0

23

27

26

3

1

9

-.35
.29

-.58 *

-.42
.50 tr

15

17

6

13

I

-.33
-.43

.11

16

L2

25

.20

-.39
.19

-.10
.62 *

.59 *

-.28
.43

-.64 r,

5

18

11

2

-.45
.59 *

2I
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!ühen applying correlation and/or regr:essÍon analysÍ-s to

sample clata for the purpose of developing explanations or testíng

hypotheses it |s necessary, because of the underlyíng theoretÍcal

assumptions of the techniques, to ensure that the varíables are

índependenË of one another and are línear and normal ín theír

distributions (Poole and OrFarrell, L97Ir PP. L4B-L49). In this

present case, however, as alreacly rennrked, the information is not

Ëaken from a sample but a total populatíon, and the purpose is

exploratory and descríptiverwíthout beíng overtly theoretícal or

explanatory. Gould (1970' p.442) has pointed out the logical

absurdity of treating total populations as samples. He shows that

this, in fact, ís whaË is done when applícation is made to Lotal

populations of the same inferential tests of signífícance as used on

samples. If the tesËs are applied to a total population the

associaËions described cannot be extrapolated according to the

purpose of the tests to a larger population, where ín facÈ none

exists. trdhere the purpose ís descriptive

ttit ís not necessary to make any assurnptlons at
all about the form of the dístribution' Èhe
variabílity of Y scores within X columns or
t arrayst, or Èhe true level of measurement represented
by the scores ín order to employ línear regression
and correlation indices to describe a given set of
data'" 

"rr" 
(rg74, p. 636>

However, even with this release from some of the more demand-

íng statistical requirements t.here is stil-l to be answered the

undeniable problem of líkely intercorrelaËíon between the

ttindependentff varíables when compared separately wjth the movement

indices (Boudon, 1968, p.199). In such circumstarrces partíal
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correlation is a useful device (Siege1, 1956, p.223; Hays, L974,

p.710) because it is able to rríndicate the intercorrelation between

any one independent variable wíËh the dependent variable, with all

other Índependent varíables held constantr' (Yeates I L974, p.121).

8.5.2 Applicatíon of partíal correlation

Partial correlation r^Ias applied ín the present case usíng

the cornpuËeï progranmes avaÍtable in the rstatistíca1 Package for

the social sciences' (Nie, et al, L970r PP. L57-L73). The existing

maËrix (Table 8.3) of Pearson Correlations between twenty-eight

variables was used as ínput. Two separate analyses were conducted,

each wÍth a dífferent dependent varíable, namely, population turn-

over and net mígration. The following facilíty of Èhe programme

was of special value:

ttld-hen a value equal to the number of control values
1s specifíed, a single partíal (of Nth order where N

is the number of control variables) wíll be produced
for each pair of varÍables specified by the correlation
lÍst usíng ALL the control variables símultaneously as
the conËrol'rr (NÍe, et a1 , L970, p, 163)

The results of this applícatíon are shown in the accompanying

Table 8.5 whích shows for each variable the value of the partial

correlatíon, and an índicatíon of the level of sígnificance.

8.5.3 Population turnover

Areas r^zíth hÍgh ïaËes of populatíon turnovel aIe shown by

the partial correlation analysis to have a hígh probability, which

declines successively down the 1ist, of being associated with the
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fol1-owing characÈeristics: (Maps of distributions in Appendíx A)

a low level of ohtner-occuPancy of dwellings (*t9, Fíg. A 20)

a high íncídence of separate prívate dwellíngs ("r_8, Fig. A 19)

a relatívely high proportion of unoccupied dwellings (*Zt'

Fíe. 
^ 

22)

an electoral subdivísíon of smalI area (*24, Fig. A 25)

a high absolute number of electors on the roll- (ER, Fig. A 28)

a low mean age of íts adult populatíott (X3, Fig. A 4)

a moderately high proportion of dependent chíldren (X' Fíe. A 6)

The reverse level-s of the same characteristics may be

presumed to occur in areas with 1ow raLes of annual populatíon ÈuTn-

over, which is to suggest that rstabler populations tend to occur

in areas with the followíng characteristics:

high levels of oT¡Irler-occupancy of dwellíngs (*t9, Fíg. A 20)

1ow incidence of separate private dwellings (XrrrFíS. A 19)

l-ow proportion of unoccupied dwellings (*rr, FÍ.g. L 22)

electoral subdivísíons of larger area (*r4, Fig. A 25)

low absolute number of electors on the ro11 (ER, Fig. Ã 28)

high mean age of íts adult population (Xt, Fíg. A 4)

a moderaËel-y low proportíon of dependent children (Xr, Fíe. A 6)

The combínation described above of small area electoral sub-

divisions, wlth high nurnbers oïr the electoral rolls for areas of hígh

population turnover, locaLes such areas urainly in the inner and mídd1e

suburbs. IË is. here that the population combines young adults' a

moderate pnoportion of women with dependent chíldren and a high pro-

portion of tenants living in separate private dwellíngs.
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8.5.4 Net Migration

Partial correlation analysis reveals that high annual rates

of net migration are líke1y to be associated with the following

characterístícs in descending order of probabílity:

l-ow child-\¡ronìan ratio (X4, Fig. A 5)

low percentage of non-movers (high percentage of movers) in

the Íntercensal period (Xr, IíS. A I0)

low annual rate of populaLion turnover (Pt, fig. 
^ 

26)

a moderately hígh proportíon of dwellings trprivate homes'j

that :ls,not flat" (Xt7, Fig. A 18)

rel-atively low percentage of single f emale" (Xtl, Fig. A 1-2)

By reversing the above fíndíngs the following characteristícs

descríbe areas of low, often negatíve, rates of net migratíon:

. hlgh chíld-woman ratio (XOrFie. A 5)

. high percentage of non-movers (low percentage of movers) in

the Íntercensal period (Xr' Fie. 4.10)

. high annual rates of populatíon Ëurnover (Ptr Fig, A' 26)

. rnoderately low proportÍon of prívate homes, that isra

're.l:atively higher proportion of f 1at" (Xt7, Fig. A l-8)

. a relaÈívely high percentage of single females ("r' Fig" A f2)

The above, seemingly contradictory, combínation of lor¿

population turnover and 1ow percentage of non-movers is understand-

able when it is realízed Éhat high rates of net migratíon occur in

newly deveJ-oping areas of the city. IË can be expected, therefore,

that at the census many people in such areas will be at addresses
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dífferent from those of the prevíous census, and therefore

def ined as ttmoverstt. However, few residents (electors) l.eave

the newly developing areas which therefore. have a low rate of

population turnover. The low chíld-r¿oman ratío is accounted

for by the relatively 1ow mean age of adults (Index Xr) suggest-

íng that few famÍlies are yet complete in the newer areas. This

is ín contrast to the areas of low, or even negative, rates of

net mígration rnrhere mean age is higher and families presumably

completed as suggested by the high child-wonan ratio. The hígh

population turnover in these 1aËter areas may be accounted for, ín

part, by the leaving-home of young adults and the high turnover of

fl-at-dr,lel1ers who are more numerous in such areas (complement of

*rz)'

Partial correlation analysis has been used above in the

deÈerminatíon of the sËrength of rel-atiorrships between the

dependent varíables, net mígration and population turnoverr con-

sidered separately with each member of a set of independent

variables. A ÌimitatÍon of the partial correlatíon technÍque ís

that independent variables are consídered onl-y singly thereby

omítting the possible influence of combinations. Coulson (1968,

p. 171) in such circumstances utilized the technique of multiple

correlation and multíple regression. His maín purpose ü/as to

reduce progressively the full set of his orígina1- índependent

variables whí1e retaining the highest possible predictive power.

This technique will nor,¡ be discussed before applÍcation to the

presenÈ data.
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8.6 MULTIPLB REGRESSION

Blalock (L972, p,429) points out that rnultíple regression is

usually employed when atËemptíng to predict a single dependent variabl-e

from any numbe¡: of independent variables considered simultaneously.

However, ít has been observed ÈhaË when the technique is used des-

crlptívely r:ather than theoretically on a given set of data, whether

a simple or a total population,

t'ít ís not necessary to make any assumptions at all
about the form of the distríbution, the variabilíty
(of scores) or the true 1eve1 of measurement represented
by the scores .,.tt

(Hays, I974r pp. 635-636).

A further benefit derives from the use of the variaÈion of the

techníque knor¡n as I'stepwíse" multíple regression. It is one of a

number of strategíes enablÍng determination of the relative importance

of dífferent variables. Stepwise rnultípi-e regression, accordíng to

yeates (L974r pp. L20-2I2), is really a search procedure by which

varíables are entered one at a time into the regressíon equaÈion in

an order determined by the level of the individual variablefs contri-

butíon to the total variance, the greatest contributor being entered

first and others entered in decreasing order of contributíon.

StepwÍ.se rnultiple regression rvas applíed to the data of the present

study by means of the computer prograrutre avail-able in the I Statistical

Package for the Social Scíencest (Níe, et a1, L97O, pp.174-195). The

purpose was to continue both the exploration and descríption of rel-ation-

ships between the same sets of var:iables already under review.

The índependent variables htere examined as tr^to separate sets

to discover the contributíon of Índividual variables to the total



TABLE 8.6

Mul-tiple Correlatíon (R) between populaÈion turnover and seven Índependent vari-ab1es.

DEPENDENI VARIABLE: POPU].ATION TURNOVER (PT)

Step

xl7
X1

4 X23

5 X22

6NM

Variable
EnÈered or removed

Private home index

Index of age
dif f erenti.al

% Australían-born
in total population

Distance from P.C.G.
(Kn)

Distance from C.B.D.
(Km)

% annual net migra-
tion

% of non-movers

F to enter
or'remove

73.290

4 .863

5.45L

2,738

7 .L79

LL.346

5. r33

Signifi-
cance

.000

.032

. r05

.105

.010

.002

.029

Multiple
R

])

Square
R Square
Change

.054

.o22

Simple
R

Overall Signifi-
F cance

1

2

.777 .604 604 -.777 73.290 000

.801 .64L .037 -.673 42.026 .000

.824 .679 .038 .085 32.488 .000

.835 .698 .018 -.290 25.97r .000

.860 .7 40 042 -.379 25.066 .001

3X7

X97

.891

.904

;794

.817

-.492
-"139

27 "69L
26 .7 50

.003

.003

NOTES
1

2

25 variables in equatíon

Regression Fleve1 =.02
Tolerance level = .0005
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variatíon in eachof the two dependent variables, populatíon turnovel:

(pt) and neÈ migraËion (Nm). The data ín-put was the same matríx

of Pearson CorrelaÈíon Coefficients used in the Partíal Correlation

analysís. The storage and retrieval of these elements was inítiated

by utilizíng optional- features of the S.P.S.S. programme. Accordingly

independent variables were entered into Èhe regressíon equation one

by one begínníng with the variable wíth the híghest contríbutíon to

Èotal variabí1Íty ín the dependent úariable, No further variables

were added beyond F -.01.

The results of the applícatíon are set out below and are

separately díscussed under the headíngs of Population Turnover (8.6.1)

and NeÈ l"fígration (8.6.2).

8.6.1 Population Turnover

The independent variables ranked amongsË the top seven'

together account for 81.7 per cent of the variatíon in population

turnover rates at hígh overall levels of signíficance, better than

.003, as shown ín the accomPanying Table 8.6.

The largest amount of variation (60.4 pet cent) is accounted

for by the Prj-vate Home Index (Index Xrr) wirich excludes Jlats and

ís negatívely related to population turnoverr thereby suggestíng

that the peïcentage of flats in an area may be Ëhe best positive

predÍctor of raËes of population turnover (see Sínclaír, I975, p.9;

Stímson and Cleland, 1975r PP. 104, 105, 267).

The Index of Age Differential (Xf) adds another 3.7 per cent



TABLE 8.7

I'fultiple correlation (R) between net migration and eight independent variables

DEPENDENT VARIABLE : NET MIGRATION (NM)

SËep

1X3
2 XLg

3X9
4PT

5 Xl1

6x1
7 XzL

8X4

Varlabl-e
Entered or removed

Mean age adult population

Z dwellings ovrner-occupíed

% non-movers

% annual- populatÍon turn-
over

% single females

Index of age differential
Z dwellings unoceupied

Child-wonan ratio

F to enter
or remove

7 5.248

L4.873

L6.929

23.069

5.449

6.98s

5.L54

7.282

Signifi-
cance

Multiple
R

ñ
I\

Square
R Square
Change

Siurple
R

Overall Signifí-
canceF

.000

.000

.000

.000

,024

.011

.028

.010

.7BL

.839

.885

.925

.934

,944

.950

.9s8

.611

.7 04

.784

.857

.873

.8 91

.903

.9L7

.611

.094

" 
080

.073

.016

.018

"oLz
.015

-.781
.510

-.682

-.492
-.685

.642

.248

.7 57

7 5.248

55.93s

55.57r

67 .442

60. 378

s8.323

55.557

56.793

0

.000

.000

.000

.001

.001

.003

.003

NOTES

1. 22 variables in equation
2. Regression F leveI

Tolerance leve1
= .01 (Default value)

= .001 (Default vaiue)
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to the variaÈion in population turnover with which íÈ is highly

correlated negatively. High positive age differentials describe

a predominance of dependent chíldrerì over retíred pe,ople and ín

the present case indicates a tendency for Èhe younger populatíon

to be associated with lower annual turnover rates.

Percentage Australian born (Xr) in the population adds a

similar amount to the varíation ín populaÈíon turnover but is only

s1íghtly positívely related to ít. Dístance from the C.B.D. (X22,

4.2 pet cent) and distance frorn the P.C.G. ("2r, 1_.8 per cent) aïe

both negatively related to the turcnover rates índicating a decrease

with íncreasing dístance from the ínner areas. Annual net mígratíon

rates (Nrn) add 5.4 per cenË explanatíon to the popul.at:'-on turnover

wíth which the relationshíp is strongly negatíve. The percentage

of non-movers (Xr) accounts for 2.2 pex cent of the turnover rates

but is only weakly negativel-y related.

8.6.2 Net Migration

Compared with populatíon turnover there ís a slighË Lendency

for more independent variables Èo share in trexplanation'r (Täb.8.7), but

predominance of a s1,ngle variable is stíl1 apparent. The top eight

variables together account for 91.7 per cent of the total variance,

while X, (mean age of the adulË population) alone accounts for 61
5

per cent, based on a sir,rple correlation of -.78, rnakíng clear the

strong tendency for areas of high net nÍgration to be conprised

of young populatíons. This result was to have been expeeted from

other trends already de-scribed; Another 9.4 per cent is added by

Xt9 (percentage of dwellings or¡¡ner-occupied) and wiÈh its posÍtive
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relaÈionship to neÈ migration suggests that high owner-occupancy

accompanies high raËes of net migration. X9(percentage of rÌon-movers,

Itstayersfr) accounts for a further B per cent of varíation and is

negatively related to net rnigration, implying that areas\of greatest

growth tend to have low levels of rrstayersrr whíl-e areas of low (even

negative) net migrat,ion have high proportions of stayers. This

seemingly paradoxical combination is discussed in sectÍon 8.5.4.

Population turnover (Pt) as an independent varíable contributes

7.3 per cent of the variaÈíon in net migration with which the

relaËionship is moderately negative. Xr, (Percentage single

females) contributes 1.6 per cent to net mlgration and is strongly

negatively related revealing that areas of hígh net mígration have

low proportions of single females (presumably they have high propor-

tlons of marríed women).

The thr:ee remaining variables selecÈed for commenÈ each

contribuÉe somevrhere between one and two per cent to total variation'

and ín each case Ís positively related to the dependent variable.

Xr(aee dífferential) reflects the same trend shown by X3, namely the

predomÍnance of younger populations in areas of hígh net migratíon.

Xr, (percentage of dwellings unoccupíed) reveals a weak tendency for

areas of high net migration to have a high proportíon of empty

dwell-Íngs. It may be presumed from the geographic location that many

of these are newly constructed and awaítíng fírst occupants. X4

(child-wonan ratio) shornrs an exPected strong tendency for high net

migration to occur ín areas accompanyÍng hígh ratíos of children

under 5 years to úromen of chíld-bearing age.
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Age is the characteri.stic whích emerges as paramount and

fundamental. It was shown that areas of hígh net rnigratíon are

typÍcally dominated. by young married adults with young chÍldren and

ne\^r olrner-occupíed dwellings. Areas of low (even negaËive) net

mígraÈion have older populatíons, most members of r¿hich are non-

movers, although there is a highly mobile element present. Such areas

also have fewer ouneï-occupíed dwellings, a higher proportion of

single females, a low chíld-woman ratio and relatively few unoccupied

dwellings.

8.7 CHAPTER EIGHT SUMMARY AND CONCLUSIONS

The purpose of this chapter r,ras to search for systematic relation-

ships between each of the tr¿o índices of population movement previously

described (population movement and net migration) and a selectíon of

population and housing variabl-es. The latter tl^7o sets hTere se-lected

partly with a view to enabling comparíson of results with previous

studíes in Brisbane and SYdneY.

The method of analysis adopted after examination of alternatíves

involved. the compilation of a correlatíon matrix showíng Pearson

correlation coeffícíents between a toÈal of tv/enty-eight different

variables including the movement indices. This ínformatíon was then

used in the construction of simple tlinkage analysisr diagrams Éo

ídentify groups of relaÊed variables. Thís was follor¡ed by applica-

tion to the sarhe data of tpartíal correlation analysisr which enabled

comparíson of pairs of variables whí1e controlling for the influence of

all other variables. Fínally, rrnultiple regressionr analysis of

the same data was used to identífy whích of the selected independent
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variables had the largest share ín the total relationship with the

dependen-t movement indices.

Línkage arralysis showed a central core of age-related

variables wi-th associated clusters of marital status, housing type

and oecupancy, employer and socio-economic statusn and netr,rork

geometry. The movement índices r¡rere unobtrusively embedded amongst

the other variable s suggestíng that in a broad array of variables

viewed at a single tine, movement rates prove to be of little

importance in the total distribution of population characteristics.

Despíte some relatívely mlnor dífferences, which resulted from

the índivídual urban morphologies, there were distíncÈ símilarities in

the results between the studies in ecological correlations ínvolving

six índependent variables ín Brísbane, Sydney and Adelaide. Population

turnover was found to relate strongly and negatively to indices of

private síngle houses (or positively to tflatsr) and population age

differentíal . Moderately negative relatíonships were found r^¡ith

or¡rner-occupancy and, in tvro cíÈies only, wiÈh Australian born. A

strong positive association ü/as revealed betr¿een rates of populat.íon

turnover and percentage single females.

Analysis of a larger number of variables by partial correlation

confirmed the importance of the same variables buÈ changed the relative

emphases, Oumer-occupancy, mean age of adults, areal size of data

units and m:nber of BritÍsh nationals all related negatively wÍth

population turnover, while positive correlations rr¡ere found with

separate private houses, percentage of dependent children and tot.al

on the electoral ro11. Net migration was negatively related to the
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chlld-woman ratio, percentage of non-movers, rates of population

turnover, and percentage of síng1e females; and positívely associated

with the private home index (excluding flats).

Multiple regression showed that in population turnover the

most important síngle variable (highest coeffícíent of determination

or R squared) was the private home index (negative relationship),

followed by index of age differential, Australían born and dístance

from the P.C.G. Net migration was best rexplainedt by mean age of

adults, fol-lowed by percentage of dwellings or¡üner-occupiedr percentage

of non-movers in the popul,ation and rates of population turnover.

8.8 THESIS SUMMARY AND CONCLUSIONS

The following summàxy of thÍs study is dívided into three

sectÍons whose contents are here outlined.

(a) Major Intent and Findings (section 8.8.1)

The oríginal aíms and questions for ínvestigatíon are

revi-ewed for comparíson wiÈh actual fíndings, all- of whích were

detailed ín earlíer chaPters.

(b) Implícations for Further Research (section 8.8.2)

Suggestions for further work mentíoned separately in varj-ous

earlíer discussíons are brought together under this heading to

argue the need for. continued monitoring of Adelalders intra-urban

migration and for development of theoretíca1 perspectives to

íntegrate ernPírical studies.

(c) Summary Evaluation (sectíon 8.8.3)

This sectíon restates the major límitatíons of the study and
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poínts out its sPecial contríbution to the extension of

geographic knowledge about resídential change ín urban areas.

B.'8.1 Major Intent and Fíndíngs

Foll_owing a bríef evaluation of the movement data, the two

staLements of rmajor intentr from chapter 2 axe reiËerated in order

to compare the f índings which resulted from investigatíons to ansr,Ier

the initial questions.

The South Australian electoral roll-, used as the data

source on resíclential movement of electors, r^ras shown by its high

correlatíon with suitable ínformation from the Australían census, to

be reliable for thís purpose, Spatj-a1- variation in the margín of

difference between the Èwo sources was apParent but explicable in

broad terms by varíatíons in the age dístributíon of the popul-ation.

The first intent hTas to descríbe for a selected period the

dímensíons and spatial characteristics of íntra-urban mígratÍon ín

Adelaide. Data from the electoral rolls of the fifty subdivisions

j-n Adelaide over the fifteen months March 1970 to June 1971' I¡lere

used as Èhe basís for the study. Resídential transfers of electors

were used in two \¡/ays: fírstly j-n the generation of indices to

express annual rates of movement (popuJ-ation turnover and net

migration) originating within electoral subdivísíong, and secondly,

by considering subdivisions as a netr¿ork of poinÈs, to descríbe the

number, distance and dlrection of transfers according tc the

relative locatíon wíthin the urban area of both places of origín ancl

of destination. It was found that there are considerable sysÈematic
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dlfferences ín the characterístics of íntra-urban movements

dependíng where they origínate within the total urban area. RaËes

of both populatíon turnover and net migrati-on were shown to be

related Èo dístance from the C.B,D. and inversely related to each

other. Population Èurnover was highest ín inner urban areasrwhile

net migration was highest ín the ouLer urban areas. The former

r'ras related to young single adults and older adults, whereas hígh

net migratíon was accompanled by young married couples with some

young children. These findings are in general agreenent with those

in Brisbane by Moore (1966b).

Movers, considered in aggregate, displayed a strong tendency

to Èransfer over short disÈances, with about. thírty per cent covering

less than three kílomeËres, and seventy per cent less than ten

kilometres. Hor¿ever, the actual dístance moved by an elector

depended upon the location of his originating residence with reference

to the city centre. The shortest moves tended to be iniÈiated in

ínner areas and the longer ones in outer areas. Furthermorer the

range of distances covered by movers from a given origín shor^red a

símí1ar variation according to its posítion in the total urban con-

text. The broad patterns conform ü¡ith fíndings reported by

Morrí11 (1963) and Clark (L970).

Direction of outmovemenÈ was analysed wíth reference to the

C.B.D. as the functíonal node of the urban area. Techníques

specially devised for thl-s present study enabled generalized

expressíon of Ehe directional c.haracteristícs of aggregations of out-

movements. As expected, movements $/ere not random in arrangenent
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buÈ dlsplayed zonal differences approximately concentrj-c in dis-

tril¡ution as proposed by Adams (1969). However, the pr:eferred

destinations resembled the patterns proposed by Clark (1970 and 1971)

rather than those by Adams (1969). Transfers from the inner zone

¡nrere mainly laÈeral in orientation, short and uniformly scattered

in all dírectíons. l"Iovers from the middle suburbs, ¡"rhere the

biggest proportion of intra-urban transfers oríginated, travelled

further and eíther toülard the C.B.D. or laterally, using a wÍde

range of destinaËions, The ouÈer suburbs generated proportionately

fewer transfers whích covered longer distances, and were oríented

toward the C.B.D. ín strongJ-y focussed streams with comparatively

few of the available urban destinati-ons used.

The second of the two major intents expressed in chapter t\,/o

üras to relate patterns of íntra-urban migratÍon Ëo selected popula-

tion ctraracterístics ín order to suggest some tentative explanations

for the patterns observed. Twenty-six varÍables we.re utilized,

mostly from census data, ín correlatíon analyses to díscover whích

factors ïrere most closely related to movemenË indices.

Systernatic spatial variations r^/ere found to exíst in the

Adelaide area beÈween annual- Índi.ces of residential movement and

certain populatíon and housing variables. Important associations

r/ere recorded with age-related variables, marital status, type of

housing and nature of occupancy. Population turnover rates in

partícu1ar trere associated r.rith l-ow rates of owner-occupancy, and

high proportions of both young adults and flats (low proportion of

private houses was the index used), High rates of net mÍgration
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r¡rere associated wíth a low mean-age of a<lults, a low child-woman

ratio, and a high proPorÈion of owner-occupancy of dwellings.

Levels of e*-hnicíty and socio-economic indicators díd not rank

among the significant factors ín accounting for population move-

ment rates.

One specifíc question which it was hoped Èo arisT¡/er in Ëhís

study stil1 remaíns substantially unansl¡/ered: I'To what extent is

the socío-economic status of sub-areas of the city maintained or

changed through íntra-urban migration?" Although a substantial

basis for províding the answer is here establishedrfurther research

is necessary to reach the intended goa1.

8.8,2 Lnplícations for Further Research

This thesís has highlighted the need for further research

ín the fíe1d of intra-urban migration. At some stages the needs

have emerged as direct and clear, aÈ others, as by-products oT

aIÈernatives to actions taken j-n the course of the study. It r¿as

enphasízed at the beginningrthat the shortness of the time-span to

be studÍed nade trend anal-ysís impossíb1e. The results make even

clearer the value of some form of moniÈoríng, either continuous or

at regular time íntervals, of data on the residential movernent of

populatíon as an aid to social planning based upon observed and

anticlpated trends in population change.

Analysi-s was based almost entirely uPon out-nígtation from

sub-areas. It was poínÈed out that the same data-matrix transposed

may be viewed as in-migration. Comparative analysis of the t!'7o sets
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of flow data can be expected to yield information abotrt the level

and kind of change taking place ín the- sub-areas as a result of

dífferences in the nature and volume of ín and out-flows of popula-

tíon. Assessment of trends logieally fol1-ows from such analysís.

Resídential movernent within electoral subdívislons I¡Ias

examined only briefly even though it comprísed more than one-fÍfth

of all transfers wíthin the study area. This body of informatíon

Ìrarrants closer study to díscover, amongst other things, whether

there is a mínímum threshold distance people perceíve as necessary

to transfer in order Èo justify the effort of moving. Another

matter rarcrth¡r of examination is the degree to which popul-aÈíon and

behavioural dlfferences within subdivÍsíons \¡Iere disguísed by

assumptions of ínternal homogeneity.

Several other behavioural matters have been suggested for

investigatíon as a resulË of findings ín this sÈudy; for example,

ít ís of ínterest to discover the extent to whích movers change

status (say, socio-economic, marital or famíly) on transfer, or

alternatively, take pre-existing characÈeristics unaltered with

them. The fact that 85 per cent of all residential out-movemenË

generated within the study area also termÍnates there raíses the

guesÈion of whether non-metropolitan populations also behave on

transfer as t.hough doing so '¿ithín an almost closed system. Inherent

Ín this comparison of metropolíËan and non-metropolítan populations

ís the questlon of whether there are differences in their respective

rates of residential mobilíty. Another omítted, but extremely

lmportanË, subgroup of the population is raliensr who, by definition,

are not electors. The movement patterns of both urban alíens and
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urban electors may exercise recÍ.procal influences upon one another

through the concentratíon or dispersal, segregaÈíon or assimilation

of the various minority groups comprísíng alíens. Although in the

Adelaide case aliens are proportionately small, they are líke1y to

be an important part of the total residential movement in the urban

area and therefore their movements should be researched to fíll the

gaps in thís present study,

Two spatial aspects of cíty structure have been specifically

suggested for further investigation. Firstly, the Ídentification

of níne roughly equal tkey areasr ín the movement network suggested

the existence of a kind of hierarchy of InaËural areas of cournunit;'

lnterestl (section 5,2,3). Thís should be checked for persistence

in later mígration studies and also for concommitance wíth the dis-

tribution of other socíologíca1 measures. Secondly, when a broad,

summarízíng overvÍe\^r r'ras taken of the directíonal patterns of move-

ment betr¿een four major sub-regions of the city, it appeared that,

though near equilibrium resulted, there \"Ias a smal1 surplus of ouË-

movement from region to region in a way which seemed to suggest a

slight propensity in the overall movement pattern to clockrvise move-

ment. Ì'Ihether or not thís ís a fact, and of any importance, could

be determined by further research, partícularly of additional tírne

sequences of intra-urban resídentíal movement.

Some special techniques have been developed in the course of

this research. For example, the total procedure followed to

calculaÈe centroids, and measures of distance and direction between

those poínts considered as an urban network, was independently

evolved specíally for this study. However, anoÈher geographic user
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(Clark, L97L) has since been found to have already eonfírnted the

utí.lity of the basic technique, Less well established are the

techniques employed to describe dírectional aspects of out-

migration: fírstly, domínant dírectíon of out-movement, and

secondly, the rindex of concentrationr to describe the relative

directional spread of out-flows, Though effective in the present

context, further experímentation could lead to ímprovements and ín

partícular to a more general measûrement scale for the Index of

ConcenÈration.

The described patterns of distances and directions of íntra-

urban migration are the accidental by-products of aggregations of

indívidual human actíons. They have been the cumulative outcome of

multitudes of separate decísions and actíons, the major intent of

which has not been considered Ín thís study. The decision-making

process and associated search procedures, as the predecessor of the

act of changing residence, constitute an important section of intra-

urban migratíon. The motivatíonal aspect of this phenomenon is

perhaps the most complex and stí11 requires much more study,

especíally ín the Australian context r,rhere lítt1e work has been done.

It ís hoped that thÍs present study may provide a basís for research

ínto Ëhis aspect so far almost totally neglected in Adelaíde, for,

as expressed by Boyce (1969, p.22)

rThe missíng link in most approaches is the Process
of residential mobílíty itself. Specifically how
and why do people change residence? |
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.8.3 Summary Evaluatíon

Emphasis ín this study has be.en uporr resi.dential out-movement

of electors, to the exclusion of other sections of the- populationt

from fífty urban electoral subdÍvisions which differ considerably

from each other ín size, a fact whÍch led to some problems of

dístortíon in int,er-area comparÍsons.

Electoral rol1s in South Australia r,rere shown to be a

valuabl-e source of residential transfer data rvhich, despite handling

problerns and limitations, is both relíable and of consj.derable

accuracy r,¡here thís can be assessed. The time span covered by the

movement- study !¡as necessarÍ1y short thereby rendering it impossí.bI.e

to show Èrends for change through time. Analysis of residential

moveilent withín the single urban area of Adelaide- was generally

l1míted to thaÈ takíng place between each of the fifty elecÈoral

subdivisions of ¡ohieh it ís comprised. Annual rates of movement

Tíere expressed in t.erms of standard Índíces of net migration and

population turnover, and Èheir dístributions vrer:e mapped, These

indices provlded the basis for a search, usíng correlation analyses,

for related populatíon and housing measures in an effort to find clues

for future investígatÍ.on into forces underlying the movement patËerns.

The patterns described for Adelaide, though of a dynamic

hunan-moveme-nt network, are rnereiy the state of affaírs at ta gÍven

moment in timet, and fn the absence of símÍlar descriptions for

other times with which to make comparisons, no saÈisfactory extrapola-

tions can be made about either past or fut.ure díspositíons of

aggregated residentíal transfers. Nevertheless, thís study has

provided the important fírst step toward the much-to-be'-desired
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monitoring of 10ca1- trends Ín intra*url¡an migration. It has

demonstrated both the utílíty and the effícacy for such a study

of a readíly available officíal data source. Furthermorer it

has shown perti.nent ways of processing and represenËing the

clata, and in two cases developed special techniques in response

to particular need.

AltTrough not specifically included in Lhe initíal aims of

thís work, circumstance has decreed that a major thrust of this

Ehesis has been the píou.eering and demonstration of techniques Èo

summarize aggregations of intra-urban migraÈions in order to achieve

an holistíc víew of movements within a s1ngle- urban system.

DespÍ-te the fact that regularÍties ín the partíc.ular data seÈ have

been clearly identifíed they cannot logícally be seen as constítuÈing

generalizatíons for. other cases of intra-urban migratíon. Such

generaLizations can be made validly only by using the results of

the Ínítía1 study, as pointed out by Moore (1969b, p. 115) 'to fc,rm

hypotheses to be tested in other empirical situations. I
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APPEI'{DIX A

Maps showíng the distribution among the fí-fty electoral. subdivisiono

within the Aclelaide Statístical- Divísion ctf 28 selected indices of

population, housing and geometric measures.

Sources ale sho\¡m on the inclividual maps,
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Appendix A

The dlagrams l-ísted below appear in the same older on the followíng

pages.

FIG.4.1. Key to names and computer code numbers of
electoral subdívisíons (S.D.s) within the Adel-aíde
Statistical Division (A'S.D.)r March 1970.

FIG.

FIG"

FIG.

FIG.

FIG.

Ã.2,

4.3 r

A.4.

A.5.

A.6,

Index

Index

Index

FIG. 4.7. Index XU

FIc. A.B. Index X,

FIG.4.9. Index xB

Index of age dífferentíal.

Mean age of total poPulatíon'

Mean age of adult PoPulation.

Chil-d/wouran ratío.

Percentage of population dependent chíldren
betl¡een 0 and 15 Years of age.

Age structure index (Regression CoefficÍent
after Coulson, 1968).

Percentage Australían born in the total
populatlon.

Popul-ation densíty Ín persons per square
kilometre.

Index X

Index X

xt

xz

x3

4

5

FrG" 4.12,

FIG. A,13..

FIG. 4.14.

FrG. A,15.

Index X*

Index X'

Index \,
Index XrO

FIG. 4.10' Index X,

FIG. A.1l-. Index XtO

Percentage of 1971 population in same

dwelling in 1971 as 1966.

Percentage adult population wittr tertíary
qualifications '

Percentage of singl-e ferrales '

Percentage of síngle ma1es.

Males who are enployers or self-emPloyed'

Percentage of labour force who are employers
or self-employed'

?ercentage of male labour force rvho are
enployers or sel-f-emPloYed"

Percentage of workforce fn professional or
adminístrative occuPatiorls ?

FIG. 4.16. Index Xrt

FIG. 4.17, Inde* X16



3t4.

FIG.4.18.

FrG. 4.19

FIG. A.2O

FrG. 4,21"

FIG.

FIG.4.23.

FIG. A.24.

FrG. A.25,

FIG. A.26,

FIG. 4.27.

FrG. A.28.

A,22,

Index X' Prlvate homes,

Index X* Separate private homes.

Index Xrn Percentage of dwellÍngs oumer-occupled.-

Index X"n Percentage of drvellings occupied by
-" tenants of S,H.A,

Index X^ Percentage of dwellings unoccupÍed.

Index X22 Distance Ckn) from C.B.D,

Index X* Distance Ckn) from P'C.G,

Index XrO Ãrea of subdivision (sq, 1o.).

Index PT Percentage annual population turnover of
electors, 1970-71'

Index NM Percentage annual net mígration of
electors L970:7L,

Index ER Total persons on electoral rol-ls, 11 June'
L977.

Index BN British natÍonals, 2L years and ov€rc

Total populatíon (persons),

?ercentage of Britísh NatÍonals Ín adult population'.

Percentage of adult aliens Ín total population..

Percentage of population ín usual dwelling.

Percentage of all dwellings tenporarily unoccupíedt

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

a.,29,

A.30.

A.3l-,

A.32,

A. 33.

A.34._



No
Code Subdivis ion

78 IIINDM/\RSH

Beverley
Hanson North
llenley Beach
Peake
Spence South
Thebarton

KINGSTON

Brighton
Glenelg
Ì{anson South
Mewson

PORT ADELAIDE

Albert Park
Angle Park
Price
Senaphore
Spence North

STURT

Coles
Davenport
cilles East
tlighbury

WAKEFIELD lpart]
Goyder [partJ3
ligrrt loiÚr [partJa

781
782
783
784
785
786

801
802
803
804
805

81

811
8t2
813
814

79

79r
792
793
794

80

82

823
824

I Postcodes: 5066/5134/5136/
st37 / sr38 / s13s / sr40 / sr41 /
st42 / st44/ srso/ srsr / srszl
srss/s1s4

2 Postcodes : 5lS7 / 5168/ 5170/
srTr/sr72/5I73/sr74

3 Postcodes: 51f0/5f17l5f20
4 Postcodes: 5ll6/5r18

No
Code Subdivision

72

BONYTIION

E1 izabeth
Florey East
l*'lodbury llorth
P I ayford
Salisbury

BOOTTIBY

Bragg
Fisher North
Leabrook
lrlitchan
Norwood'
Unley

t{AI,IKER

Ascot Park
Fisher l1¡est
Goodrvood
llanson East
l.lar l eston
Mitchel I

7t

711
7L2
7t3
7L4
715
7L6

ADELAIDE

Adelaíde
Florey flest
GiIIes Ïlest
Ross Snith
St. Peters
Tonens

ANGAS [part]
Fisher East
Heysen North [part]l

BARKER [partJ
Alexandra [partJz
Fisher South
Flagstaff llill
l*loana

730
73L
732
736

73

74

74L
742
743
744
74S

1))
724

77

7s

751
7s2
753
754
755
756

77r
772
773
774
775
776

Ì2.Pî

Ìa

?tt

r2¡(Frt

NOTE: Although thr lour S.D¡ m¡rked (PT)

cxtond boyond thc lim¡ù thwn, ¡t¿t¡rt¡6
havo beon ømgiled for thr pott¡on¡ thom
using consi¡tuent postcod6 a.oõ.

't!l
7r (Pft

XIWæE

Source: State Electoral Dept., Adelaide.

subdivis¡ons
March, 1970.

(j,

H\¡
KEY TO CODE NIJMBERS NAMES AND LOCATION

::

OF IILICTOIìAL SI'BDIVISIONS

FIG.4.1: Key to names and computer code numbers of electoral
(S.-D.s) with¡n the Adelaide Statistical Division (A'S'D.)



OUINTILES
(n=50)

Age D¡ffercnt¡al
lndex

OUINTI LES
(n=50)

Years. Mean
Age Population

OUINTILES
(n=50)

Yeaß, Mean
Adult Age

I 40.10 'l 51.60
TO

0.376
TO

TO
35.55

46.80

0.300
(youngest)

0.261
TO
o.223

2t 35.04
TO
33.78

ß.72
TO
45.63

3
33.67 ^ 45.58rTo

/ß.880-215 TO
30.59TO

o.144

30.49
TO
24.27

tril
¡ß.53

4 0.13S
TO
0.096

4 TO
41-32

.H 0 0s5 Il 27.74
TO
23.49

51 1t:1
40.88
TO
3:|.14TO

-o 039
(oldest)

Ad. Stat. Div.

Mean, A.S.D.

St. Dev-, A.S.D.

= 31.34yÉ
= 31.æyß
= 4.42 y,s

Ad. Std. D¡Y. = M.17 yß

= 4il.93yß
= 3.79 vrt

Ad. stat. Div.
Meañ, A.s.D.

St. Dev., A.S-D.

= 0.189

= 0.180

= -0.111

Mean, A.S.D.

Dêv., A.S.D.

INDEX X.
ælculaþd by:

x2
gfoups u*d
yeaa of each cohort

ca¡culabd from the 15 age

in the ænsus. The middle TNDEX X3

calculâted as for !NDEX X2
IPOPN O-14 YEARS)-{POPN. 65+ YEARS)

TOTAL POPULATION

Ms multiplied by úe number of petsons

in dre grcup.

The pe6on-vea6 for all age gtoups was

summed and d¡rided bv the toúl populdion to
deþrmine the mean age of that population'

FIG.4.2
lndex X.,

FIG.4.3
lndex X,

FIG.4.4
lndex Xt

(IL*EEre
KILTEIE6(t[d€tEÉ

lndex of age differential. Mean age of total PoPulation. Mean age of adult PoPulation.

Source: Calculations based on data from A'B'S' Census, June 1971



FlG. A.5: (lndex X4) Ch¡ld/woman ratio.

358.34

296.52

499-03

407.99

400.71
TO
37623

TO4

2

KItqEEæ

TO

'l 668.80
TO
499.rß

OUINTILES
(n=50)

Children per 1000 women \

INDEX Xa
calculated by:

295.13
TO
189.20

= 406.34

= 401.98

= 113.86

Ad, Stat D¡v.

Mean, A.S.D.

St. Dev-, A.S.D.

FlG. A.6: (lndex X.) Percentage of populat¡on dependent
ch¡ldreñ-between 0 and 15 years of age'

1t":1 2241-l l ro* 12.&

'l irlÍ

30.44
TO
26.29

4

x¡rdæE

r iqi

26.23
TO
23.46

OUINTILES
(n=5O)

% Dependent Ch¡ldrcn

= 8.69%
= ß.98T¿
= 6.58%

Ad. Sffi. D¡v.

Mean, A.S.D.
St. DeY., A.S-D.

Source: Calculations based on data from A.B. S. Census, June 1971 Source: Calculations based on data from A'B'S' Census, June 1971.



OUINTILES
(n=501

Agê Regression
cæff¡c¡ent 'b'

-a.125

OUINTILES
(nd0)

% Auttral¡an Born

,lä::

OUINTILES
(n=50)

PoÉns por SquaE Km.

3.366.67
TO
2,360.12

0.04rt
TO

,E4i:

ffi -0.047
" Þ:tiëÈ To

EÂYtil -0.092

of,lrl
l.r .l

-0.093TO

-o-o21(oldest)

^F:-''l 
67.8s"l .lTo4 M.17

Ad. SÈt. D¡v.

Mean, A,S.D.

St. Dev., A.S-D.

= 71.92%

= 73.47.
= 9.uYo

'l'ff;,.i]

^ I¡,ssz.saJTO
ags.24

853.614To
2æ.TI

Ad, Slat. D¡v.

Mean, A'S.D.
St. Dev.. A.S.D.

FIG.4.9
lndex X"

212.O7

= 1¡63.45
= 1,403,118

= 999.67

81.49"l TO
78.00

3 77.73
TO
72.Êg

4 72-41
TO
68.33

4.132
TO
-0.193(yoúnçl)

TO
12-27

Ad- Stat D¡v.

Mean, A-S.D.

St, Dcv., ÀS.D.

= -0.081
= -4.077
= 0.063

TNDEX X6
The Hression @fficient'b'¡s the slope of the
bê* f¡t l¡æ of the age d¡stribútion py.amid.

F¡G.4.7
lndex X"

FIG.4.8
lndex X,

(INEEß
KIqEIEß

Age structufe ¡ndex (Regres_sion Percentage Australian bofn in the

êãériùi"nt, after coulso-n,1968). total populat¡on'

Source:CalculationsbasedondatafromA'B'S'Census'June1971'

Population densitY in Persons Per
square kilometre.

Source: A.B.S. census, June 1971 ived from 
,--' --' ;i."i;"t"r meâsures on I dependent

calculations based uPon



FlG. A.10: (lndex X") Percentage of 1971 po-pulation in
same dwelling in 1971 as in 1966'

'l i:i

¿t3.15
TO
20.62

l.l

i[ffæß

4 48.18
TO
44.42

^-,tu4 55.28
"Ðt*'il ro: ¡18-95

,tr Lii

OUINTILES
(n=50)

%in sare dwellinç
1971,1966

= 51.75%

= 50.59%

= 11-50%

Ad. Stat Div.
Mean, A.S-D.

St- Dev-, A.S.D.

FlG.4.11: (lndex X.,o) Percentage adult populat¡on w¡th
tertiarY qual ¡fications.

-r-:r 2-55
"1,.,.1 ro|! 0.69

8.87

16-80
TO

4.31
TO
2.64

(IIilETEÈ

'I
,TÍå;

5-A6sTo
4.43

OUINTILES
(n=5())

Adult Tert¡ary Oual¡fi øtions

tN.DEX X1O

calculated by:

xff

= 5.63%

= 5.89'/.

= 3.86%

Ad, Stat. D¡Y.

Mean, A'S.D.
St. Dev., A.S.D,

Source: A.B.S. Census, June 1971 Source Calculations based on data from A'8.S. Census, June 1971



FlG.4.12: (lndex X.,r) Percentage of single females'

_ 13.93
"To

11-70

18.30

15 97
TO,IT

KIqEEæ

5t i
L:l

11.31
TO

5.68

Æ 15.853l*ïlinl] rol=:Èl 13.94

OUINTILES
n=50

% Single Females

35.37
TO
18.68

FEMALES ovE3ls-YE-AEÈNEIVE R MAR Rl ED 
x 1!199É

TNDEX XÍl
€lculated bY:'

= 15.47Yo

= 15-50%

= 5-27%

Ad. Stat. D¡v.

Mean. A.S.D.
St. Dev.

FlG.4.13: (lndex X.,r) Percentage of single males'

MALES ovE R l9lLE4El_NE_vE R MAR Rl ÊD xlg

,ai:

15.58

1&91
TO

KtLqæß

.il'

,l äi
21.N
TO
19-39

OUINTILES
n=50

% Single Males

INDEX X12

calølated by:

15.38
TO

9.17

= 19.26%

= 19.55%

= 5.11%

Ad. Stat. D¡v.

Mean, A.S.D.
St Dev.

Source: Calculations based on dàta from A.B.S. Census, June 1971 Source: Calculations based on data from A.B'S' Census, June 1971



OUINTILES
(F5o)

EmployeÉ ot Self-emCoyed

OUINTILES
n=5O

% Labour Foræ,

I 51.58
TO
1 1.38

,M +,8:

" 9.07-TO
7.85

OUINTILES
n=50

% Male Labour Fo@'
EmploYeF or Self-employed

51.76
TO
r 3-54

8.83

'[irl 8.81

6-88

96 Mal6, Employers
or Self+mployed

æ.76
TO

7-37

6.â
6-96
TO

4.93
TO
4.06

,:iäi

10.23fo

TO

.Ll 6.80
TO
4.49

3

TO

6-163To
5.10

'n 4.û5
TO
2.44

4 7.73

Ad- Std. Div-

Mean, A.S.D.

sr, oev., A.S.D'

= 5-26%

= 6.5ú/"
= 4A6%

= a.1!/"
= 1O-O7%

= 7.61%

Ad. Stat, Div-

Mean, A.S.D.

st. Dev., as.D-

9.37%
11.49%

7-93%

5.94

.r-I s.78"l lro* 4-06

Ad. S1ãt. D¡v.

Mean, ÀS.D.
St. Dev., A.S-D.

INDEX X1a

€lcúlded bY:

tNoEx xls
€lculated bY:TNDEX X13

ølculaæd bY:

N o. MALE EMPL_o_Y_Elì-sli!9-9j L F-EMPL 
X lq

FtG.4.14
Index X.,.

No. EMLL_qY_E¡91$9-SJ!¡--EI!'LoYE D 
x I 00%,

FtG.4.15
lndex Xto

* 
"^LåiXih"Ìff iÍìibi'a'Ëåiä5' 

^ 
Y

FlG.4.16
Index X.'.

(tfctftß

KIIqEEE
xtûEE6

Males who are employels or
self-employed.

Percentage of labour force who are
employeré or self-emPloYed.

Percentage of male labour force who afe
employeré or self-emPloYed.

Source: Galculations based on data from A B.S. Census, June 1971.



OUINTILES
(n=5{))

% Profe$¡onal

OUINTILES
(n=501

Pñvde Hme lrdex

OUINTILES
ln=50)

Scparæ Pr¡væ
Hoe lndex

'riii
,lil:i

80.52
TO
75.81

O6upæ¡ons

¡15.14
TO
27.16

,nff:: *üfä;;

99.59

96.07

TO
97.67

TO
92.79

19.32 3

4
I 5.39
TO
'11.3r

11.23
TO
4.f9

9243
TO
86.64

ø 74.711l r.,.1 rot..J 67-9ß

. n-n 86.44"l lro* 73.99

Ad. Stat. D¡v.

Meôñ, A-S.D.

St Oev., A.S.D.

= 92.47%
= 927A%
= 6.2M

TO5
56.84

x.25

Ad. Stat. D¡Y. = 1A.73%

M¿an,A.S.D. = 19-34%

St Dev., A.S.D. = 9.270¿

TNDEX Xf6
ølculaÈd by:

NO. PERSONS lN PRO. OR ADMIN. OCCUPN$ w@Q96

TOTAL PERSONS EMPLOYED I

FtG.4.17
lndex Xru

Perêentage of workforce ¡n Profess¡onal
of adm¡n¡strative occuPat¡ons.

TOTÂL 'HOUSE' (PRIV. (rcCUPN.} - IOO%

TOTALDWELLINGS ..1

FrG.4.18
lndex Xtt

Ad. Sh. D¡Y.

lrlean, A.S.D-

Sr- Dev., A.S-D.

= 76.4à9.

= 76.72%

= 15.5096

¡NÐEX \7
elculated by:

INDEX X16

calculaÞd bY:

,SEPARATE HOUSES' - 1(x)%

TOTALDWELLINGS,. 1

FtG.4.19
Index X*

XILOSEIEÉ
KILflftE

Private homes. Separate pr¡vate homes.

Source: Calculations based on data from A.B.S. Census, June 1971



OUINTILES
(n=5lll

96 Dwll¡ngs Mer @pied

OUINTILES
' (n=5(l)

% tl¡el¡¡ngF OcÆqpied by
Tenills S.H.A.

OUINTILES
(n=s0)

% Dwoll¡ngs Un@p¡ed

92.43
TO
80.70

9.24
TO
14.92

'l?,å::

,rLi:: ,a 11.93
TO

6.06

7.41
TO
5.11

3
73.12 3 5.57 4.88

TO
TO
69.84

TO
1.64 4.11

4 69.24
TO
64.00

1.00
TO
o.17

.rr¡¡ 4.10"l:: :l To

- 
3-16

63.82
TO

f-, ¡
l,l

0.14
.TO
0-ü,

'm 3.08
TO
2.0631-71

Ad. Stat D¡v.

Mean, A.S.D.

St. Dd., A.S.D.

= 1O.m%

= TOAM
= 13.17%

Ad. Std. D¡v. = 9.42% Ad- Std. D¡ù.
Mean, ÀS-D.

St. Dw., A-S.D.

= 5O4%

= 6.396
- 6.48"

Men, A.S-D. = A'57%

st. Dev.. A.S.D. = 13.18%

TNDEX X19
cdculaÈd by:

TNDEX X2O

ølculated by:

TNDEX Xã
calculâied by:

xl-i xry I#

FtG.4.20
Index X*

F¡G.4.21
lndex X2o

FtG.4.22
lndex X2.'

KILfrEGE X¡dEIEË KrtøEl€E

Percentage of dwellings owner
occupied.

Percentage of dwellings occup¡ed
by tenants of S.H.A.

Percentage of dwellings unoccup¡ed.

Source: Calculations based on data from A.B.S. Census, June 1971



OUINTILES
(n=50)

Ditane frcm P.C.G'

OUINTILES
(n=50)

Arca of SubdivisionOUINTILES
(n=f))

Disnæ ftom cB.D.

37.10
TO
15.80

,ffi+i::

8.90
TO
7-20

4.50
TO
0.50

35.30
TO
16.20

14.00
TO

9.90

351.66
TO

58.06

,m 53.59
TO
16.76

15.20
TO
't0.393

. 7.10
"To

4-70

Mean, A.S.D-
St Dev.. A.S-D.

" 9.80
"TO

6.90

. 6.70"To
5.00

4.60
TO
1.30

4l Ill TO
5.65

5.ô0
TO
1.M

10.23

Mean, A.S.D.

St. DeY., A.S.D.

TNDEX X23
ølculaæd bY the 'CENTROIDS'
determ¡nation PrcgEmme.

FtG.4.24
lndex Xr.

= l0.79km
= 8-O8km

Mean, A.S.D. = 36'35 sq. km'

sÎ. Dev-, A.S.D-= 59.84 sq. km'= 10.65km
= 8.07km

TNDEX X22
calculaed by the 'CENTBOIDS'
deteminat¡oç Programme.

FtG. A.23
lndex Xz

TNDEX X24
álculaæd bv @mb¡naÎ¡on of planimeær

measures ànd @mputer øl¿uld¡ons bæed

FtG. A.2s
lndex Xro

KIIOMETEE
KIIOMETEß

xrloxETE6

Distance (km) from c.B.D. Distance (km) from P.C'G.
Source: The U.B.D. map of Adelaide, City and Suburbs'

Area of subdivision (sq. km).
Source, Authoi's calculation (see above means)



OUINTI LES
(n=s0)

Population Turnover
(Electors)

36.69
TO
18.44

2
18.23
TO
15.71

14.U
TO
13,25

4 13,12
TO
I 1.73

11.68
TO

8.07

Ad. stat. Div.
Mean, A.S,D.

Stat. Dev,, A.S.D.

= 15.18%yEôl

= 75.1t/o Y¿at

= 4.34%

INDEX PT:

Tt= Et + Mt whore lt È Et
ft

OR

Tt= lljlulwhorc Et > lt
Pt

t = t¡mespon 12l3l7oto 1116/71 {datatokenfor
15 months and ad¡usted lo oxplolr 6 annual latos'

Et = âll dôlst¡ons from rolls.
Ir
Mt = not¡l¡ed chang€t of address rog¡siersd in rolls.

Pt = thá mean oloctols on loll dul¡ng thg pofiod'

KILOMETERS
10

FlG.4.26: (lndex PT) Percentage annual populat¡on turnover of
electors, 1970'71.

Source: Data supplied by State Electoral Dept., Adelaide.



OUINTILES
n=50

Nêt M¡grat¡on
(êlectors)

24.14
TO

5,92

2
5.03
TO
2.20

3
2.17
TO
1-04

4
1.01

TO

-0.39

5 -0.49
TO
-4.66

Ad. Stat. D¡v.

Mean, A.S.D.
St. Dev., A.S.D.

= 2,24% yadr

= 3.33%yoar
= 5.74%

INDEX NM:
calculatod by fofmula:

Nr=ll3
Pi

where Nt represents Net migrat¡on
li numbef who moved ¡nto studv areas.

Et numbol who moved out of study aloas.

Pt mean population dur¡ng tho study per¡od'

KILOMETERS

FlG.4.27: (lndex NM) Percentage annual net migration of electors,
1970-71.

Source: Data supplied by State Electoral Dept', Adelaide'



FlG.428: (lnder ER) Total persons on electoral
¡olls,11l6171.

.r ä;i

s ll-lil g,oor
l:,, 1 ro

586

TFTI

3,G!3

OUIilTILES
(n{Ol

frlæB

9,73s
TO

7¡50
TO'

"W

,m

= 464,4d¡
= 9369.26
= 5,6î1.02

Ad. Stsù DlY.

M.¿n, AS.D.
SL Dd., A.S.D.

Totl Frlwfr
Elñ.i Rofl¡

17311
TO
15.840

FlG.4.29: (tnder BN) Brilish nalionals,2l yearsand oyer.

'r i:{:;

"l i,r;

4 7,518
TO
3586

'lli-l lå"
s32

OUIf{TILES
(nd0l

iffiE

= 4ßþ4
= 9,fi7.4
= 5,66731

â 9.6{t4"TO
7,G¡8

Sritiú t¡ridd¡
21 yær ard ær

Ad. St¡t DiY.
MGån, AS.D-

st tÞr., as.o.

UIDEX BT:
ffi íÌmlpcc¡C ród¡liGÐi.d øt
by AEùd¡il 8ul!{ of SÈtiri¿!.

Source: Data supplied by State Electoral Dept., Adelaide Source: A.B.S. Census, June 1971



OUINTILES
(n=50)

Totâl Populal¡on

35,765
TO

OUINTI LES
(n=50)

% Br¡tish Nat¡onals
¡n Adult PoPulation

OUINTI LES
(n=l))

% Adult Al¡ens ¡n
Tdal Populdion

17.73
TO

7.61'l 98.97
TO
96.35

,l'í,0;i

27,736

12,367

12,1U4To
6,759

96.30 I 7.f9
TO
4-A3TO

95.24

18,373
TO 3

94.85
TO
9Z2A

4.57

2.ln

2.91

2-21

0.64

TO

TO
2.25.rl-¡ 92.08-l'1TO

!! 88.17

l:6,1825f :l ToÐ't.zzs
TO87.55

67.60

BRITISH NATIONALS
Ad. Sffi. Div- = 92.41fo

Mean, A.S.D. = 92.20%

St. Dev., A.S.D- = 5.53%

ALIENS (@mplement)

Ad. Sffi. Div. = 7.59%

Mean. A-s.D. = 7.8(f¿
Sl. Dev., A.S.D. = 5.53%

FtG.4.31

tr TO

Ad. Sbt- D¡v.

Me4. A.S.D.
St. Dev., A.S.D.

= a42334
= 16,846.76
= 10,294.56

Ad- Sim. Div.

Mean, A.S.D.

St. DeY., A.s.D.

FrG.4.32

= 4.64%

= 4.8%
= 3-37%

Total population (Persons).

XILdEEE

FrG.4.30
KII*ÊEÉ

KILdEE6

Percentage of British Nationals in adult
populat¡on.

Percentage of adult aliens in total populat¡on.

Source: A.B.S. Census, June 1971



FlG.4.33: Percentage of population in usualdwelling.

'l i:li

16

97 66
TO
97.

K!øftE

. 97.09"To
96-s3

, *-i:l,l 96.44-1..i..1 ro* ss-64

s [.-l s5.34
I',l ro* 

72.20

OUINfILES
ln=50 )

% Usual Residènt
of dwelling

of all dwellings temPorarilYFlG.4.34: Percentage
unoccupied

1.60
TO
1-43

3.86
TO
2.67I

xtfofEE6

'E
Ad-Std.DiY. = 1.84%

,T 
ÍË:

^ 1.86JTO
1.63 -

OUINTILES
(n=50)

% of dl drell¡ngs
Èmporar¡ly unæ@P¡ed

1-39
TO
0.55

Soürce: Data supplied by A.B.S. Census, June 1971 ' Source: Data supplied by A.B.S' Census, June 1971
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APPENDIX B

populatíon age pyra:níds for the whole Adelaicle StaÈistical Division

and each of its fifty electoral subdivisions,

Source¡ Reprocessing of census data, 30 June 1971, from

Australian Bureau of Statistics, Adelaide.
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A?PENDIX C

Graphs for the r,rhole Adelaicle Statistical Division and each of j-ts

fÍfty electoral subdÍvisions showing the age structure of the toÈal

populatíon and Coulsonrs Age Structure Index.

Source: Authorrs reprocessíng of census data, 30 Junet L97L, from

Australian Bureau of Statistics, Adelaide,
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POPULATION AGE STRUCTURES
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APPENDIX D

Polar graphs for each elecÈoral subdivÍslon wíthin lhe Adelalde

StaÈistj-cal- DÍvision showíng the volttme, dístance and direction

of intra-urban mígrations'

Source: Authorrs reprocessing of data for períod 12 March 1970

to 11 June 1971 supplíed by' the State Electoral Department,

Adelaide.
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APPENDIX E

Calculated distances (kn) from every centroid to every

other centroid.
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APPENDIX F

Dírection in degrees from every centroid to every

other centroid r,¡íth reference to north.
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APPENDIX G

DirecÈíon in clegrees from every centroid to every other

centroid with reference to the C.B.D.
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APPENDIX H

Summary cross Èabulatíon showing number of electoral

out-transfers by distance and dírecÈion with reference

to the C.B.D.
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APPENDIX I

Summary cross tabulation showing number of electoral

out-transfers by distance and direction with reference

to north.
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