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PREFACE

In vecvent years, a subutantial cross-cultural range of
wrbin factorial noologies has ehmerged, revealing Some
signifi-ant reguiarities in the intra-urban social and
economic structure of cities in Western urbon-.ngustrial
society. Based particularly on stuvdies f a larga number
of North American cities, three distinct dimensions of
residential diffexentiaticn aré mow recognized:

1. Sectoral distribution of economic status;

2. concentric pattexming vf various aspects of fanily

structuvre; and

3. nodal clustering of ethnic minoxities.

The present factorial ecology of Johannesbury is
based on a factor msalysis of thirty four social and sconomic
variables pertaining to six hundred and twenty two enumerator's
sub-districts for the 1960 census, and sets out to exawine
two broad interrslated hypotheses. These hold, in the
first instance, that tie White reside tial nucleus of
Jehannesburg is subdivided according to éhe Borth Amerlcas -
paradign of economic Status, family states and ethunic
status, and in the Second that these diffezemtlsl dimensions,
while spatially Gistributed according to principles of
sectorality, concentricity and nodality, saow variations
f£rom the 2merican model that are atirikuotable to the unique
South African axpedient of housing Non-Whites in townships
peripheral tc the White city.

In seeking to test these hypotheses, the chapters
of the dissertation £ollos a specific sequsnce. Following
the introductory chapter, Uhapter 2 traces in broad temms
the evolution of the city of Johannesbury, examining especially
the settlement behaviour of varions raclal, vulturai and
social groups.  The chaptexr congludes by suggesting a

model of eat atien in

burg and proviges, in w6 doing, a link with Chapter 3.
This discusses similar attempts at urban model building
in the United States, a discussion which leads ultimately
to an evaluation of the merits and shortcomings of factorial
ecology. Chapter 4 outlines the sequence of methodological




steps in performing a factorial écology, attempiing at

‘the same time %o establish guidelines for futuxe research

cf this type in South Africa. Inteipretation of fagtor

results is undertiken in tie £ifth znd sixth. chapters.

The former describes the p rticulsy socio-economic dimensions

that emerge and the latter seeks tu evaluste the spdtial

inpact on White resiuentiai areas of Sutlying Non<Wilte

enclaves by comparing the spatial socic-economic stiuctire

©Of Johannesburg with that of selected North American cltles.

The concluding chanter re-examines the hypotheses in the

light of the foregoing analysis and finds these substantiated.
This study was initisted in 1971 as one of the first

prog to be by a member of the
newly-formed Urban and Regional Ressarch Unit at the Univer-
sity of the Wi the
p2d on ef this diss ion contact with membevs of

the Unit staff has proved stimplating and valuable, hoth
by virtue of intex-disciplinary insights obtatned during
informal discussions and in the form of individual special-
ized skills that have been available to me from time to
time. The director of the Unit, Professor T.J.D. Faix, in
particular, has been an ever-approachable source of advice
and not & litile encouragement.

A debt ¢f thanks is due also to my supervisoxr, Mr.
K.8$,0. Beavon, to Yet Chun and John ¥Freedian of the Univer-
sity computer centre, to Mrs. X.D. Marals, who prepared
o number of the diagrams contalmed here and to my wife
who typed both the draft and final forms of the dissertatlon.

The resesrch for this study and the dissertation
itself were prepared during the authox's tenure of the
Corlett brive Estates Ressarch Fellowship. The author
was the first holder of this Fellowship which aims to
encourage ressarch particularly in the urban and hetro-
politan field.

Althongh the debt to others is great, not only to
personal acquaintances, but also to those who have pilopeered
in the £isld of factorial ecolugy. the opinions expressed
here remain the sole responsibility of the author.
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THAPTER §

BLCKGROVED TO THE PRESENT STUDY

i

Factorial ecology secks Uo describe and explain, using

factor analytic methods, tee areal differentiation of the
+ics and behavi

of human Tati
1971, p. 220).

taces,
The greatest research effort in factorial
ecology to date has heen at the urban scale and a sub-
stantial body of mCLE: “whan factorial ecology
Pecent factor analySis of census sub-
district information for eities in Western urhan-

has emerced.

industrial societies has shown that the residemtial

areas of these cities may, in most cases, be diffevéntiated
aceording to the scorumic Status and the “amily structure
and age of sub-district pogulations.

i
In ethnlcally N :
beterogenesus societies, such «s the United States, urban

residential arsas bave been found to be further differen~ -
tiasted according to the ethnic composition of respective
sub-district populations (Timms, 1970; Timms, 1971).

a
€29 North americar studies have scught to guantitatively

examine the spatiel distribution of economic and family
status (Murdie, 1Y69; Rees, 1970). These studies have

T the for statve to be
apatially differentiated according to a serias of sectors
radiating cutward from the city centxe ani for family

status to be arranged in a series of concentric zones N o
about the ventze.

In South Africa, a Western inlustrial society with e
a modern money economy has been superimposed on an . K

indigenous tribal scciety with an ecohory based on sub~
sistenze {Fair, J963i.

The city chosen for study, B el
Jahannesburg, bas a dual residential stiucture based on
this dichotomous social system. In early Joharmashbucg,
the tribal Afzican was boused in residential areas




péripheral to tue White town (Leyds, 1964; Shorten, 1370).
The exclusion o: Africans from White Johannesburg was a
response to the perception held by ruling Wnites of the
Africap @s a migrant worker, nnsuited to urban life and
a source of potential friction if allsweu to compete with
poor. Whites for either employment or residenifal space
{Welsh, 1971°. In 1923, legislation was passed making
the residertial separation of Whites ani Africans com-
pulsory and in 1950 was extended t¢ include the smaller
Asian and Coloured groups®, who in their turn were moved
to peripheral residential areas.

The present city of Johannesburg is vomposed c: two
spatially distinct resigential sub—systems, These are a

1

locational 1ied

» Y
and 2 central White sub-system that has been allowed to
expand in a relatively uncontrolled manner. The present:
study concentrates specifically on the Wnite city of
Johannesbuxg, which, it is falt, closely resembles the
typical Western industrial city described hy earlier

urban factorial ecology. In perfoming a factorial
analysis of 1960 census n for White .
this study aims to realize two interrelated objeclives.
Phese are, in the first instance, to isolate and identify
the major axes of social and econcmic differentiztion in
White vesidential areas and to examine the spatial rami-
fiiations of this division. Secondly, it is hoped to
assess the effect of the controlled 11

of Johannesburg's Non-White population on the freely
evolving residential mosaic of the White city.

Ri OVANT LITERATURE
Relatively few studies exist in South Atrican geographical
literature that discuss the complex internal social and

3

The Fatives {Urbsn dreazs) Act of 1925 and the Group Arems

Act of 1350 sre discussed more Prldy ia Chupter Z.

iy




economit. organizakion that characterizes tne White vesi-
dential -areas oOF South African cities. Three studles of
Johapnesburg, by Lipworth (19¢1), Davias (1964} and
Cohen.and Hart (19%3) are parficularly relevant in the
present context.. Both Lipworth and Davies have noted -
similarities between the spatisl disposition of selected
social, economic and land use vaxiables in Johannesbury
and the models of intra~urban socio-economic .organization
©f Burgess {1925} and Hoyt -(193%). Hoyt's sector model,
for instance, is seén by Davice as explaining the spatial
ai i n in of fis ranked
according to social prestige. The value of residential
stands in Johannesbury, accarding to Lipworth, also
tends to vary within a Sectoral framework. Lwelling
type, by contrast, varies with distance frow tite city
centre, giving rise to a series of concentric- zones
(as envisaged by Burgess] each comtx:
form of housing. Thess vange from high deustity fiat -
developments adjacent to the central non-residencial -
core, through & zone of old small houses o an outexr
circle of ‘suburban villas' (Lipworth, 1961, p. 31).
‘The zone of old small houses tends tn be favoured by
migrant groups in Johannesburg, for the reasop that  ~
housing is inexpensive, Portuguese immigrants, for
instance, tend to cluster in residential enclaves thaé
offer both cheap housing and proximity to place of work
{Cohen and Hart, 1$73).

The findings of Lipworth, Davies,and Cohen and

Satng 3 pavticular

Hart for White accord well with
the results obtained Ly recent urban factorial ecology
in Western industria td The 3

hierarchy about which Davies' study centres, for instance,
1s an important constituent of the economic status
dimension of @ifferentiation often isclated by urban
factorial ecology. in Johannesburg the spatial dis-
tributios pf occupations is found to follow the sectoral
patterning shown by Murdie (1964} and Rees (1970) to be
typical of the economlc status dimension in the North
American city. The valua of residential stands (s not a




common variable im urban factorial ecology, but is wconomie
in esphasis and is 2i¥o found to be sectorally differentia-
ted {Lipwortm, 1861). Lipwort’s study @ecustrates in
additlom than an often used indicator of family status,
dwelling type, varies concenmfyxiealiy in the manner of
family ssatus in North American cities. Ethnic variatlon
i shown to exist in White Johbamnesburg by Conen aid Wart
wha £ind, in common with urban factorial ecology b -tne
Uaited States, that ethnic minorities tend to cluster
nodally within a few residential enclaves.

Whereas stndies are available that examine aspects
of the soeial and economic differentiation of White resi-
dential areas in Johannesiurg, nome exist that seek
specifically fo evaluate the eit«ct of the residential
segregation of races on the ecolagy of the White city.
In the North Americsn city, racial segregation is fiot
enfored by the central goverument. Rees (1$703 not
that poor Negroes have invaded former middle ond biuh
economle status sectoxs in cantral Chicage +o foxm,
together with poor Whites in the centre, a comnventrin
zone of low status. In Johannesburg, iviesion of centr:
areas by Hon~White. is avoided by housing the Nom-iaif
in peripheral tuwnships. These outlying na-miite snciazes
are, however, able to influence the econOmic uias
White areas close to them. Lipworth {1961},
Ppoiats out that where White residemtial areas have
expanded ko abut once~-peripheral Hon-Watte toumshd
valve of residential stands tends to be low. Kup
and Daviws {1958}, in a study of the racial esclogy of
Durban, suggest that even once a Non-White enclave

by ¥hite is refocated to confuim

with government policy, it will be @ifficult to remove
the stigma attached by Whites to areas form:sly ocoupizd
by Non-Whites. In Some cases Whites of mifils apd high
economic :tatns may refuse to ocoupy formes u.m-White
aress and these wiil remain as low stutus telies in the
¥hite zesidential matrix.




HYPOTHECES 70 BE TESTED

Ir the ligbt of the foregoing discussion the present

factorial ecology of Joharnespurg seeks o examine 4wg

sets of hypotheses. The First set relates to the sogio-
economic structure of the White xesidential areas of
dohannesburg, suggesting that:

1. Census sub-distyicts will be differentiated
along thres axes, reflecting levels of 4
stetns, family status and ethnic statns.

2. Economic status will have & sectoral spatial
Aistribaticn.

3. Family status will have a concentzic spatial
distribution.

4. Ethnic status will bave a nodal spatial
expression, within the sector,/zone framework.

Sswondly, with refersnce to the influence of vutlyiny

Hen-Vihite areat on the residential structure of the wiite

city, it is hypothesized thats

1. Wnile large puor Negro groups often ‘gather in the

cantral areas of Rorth Zmerican cities, invading

and chliterating foumer middle snd high eccmomic
statns sectors here to form s central concsntxic
zone of low status, the peripherad location of
Noun-¥hite commenities in Jokmnnesburg will obviate
this trend, and the sectoral distribubicn of croncmic
statts will tend to be strengthened.

2. White population pockets of low ecomomic status,
on land onee adiacent to reliccated Hom-White town-
ships, will be left as relies in the generally
expanding White residential matrix.




CHAPTER 2

THE EVOLUTION AND SOTID-~ECONOMIL CRARACTERISTICS
OF JOHANNESBURG

+ Some %00 km. from the
sea and 50 km. from & mejor river, Johinnesburg and most
of the towns of the surrounding Witwatersrang urban com-
plex owe their lncation to ically exploiteble gold
& it in the Wi 3 systen [Fighre
2.1). Rapid nrban grewth sbout these nuclei was ensurad
by a ready response to the seductive appeal of potential
rickes, with the of largs unskilled
labour xesturces to assist in the extraction znd process-
ing of the gold. During the first chaostic years of uxban~
dzation on the goldfielsSs, wrbun popalatiens £l

in direct to tech ical i i in the
industry, as well as to vicissitudss ip the yold market
and in labour availability precipitated by Llocal and
internstional armed confiicts.

& modicam of stability followed cnce the wast extent
of the goldfields was Fully 2s the gold
mining industry and the miming sebtlement begsn o show
promise of o i ; 5 to the needs
of Both was establisbed and thig in torn heralded a con
tinuing process of economic diversification on the
Witwstersyund {Cockhead, 1979). Dependence on gold mining
was greatly reduced after the Second World War, in response
to the 1 of and electricity '
and wates supplies and also Jue o the stimmlation of
1ocal mamnfacture as a resnlt of the lack of imports
Quring the war {Leyds, 1354).

BY 1950, aniy 6,8 par cent of the eronomically active
pepulation of Joharnesburg was employed in the nining industry.

}
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The city bad emergud not as a mining ity but rather as
the nuclens of Jouth Africa's powerful industxial north-
eastern development region (Green and Fair, 1962) and as
a commercisl ventre of national igportance {davies and
Young, 1969}, dispensing services such as banking, finance
and i and the ng 1.
of many national and intermational enterprises.

A BRIEF SETTLEMEGT HISTORY OF JCHMNNESRURG

The discovery of gold at Jokannesburg attracted a heteroc-
geneous group of people from local areas and from oversaas.
Leyds (1964, p, 25) conments: 'Afrikaners, Ultlanders®,
Indians, Natives, they were all here in 1886', Observed in
Johannesburg's first year, this ethnic mix, although ia

aifferent prop . to ch tize tha
population of Johannesburg in 196C. An estimate of the
population of in 1895 recognizes White,

African, Indian and Chinese ethnic groups (Table 2.1},
but makes no mention of a Coloured population. 'The 1904
censue, howaver, showed this group of mixed African, Yhite
and Malay origin to be present in considerable numbexs,
outnumbering the BAsian group.

Associated with the White group on the one hand and
the broadly defined Non-White group on the other ha}:d, are
specific patterns of intra-urban settlasent related to
the degree of 1 control ised ovst the
spatial expansion of thelr respective residentisl

The 1 , for &
even prior to the digcovery of gold, insisted that
urban Non-Whites reside only in those areas that are
close to, but outside the Whits towns {Leyds, 1564).

Uittondsy was sn Afrikasps tern used to describde

mewbers of the group of farbune-hunters attracted by

the gold strike trom as far efield as Eugland, Anstralia
the U.8.A., Germany, France, Poland and Italy, &5 vell ag
iarge hvmbers from Natal, the diamond fields of the lape
Goleay, snd the short lived Burberton goldfiald {onilvers,
19295 Leyds, 196h).
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Pable 2.1: Compound intercensal gréwth rates 5t majar ethnie
groups in Johannesburg? : 1895 - 1960

1w COMPOUND
ALL COLOUREDS
PERIOD WHITES | APRICANS
GROUFB & ASIANS
POPULATION
102 000 51 000 45 900 § 000
IN 1895*
1895 ~ 1304 4,8 5,6 3,2 8,5
1904 - 1311 6.3 5,4 8,0 2,9
1911 ~ 1921 2,1 2,6 1,8 0,8
1921 - 1936 4,0 3,8 4,4 4,6
1936 ~ 1946 3,8 2,5 5,2 2.2
1946 ~ 1951 3,6 1.7 5.0 4,4
1951 ~ 1960 2,8 1,2 3,1 3.2
POPULATION
1137 806 | 404 143 | 645 312 64 067
m 1966

Sources: Deyds (1964); Republic of South Africa (1548).

This policy was ar first Qifficult to apply in a rapidly
growing and discrganized town. In 1504, Non-Whites who
until then had wesided in the town were moved to peripheral
Klipspruit (Figure 2.1A) and the former Non-White residential
area of Newtown burnt to the ground. The justification
offered for this action was that sanitary regulations could
be more raadily enforced in the resettlement area {Shorten,
1370). The rupid growth Of the Afriian population of Johannes-
burg betweel 1304 and 1911 (Table 2.1} brought large numbers
of squattess to Xlipspruit and without supervision this, in
its turn, became insalubxious. Only in 1927 was the lack of

Johennasburs, as here defined, comprises the megisterial
districe and g5 such does uot include a rew wress outwile
af thic district thet are ecomomicslly aud socially linked
to the eity.

1895 wa¢ not s census year, and these fig res ave simply
an ezrly estimate quoted in Leyds (126€k).




a supervisory body wet with the establishment of &
mumicipal departuent of Wative Affairs. This' department
began building sub~economic housing in an attemwpt fo
realize the object of thé Natives {Urban Aveas) Act of
1923, which had for the first time made the residential
Separation of Whites and Africens statutory (Welsh, 1971),.
This new housing, however, failed tu keep pace with the
rapidly growing African population of the intérwar period,
with the result that by 1936 vast slum areas existed,
especially axound the Westetn Native Township where the
Johannesburg Town Comcil had initiated a housing scheme
some sixteen vears before {Shorten, 1970). This situition
continued into the fifties despite the establishment of

al new t ips on the m outskirts
of the main urban complex.

The latter half of the decade 1950 - 1960 saw
accelerated migraticn of Africans to the south-western
settlement, joineu now in this movement to perirheral areas
by Asian and Coloured groups who in the past had remained
relatively & by at 1 1
but who fell now under the wibrella of the Group Areas Aot
of 1950 (Welsh, 1971}, Eushrined now in law, the long
established expedient of housing Non-Whites on the urban
periphery reached full expression in the sixties with the
emergence of the African city" of Soweto, and Asian and
Coloured settlements Such as Riverlea and Lenasia (Figure
2.

Unlike the spatial i idential
areas, White settlement was Jeft relatively free of
locational control, and grew in a geserally annilar manner
about the historic town centxe {Figure 2.2). Withir the

Tue term 'eity’ is meed tentstively, since altnough

Soweto had u yopulation of 34y 537 is 1U60 {Bepudlic of

Soutk Afrien. 1968) it hes po commercisl or ihdustrial

areas of its own, relying largely on those of Johannes—

wpurg Poi the provisicn of employment snd servises. Lewis

calla Sowebts & 'city withio & city' (Lewis 1966, p. b5},
]

e on
£
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overall pattesn of cemtrifugal expansion, two major axes
of accelerated urban growth are ovident, one trending east-
west aldng the northern fringe of the mining-zone and the
other trending norti-south.

The émergence of this cruciform structure may be related
to the distinct residential space of groups at
varisus levels of the social and economic hierarchy, a
stratification that became evident early in the history of
Johannesburg as a result of the broad range of caltural back-—
grounds of the heterogeneous population and their varying
sbility to exploit the economic and social opportunities
offered by the mininrg industry and the growing towm. Iwo
major cultural groups were pr<.ent that & fered signifi-
cantly im terms of urban acculturation. The witlanders
brought with them established traditions of uxbapism from
Europe, America, Australia and from the more developed
parts of South Africa, and prospered in Johannesburg. The
Bfrikaans-speaking population, by contrast, experienced
dsfficulty in shedding a long standing rural heritage and
entered uccupations not requiring specialized urban skills,
occupakions such as the civil serwice, the police force and
the railways (Velsk, 1571).

The wealthy showed a marked disaffinity for the busi-
ling town together with its Non-White and industrial
appendages. Pootlovse as their affluence and later the
advent of the automcbile made them, the wealthy were zble
to ensure maximum spatial separation between themselves and
wadesirable aress, by moving out of the town north-
eastwards® to Doornfontein and its enviroms (1886 - 1890)
end later northwards, toward the magnificent viewsites of.
Parktown. The land hunger possessed of this elite, togsther
with the perceived desirability of the readily available
rural area north of the established settlement ensured the
rapid physical expansion of the city in this direction, with
the establishment of a sexies of large, low-density subuibs.

® piniag tock plece soutk of the tovan, while the edrly

Ron~White settlement was on its vestern flank.
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Procismation of tewnships in Johaunesburg.
The darkest area shading illustrates the spatial distri-
buticn of townships declared 156
Progressively lighter shading is representative of town-
ship proclamations in the periods 1512 to 1935, 1937 wo
1380 and after 1950, Concentric circles represent dis-~
tunces of five, ten and fifteen kiloretres from the
historic iown centre.
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Orthogenal to the morthward residential thrust, the
second important growth axis trended east and west of the
old town, along thi northern and to somé extent the !
southern fringe of the gold mining area. In the west,
expansion of White urban aress was instrumental in the

of attenpts at spatial segregaticn of
racially defined residential areas. Non-White housing,
apart from being located according to Segregationist
ideals, had still to fuls 1 its primary function of
providing a ready iebour pool for the gold mining and
other industries. Mobility of workers, in the face 6f
compulsory disjunction was ensuved ty planning Nop-White
residential aveas abowt the framework of well developed
rapid transit routes paralleling the mining belt (Mallows,
1961). Working-class Waite residential development xlso
tock advantage of proximity to mines and transport and :
becaus® of the larger measuve of locational freedon
afforder it, often abutted upon or surrounded Non-White
areas, which were removed cnly to be overtaken once move.
The wrocess of encompassment and relocation left in-its
wake a series of low status White neighbourhoods, once
perceived to suffer the locational disadvantage of
contiguity with a Non-White area, but now standing amldst
totally ¥hite surroundings.

New townships to the east of the town, by contrast,
proved attractive to a number of leading citizens and
developed as prosperous arzas decpite the nearby mines.

But where in 1911 the swburbs of Jeppe, Belgravia,
Troyville and Fiirview {Figure 2.1} contained some 13,4 per
cent of the inflmential® residents of Johannesbury, residen~
tial blight, with light , had
reduced this number t¢ 2,2 per cent in 1936 and by 1960

had eliminated it completely.

Theee Yigures are based on eatries in Wio's Fho pisbli-
cetions for the census years -of 1911, 135 snd 1550

{bonaldson, 19113 1936; 1960}. Althongh criteris, for
ixnclusion in Who's Wko mey be rather arbitrary, tueu
sovrces, in the apsencs of historical income da

s useful himtorical perspective on the movement o
residential ar=as. See Johmstoun {1971, pr. 146 -12WT)
for & discussion of this tecknigue.

; _r__}




TOWARD & SPATIAL MOLEL

Seen in broad spatial terms, the vesidential structure
of Johannesburg is based on two subesystems.
a central Iad {re White v and a
locationally controlled Hon-¥hite sub-system. Within the
¥hite residential area itself, various soclo-econcmic
levels are spatially arrayed in a series of Sectors rad~
iating cuiward from the city cemtre. Overull; Johannes-
burg seems to fit the gemeric view of South African towns
propused by Davies {1963, p. 42):

.-« & tentative model for a Sonith Afrtcan town wonld
most probably tend to develop a Structar: reSexblipg
the Hoyt model. Tais mode: would approach tne ideal
particularly wbere the town is developed upon flat
1and but would possess in addition semi-independent:
African and, wheres necessary, Indian and Coloured
towmships segregated in one or wwo outskirt
localities separated from the remaindex of the
residential fabric by vacant buffer strip land.

¥hile the phenomencn of outlying Non-White Tesifential
satellites in South African towns is predictabis in terms
of govermmental pelicy, it is difficult to esplain the

i ies in i , based as théy are an
a multitude of locetion decisions which are inflvenced by
cultural, sordal and econcmic considerations. Tnis study
now seeks to exanine further the interra} structure of
¥hite residential areas in . asing the
multivariate analytical approach of factorial ecclogy.

‘These are
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CHAPTER 3

TRE CONCEPTUAL AND EMPIRICAL FDUK.DATION
F FACTORIAL ECOLG!

This chapter will review approaches and concepts relating
to the socio-economle s:txucture of cities, focussing
particularly on three schools of thought. %hese are the
views on int: o di; iation put
forward by the early urban srologists, the social arsa
analyats and the Faevorial scologists. The review suould
shed some light on the philosophy and practice of modern
ugban factorial ecology.

THE BARLY URBAN ECOLOGISTS

Darwin's theory of evolution had a greakt impact on American
sociology in the early tweutieth century. The theory's
view of nature as being composed of competing yet inter—
dependent organisms within a dynamic evelutionary arena
was deemed, by Chicago-based sociclogists such as Robert

Park and Ermest Burgess, to hold great promise for the
scientific description of human society (Reissman, 1964).
“he city, in particular, was sern as a distiact ecological
environment, within which the compatitive interplay of :
hugans with humans apd the agaptation of humans to the
environment could be studied.

The Concentric Zose Model of Esnest Burgess
In developing his well known concentric model of imtra-
urpan socio-economic differentiation, Ermest Burgess {1525)
sought to make a spatlal statement of the effect of com
penition for residential locations amony the inhabitants
of ¢ growing ecity. The growth of cities, according to
Burgess, was the ng fact of

14
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Bmerican society?!, and he developed a model. based on a
system of annular rings to characterize this process.
City growth, lowever, was not viewed by Burgess purely

in physical térms, but was thought to bring about changes
in social life, and by dlsrupiing this, to create social
problems. yrban soclal pathology then, accordlng to
Burgess, could be assessed in terms of the physical growth
of the city and communities in which were likely
+o occur logated within the concentric growth model
{Burgess, 1975).

Burgess described the zones to be expected within the
ideal concentric gzewtH model in a nusber of ways, the
interpretation of which has caused confusion among later
critics, who have seen Burgess’ model as being - ither
¢conomic in emphasis or as refercing to variations in
family size and orgenization. Three &
by Burgess are presented in précis form below:

1. Fhe physieal characteristics of sonss
Zane 1: The central business district,
%one 2: The zene in trasmsition — an area baing invaded
by busi and ght
Zcne 3: The zone of workingmen®s homes -~ homes of
workers in industry who desire easy access to

woxk .
Zione 4: The residential zome — high class apartment
beildings and detached dwellings.
Zone 5: The commuter's zone —- subnrban areas or
satellite cities within thirty to sixty minutes
of the city centre i{Burgess, 1925, p. 50).

& cross-section through zones fwo to five reveals an
impiicit economic gradient in terms of the physical com-
dition of the structures. This ranges fzcwm an unstable
transition zone, with old functionally obsoiste buildings,

Thers was & nassiv. influx of European immigruntt to
Chicago between the years of 1550 and 1910 during which
the ity grev rayidly. The impact of this migraties on
the sceioligicel t!:_m.h.ng of the time is noted by Burgoss
in retrospect {Burgess, 196




s ; through the houses of industrial workers to high class
4 apartments &nd detached single-family dwellings. The
eronomic status theme is still evident when Burgess
describes the social characteristics of the zones.

L L 2. The speial churacteristics of ztmes

i Zone 1: The C.B.D. — within this or in an adjoiningy

AP street is the heme of the "homeless migratory

T e man of the middle west'.
R g ; Zone 2: The zoue of deterioration — a region of

i < Tpuverty, degradation and disease, and their

underworlds of crime and vice'.

RRFR Zone 3: The zone of workinghen's homas — an area

: populated by factory and shop workers and

second generation immigrants. ‘it is the

region ¢f escape frem the slum', a vantage

point from which the resident can view the

o *promised land’ bevond. IR :

Zones 4 and 5: The so-called 'promised land'. {Burgess, i g e

= 1955, pp. S4 - 56). i |

Couched in emotive phrases, an incrszase in the econemie

. as well as the social status of individuals in successive * R

. zores is implied together with variation in Familial A R

organization, ranging from the hemeless single male of H
i

e A

gone 2 to families striving to attain goals ewbodied in
more periphazal areas. A zonal family typology is expounded
in greater Gepth in a later work by Burgess and Locke {19531. o
3, The zomal differentigtion of Family types
Zone 1: The CT.R.D. -— the non-famiiy type. Population
nade up of homeless wen. . -
Zone 2: The rooming-house region — the emancipated 1
family type. Highly mebile population com~
prising a high preporticn of young people.
These are attracted by the career and rervea- !
tion opportunities offeréd by the city centre. i
Family ties are weak.

PV
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Zome 5: Immigrant. neighbourhoods ~- small patriarchal
family type. ZLower class homes of foreign
stock. Family structure is of the peasant
type with the father the customary head.

Zone 4: 's area -~ patricentric family type.
An independent population mainiaining the
patricentric family organizatiyn of the rural
family.

gone 5: Apartment-house district — egnalitarisn family
type. Native American middle vlass inhabitants.

Zone 6: The subuzbas area — matricentric fanily type.
Upper class native American population in
single-family dwelling units. Here the Family
is organized abont the mother cince the father
works and the mother is at howe (Burgess and
zocke, 1853, p. 109). ’

It seems that Burgess 4id not specifically intend his
model to bx unidimensional but felt rather that the ramifi-
cations of urban expansion had an observable sffect on a
rumber of levels of social organization, the complexity
of this division increasing with successive waves of social
@isorganization and recrganization (Burgess, 1925).

Burgess contributed rather more to the understanding of city
growth and its relation to intra-urban spatial and social
differentiation than the often ¢riticized concentric zone
model per se. He ¥ if only implicitly, the multi-
dimensicnality of urban Socio-econcmic organization and
sought to order this spatlally according to ecologieal
principles. Whether in fact the spatial expression of
‘these soCi i may bo ly explained
within a series of concentric growth zones is a question

to be examined later in this chapter.

‘The Sector Model of Homer Joyt

Hoyt's sector model of residential differentiation is often
seen as & in lon to the zoral schems
of Burgess. It is in fact only an extension that retalns
many of the latter's features. Hoyi's model owes much of

"
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its apparent disagreement with the zonal medel to the fact
that Hoyt used & different empirical base and level of
generality to those employsd by Burgess. Whereas Burgess
generalized on the basis of a single (and possibly atypical)
Worth Bmerican city, Chicago, hoyt based his observations
on a far wider sawple of one hundred and forty two cities.
Also, Burgess described the spatial patterning of a number
of dimensions of urban social structure, while Hoyt was
concerned only with socio-economic differentiation
expressed in terms of average block rental.

The following spatial characteristics were noted of
various restal categories — in Hoyt's words:

The highest remtal area is in every case lovated
in one or more sectors on the side of the city.

High rent areas take the form of wedges axtending
in certaln sactors along xadial lines from the
centre to the? peripkery ... In other cities, tha
high yent section takes the frrm of 2 rectangular
or circular area on the periphery of one sector.

Intermediste restal areas, or areas falling just
balow the highest rental areas, tehd to surround
the highest rental areas or to 2djoin such areas
on one side.

Intermediaste rental aveas on tie periphery of other
secteas of the city besides the ones in which the
highest renstal areas are located are found in certain
cities,

Low teént areas extending from the centre to the ed .
of settlement on one side or in certain sectors of
the city are found in practically avezy city (Hoyt,
1939, pp. 75 - 76).

These observations provide a £irm base for the
generalization, according to Hoyt, that rental subdivisions
in United States cities conforu to a radial sectoral pate
tern rather “han being defired by a series of concentric
zones, Burgess never made any statement concerning sept
differentials in the city, but did imply that a general
soclal dimensicn, soclo-econemic status, was conpcentric
in its spatiai disposition. BApart from this fundamestal
dissimilarity betwsen the two mogels, there is some accoxd
as to the processes creating the cbserved uzban residential
patterning. Hoyt for ipstance envisages a growisg city
with newcomexrs ent ing and initiseing a shifting and
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filtering movein ¢ 5 ‘#ive res?ients towards the periphexy,
Many of the 3!, Aidents move to new and moxe
att:actlve home: rarther removed from pusiness and

industrial sites, whiie many’ of the new arxivals
enter old neighbourhoods and Occupy hemes abandéaned
by previous occupants (Hoyt, 1939, p. 81).

By postulating an invasion and succession mechanism
such as this, Hoyt makes concessions to the concentric
model. Housing condlitdon, as a function of urban expansion,
tends to improve outwards from the clty centre. It is
to this newer and more attractive howsing that the native
vesident flees in the face of less affluent immigrants,
who occupy the rxecently vacated older housing. &Given a
growing city then, with immigration and conseguent vesi-
dential filtering, one wonuld expect to find some zonal
socfo-aconcaic variation within particular sectors. |
Zonal variation of rental categeries is in fact evident i 73
in the series of thirty schematis dlagraxs presented by [

Hoyt (1939) to Lillustrate the sectoral variation of co
vesidential rents in selected North American cities :
(Figuze 3.1). Of the twenty three cities contalning
enclaves characterized by the highest rental category, H

for instance, twenty one have at least ome of these : - : i

enclaves in the outer concentric zone, while only five
c¢ities have an area containing the highest rental level
in the inner zone. In only one of the thirty cities is
a complete high reat sector showh to exist stxetching from
centre to periphery.

In summary, Burgess' model makes a yeneral attempkt
at ordering the spatial variation of a number of urban
social dimensions. The sector model has a much hroader

empirical base and seems to a better on "
of the distribution of socio-evonomic status in citdes,
while still 1 some tics of the zonal g : g u

formuiation, both with regard to spatial patterning and ¢k SR R s
to ying dynamic
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Cxiticisms of the Spatial Models of
Intra-Urbap Diffexentiation

Two bodies of critieism followsed the formulation of the
sectox and concentric zone models by Hoyt and Burgess.
The first group of critics (Davie, 1938; Quinn, 1940)
question the use of rigid geometyxir grids to desaribe
the social and ecomoilc organization of Americen cities.
The second group of critics, those expounding the
social values viewpoint (Timm¢, 1971, p. 21) overlock
the spatial models themselves and attack what they see
as an over-extension of evolutionary analogles and
guestion particularly the role of competiticn in shaping
the socio-economic struckure of cities. The social
values viewpoint is best ewemplified in the work of
Firey (1345},

In a detailed study of land use in the ciiy of New
Haven, Davie notes that certain dominant land uses tend
to oocupy locaticns of greatest ntility to themselves.
Business, for instance, iS attracted to the central area,
radial streets or strategic intersections. Heavy industry
utilizes adventages of transportation to be found alony
waterfronts or close to railroads. Single-family dwell~
ings ars falrly widely scattered but tend to seek areas of
residential wtility. On the basis of this framework of
dominant land uses, subsidiary types cluster in various
ways. 7Two-family dwellings tend Zo be associated with
industry while multi-~family residences are close to
central business areas. Light industry is freely
distributed throughout the city.

Despite Davie's critical frame of referetice, his
observations and those of Burgess are often congruent.
Both, for instance, acknowledge a central business core
with adjacent high density residential areas. This core
area in its turn is contained within a broad zone of
single~family dwellings., Burgess, too, as does Davie,
recognizes the existence of outlying shopping nucisations
{Burgess, 1925) but sees these as simply representing
outlying extensions of the core arsa.
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The. spatial component of the Burgess zonal model
most difficult to reconcile with empirical observation
is that of industrial land use. Burgess never discusses
‘this, bur rather implies its existence in the inner zones
6f the city by placing the zone of industrial worker's
homes hexe. %he tendency of heavy industry to locate in
suburban or peripheral areas has often been pointed out
by Burgess' critics, for example Davie (1338), Hoyt (1964)
and Quinn (1940). :

{Quinn justifies the general zonal model by represent-
ing this as an ideal construction within dimensions of
ecological space, a model which requires elaborate trans—
formation to physical dimensicns viz functiens of. time/
cost or ecological distan.. (Quinn, 1940, p. 212). Once
he has done this, Quinn is yet unable to explain why
Burgess located industry at the hub of the city and agrees
that Davie’s censure in this respact is valid.

Critics, such as Davie and Lainp, lose sight of the
fact, however, that Burgess® aim was not to describs land
uses in detail, but rather to locate zraas with particulax
social characteristics and problems within the organiza—
tional frame of a uni-ntdal growth model. Induscrial
sites themselves have no idential component, so it is
hardly surprising that Burgess concentrated instead on
the dormitory area housing indostria) workers. Buxgess®
model is exrlicitly centred on a single hub, which con-
tains all work oppertunities, and seeks to explain the
disposition of social types about this dominating axis.

The criticism of the social values school is almed
not at the spatial models themselves, but at the ecological
approach that undexlies them. %he models of Burgess and
Boyt both see affluent urban regidents as migrating toward
new residential areas -on the urban periphery in the face
of competition for older central area housing initiated
by less weal.hy immigrants. Firey (1945) shows, hawever,
that high status residential enclaves often swrvive social
change around them. He argues that long-lived nrban




phenomena such as the centrally located high socio-economic
status area of Beacon Hill in .Boston owe their durability -
to a purposeful maintenance of status despite a gemeral
of sogio-t levels in i areas.,
The force behind this resistance Lo change is seen by
Firey to be the sentimental perception of Beacon Hiil
itself as symbolizing the cultrally desirable values of
high economic and social status. In a similar manner,
Italian communities in New Haven resist intersal .changes
of occupational status and external forces as a result
of sentimental attachment to the ethnic neighbourhood
symbolizing the Italian life style {Myers, 1950j.

BumRary

Notwithstanding a great deal of critical examination, tha
innovations of the early urban ecologists have provided a
number of valuabls insights into the study of the differen—
tiation of urban popwlations. The ecologists have shown,
for instance, how a simple ecological framework can be
employed to order the complexities of urban socilal and
euonomic organization. The spatial models developed out

of the ecological approach embodied similar gualities of
simplicity, and were severly criticized as being wnrealistic.
Recent f£actorial ecological studies fMurdle, i969: Rees,
1970) have recognized the coacentric zone and Sector models
as genergl principles of urban spatial organization,
however, 2nd have found that the two models, im ecombination,
explain much Of the social and economic strmcture of North
American cities, '

THE SOCIAL AREA ANALYSTS

The conceptual gap betwesn urban ecolegy and the work of
the social area analysts is narrowed considersbly if both
are considered in relation to the views on urbanization
of sociologist Louls Wirth, Iike Burgess, Wirth bears
witness to a massive shift from rural to urban Soclety,
but whers Burgess Viewed this change withis the finite
ecological bounds of the city, Wirth suggasts that sinde
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® provess of graded transition between extremes of roral
ang urban is implied, 'we should not expect to find
ahrups and discontinuons variation between rural and
mrban types of population'. (Wirth, 1938; p. 47).
Accepting this wiewpoint, the social ares anelysts sse
urban social orgarization as reflecting trends i o
hroad parent society (Shevky and VHilliams, 1343},

The initial formulation, by Shevky and Willisms
{1948), of a techmigue to isnlate wxban zeoiel awcas was
aimpiy @ response to the need for a conceptual framework
within whick to describe the social chavacteristics of the
pupnlation of Los Angeies?, Subsequently, the social area
approacn was applied to San Francisco by Shevky and Beld
(1955} .

Sociai ares analysis is based ou the premise that as
& spoiety increases in seale it becumes progressively hore
camplex, ang z number of changes take place within that
spoiety. Sherky and his assosiates lsolate three fors
of \hange resulting from an incresss of somiehul sU
{Bhevky and H211, 1955, p. &).

1. There is a change in the rangs and intensity of
relutions. This is evidenzed by a changing
distriburion of skills with less manual preductive
activity and more directive actiwlfy.

Z. There is a change in the stropture of productive
acpivity. Primary aetivity decreases ind a gredtar
nuber of relations ave centred im the rliy. There
iz aisc a lessening of the impurtance af toe hopse-
bold a8 au economic urdt.

The arganization of the society becomes more gon—
plex, The populstion becomes more diversified
=d mare wobile.

Each &I thess soclal changes ls seen Lo differeaciate
2 population in a particular way. A greater number of

% Xt is ot surpriciug ket s new approsdn Lo sought Ay
which te stedy the Gecmuiralized spravl of this West

ty, sinee it ciends in cozplets prntrest to thE

n¥luenced tiie

vork of burgess Aud his £oliowvers.
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occupations with varying income earning potential and
varying social prestige, for imstance, tends to Gifferen-
tiate a population according to soeial ronk (Shevky and
Williams, 1949, p. 37). An ihcrease ir urban-centred
activity & iates a population ing to thelr
level of wrbonization (Shevky and Williams, 1949, p. 41)
and greatex population dlversity and mebility leads to
the segregation of sub-groups® (Shevky and Williams, 1949,
P. 47,

Spatially distributed sub-populations are seen by
the social area analysts as standing in differential
relationship o each of the dimensions of differentiation
of social rank, urbanization and segregation. The precise
position of a statistically defined sub-population (for
example the population of a census tract) on dach of the
three dimensions is calculated tr an index. - Buch
index comprises a variety of census statistics for &
particular ceasus tract. Measures of occupational status,
schooling and rent", for imstance, summed for each tzact
and standardized by a range of zero to one hundred,
constitute the social vank index. Urbanization is similarly
indexed in terms of fertility, women at work and numbers
of single family dwelling wnits. Segregation is evaluated
in texms of measures of spatial isolation (Shevky and

“Williams, 1949, pp. 34 ~ 35; Shevky and Bell, 1955, pp.

54 ~ 58). Based on their scores on each of the social
area indices, census tracts are leocated first within a two-
dimensional sosial spuce® defined by co-ordinate axes of
social rank @nd urbanization, aad a third dimension added

Beli prefers the terms dconomie status, Family status
and ethnic atetue (Bell, 1955, p. 457

qhis veriabie was excludad by Shevky and Bell (1953)
from their Zsu Frunciseo study.

This ie tha term used by Shevky and Bell, Shevky end
williams ues Lhe tern wptvibuie space (Bhevky and
Williems, 19k9, p. 6L).




by classifylng the tract according to its level of
segregation. Zhe Social area iype. iShevky and Williams, :
1949, p. 63) of the tract is dectded according k6 its
position within a series of arbitrarily defined celis
that subdivide the social space diagram (Figure 3.2}.

ETENIC STATUS
{SEGREGATION)

Figure 3.2: Social area cells®.

Social area anslysis, although not esplicitly
attempting to build a spatial model of intra-urbat
socig-economic differentixtion, has a great deal in
common with the work of the early urban eco. gists.

The social area appreach wid the concentric model of
Burgess, for example, both have a temporal base rootad

in the traneition of society from rural to uxban
organization and mutually recognize the existence of

many axes of intra~wrban differentiation within and as a
resu.c of this dynamic frame, The two viewpoints diverge -
in that Burgess sees urbanization as a physical agglomera-
tion process, to which gioups of individuals respond 4Lf~
ferently in an effort to compete effectively. Urbanization
in the social area analyst's < lew is characterized rathier

Shevky snd Willisms use an eighteer cell typolagy. Thr

thirty two cell typology of Shevky and Beil is iliustrated

here.
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1 by specialization in
a5 cfféred by industrisl society.

73! zms of Sooigl Area Analysi
oxiticlsm of saoial area analysis may be divided into two
Broad categories. Oze set of critics guestion the train of
legic used by Shevky to dévelop his typolugy, and axpress
doubts concerning the utality of census defined statistics
in appiying the sccial atea Scheme. The other group of
critics accept the theoreticul frawework cf social area
analysis, and go on to test the model In a number of
sitnations and using a variety of technigues.

In reviewing the work of Shevky and Williams, Ericksen
{1949) criticizes the use of census tract gata in social
area analysis o the basis that the variables selested only
reflect cverages vithin statistical units. HFawley sna
puncan (1857} extend this argument in pointing out thut the
quest for sverages is particalarly misleading in arees of
considersble intemmal h ity i this,
Duncan {I1955) acknowiadges the enoxivas potential of census -
data in urban reseurch. Hawley and Swacan alse guebtion
the range of varisbles chosen to index virsmsions of urban
&ifferentiation, pointing out that this seems to he some~
what arbitrary. In exasining these varisbles in uome
detail, Udry {1961} shows that as supposed indicators of
increasing societal scale some varizbles have Uittle
validity sivce these often do not represent ocastant trends.
For instance, Udry cbeerves that fertility from 1940 vawards
began increasing a= agalnst the decrease indicativé of urban-
ization pestulated by Sheviy. In reply Bell and Meskos
{1964) potnt out that fertility is being imcreasingly
explained by the choice of 1ife-style mase possible by
urban society, a choive batween raising z family on one
hand, -and consumptior and scclal mobility ca the other.
Whatever the euplanation however, the point is that fertility,
as of 1343, has come to stand in a different relationship
o the overall chenge. it was eariiex supposed to index.

Udry further criticizes the logicay inconsistency of
Shevky, Williams snd Bell ¢n Jefining axes for the




differantiation of urban” stb-areas on the basis of tzends
that ars menifestations of the single process of increasing
gocietal scale. The argumeat is that if these axes are
not independent, then they 46 mot optimally describe intra-
city differentiation and leave other possible aimensions
uhexplored. More realistic, according to Hdzy, would be
to divide the social area theory into two co-ordinated but’
not necessarily causally related theories »s follows:

{a) A theory of increasing societal Scale.

tb) A theory of dimengions of urban differentistion.

It cannot be denied howevez, that the theory of
increasing ccale, ip concept at least, holds considerable
promise as a foundation fox wross-cultural social study.
It is therefore desivable that the link hetween theories
of increasing scale and urban differantiation be clarifled
in order to facilitate comparative urban study. &n
approach to achieving this would be that of reversing the
logical order esvisaged by Shevky. This is firstly to
examine the internal differentiation of cities in different
sucietles, and on the pasis of this to establish a scale
of social vomplexity. This ph 2 1 has
emprged put of empirically based oriticism of scuial area
analysis, and will be evaluated in the section to follow.

Attempts at empirvicsl validarion of the soclal srea
typoloyy take twe basic furms. Some, fur instance,
employ only the limited range of wariables used in the
otiginal social aréa studies, but examine the lntex-—
zelationships of these variables using exploratory
grouping technigues such as factor analysis. Other
empirical tests of the sonial area scheme use fackor
and cluster analysis to examine a far bruader range
of wariaples.

The £irst erpirvically-based critical examination
of the sacial area typology was that of Beli (1955},
In this study Bell factor mnalyzes the original set of
social area variables, using census information for Los
angeles and San Prapeisce in 1940. %he factor adalysis
isolates three groups {or factors; of intericlated -
wvariubles. The three factors closely approximate the three




Gigensicns of intza-urban differentiation wsed by the social
area analysts and Bell concludes that economic status, family
status and ethnic status provide wsefnl measures of urpan
socio-economic organization. A similar test of 'a wider
range £ United States clities seems genersily to suppori
Bell's concluslon {Van Arsdol, Camilleri and Schmid, 1358,
with minor variations in cihies having large Negro popu-
istivns. Van Arsdol #4 al Seem to agiée With Bell however
that the thyee diffevemtiuting axes defined by voelal area
analysis, '... ave necessary xo account For *Hw soglal
differsntiation between census tract popukc’ ons.t {B211,
1955, p. 53i.

This claim by Bell seems a little extravagant since
in the above studies the extracted factors only explain
thy interrelistionship of a few selected and not necsssarily
represzutative census variubles. The fallacy of Bell's
argument is revealed by Tryon (1955}, whose clusier analysis
of thirty three varistles for Sap Francisco wxcovers four
major guoups of interrelated census trast attributes instead
of the pastulated three. Tt Seewms then that aithough the
soeial area amalysts isolated majir dimemsions of population
differentiatisn in North Imerias cities, ideration of
a wider renge of variables could well revesl further, more
ity -spacific factors related to partimunlar social setbisgs.

THE FACTUPIAL BUOLOGISTS
Factorizl scoivgy was horn out of oritical examination of the
provocative soolal arsa moded, whidh in its turm has rocts
in ths work of the eariy urban ecologists. an dmportant
Lackground to the development of factorial zcology iies im
the extensive marke Ing and widespread unse of compubers
initiated ia the 1850's {Veldman, 1367). The encrmous
datn processing potentliad of digital cosputing machinery
made feasible the handling of the huge duta mstrices
istic of 3 ecol

A benchimark in the eyolutien of factorial ecology is
the dyad of papers published by avderson mnd Ais assscisces
in 19631, The first of tlese exsmities factoriully the




interrelationship of thirteen variables describing fifty
four census tracts of the city of Toledo {anderscn and
Bean, 1961) and represents a signiffcant combinaticn of
the factorisl approach employed by Bell and Van Arsdol
et ai and the extension of the range of varisbles beyond
those used by Shevky, as imitiated by Tryom.

In the second paper, Anderson and Eyeland (1961) Seek
spatial links between certain dimensions of urban differen—
tiation and the geometrical models of Burgess and Hoyt.
In.an analysis of variance of spatial patterning im four
U.8. cities, they find economic status to have sectoral
vemifications and family status to conform to a geherally
concentric pattern about each of the four city centres.

The methodological innovation of this pair of papers
is significant, in that they serve to link a number of
conceptual and practical loose ends stemming from both
the urban écological approach and from social area
analysis. The multidimensional urban structure implicit
in tie work of Burgess and formalized by Shevky is made
explicit via the objectively analytic powers of factor
analysis. Alzo, specific urban social dimensions are
shown to velate in a general way to the spatial views of
city structure held by Burgess and Hoyt. Nor is the
social area ideal of comparing cities within siiilar

socletles , since objective use of a L
Lzed exploratory technique such as facter analysis is
ticularly apposite to this In this way,

then, it may be powsible in time to twm a fudl conceptual
circle by isolating the bases of urban differentiation,
comparing these in different cultural situstions both in
texms of social and spatial characteristics, and on the
basis of this background of comparsble empirical studies,
to attempt to isolate the urban processes so avidly sought
by the early urban ecologists half a century ago.

Berry (1971}7 argues strongly in favouxr of a

7 aris srtigle is coutained in the Econumdic Geography
supplement (June 1971) entitled Comparative Factorial
Fovlogy, e volume focussing specifically on the problems
ana propise of the comparative approsed.

RY




Jogical ve egy of factorial ch
and says of factorial ecologies that these,

... cannot be evaliated from the scientistic perspective
of positivism, for their aessence is the idea that mean-
ing in any situation has to bé learned rather than
posited by aprioristic theory. (Berry, 1971, p. 214).

Studies using the factorial method, and thus suitable for
placement within a cross-cultural comparative data bank
are Jeglon, with Rees (1972) citing sowe thirty five
factorial ecologies of North American wities and twenty of
non-Arerican cities known to himf.

There is a caveat, however, in that although compacative
factorial ecology seems to pronise more generality than ¢id
the classical ecological and social ared approsches, it
still has a number of limitations. For instance, Abu-
Lughod (1969) points out that the particular selection of
input variables will govern the nature of the resultant
differentiating dimensions. Cases thus can only be
realistically compared if one can uncover latent dimensions,
in different situations, with similar meanings (Berxy, 1871).
It seems that some strategy for the definition of fastorial
inputs is necessary. There is also the danger, however,
that in response to a call for comparability, factorial
ecologies will degenerate into 'a stream of witless
replications’ (Berzy, 1971, p. 219), and result in an
intellectual dead end. Factorial scology, according to
Smith, {1973} has in fact fallen prey to the pitfalis
rechynized above. 1n selection of variables, for instance,
ériteria for inclusion sesm t¢ rely moxe on readily avaifable
sansus material than on « priori concepiualization of the
problem being studied, with the result that the results
erhrace at the outset the conceptual bias of the census,

In the pursuit of census based characteristics, according
to Smith, factorial ecologies have ignored

social pathologies such as drug addietion, vonnxeal
disease, crime and alcoholism, which are so wudl
feature of contemporary urban society. {Smith, 1972,
p. 45).

* Dpetailed tabulations of & vide fange of fauctorial studies
are contsined in Murdie (1969, Ip. 32 - 3B) ond Rees (1971,
Pp. 223 - 22kl

TR




L

s

In support of his argument, Smith conducts a facter
analysis on a matxix of welfaré-oriented variables,
axtracting a nunber of components of social well-baeing
(Smith; 1973, p. 93). Waile few géographexs would disagres
with Smith's concexn for the monitoring of soclal ills and-
while the points he raises serve to underline some of the

of the factorial scological his own
analysis serves to emphasize a problem of factor svalua~
tion. It is difficult to imagine how a policy-directing
body would establish priorities for social remedial action
on the basis of nebulous concepts such as general sosio-
eeonomis well-baing, wental health or sweial pathology
(5mith, 1973, p. 93), where thase factors only. have
dimension within the space defined by the input varisbles.

Clearly, the present state of the factorial art is by
no means a pexfect one. While the social relevance of a
great number of studies in human geography cculd be
questioned, a more specific problem to b puinted out by
Smith Ls one of wiich procedural Stance to adopt — to
factor from a4 position of priox theorstical structuring, or
to allow the factor technique itself to uncover latent
structure. In reality, the curxent xesearch thrust appears
o be taking a course somewhere between these extremes.

The recent work of Smith is not, im the first instance,
entirely without an exploratory component, since while a
frame is establighed for the selection of relevant variables,
no explicit prediction is made as to what factorial dimensions
are likely to emerge frow these (Smith, 1873). Nox,
secondly, is comparative factorial ecology davold of cen-
ceptual base, seeking to explore as it does the cross-
cultural socic-econolic relationships betwesn cities,
testing implicitiy the sweepiny postulate thot processes

of i xhan sooi ic di tiatfon have inter<
national generality. In this case criteria for the
relevance of variables should seek, not to exhaust the data
possibilities of the census, as allegad by Smith, but to
satisfy the essential condition of comparability empha~
sized by Berry and Abu-Iughod. This condition satiafied,
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the bility for 2 factorial ecology Lrum
the ‘stream of witless replications’ rests ultimately with
the individual + 10 his ng of the
potentialities and of the i 1 ool

and his ability to transform sterile factorial outputs into
meaningful results.
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CHAPTER 4
THE RESEARCH METHODOLuGY

In preparing to execute a factorial ecology, a number
of decisions have to bhe taoken. These relate generally
to the ch ristios of the : to be analyzed,
the capabilities of the factor model itself and to the
subsequent ~reatment of basic factor outputs. Zach
deglsion must he made with reference to the specific aims
of the stady [Armstrong, 1967).
The present study has two major research objectives:
1. The ssploratory analysis of the socio-economic
structure of Johannesburg in en effort to isalate
and explain fundamental interrslaticnships within
thids system. i
2. The scomparabise svaluation of this and othar
factorial ecological studies both in order to
i1dentify i=atures common to cities in similar
social contexts, as well as ta place the naique
characteristics of & South African city within
a general cross-—cultural framework.

With a view to meshing these shjectives and the
factorial appraach, the followiny points ave discussed
below:

1. The choice of factor model.

2. The dafinition of the study area and statistical

suh-areas.

3. BSelection of variables.

THE CROICE OF PACTOR MODEL

Before selecting the factor model most appropriate to the
objectives of the present study, it is netessary to
understand the characteristice of the range of alternative
models, Two facter medels are most Erequently used in

L
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geographical studies. These are componest factor amalysis
and eommon fastor analysis'. Both hovs the ability to
identify composite dimensiens of virictlon uaderlying a
set of interrelated variables and in so doing follow a
similar cowputational sequence:

1. The data matrix, which in factorial ecological

studies usnally comprises n socio~ecanomic

varisbles ribing is
to a standard score matrix 3, again of order
n % m{i.e. n rows and m columms).
S 2. Based on Z, a correlation matrix ¥, of order

m * m is caleuiaved. The correlation coefficients
arve usually computed according to Pearson’s
9 product moment method and express the degres of
X relationship betwsen each variable and every othex
: : variable.
R 3. The correlation meirix is then factured, yield-
L ing an » (variables) by p {(factors) fastor load-
E e ing matrix F, where the factors represent patterns
. of varfation fundamental to the m veriables.

Each loading expresses the inkolvemen. of

variable in a particular factor.
4, In mest Ffactorial ecological studies the cption
it is exercised to ically or
rotate (Rumel, 1970, pp. 368 ~ 422) the factor
lcading matrix o a solution embodying certain

temprehensive texts sueh s Rommel (1970} and Herman

{2967) discuss these models lu séme detail. Shorer
degoriptions are given by fastell {1963}, Rummel {1567)

and Eiag (1969). Fasctor analysis terminolcgy can be
confusing due Yo & lack of standiard nomenclsiure.

Component factor analysis aud conmon fastor analyeis,

Por exsmpie, are berms £50a Ly Raums) {1970, pp. 1Uh -
113} o deacribe the pair of fuctor models used most
frequently by gecgraphers. ¥araie {1969, pp. 0 -

uses the terms pmnmpal somponenty analysis sand principal- B
axes factor analysis to deseride the same peir of factor 2 R ;
®edels, In Rummel's terminslegy, vaieh is used through- IR 5 EERR T

. out this study, bhe principal axes tec?m{q‘re iz a method i R £

PE of reducing a patrix to its factor dimepsions. ¥his ' .
techuique cau be employed in buth the conmpenent and
commos fackor models {Rummel, 1§70, pp. 333 - 348).

e

ey ey




39

specified characteristics. Generally the

4 for this ion is aimple
structure {(Rummel, 1970, pp. 376 - 381),
This seeks &G maximize the numker of high load~
ings on 2ach factor while reducing to a minimum
th» numoer of factors on which any one varisble
loads strongly. In accounting for the varisties
of a variable in terms of as few factors as
possible, rotation to simple structure pursues
the ideal of parsimony fkummel, 1970, p. 381)
where it is sought to expiain reality in as
simple terms as possible.

5. Based on either the unrotatg? or the rotated
factor loading matrix, a factor dcore matrix §
may also be extracted. Factor scores index the
relative standing of sub-areas on each of the
factors. This would be an n % p makrix.

At step three is the computational sequence the

compenent and common factor medels diverge. In the
case, the coxrelation matrix that is factored

coptalns unities on the principal diagonal. The model
aspumes, therefore, that every variable will correlate
perfectly with itseif. In making this assumption, the
component factor model fails to recognize that a portion
of the variation of a variable may be attributed to
influences cutside of the sample of variables (Cattell,
1865) . In the common factor model, the values that are
‘inserted cn the principal diagonal are estimates of the
amount of variation embodied in each varisble that is
eommor to all the other variables in the sample.
Variation in the sample of variables that is unique to
individual variables is excluded from the analysis on the
grounds that this might have unknown 1inks beyond the
scope of the sample.

In selecting a factor model, then, a choice has to
be made between two basic factorial approaches to the
overall variation contained by a data matrix. These are
the componeut factor approach, in which the entire
varisnce context of Yhe matrixz is analyzed and the conswon




factor approach, whith analyzes caly the comwon Variance
component of the matrix. The present study has dual
cbjectives Of exploration and comparison, the realization
of which, it is felt, regquires the specific capabilities
©Of both the component and the common factor models. In
pursuing the exploratory ideal, for instance, the component
model will account for as much &5 possible of the pattemrns
of variation contained Ly the data to be used in the study.
The common factor model, by contrast, will isolaté and
exclude variation that is unique to individual vaii-nleg,
In the absence of a for the dizatio o
factorial ecological inputs, it ir Huged that this noise
redusing (Berry, 1966, p. 196! quality of the common factox
model will produce simple, cohesive factors that in turn
will facilitate meaningful cross cultural comparison of
factorial ecclogical results®.

Specific aims uside, parallel analysis via different
factor medels will provide valuable practical insight into
inter-model xelationships. Further, by comparing factor
models in this way, the unigue variaince element retained
by the component model and rejected by common factor
enalysis can be identified and the cause of its uniqueness

2 The execution of the componest aad common fictor

anslyses on vhieh this study is based vas facilitates
3y & competer program contained in Yeldman (1967, up.
222 - 225). This factor anslysis design is based on
the principal arxes method of factor extraction and
1melades both compozent aud common Factor options.
She common Fasbor model ~sed is Gutdmsn’s (1953}
{mags variant. Image fector enalysis has the
advantage over memy other commop fuctor mouels of
being able to define the wommon veriance compomest of
the dets sample in precise terms. In the inage model
the common parts of the data are isclatez im the forn
of vegression estinates of each vayiablea regressed on
all the others (Rummel, 1970, pp. 113 ~ 12l

rotation optinn is alse includsd ix dolwaa's program.
Simple structurs is approsiuaied in tnis cese by
rotation to Kaiser's varimex criterion {kummel, 1970,
pp. 39l - 393}, Varirax rotstion i freguestly
ncorporated in factorisl esclogical studiss and this
option was ezercisad he + effest to ensure com-
pursbility of the fac ¥s of tue present study
and other factoriai eeo.




exanined, with a view either to expandlng the list of
variables in the direction of hitherto unrecogniszed S
factors, or to simplifying this 1ist by excluding
vartables shown to be contextually irrelevant.

DEFINITION OF THE STUDY ARER
AND_STATISTICAL SUB-APERS
The Study Area
The present study is concerned primarily vith tbe White
sidential areas of Joh and the study area is
delimited accordingly. Zasically, the area of study is
coextensive with District 535 of the 136D census, but
excludes tracts of yural land in the north -of this
district and large vndevelcped and Non-Wiite areas in
the south. Alsc opit* from the amalysis are scattered
sub~gistricts comprising either Nop<#hite residential
pockets, suck as Alexandra, Covonatipnville, Newclare,
Martindale and Ezstern Native Townahip or urban areas
tically uninksbited, as ewemplified ny the
Milner Park showground and the umarshalling yarcs of the
South African Railways (Figave 2,1). The ceatral and
other busiress distyicts v re ritained, together with
industrial and mining areas, because :hese were found
to have a & e@ residential » either in
the form of upper-storey apartments, or of dommitory
housing sttached to mines or large industrial cimcerns.

Seatistical sub-Areus

In the South Africen census, urhan areas are subdivided
at the finest level intn enumsratar’s sub-distsicts, the
-opulations of which vary, in the case of the 1960 censas
partition of Ichannesburg, between extremes of less than
a hundred and aore than two thousand. The mean.popu~
lation for IBE0 enumevator's sub-districts in Johamnes-
burg is about eight hundred aud Zifty persons., By cen=
trast, most North Amer®can urban factorial scclogies have
as units of analysis census trzcts with an avexage




popniation of about four thousand (Rebson, 1563). Not
wishing to iose information in a stndy that is explicitly
exploratory, it was decided in the case of ihe present
study to retain, as far as-possible, the detalled
coverage of the study avea offered by the énumerator’s
Sub-@istrict System of six hundzed end £ifty eight wnits.
of spb-Aistricks was o only to supple-
ment the small residential popuations of sub-districts -
in industrial or commercizl areas. atizl synthesis to
this end rednced the number of statistical units to six
hundred and twenty two. !

SELECTICH OF VARIARIES
A probiem confronting the user ot census material is one

of selecting pertinent variables from an often confusing
stray of dispassionataly displeyed population characteris-
tics. ¥is strategy adopted here seeks primarily to assemble
@ hogy o varisbles that will cosplerent bpth. the exploca-
tory snd the comparative furchicns of the present stuldy.

In ¢ - .ir to gualify for inclhsica in the present study
varicbles have to satisfy thies conditions:

3. They must te clear & & vnambigusus® in definition,
in erder to establisk a stable and comprensible
base for the inkeypret:iion of expltsatory factors.

2. The varisbles should index ab efficiently as
possible the cverall variaticn in the
fomain.

3

An example of wrdipuil, awong variabled iv provided,
aXteit deliberately, by furey (1968} it his Tretorial
sualysis of housing paiterne iv Uanbatten, Varisbles
in this study sre ratained in their rav form, with oo
tempt made to conirol for asknowleiged gopaletion

aiffarentials betwear census trechs. A5 a result, sash
varisble, im addivion to messuring vL-‘ its Bome alstare
tuggeste, tem §

size.. With
¥ange of varia s
whst misleafing, that Cerey Sheits extemes
frotor empezadizizg this demogrephic feature.
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B It is & tive, in an study, to
s 2 1ist of parisbles with seus of veriables kucwn €o be
. strongly covariant (such as male and female, employed and |
unemployed) , sinue such sets would tend to add undue weight
to a single variance perspective -- a perspicilve that
couls” be expressed in a wore balanced manner by cne of
the oovariant varisbles.

jo To facilitate ingiul 1 comne

parisén, the sample of variables should mixror,
a3 ¢lrsely ac the census will allow, the selao-
tion adopted by other factorial ecologies. i
Exact cross-cultural replication of individual warisbles
is made difficult im that national census bureaux tend
to be insular in their approach to data collecticn, doing
litkle to ensure thet the data they assemble is comparable -
[ with census information collected in other coustries.
This hendicap is compounded in that aven amony facrorial
ecolegical studies based on a comnon cemsus system {that
©f the United States), a 3 datwn for 2
urban factorial research has yet to be fommmlatel. Theve
is, nowever, a genersl vecogbiticy of three fields of
intra-urban interest, loosely coincidemt with the social
area constructs of socio-economic status, family status
and etkaic status, a conceptual structuring that may be
called on to guidc the cholee of surrog..e measures in
cases where duplication of varisbles is impracticable or,
in a specifis cultvral context, misleading.
The varisbles on which the present study is based
are thirty four in number' and may be divided into mejor
groups of social and economic character., Alss included
is a paix of variablies ing sub-di = in
relation to the city centre and relative spatial

Phe South Africun census dves nob publish inforsation
st he waumerstor's pub-alvtriet level, The duss used
in this sindy ksd to be extrazted from tne rew listing
{rtored on computer tapel of census isdermstiss for -sach
iedividusl in Johsnpesuurg. At whe i

time of writing $ae
1970 census tepes Were not yet aveilabtle,
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of sub-district populations’ (Pable 4.11.
All, w'th the exveption of the distan;x: varigble, are
axpressed in teyms of a ratio (usually a percentage} in
an #ffort to neutralize inter-district variations of area
and’ pepulation.

Table 4,1: Variables used in the present study.

NUMBER DESCRIFIIUN

b ROAD DISTANCE PROM PEAF LHND vaLUE INTERSECTIGR
2 GROYS POPULATION DENSIT!
SOCTAL VARIABLES
2 PERCENTAGE N()N WHI‘[‘E
4 PERCONTESE
5 PERCENTAGE LESS TﬁAlI PIFTEEN YEARS DLD
& PERCENTAGE MORE THAN SIXTY FIVX YEARS OLG
7
B8

m

PERCENTAGE MARRIED

PERCENTAGE MARGIED BEFOSE TEE AGE OF TWENTY oE®
8 | PURCENTAGE BOKN X SOUPH AFRICA

10 | PERCENTAGE BORN XN THE BRITISH ISLES

11 | BEPCEICCNGE BORN TN SOUTHERY EUROPE

12 | FERCENTAGE WITH EDUCATION UP TC STANDARD SIGHET
13 | PEXCHUSAGE WITH POST-SCHODL EDUCKTIGN

14 | YERCIRPAGE DUTCH REVORMED

15 ENGLISH

16 | PERCENTAGE ROMAN CATHOLIC

17 PERIERTAGE JESIZH

18 | PERCETAGE AFRIXARNS-SPEAKING

18 | PERCENTAGE ¥ITH ONS OR T CHILDREL s

20 | PEPCENTAGE WIRH NOKE THAN FIVE csx:.:rrﬁ

EQOSOMIC VARIABLES

21 | PERCENTAGE N HOBSES

22 PERCENIAGE EMPLOYESS

23 | PERCENUACE UNEMPLOYED

24 | PERCENYAGE TN PROFESSIONAL, TECHNICAL R
RELATED OCCOPATIONS®

25 | PERCENTAGE IN ADMINISTRATIVE, EXSCUTIVE 4D
MANAGERIAL OCCUPRTIONS?

26 | PeRCENTAGE IN SALEL OCCUPATIONS*

27 | PERCENTAGE IN TERNSPORT 230 COMAUNICATION
OCCOPAT LUNS*

28 CRAPTSMER, ¥ WORKERS AND

LABOUREHS*
28 | PERCENTAGE IN SERVICE, $POPYS AND RECREATION
CCCUPATIONS*
3G | PERCENTAGE IN THE MINING AND QUARRYING INDUSTRY*




IN T ING
3z PERCENTAGE IN THE COMMERCE AND FINANCE INOUSTRY*
33 PERCENTAGE BARNING BETWEEN R1 200 AND R2 000 PER

ANNUMF
34 PERCENTAGE BARNING MORE THAN R} 000 PER ANNUM*

Hote: ALl variables, ia keeping with the overall foouws of
this study, eppiy to Whites, with the exception of
‘the third variable, which reflects the Noh-White
population o7 White sub-districts as a yercentage
of all reces. Unlves ctherwise indizated, all
percentages have as their bas: the totel White
population of the sub-distriet. Deviant cases sre
the followiag:

* - Percentage of the economically active Wnite.
population.

§ - Percentage of the White female populstion.

¢ - Percenbage of the Waite married populsticn.

Two variables have unique meaning In the South African
conitext and, although discussed in an earlier chapter,
require clarifjcation here. These are the varisbles
percantage Hon-White and p Afrik ing.
Despite legislatively enforced residential Segregation,

a large number of Non-Whitas occupy, in White areas,
dormitosy gquarters actached sither te an industxy or to

a private White resldence. By including the Non-White
variabie it iz hoped to uncever not the vchesive evhnic
neighbourhood of the Nocth Awerican eity, but rather to
illustrate the broad spatial dispersion of this work-
oriented population, as it is ralated to the socio-

economic fabric Of the White city. Since its foundakion,
‘fohanneshurg has supported twe mujor Wihite cultural

groups, each outwardly characterized ac:ording to the
language spoken by its wmembers. In the early years, the
schism went despsr thom superficial linguistic diffevences,
tiowever, with the English-speaking group adapting to and
exploiting the new mining settlement of Johanneshury far .
moxe readily than did xural Afrikaners abtracted to the ¢
town from surrounding farms. It is intended, by Inciusion of
a varishle indexing the relative number Of Afri%ians~ .
speakers per sub~district, to determine the naturs of ‘this
cultural duality, and to establish whether, in modern
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Jahamneshurq, it ntxn constitutes 3 majox prixxdple of
soclo-economic alf.csxsnh.‘tion.

INTERPRETATION OF THE FACTOR RESUITS
The four factor matrices®

generated by this malysis will
complement each othec in the following ingexpretxva
seguence: In Chapter 5, aftes comparizon of compoheay and
image factor loadis 7 matrices to identify unique variance
components, t.e major dimensions of intrawurban diffe dn-
tiation will be explalned, nof only on the basis of

variable loadings, but also according to {nsights provided
by the spatial configuxat
related to

ogni

+ of factor Scores, #s this is
d on~grownd

The spatial. .
organization of the factors thus rationhlized will then
be examired, with a view to cowparison with similar
studies, via the technigue of analysis of vauilanér
{Chapter 6).

B

These ure the loading and Scode matrices produced by -
the compoaent and imege factor modeis ueed herc.




CHAPYER b
IRTERPRETATION OF FACTORS

COMPARISON OF COMPOWENE aND IMACE
FACIOR_SOLUTIONS

1n its exploratory cescess with the entire varisnce
curtent of the data matrin, the V:xnponeﬁt Factox model
extracts eleven fattors or dimen . ‘These range
from a primary dimension enplaining scme 36 peyr cent of
the vwsiante cuntalned by the date matrix o a diu
explaining some 2 oy cent of the total variance.
Following the Separution of commen and unique variance
elements, bv vonkrast, only five image jastors are

ry to describ of comson vaziation
within the data sample. The properiion of the kotal
varianct explained by eack of these faectors rasges £rom
3¢ per cent to 5 per cen:®.

. 413V
eoponent

The term dinmension is used by Runmel {1975,
=
uon Tuctor

74
to 4iffwrentiabe fecbors extracted by %he
Trom those prodveed by Lhe o

or image factor modeis.

A numher of ector veeksiyues, imsludiag the principsl
aves techolgue used bove, sxtruct fscioss or dimensions
peusuring dedreaning Proporticos of yariare. Tuy
suxber of fastors o be extrached may be specified,
making it possible to stop fastoriug vhea minsr factors
eopwge thut sre largely messures of readom ervor. 4
comson eriterion Tor the nusber of fuctors Yo Ye

ted is the eriterion {Eunzel, 1970,
$p. 3Ex - 36kj. Here, igctors are exsracted that beve
edgenvaines greater tuma usity sod whivh svcount, in
csnsequence, Toy & gresver proportics of the total
variasge than would & sitsle varistle. The sigeavelue-
~ze critericn was smployed ia the preseut Studf and
was foond in the image factor save %o peo
parsimonisas five-fastor o
Testers lending itwelf s

S used in vhe common fadior. case Lo
ensure somparab y o8 the factor oulputs of the hwo
notels.




‘The five factors and the first five dimensions ave
ramarkably similar, both in termeé of the variables loading
on them and the magnitude »f these loadings. - an index of
factor similarity that is sensitive £o both variable load-
ing patiern and variable loading magniifude is the
cosfficient of congruence (Wummel, 1570, pp. 461 - 462), - -
Coefficients of congruence vary between limits of +1,0
and ~1,0 with earh of these values representing perfect
simllaxvity and perfect negative simiiarity respectively.
Ccongruence coefficients for each of the five factor-

di pairs are in Table S.1. Dimension
1 and Pactor 1 are highly tohgruent. The dimensions and
factors comprising the remaininy factor--dimension pairs
are less similar but still display a hign degree of
“nyruencé. Since the factors and dimensions compared
~—asure similar portions of the overall variation con-
tained by the data matrix and the factors are concerned
only with comiton variance, the remaining six dimensions
must; by subtraction, contain the major portion of the

Table 5.1: Coefficients of congruence between fauctor and
dimension loadin 's.

COEFFICIENT OF
FACTOR-DIMENSIS: +AIR
CONGRIENCE

DIMENSION 1 & FACPOR 1 0,99
PIMENSION 2 & PACTOR 2 .38
PIMENSION 3 & FACTOR 3 ©,30
DIMENSION 4 & FROTOR 4 0,48
DIMENSION 5 & FACTOR S 0,83

wique variznea. With the wnigue veriance elements thus

expiicitly isolated, the noise reducing potential of the
image factor model may be exploited, without the acuompany-
ing loss of a substantial and possibly loecslly significant

portion of che Jata,
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THE IMAGE FACTOR ANALYSIS

Factor !

Phe loadings ¢f variahiés on Factor 1 are given in.Table
5.2. The minimum level at whith these lbadings are con-
sidered to express the character of the factor has ween set,
a5 is common practice in facterial ecolugy (Murdie, 1568:
Rees, 1970}, at 0,4,

Table 5.2: Principal loadings on Factor 1.

PCUSITIVE LOADINGS NEGATIVE LOADINGS
RO, VARIASLE LOADING NO. VARIABLE LOADING
PLl } ¥ EMPLOYEES 0,853 | L1 ] % MAR. UNDEZR 21 {0,878
PL2 | & ADMIN. & EZEC % CRART. & PRODN-O,875
PL3{% PROF. & WECH. % AFRIS S $P. 4-0,832
PL4 | % I COM. & FIN % Ep, T0 %5, €}-0,831
PL3 } & POST SCH. ED * DUTCH REFORM, {0,810
PL6 | 5 TARNING RS0004 % 5+ CHILDREN  }-0, 805
PL7 ] JEWLSH  R200-pI000 10,771
PL8 | 3 SALES oCC. % TRENS, & COMMJ-0,7v6
PLS | ¢ BRITISE BORW % 5. AFRICAN 0,713
PLiY % 182 CHILDREW | 0,582
VARIAUCE BXYLAISEG BY FACTOR 1 = 368 OF TOTAD

With most of the pri 1 L flecting oecupa~
<ioa, together with ievels of educaticn and income, Factor
1 appears superficially to have the characteristics of the
soelomescnomie status dimension recognized in most otber
studies of utban factorial ecology {Fees, 1972, p. 286).
Sozi ax ation in Jeb , however,
can bs related to the cultvrally-based sconordc duality
that has been chavacteristic cf the city since its
infancy. Felative wealth (PLE) in 1960, for instance,
as in the late nineteenth ceptury, appears to vewain in
the hands of the Eng)ish-spesking sector of the popula-
tion @s represented by Jewish {1L7) and British-barn {289}
elements, while the South African-born (NS}, Afrikaans—
speaking {NL3) group tend 5till to oscupy less remunerative
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{NL7) , blue-collar? {Ni2, NL8) ewployment.

Whereas it is recognized that cultural wvariations in
economic status arose out of an inltial Zack of urban
expertise on the part of rmral Afrikasns immigrants in

s it is that, despite several
decades of urbanization, this dichotomy is still so
clearly defined. Bven in the social sphere, urban 1life
nas had less impact on Afrikaners than would pezhups be
expected, Despite the initial disruption of yural
Afrikaans kinship systems as a result of urbar ization
{Welish, 18971}, for instance, traditioms of early marriage
{N71} and large families® {NL&) have been peipetuated in
Johsanesburg, as has the strong adherence to tha Dutch
Reformed Church™ (NIS) cbserved by Troilope {1878) in the
Transvasl of pre-gold mining times. )

Notwithstanding that the above interpretation invites
analogy hetween the town of the gold rush days and the aodern
eity, it would be misleading to extend this parallel too
far. Waere, for axanple, wealth in old Johannesburg
depended largely on individual entexprise ana practical

in the ewtraction snd expled of .
1t is formally educated (PLS] peopls, sccupying profes-
sional {PL3}, directive (PLl, PL2) =nd sales {PLB) ocou-
pations, mainly in the tertiary sector {commercs and
finance, TPL4}, that are ths must affluent today

Bavies {346k, py, &b - 5} discusses the tromd Surabi-
ficeticn of South Africna census occupatiomal csbegorica
zma vhite and Llue-ssller groups, plaviag tre zlasses
ersftomen and produstion procose workers and workevs in
transport atd sommunivatios andsr tre letter hesding.

®

Ip sontrsst to tue spall families of the English-speaking
weetor {PLID}.

® The Duteh Feformed Guireh ss u»x~ defined consists af
three br tine ¥erk, the
‘u'uEE E de Terk pies ar Eerk.
These aree churches acuount for over eigtuy ger cemt
{v: Thy Atrizasn« .m.&x’!ng vzai atica of Johanaesburg
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The residential location requirements of groups at
various levels of the socio-economic scale here defined
are likely to @iffer widely according to desired standards
of physical and social environment, Whatever these
gspirations, however, they are increasingly restrained,
with decreasing socis ic status, by econcmic con~
sidexstions. The domiciiiary ideals of the high status
section of the population, for ihstance, are allowed
relatively free rein and find, in 1960, well defined
spatial expression in the northexn sector of the clty
(Figure 5.1), amidst 2 long established English-speaking
peer group, and taking advantage of expansive and
picturesque surroundings far divorced (both spatially
and visually) from the southern mining, industrial and
Non-White residential beit®. Lover socio~economic strata,
in turn, because ically unsble to
occupied by superior status levels, have progressively

_ more restricted fields of choice in which to exercise
their own residential preferences until, in the case
of the lowermost socio-economic group, location alter-
natives are confined to land commsnding the least over-~
all attraction. This, in Johannesburg, comprices Sec—
tors radiating east and west of the centrai business
cure in closeé spatial association with that saxs mdning,
industzial and Non-¥hite residetial area that scews so
rapelient ko the wealthy.

In broad terms, then, the residentiul location pro-
cess, as it is related to socio-economic status and its
cultural overtcnes, is seen here as being stromgly con-
#rolled by income’. Within the limits set by incohe,

enclaves

¥  Whereas mining snd industrial ectivity oceupy most of
this belt, areas of permeneat Wou-White residence ore
46 be found meinly in the vest, Veysnd the border of
Wnite Fonennespury {(Figurs 2.1},

7 '¥uis view is shared by Rees (3576, pp. 311 - 313} who
sess income as being the most im‘ortast dstersinent in
& bousing puvchase decision ipvelving met enly socie-
eicnomic eoasiderations, dut wlpo reguirements rvelszted

40 marital stavus, femily sizs dvd 1ifs style. The sftect -

of these oa re: Zentiel location in Johensesturg vill
te discussed ‘o wr in this chapter.
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Flgure 5.1: Pactor 1: Socio-econcmic status. Nomally distri-
buted factor scorss are dividsd into four cate- B

i ouck that each category contains :

he same nunber of sub-districts.




Jjesser degree.

other residential whims {such as the dssize to iive
amang social peers) may be exercised to a greater or

In addivion high status restogntial

Histérieal
zeation -

au sorl

develi .

townships

development ir Johannespurg has tended to whun un-
sightly gold mining aress, tomether with the secindary
iné a1 and 1

On she basis of these riiservations, and considering the
y i~ of the Originai mining Settlement in
. -:4 10ef, a generalized spatial model

them,

is

i ferdntiation in

Figuge 5.2: &

spatial model of s
tion in Johannestusrwy:-
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The ‘compentzic circles %1, T2 and 13- rmpresent the.
viitar limitiof wrthen development 7k thyeo moments in time.
-‘ésgats & residential enclave n the pariphery
of the urb:i.@réa at tisie ¥1. The pevipheral location
of this enclave north of #ha £k centre ensureS maximum
sepafatim betwesn it aud the trantverse wmining, industrial
and al belt AB. iy, in a—
of the Foregoing Qiscussion, Bl is the morh Jesirdble of

1dential locations By T1 and £ .
potentially availsble omly o *hose sble to bid vome
petitively for occupance in ihe face of strong demand.
The most successful hidders are likely to be those “at
the head of the so ic hierarchy wring that
M3 becowes a distyict refleecting the high socio-econcals
status of its populstion.

A& the corpetitive bidding £or residential land is
repaated over time, the loous of similar enclaves (B2,

#3), satisfying the condition of remoteness from 3B, forms
3 sector of kigh states arthogoaal 1o 2B and exianding

+to the fringe of the contemporary developed area. At exch
time stage, intermediate scoio-economic’ groups will
ocoupy the hest Iutersiitial locations ecomomically
availsble £o them, generating a series of sesturs, tack
samijar in spatial form to the high socio-economis status
guedrent, and ranging from high-mi@dls statut adjacent

4o the high status sector to low Status sbuthing 3B.
Areas sonth of the centre, Leing traversed ky thu minang-
snfustrizi-Non-Waite belt, suffer a constent Iecaticnal
disatruntage Telative o the norihern sreas, and thus
capenst attain similar statys levels.

Although’ this simpdz, if somewhat deterministic, model
explains the basic ~lemats of th
sock ic status in G yUa mors depailed

istyici-by trict on of thi four factor scare
categrries (Figure 5.1} reveals & .amer of deviations
£rom the ideal putiern of Figiure 5.2. Wbersas most high
poic-economie sktatys areas, for 1ustanre, ave included
in, sz are close +o, the broad sector extending norihwards
£rom the centre to the periphery of the Studd aves, one

s cpatinl variation of
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isolated high status pocket is found at the southern
ertremity of the ity — a part of the subuxb of
Mesdeor (of, Figures 5.1 and 2.1). Althcugh spatially &
closer to the mininy, industrial and Non-White residen~
tial zome than suhurban aress of simflar sge to the 2
north, Monduor has the topegriphic advantage of being i
situsted ia » pleasant valley which obscures fxom view a
the mine workings and sand dunps® so typical of the
remaining southern suburbs. ¢ -
Influences other than physical esvirosment must, by R
contrast, be sought to axplain anomalous lowez status . :
idential int into an otherwi 1y howmo- 5
genesus northern high status sector. Striking examples i
of snch intrusion are the iusular Nofwuod-Orance Grove
complex in the east, and the peninsular penetration of
Paykhurst in the west (cf. Figures 5.1 and 2.1}. Pro-
clained betwesa 1503 and 1904 Nerwood®, Orange Grove
2nd Parkhurst were forerummers in the spate of towmship
gevelopment that tooh place in the rorthemn sector
betwser 1902 v s y d) and 19063
£, 5 Waverley, Highlands North, Birnag},

a period during which more than twenty new residential
aistricts ware established in this area. fnlike surround-
ing contemporary developments, however, Nowwood, Parkhurst
ang Orange Qrove were feliberately designed to attract
buyers of i ke socio— dc status, by

small residential stands®® andg by offering attractive
credit facilities to purchasers {Smith, 1971). In the
survival of thess ower status enclaves amidst a high
status nom, the marketing policy of sarly township

*  ipart froo the visusl uglisess of the gold mipes, a
furtker disudvantage is zuisamce %% -aad bluvn from
mine dumpe {Hart, 19681, a provles lerpely allevisted
by bhe sheleres site of Hosdeor.

?  Besidential stands w.re offerad for sile is Forwsod
in agom {Smish, 1971). )

4% predominentiy $0 z 100 fest. This sthud size of
approximetaly 0,95 ka. allews gross pbpulation dessities
of around 50 perseas per hectars.
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developers appears, at least partly, to have overriddsn
pustulated considerations of locational advantage, It is
significant to note, though, that higher status levels
obfain in these northern angmalies than, for example, in
the southern svburb of Regerts Park, proclaimed in 1905,
and characterized by similarly small residential stands.
While sub-@istricts of high~middle status (the second
level on the socio-econonioc Stale) cling generslily to the
immediate perimeter of the high status sector, as expected,
the lower levels are far more fragmented in spatial dis-
pasition, with a3 nutber of low status oells, in partieular,
lying begond the immedlate compass of the mining-irndustrial~
Non-White identicl zone earlier to
2ll low status residential development. The situation
of wost of these outliers can, however, be related to
decentralized industry and, in one case, tc an isolated
Non-White township. For example, in the north-east,
low status dlstricts abut the long-established'! Non-
White settlement of Alexandra, ard small concentrations
of light industrial activity occur in Kew and Wyrberg.
similarly, South Mills, on the south-eastern boundary of
the study arvea, is flanked by the industrial estates of
Stesldale and Electron. The municirral gasworks of central
western Johannesburg, too, has low status environs in the
suburbs of Sunnyside and Cottesloe.
In swumary. it seems that the sectoral pattern of
soclom ic di iation in is subject

to modification in certain areas of the city. Deviations
from the sectorsl pattérn are attributed to variatiors in
topography, to variations in the policy of township deve-
lopers toward the subdivision of resldential townships

and to the location of isolated pockets of industry and
Non-White residence. With these local anomalies consldexed

11 Alexasdra falls beyond the jurisdictisa of the Johannes~
burg ity Council and is not included in the study srea.
The location of Alexandra relative to Johannesburg is
suown, however, in Pigure 2.1. The township of Alexamdra
is the oldest extent Non-White residential district in
the Johsnneshurg area, with it's sétablishment datiag
Besk to the turn of the centwy ~ (Wilson, 1972).
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however, ik still seems valid to regard the spatial

ai tion of socio- iz classes in Johannes-
burg a® being governed largely by the desire to marimize,
within the bound¢ of economic feasibility, the distance
beusean chosen residential location and areas occupled
by Nun-Wnite residential townships, industry and mining.

Factor 2
Table 5.3: Principal loadings on Factox 2.
POSITIVE LORDINGS NEGATIVE LOADINGS
¥o. VARIABLE 0. VARIABLE
rrl | % UNDER 15 9,900 | Nil | POPULATION DRNS.0,630
Pr2 | % NOT EC, ACTIVH 0,867 | NL2 | ¥ OVER 65 l-o,625
PL3 | % IN HOUSES 0,832 [ NL3 { § MARRIED 0,621
PLd | DIST. FROM PLVI § 0,653
PL5 | % S. AFRICAN Q,511
PL6 [ % ED. TO STD. 8] 0,412
VARIANCE EXPLAINED BY FACTOR 2.= 4% OF TOTAL

umerator's sub-~districis are ranked by this factor
alang z scale reflecting the predominance of one of twel?
age groups representative of early and late stages in the
humar Zife oyele. Positive factor loadings, for instance,
charxacterize districts at ong end of the scale 4s having
a youthful population, with the under - fifteen age group
prominent {PLl), while at the opposite end, census sik-
aivisions reflect atyplcally large nunbers of married'?
(NL3) persons over the age of sixty five (NL2).

3% A debailed multi-level age breakiown wes not included inm
the 1ist of veriables in sn effort to satisty the conw-
ditions, outlined in Chapter k, of efficiency and unam~

tiguity. At the aeme time, it wes felt that e aingle

messure of centrel tendemey, tuch as median or mean zge
per gub-~diatrict, wonld lack yrecision and would tend to
mask the role, psrbicularly, of sge cetegories st the
two extremes of the 1ife cyole.

1% Ipcluded under this genewral wotetios are the postemarital
states of aivorce and widowhoad.
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Associated with each of these opposed life cycle stages
is evidence of differential dwelling type and location
preference’®. The young, for example, tend with few
exceptions to ocoupy single-family detached awelliig upits
{ML3) in sreas periphercl to the cefitzal business core
(PL4), while the older group, less well represerced in
swburben houses (Table 5.4}, opt in many caves for resi~
dence in centrzl high density {NLi) flat and apartment’®
complexes (Figure 5.3).

Table 5.4 Proportional repregentation of age -groups by
Gwelling type : Johannesburg, 1960. Figures
in italics indlcate the gifference botween the
proportional representation of individual ige
groups in houses and flats, and the division
characteristic of the population as & whole.
Signs give the direction of the deviation.

DWELLING [PERCENTAGE OF AGE
OF

TOTAL
TYPE  [POPULATION O-14 15-19 | 20-24 § 25-64 854

" HOUSES 75 86 #1231 78 +2 | 62 -131 71 4 | 59 ~1§

e FLATS &
: 20 11 -9 |13 -7 ] 28 +3 |25 +5 | 30 +1

gource: Republic of South Africa (1966).

Wherea: the interrelationship of charactsl ol nousing
and age of rasidents the existence of ag fic
residential requirements among the population of Johanmes-
burg, age in the life cycle is not necessarily the only
! determinast in dwelling-type selection. It may be valid
to suppose, for instance, that the life style needs of
young childven are best satisfied in the spacious environ-
ment of ovtlying svburbs, but it is unrealistic to credit

D 1% Many American urban factoriel ecelogies have isolated
& similer stage on the 1ije cyele Pactor relating
housing type and ege indicators {Rees, 1972, p. 287).

Apartments, in the 1960 cencus definitien, differ from

Fiats wainly in that they contain mno independent cook-
ing tocilities (Republic of South &frica, 1966). In

§ this discussion the term flat is used to inciude both
Lypes.
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FACTUR SCORES
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this school~-going ‘(PL6), economizally inactive (PLZ)
group with the decidfon to locate in these surroundings
instead of in a crowded flat area. This cholice is made
and effected, rather, by ap plder parental greup, who may
or may not share this preference for the subrybs, but
whose decision is weighied by the perceived noviing
needs of xhe fomily'®.

Family responsibilities, of .conrse, wve unlikely +9
infiuence the location decisions of all age gzoups =qually.
The over-sixty five grcup for instance, free in most cases
of dependent children, are able ‘to give free relgn to
their own residential ideals and may decide, as often seems
to be the case in Jchannesburg, to relinguish the novr
wasted space of the suburban residence in favour of the

. the p : urity (dve to proximity to
other wnits) and the acuwssibility to central business
and recreational functions, offered by a flat. Thix
iccale is often preferred too by their newly independent
offspring!? for similar reasons of accessibility, but
probably also due to the freedom of daily movement
zliowed by an easily managed household, and the locational
mobility made possible by short-term rental comtracts,

In yeneral texms, then, choice of dwelllag type is
seen here as being by two : In the
first instance, altematives are seen to be evaluated on
+f basis of housing vaquirements pecullar to persons of
varions ages, Tnes: reyuiveseais Ive, in twrm, either
medifaesd or reicforsed ascording to the second detexr-
minent of commitwest £ the individial to the reridential

*®  unterns’ter {1968; shovs thet childless couples and
evuplas vith ndult progeny predominste in the Johsomeu—
burg nigh-zise £isu cogplex of Hillbyov-Beres. In casces
where yovng +hildres sre found in flats, their parents
usually are seskiug eitermstive accomuodstion, regarding
thempaives purely as sojourdcss in thuir preseut place
of residence.

37 Rotice in Tevils 5.4, for example, tbe rerkedly greuter
representation in fluts, releiive to that of otker
groups. of not oaly bhe £5+ group but elgo tne 20 - Ih
age category. Usfortunubely the gross teusus age group-
ing of &5 - €k tends bo sbscure the points at whizh
tuis flatward trend is reversed and ther reiaibiated,

T
}
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commonweal of a £amily. Further, the dlscnssion thus
far has seen personal sympathy with a family group as

£ predictshly AL to temporally well
Sefined life cycle phases. This dererministic dinking
of life and family cycles is perhups Somewhat
simplistic'®. Nonetheless, it <ivves, in conbination
with recognized dwelling irp. ;references, to make -
possible the formalzti:. of a grolic mpdel of inbya-
urbap movemen: betw.oon types of honsing in Yohannesburg
{Pignres 5.4 nad 5.5).

COMMITMENT ‘TO WEL:AP.EJ TRELLING

OF A FRMILY L ——
CYOLE

MOVE 2

MOVE 3

TETE GO TTHENT - FLaT
SPFETEOOD CHYLDEEN INSEPENDENT

Figure 5.4: The yelationship between stage in the iife
cyclie, commitment o the welfare of a fomily
@nd intey-dwelling migration in Jehannesbarg.

1% 3¢ pes bees suggested bhat in wn sconomdcally developed
ceiety, indepsngent individunls xey eled: te dive ot~
vide of the femily system, X
to u career or eipply tv pelf indulgeuce
Aléhough # group sxpiieitly rejecting femiliom doubt-
less exists in Johonnesburg, evidence ehovs that atter

the age of tweuty, most young Wid:® sdults scon imitiate

rumiliee of their own. OFf the 1650 pupulaticn for
inetance, wmmarried perscis wruoust for 05 per esip

of the age group Fiffeex to pinetsen, droppisg eherply
%o 36 per cany for the twesty tz GyERty fowr cALEEOXY,
B per cent for the twenty Pive 3 twenty uine group
and omly 11 per ceub of hges thirty to thirty four
{Republiv ouf Soupa Africa, 1965, It is signigicant

to yete is additicn that ke 1960 cousss elassifies

b yer ecent pf Jobencesburg fimilies us being cheraster—
ized vy one or bubh Flup fepsrient childres,
with the remaining 25 per cent Lwing fimple ansbend—
wife fyude (Eeputiic of South Afriee, 10708j.

4
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The toneept of iuter-dwelllng migration can be
examined spatially.  Superimposed on a stylized spatial
rapresentation of the growing city of Johamneshury, where
new Luburbam “evelopment is tcutinually pushing the urban
£rings outwerd, and where high density residential land i+
uses are irvading the old spacious sukuzbs wlose to the
city centre, tiis migration tycle nay be seen to maintain; =
despite urban expansion, a concentric array of zones
differentiated according to the aye of their respective
populations {Figure 5.5)1%,

Figure 5.5: A spatial madel of life cycle differentiation
in Jobannesburg (symbols explained in textj.

Where urban yrowth stages A, B, ¢ and I cover one
human 1ife span?®, locations 1, 2, 3 and 4 are residential -

1% Most concentric models of urbax 1and use haye at their

tese the mssumpticns of a mopo-nucleated city, with
accussibility t2 the centre declining st the same rate
in ell rodicl airections frow it. While it is recognized
they Jowanssspurg sstisfies neicher of these assumptions
perfsotly, the brogily comcentric tand use patters

noted Ly Lipvorth 1961}, and the variatica ir popu-
leticn ags strusiuce from eentre to periphery isolated
by this factor, serve to justify the use »f s concentric
framevark as sx explanatory device here.

The rate of growth suggested by the model, although
¥rimarily illusirating an argument, iz neot =atirely
anreatistie ¥ it is reslized that the rity of Johanpes-
burg has 4tiained ivs present size ovar a period libtle
longer than the life expectanzy of sny of its ¥hite
inhobitanta,
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areas within & particular sector of the. city satisfying
the sequential iffe cycle reguirementi of one socior
economic group. At the first point in time, A, 1 14 a
residential encia‘e within a zone of nhew peripheraily
located kouses, ocvupied by representatives of hie
contemporsary generacion of chilien, togatier with thzip
parents. 25 these children mature to early adilthood
{stage B) and necome independent of thei:i parents, they
make the first wove ia tha migration cycle, to a resi-
dence in the flat area (f) that has now invaded the
former zone of old houseés (oh). The second move in the
eycle oceurs at stage C, when this group reach hiddle
adulthood and have young children of thei: owm. This
transmigration passes through zones of new flats (nf)
and ol nouses and is dirvected toward the current zone
of new houses (mh}. Finally the late adulthood move
{move 3) back to a flat (f or nf) is initiated when
the mew generation of yoimg adsits leave home {stage D).

Clearly, it is wiTealistic to assume that ndne of
the residents of a socio-economic sector will ever cross
its bounds to iive elsewhere in the city, just as it is
nistaken to suggest that the emtire population will follow
the sane pattern. of iuter-dwelling movement as they age.
Some may, for exampls, change their place of residencs
anly once, and others four or more times. Sowe may become
more affluent and wander beyond the limits of one socio-
économic sector. But this movement, in aggregato,
provided that it foliows the general tenets of the
migration model developed above, will tend, against the

of immcbile idents, to maintain cenhcentric

zones in which spezific age groups predominate. Central
£lat areas, for instance, whatever their basic stahle
population, will always contain stronj young adult and
independent late adult elements, owing to contizucus
immigration of non-family and emigration of family groups —
families who are recelved, in tura, by sutlyiug zones of
low denstty detached housing.

While the spatial prineiples of 1ife ecysle differen—
tiation in may be 11 within




bounds, however, the finer distribution of scores for
Pactor 2 skows tigniffcant departures fxom the ideal
concentriz patiexn. A ceatzal clustex of son-family

Flak dwellers is, for instance, clearly demarcated by
extrems negative factor scores wnd accords with the

mbdel. At the same time, scatt-red suburban ouiliexs

of ‘4imilar character are also evident, coextwnsive with
mich Jecentralized flat complexes®’ as Killarmey, Hosebink,
Highlands Worth ien 2 and the tip 6f
Houghton in the north, Cottesioe®? inm the west, und the
mixed business and £lat corve of the subuib of Rozetten-
ville in the sonth {cf. Figures 5.3 2nd 2.1j.

. these isolated high demsity flat pockets ve thuir
anomalous exlstence in the midst =f suburbia to locatlon
decisions made by property developers, backed since the
1930's {City of Johanmesbirg, 1971), by xesidential
sening pattexss laid oub in the lockl govermEsit's town
planning scheme. More significant in this comtest,
howster, is the observation thut despite considersble ;
differences in distance £rem the cemtral ity betwses the
distal fiat islands and the central flat complex, both
aréas contain poputations of simllar age structure. This
sears supezficially to suggest, in modification of the
opinjon expressed earlier in this chapter, that it is the
physical character of flats, more than uccess to the

2 The 23ty Bugipesrs Depar t {Fozwaed
Plgoning Brsnchi druws w distisetion betwesn fiat
area: emd evmplozes, with tie lstter defined as tom-

s townships in whick ell residentaal I.-d is
zoeed for fiat development {City of Johanae. B
1971}, The term ccmpler is used here to imp . imsly,
o spatiel cencentration of fiats.

"2 rottesice it met & trie flut complex, teeause although
N sonteining & auzber of multi-unit dweilizgs, wmasy of

thess &re in fect barrasks, one Set of % is imeor—
pursted iz zn institutios Tor the aged and suctrer
nousing eléments (in 1y80) of tue Séuth African Arey.
Tus expsusive distvict contmining Maritort ia the far
nerth, %03, it misiiading. This is oot a cluster et all,
Yeing largely undsveloped and with such fwelling units
%o &0 exist scattered widsly o wr its ares.




_ shopping and recreation Facilities and employment

opportunities of the ‘central business district, that

the i%y age groups that
tend to occupy thewm. It is, liowever, mizleading in a
modern technologically advanced city to equate distances
and access, just as it is mistaken to suppose that all
shops an@ offices are iw the C.B.D. Many of the outlying
£lat areas, in iast, ewjoy tue dual advantages of proximity
o a major decentralized business district, such as those
at Posebant =@ Rosettenville, vhile belng served at the
same time by & major radial Siansport artery, providing
& rapid motor commuting lirk with the city centre.

‘There appears, then, ko be littie foundaticn to the
argument that access to a bu ceptre is a minox
fastor in atéracting te f£lats tlhe distinctive flat-
Aweiting populatisn. Further, exemination of the dis-
tribution of intermediate factor score rateg
{Figuve 3.3) makes it possible te powtulace
iness istrich i
detarminant thon housing type for some of the indupeddent
nen-family persomns suppised to be typical flat dyellexs.
Spatially, these miadle categories spread ¢ 'tward fram
the cemtre of the city along maim radizl roads in @
series of finger-like intrusicns into the outer zone oY
vouny families, an@ imclede both sub-districts containing
mived £lats and houses and a mumber that hav: 1o flat
component at all. The latter sub~districts have, there-
fore, no physivel distinckion from districts in the zune
of detached dwellings, yet they house relatively moce oid
and young indspendent people than do the outer avaas.
This differential attraction canpot be explaived in terms
af type of dwelling and depends rather, it scems, on
differential access to yadial transport scutes and hence
to the central business district.

The radial routeway system, wich enhanced access to
the C.B.D. appears, then, to be #se major modifying
influence on the ideal someentsic pattern of life cycle
ad tian in If the map of Ffactor
scores was transfcrmed and travelling time and cost |

ity is a more
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substituted for distance, a much closer approximation to

i 51 stributs

of 1life cycle stages womld
Frobably result.

Facter 3, Factor 4 and Factpr 3
The census varizbles describing Factors 3, 4 wnd § all
relate to ethnic origin, veligicns affiliation and in

some o

25 to occupation. The factors bear, therefore)
a ressublance tn the sshuie status dimension frequintly

by factorial scological stulies in other parts
of the warld (Rees, 1972, p. 286}, and collectively may
ke said o reflect the ethnic structure of White residential
areas in Johaunesburg. The ethuic starus factor txiad
#iffer one from the other, howevar, not oaly in temms of
the particular ethnic group that they isolate, but alsy
accarding to the spatial distribution of each within the
census sub-district matrix coverimg the city. In xaoog-
5, the fator loading stracimre
of each fartor will de discusse: 3
determinants of rvesidentic! losatlea foy dche thzse ethadc

nition of these diffeven

individually xud
FYOUDS i and £

The Ifirst of the thso
sub-districts along a scale charasterizad at sne
{Table 5.5 by sub-districts containing a
nuaber of perscas bomn dn Southerw Europe (PL2)
to Roman Catholicisw (PL1} and
industry (2L3). 2%t the cpposite end of the ecale, sub-
gistricts have a bigh relstive proportion of fwt
£hurck affiliates NI},

sthaic £ACLOrs aTTEYS LTAISLLOT

rtugal, & N
1, TRaiy asd
rumbers of

jes imcluded in tois variutle sre
e, Italy sud Gresge. OF tiese, For
& have toubributed by far the ler
vants to Seuth Africa.
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Table 5.5: Principal loadings on Factor 3.

POSITIVE LOADINGS NEGATIVE LUADINGS

No. VARIABLE no.

PLL | % ROMAN CATHOLIC O,767 | %Ll | % puTem REp.%* J-0,384
PL2 | % BORN IN S, EUN 0,639
PL3 [ % IN MANOFACT. {0,530

VARISNCE EXPLAINED BY FACTOR 3 = V¢ OF POTAL

Southern Buropesn migration to Seuth Africa, although
by no means absent bsfore this time, accelerated in the
post Worid Wur Two years to reach & peak in the late
1960’s (Table 5.6),  In 1960, the southexn European
population of Johannesburg was only some 14 00O in L
natber (Republic of South Africa, 1966) yet evidence was
already present of spatial clustering of ihis group
{Figure 5.6), purticulaxly in suburbs such zs Grange ! £
. Grove in the nortd, Troyville and Berridenhout Valley | [
. in the east snd La Pochelle in the south (cf. Figuwss B :
) 5.6 and 2.13. - -

Table 5,6: Scuthern Luropem im«myrants“ entering South :
nfricas 1924 — wl

PERTOD WOHFER OF SOUTAERN | AVENAGE YEARLT | {

EURIPESN IMMIGRMNTS TIMIGRATION I

1924 ~ 1938 317 199 i
w1 1940 ~ 1947 2372 206

; . 1948 ~ 1955 11 340 1418 :
el 1956 ~ 1959 7 087 1772
O . 1960 ~ 1553 5 854 2 216 v

3 - 1964 ~ 1967 29 €88 7 222

Bources: Republic of South Africa (1964, 1967, 1370b}.

: 2% %his is the highest negative loading on this frutor. :

3 Altuough it falls telow the arbitrary ﬂlgn:\f)cacc! thres—
nold, it is included here to illustrabe the uegative side
of this factar.

25 pye small group of immigrants vorm in Speim are not inelu-
ded in $bis table, sz the cources from wpich it is derived

. g g include this group io & broad end ill-defined other

o ! . Buropean eategory.







Factor 4, in contrast to the preceding factor, doe:
not isclate a recest immigrant community, but differes-
tiates sub-districts rather on a cultural-re’igious
basis {Table 5.7) with districts at one extrenme reflect-
ing the relative predominance of either Jewish (PLl) or
Arrik ing (PLZ) inhal , and the othes
extreme being characterized by sub-districts containing
a high relative porportion of English Protestants (NL1}
and persons born in Britain {tL2}.

dable 5.7: Principal loadings on Factor 4.

[ PUSITIVE LOADINGS NEGATIVE LOBDINGS
w0, VARIABLE OADING] HO. VARIABLS
e
PLL | & JEWISH 6,528 { §Li { € ENGLISH PROP. |-0,551
PL2 | § AFRIK. SP.%% 0,250 | L2 | % BRITISH BORN 4430

VARIANCE EXPLAINED BY PACTOR 4 = €% OF FOYAL

Small numbers of Jews entered Scuth Rfrica between
1800 and 1880, but the greatest immigration ocourred
between the years of 1820 and 1210, when sume 40 000
arrived in this country, Host Jewish immigrants settled
in either Johannesburg or Cape Tewn and were guiskly
assimilated into these urban societies (Saron, 19483},
The Afrikaans-speaking community is in most cases Sovilh
Afxican~born, and in common with the Jews, has elenmunts
of the community who have lived in Johannesburg since
the turn of the ceatury. But where the Jewish group are
often only dlstinct from the majority English-speaking
populat’on of Johannasburg in turms of religion, the
more cbhvious diffeventiating chavacteristic of langnage
sets Afrikaans-speakers apart from the grester number of
the city's imhabitacts.

26 1pis variable dces nol gqualily for inclusiocn here, but
is presented to aveid confusion of Jewish and Afrikeens
neighbourhcods, otk of which are charapterized by high
positive factor scores in Figure 5.7.




FACTOR SCORES

oven 0,62¢
[ Jo.conro 0,674
i o.574 10 -0.000
|-

T escamo

Figure 5.7: Factor 4: Jewish and afyikaans population.
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Although spatiaily separated one from the other, <
both groups seem to favour a residential locaticn close
45 the C.B.D. and the industriai and mining belt, forming
a broad hand of Jewish and Afrikaans settlement dividing
the English dential areas into
and soutlern components {(Figure 5.7%,

The third ethnic status factor, Factor 5, classifies
sub-districts in Whive residential areas according to the
porportion-te nurber of Non-Whites that are resident in
them {(Table 5.8).

‘Tabia 5.8: Principal loadiegs on Frotor 5.

POSITIVE LOADINGS

NEGATIVE LOADINGS

NO. JOADING NO. VARLABLE
{en1} % IN SERV. OCC. | 0,632 | WLl § ¢ FEMALE 0,503
P2 § ¥ NON-WHITE 0,565

VARIZNCE = EXPLAINED BY FACTOR 5 = 3% OF T0TAL

% portion of the Non-White population of Johsnmesbury

ies dormltory to their place of
empicyment within the White city. Distzicts in which the
largest numbers of Non-Whites reside in this manner, accort-
ing to the factor loadings, are those in waich thera sre
fumerops Whites in service occupations {(PL1). Spatially,
these areas tend to be ive with the i 1 apd
mining belt {(Figure 5.8}, whers barrack-iike eompounds.
house migrant miners and industrial workers, or they axe
lucubed within high socic-economic status White areas,
whexe the Non-wWhites are employed as domestic servants®?,

Census sub-areas with the smallest Hon-White cauponent
are those with relatively large White female populaticns (NLY)

27 gpe 1940 census report on Metropolitan Joksnnssburs
{Republic of Bouth Afvica, 198€) givea uo relevant
inforgetion For Coleured or islan groups, but sho
tnat, of toe $45 740 Africass residing in Matropolilas
Johannastuzg, sems 5,8 per cert are housed in barragks
wdtuched to mines or imdustrisi soncerps und 21 per cent
are found in Waite urban and Suh-urhan areay,

f
é
j




FACTOR SCORES

OVER 0.57¢

[ eomomo o679
5 os74 10-0.
[uscen-o.7¢
T Jexcivnen

: Pactor 3; Non-White population.
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and arve often characterized, in a’dition, by flats and
high residential densities. Independent unmarried and
widowed women sre prohably attracted to compact dwelling
wnits, which require minimal upkeep and are therefora
unable to support domestic Non-White staff complements
of the size that is required to maintain single family
detz-hed hov es set amidst expansive grounds.

In general, the ethnic growps isclated by FPactors 3,
4 and 5 show a tendency to cluster within distinct
residential enclaves. The location of these modes of
settlement differs fyom one ethnic group to the other,
governzd in the £irst instance by the range of residen~
tial locations potentially open o each group and, in
the second, by the manney in which thé residential
ideals of each are exexcised within this field of
choice.

Cohen and Hart (1372}, for instance, see the
specific resldential requirements of soor immigrant
Portuguese in Joheannesbury s being satisfied in the
suburb of La Rochelle (Figure 2.1), whewe housing is
relatively cheap and access to the work cpportuiities
of the C.B.D. is good. Similar residential needs seem
to be typival of a largs proportion of the southern
European group, who have invaded old suburbs characterized
by small residential stands and houses, close, in most
caszs, to both the central business district®® and the
zone of industry and mining. Anomaliss ave, however,
evident in the north-eastern sector of the city, whexe

have abeut the outlying
industrial estate of Wynbery (cf, Figures 5.6 and 2.1),
and in the £ar north where market gardening probably
accounts for high relative anumbers of sonthern Eurcpeans
in a sparsely populated semi-rural district. The multd-
nedal of south settlement in Johannes-
burg is not necet sarily indicative of 2 lack of community

2% 4 gemeral tendency for foreign-born persons bo reside

in central areus iv indicatad in Bheb .the veriadle
percentege born in South Africa iosde positive.y on
Factor # {Table 5.3), as does distatce from the peak
land value intercection.




74

cohesion but may possibly reflect, rather, the location
of the individual 3 or even inf 329
groups . thsh comprige this broad and scmewhat arbitrary
classification.

By virtue of their habitation of a broad zone
pagallelihg the mining axis and abutting the central
business core, it could be argued that, like the southern
Euaropeans, the Jewish and Afrikaans comsunities value
proximity to places of work. While this may ba true of
elements in the aAfrikaans group of low soclo-economic
status, the generally high socio-economic status of the
Jeus makes minimization of commuting costs an valikely
determinant of residential locaticn. The xelative
affiuence of this growp also diminishkes the role of
housing cost as a Limiting factor in the selection of a
dwelling sits, while such considerations restrict a
large portion of the Afrikaans-speaking population of

to residential areas immediately

to the mining-industrizl belt, close to the western
border of the ciiy (Figure 5.7). In the zhsence of the
economic i that so iy influence southern
Buropean znd Afrikaans settlement patterns in Johannesburg,
the Jews have a wide range of @vellings =nd lccations open
to them, yet still elect to live within a yestricted
residential area in the northern sector of the city. The
present basis for this decision is probably a desire to
reside among an established peer group, but the reasen
why eacly Jewish pionsers chose to colonize this area is
obscure. The imitlal attyaction of ihe area lay,
possibly, in its velative nearness to existing Jewish
commanity facilitles in the central area, in the
picturesque and expansive residentlal stands that it
vffered, and the nigh sccial status that was perceived to
characterize the northexn suburbs.

of Wi ia White arsas xaflect,

#%  gohen snd lart, for instance, show that 58 per cent of
the sampie of Portuguese interviewed in Le Roghelle come
from the nortn-western reghon of Portugel {{lonen mnd

Hagb, 1972, p. 88)
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simply, the locaticn of places of employmest able th
offer to Non-Whites rudimentary dwelling fadilities on
site. ¥ oy of the inhabitants of thess

are permanentiy domiciled elsewhere, and leave their
famiijes for lony perleds in ordsr to exploit the econsilc
opportunitiec and chesp {if not free} housing offered in
¥nite Johannesburg. The major poriion of the Non-White

lation of Joh . however, is housed in town~
ships on the ( Ay's periphery. These are relatively
and socially and ¢ in

to the amoxphous overiay in White areas, the only real
Nor-White comnunities.

SUMMAEY OF FINDINGS
Based on an image factor enalysis, three basic factorial
4 anerge 1o 4
of White residential sress in Johannesburg. These are
y congruent with dimessions of econcmic status
Family status and ethric status described by a number of
£ ial 265 eismdiere, but show minor variations
from the stondard triform model, These deviations are
in some to unigve 4 )
pertaining to Jchannesburg, and in others to limitations
in the rapge of varisbles used in this study.
S status in is shown, fox
tance, to include with measuzes of income, educakion
an@ occupation, the cultural duaiity between English ansd
afeitaans-spesking inhablitants of the city. Stage in the
life cycle dees not inslude any specific reference to
families, a short~coming im the data, and is supplemented
by agditional infommation to Gemonstrate the links betwean
family status and stage in the 1ifs cycle. Ethalc status
in #hite Johanneshburg is divided into three components,

the scci :

Loroas,

with tWe is: it well def: & Jewish
and Afxikaans conmunities, and the thizd an uncossolidated
of the W population dormitory

sellings in the White city.

e




"%

The spatisl ation of

& states,

sgage in the life cycle and ethnic status are shown to FOllow

opganinational principles of settorality, conecentricity and
aoiiality wespectively. In addition, sorio-economic sestors
are shown o be strongly influenced by the lecation of the
transverse belt of mining, industrial and Son-White residen-
tial land use, with the lowest status areas being those
inmediately adjacent to this zope. Thess Low-status
sectors, iAturn, are shown $o kouse poozsr ethnic Groups
such us the southern auil the AF

community, and the mining arsa itself a population of
wigrant Noo-¥White miners and indvstrial workers.

EEE COMPONENT FAOTD
Amonyg the £ix minor dimensicns shown at the beginning of this
dhapker to isolate undgue variation amopyg the thirty fong
varizhles used dn this study, oaly dne has more fian sne
variable Ioading signdficantly &n it (Table 5.8).

Tuhle 5.48: Prissipal loadings oo Dimstsion €.

FOSITIVE LOALIBGS NECATIVE LOADIUSG!

RIAELE k.

dND. v NO. TAEIINLE ABDING]
L1 & aw movrne o 0,280
PL2 | & NOK-WEITE 2,580

UARIANCE EXPIRINED EY DIMS8SION 6 = 5% OF TUOTIL

High positive scores on this dimensich izdlate
snumerator's sbb-districts that contals high relmtice
numbeys of Mhibk inhabitints in the mining dndestry {PL1).
25 well a5 large sambers of Non-Whites. In almost svery
case, these distydots ide within the mining belt (Pigure
5.8%.

‘The importawt festure of this dinension, bowewer, is
that, 4n being excluded from the image acalysis as unigue
wariance, it has explicitly isolated a dimensicn of varia-
tivn that is saperimpored on the mverall seoise-sstinwmic
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Figure 5.9: fimension 63 Pexsons employed in the mining
indugtry. :
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| stzustute of Johanmeshurg) but whith strongly influences
i the spatial organization of other aspects of residentia)

| aifferentiation,




CHAPTER 6

QUANTITAT!VE EXAMINATION OF SECTORAL AND CONCENTRIC
ESIDENTIAL PATTERNS IN GORANKESBURG

In Chapter 5, it was concluded that socio-ecoromic status
in Johannesburg is sectorally distributed and stage in the
life cycls concentrically arrayed. This conclusicn is,
however, based purely on visual inspection of the relevant
factor score maps. A few recent studies have attempted to
eliminate this subjective evaluation of spatial patterns
and have developed a methad, based ok two-way analysis of
variance!, whexwby the relative importance of either
sectoral or concentric principles of spatial organization
can be guantitatively evaluuted and a statement made on the
prabability that the spatial relaticaship of. a vazigble
to any one of these patterns could have occurred by chance.
The most sophisticated applicaticns of the analysis
of variance method co the evalwatlon of intra-urbun soclo-
economic patterns are those of tusdie {1969} and Rees

{1970) . Weas' statistical exanit:
wvarlation of socin~economic status and family
Cnicego is of particular significance bacause

ion of the spatial

status in
it incoz~

porates two objectives. It evaluates, in the first instance,
statements concer .ny socio~economice patterning made earlier
in the study and compares these findings, in the second
instance, with the results obtained in cther studies using’
similar techniques. In vhis way, Rees is able to suggest,
albeit tentatively, a modification to the commopn sector~
zone model, based on variations in tha size of urban Negro
popualations. -#e finds in Worth Auerlca, for exauple, that

¥ analysis of varlance fs dissussed is some detail by

smongst others, Croxton and Couwden (1955, pp. 706 - 720)
&nd move simply by Oregory (1963, pp. 233 ~ 150).

i
]
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the larger the city, and therefore its Negro population
component?, the stronger becomes a subsidiary variation

of 1 © status by ic zohe and »f Yamily
status by radial sector. Ress explains the concentric
variation of socio~economic Status in Chicago (the largesc
city in Rees' sample) in terms of a proress of racial
succession, where low-status Negroes have invaded fomier
middle and high status sectoxs in the central city to form,
together with poor whites in the centre, a concentric-zone
of low statps.

The present chapter uses the axalysis of variance
method to examine spatial socio-economic patterns n .
Johannesburg. Based on the experience of Rees it is
suggested in this chaptex that Johanneshurg, by virtue of
the lucation of Non-Vhite cotinunities in areas peripheral
to the White ¢ity, will not, despite its large Non-White
population, have developed an equivalent zone of low status
at its centre.. Stated differently,.it is postulated that,
by housing Non-Whites in wrban fringe areas, the sectoral
structure of the White city is strengthened.

METHOD OF EVALUATION

A matrix of 30 cells was superimposed on a map of Johannesburg,

each cell having a location co-ordinate expressed in texms

of cne of six sectors (labelled 1 ta 6) and one of five

concentri¢ zones {labelled A to E) as indicated in Figure §.1.
The location of the sectors was declded somewhat arbi-

trarily, but determining factors in this cholce were the

gbrongly trending east-west mining delt and the northward-

raaching high status sector. By virtue of theixr relatively

insignificant vesidential and physically

location, it was decided to exclude gold mining axeas Loom the

analysis itself. The concentrinc 2ones wers defined so us to‘

? Rees sssumes that, since all the cities in his senple are
in the north of the United SBtates, end one in Careds, it |
is safe to equate totsl populatiza and size of the'negro
compunity.

i




: B include within each zéne approximately the same number of
Do \ sub-districts, and so to take account of declining popu-
e ] lation densities toward the urban periphery.

JRS—

Figure $.1: Matrix of sectors snd zones in relation to
1560 census enumerator's sub~districts,

8 - i The analysis of vatiance sets out to establish, across
QIS 3 stx hundred and seven sub-fistricts, the relatve praportions
¢ of the cverall wi iation of soclo-economic status and stage
the 1U:’e cycle tb can be attributed to differencer hetween )
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sectors, betvi is and to variation within cells.
in practicej ..is 1s achieved by calculating, for the

overall case, the sum of squared sub-district deviations
from the overall mean, and in the between-sevtors cade,
the sum of deviations £rom the mean of each sector, squared

" and susmed across all sectors, A similar procedure is
g9 4 followed for the between-zones case. The within-cells
sum of squares is defined as the sum of squared devistions
from the mean of each cell, sumved for all cells. The
SLLT residual sum of squares is made up of tho difference between
the overall sum of sgeares and the ccombined sum of sguares
S L of the other three sources of variance. Each sum of squares

T - [ is converted to an estimate of variance by division according A
to an appropriate number of degrees of freedom, and ratios
between variance eslimates sompared with values on

C 5 F 3 on® Jory,i3§3. p. 140) to
ascertain whether the greater varianc. sstimace diffess
significantly from the lesser.

ANTERPRETACION OF RESULTS
The results of the analysis are presented in Tables §.1
and 6.2 be.ow:

Tabile £.1: Analysis of variance of zonal wud sectoral
o in R
SOURCE CF suM OF DEGREES OF | VARIANCE
: VARIATION SQUARES FREEDOM ESTIMATE
TOTAL 504 606

BETWEEN SECTORS 350 5 70,00

BETWEEN ZONES 17 4 4,25
WITEIN CELLS 148 577 0,26 |

INTERACTION 83 20 4,45

o= BETWEEN SECTORE

o E INTERACTION

= 15,73 {significant at the 0,01 lavel}?.

i . 3 sigaificence st the level of 0,01 mesns thas there is
i no mé&re thas one per cent prebabdility that a ratic of the
ob¥srved order could havs ocourred by chance.
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7 = BEHERN 2ONES 0,56 (oot significant).

Table £.2.: Enalysis of variance of zonal and mectoral
1ife cycle patterns in Jchannesbirg.
SODRCE OF SoM oF DEGREES OF | VARIINGE
VARIATION SQUARES FREEDOM ESTINATE
TaTal 621 06
BETREEN SECTORS | 56 . H 11,20
BETKEEN ZONES 400 [ 100,00
WITHIN TELLS 153 577 L 0,27
INTERACTION iz 2c ©,50
5= DEDONEN SEOIORS - 18,67 (sigmificant at the 0,01 levell.

5 - BETHEEN ZONES

RTERECT = 185,67 {significant at the 0,01 level).
The P-ratios of Table 5.2 show that, in Johanneshury,
family status varies significantly by sectors. and zames.. . ..
A coopariscn of the two ratics reveals, however, that con-
centric sonal varisticsn, a5 seggested in Chapter 5, is
the deminant principle of spatial life-cycle crganization.
The secondary sectoral varisbion of 1ife cycie can probably
be erplained in temns of tbe cbsérved tendency for life cycle
sategories nomadly chavracteristic of iﬁne.m urban areas,
to penetrate outer zones in finger-like pxc;er:cir:z:s £0110w-
ing majer radial LTEDSPOTE TouteS.

e ic status, by & 34
sectoral in spasial orgesifation®, in support of the sectoral
podel of sock dic statis in the prewi

chapter, und lending to the that

-

Tohneren {19753 un,un tmz snulysis of varianze, in 3he
form used by Wurd 3 Rees, and exployed hers, is
TabsueTtive 1o semal varietions of sorie-sconemje stabi
within cweters. Hur, {1075} shows thai, while Juknston's
erizlzisn iz valid, e restraciured analysis of variance

¥ cverceming Bhe problem of sanaitivity fo zomal
ng still revesmls mectoraiiiy to be the Gominasst
goverauing the spatial veristisn of scoiv-ecosomie
Jenannesturg.
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is str in by removal to
the urban periphery of pooy Non-White communities.

With no process of racial successicn breaking down
middie and high status sectors in the central area of
JFohannesburg, these should xemain clearly defined. A
series of @ saci ic (Figure
6.2, b) show thec within the innermost zone (Zone A)
1ittle sectoral fivctuation of status accurs, fThis zone,
however, includes most of the non-residential central
business district and is not representative of patterss
of residential differentiatlon. 'The second concentric
transect (B) on the other hand, situated only some two
kilometres from tne peak lend value intersection, demon-
strates a marked variation of socio-economic status by : .
sector, corresponding with the well defined sectors P
111 by more t :

Supexficiully, then, it Seems that the statement that
the spatial separaticn of Non-White communities from White
residential areas has tended to stremgthen their sectoral
sacic-ecomomic structure is valid. This is not the case,
hewever, because it is by no means ceértain that Non-Whites, | .
if free to locate residentially in the White city, would ! : -
be attracted to the central ares at ail. Probably, owing U
to their low socio-econemic Status, they would elect to
live close to places of employment within residential
areas pesceived by higher status Whites to be undesirable. i
While, then, a body of Non-Whites might invade old, ) o
blighted ceatral residential areas, close to the work FR RS (3
opportunities of the C.8.D., others possibly could equally R
chonse to oceupy the mining fringe. In this way, while
sectors are broken down at the centze, the low-status
sectors paralleling the minihg-industrial belt would be
strengthened.

A more tangible cunsequence of residential segregation
as it is practized in Johannesburg stems from the tendency
of the White city to expand outward to engulf once—
peripheral Non-White residential epclaves, such as Newtown,
Vrededorp ahd Sopliiatown. Both the Newtoun #nd the
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Sophtatown® ommunities have been relogated, hut the
influénce of these {particularly Sophiatown) on White
residential sreas is still béing Zelt. ‘This is

i1lustrated by the series of radial souio-economic stakus

istance o PALYS i

astinn econgme Mates

Figure €.2: Radial and concentric sacio~eccnomfc status
txansects. - Facter scores on the soclo-ecuaomic
status factor are the basis for the vsrtical
scale in both gra,phs.

S The Wewhows communiby was mhved In 3004 and)ike po;

P
JYations of the buge Sophistgwa, Martindale knd Mewelars’
¢omplex batueen 1G5h and 1956 (Skewten, 1970},
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profiles {Figure £.2. a). Hexs, the iowest status levels
for Whites are shown to exist in sector 5, corresponding
with the locations of Vredelorp (V) and Sophiatown {%)
respectively.

While the effect of residuntial segregation on the
spatial form of i ie 41 it in wWhite
Jchaanesburg is speculative, then, the poliny of housing
Hon-¥hites on the periphery of the White city has ope
wvary definite conseguence. A process of successive
engulfment of once-peripheral Non-white areas by ¥hite
residential expanzicn has left in the Western sector of
Johannesburg a series ¢f nodal low-status White tesidential
pockets, perceivad to suffer the locational disadvantage
of proximity to Non-White areas, and rentrary to the
sectoral principle of socico-economic statas variatior.




87

CHAPTER 7

SONDLESION

This analysis of the festorial ecology of Johannesburg has . X
concentrated speriticaliy ou dsolating dlmensions of socio~ L .
soonomic differentiation of tne White population, as ; B
these are tvidenced in the 1860 censas, and op desoribiny v <. T
the spatial 4if: ilation of White residential mress . - Lo
in terms of each of these dimemsions. Refersnce +o Hon~ {0
Whites 15 made only inscfar as the location of Non-Hhite
Zesigentism) enclaves i7 Seen to ffect Spatisl Socie-
Beonomic patterns in the Whits ciry.

SOMMARY OF The FUMINGS OF THE STEDY B =
The findings of the present siudy may be summarized in the
form of a Statemen: oo the validity otherwise of the
hypostheses listed in Chapter V:
1. tensus suh-districts in the Wiite Tesidemblal aress

o Fok are 3ifferentiated along three

axes according to socio-pconomic status, stage in

the life cycle and ethnic status.
Theee axes are nrosdly cobgruent with dimemsions of ecotiomic
status, family status and ethnic status described by
numecous other factorial ecslogies, but Adisplay ninor
deviations attributable to logal conditions. Sogio-ecohonic
status , for i N +o the English~
Afrikaans cultural duality. Stage in uhe 1ife gycle does
wot include any reference to families. This is dne to
inadequate -data and the link between Zamily status and
stage in the life gyels i idlustrated by additiovnal
information. Bthnic Stakes isclates sipority soakbern
Euxgpean, Jowish #nd Afprikaans growps, as well agp an
element of the Nor-White populatinn of Johanhesburg
otcopying doymitory dwellings dw the White city.




2.  Socic-ecoptmic Status shows a Strongly seetoral
pattern of variation. .
3. Stage in the 1ife gyzle bas a Fredainantly -
concentric dlstribption,
4. Sthnic statns yeaches dis highest Jevels within
nofes Bistribuked thronghout the ity.
The loration of sori =3 @ pf ethuic and
ouldural grogys such as the southern Europeans snd the
Afrikaners is strongly infiunesved by the east-vest trend-
ing miuing and industrisl belt. Sectors of lowast Status
are tose adjacent to the mising sone, and low socio-
eoonontic Status sthnirs groups oecusy thess industrial fringe
aress.
With reference to the sevond sa2t of hypothesss, it
ir pot possible to make a definite statenant as to the effect
wf the periphersl location af Hop-Whites oy the swerall
@isprRtarion of socio-eewpamic status in the White city.
Brwzver, it is ted thet il Bog~
¥oive rownehips engnlfed by the Wpite ity heve mrtated.-—-
arpund them locziized nodes of Whike resddence.
These Mw sodit-economic status modes are left as relics
An the generally expanding Mhite residentie]l matriz sven
aftes the Non-¥White aress are relovated to cemform with
goveTmment policy.

EYNTHESTS

Mo syuthesize the findings of this stndy, a model of socio-
economie differsptiation it farg may be devel
Por simplicity each facporizl @imension is dichotomizee
s 1llosprated in Tdole 7.3,

Fable 7.1: Simple ichoromisation of somin-econonic
simensions

RECTEER 1 FACTOR ERCTOE 3 FACTOR 4 TFALTOR 3.
BOCIG— SIHGE IR BROTEEEG  LIERISH AKD o ls i
NOMIC THE E: EDRIEEIN | AIRTREAS T BHITE
STATDS L¥enE IMMIGRENTE | PLPULATION ¢ BOPHLATION
HTSE {E) | YOONG ¥} | MERY (M) | MANY (M awy o) ¢
o g oo mewowy boew e }ooawom
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A spatial frawework for these dimensicns may be
cbtained by cuperimposing the. idealized sector ang
concentric models developed in Chapter 5 to describe the
spatial ai iation, in ., of Socto
eccnomic status and stage in the life cynle respectively,
Symbols are then inserted according to their acttal
spatial distribution in the city (Figuxe 7.1).

Figure 7.1: A spatial model of the socig-ecvmamic structure
of Johanpesburg. Ietters in celis zéfer to the
dichotomized factors of Table 7.1. Bach cell
contains five letters illustraring the charactex
of the cell in terms of each of the five fackors.

Gach cell of the wodel me; now be described according

to the relative standing of its population o ecach of 2
factors. A cell designation MYPMF, for instance, describes
2 spatially defined group characterized by relatively high




socie-economic states: xelacive youth, few southern
Baropesn imwigrants, many Jews ana few Non-Whites. Bach
well populaticn here is assumed to ba homogeneous and may
be described as a community defined, not according ‘o
wthnic characteristies only, but in temms of five soctal
and economic attiibutes. In realify, of course, it is
unlikely that the overall socio-economic: strirture of a
city could be described in terms of so few homogeneous
communities, or indeed that perfectly homogeneous
communities exist at ald. It is aiso uzlikely, even if
relatively h groups are considered, that ey
will ve contained hy cells defined in terms of super—
imposed geometric sectors and concentric zones, In
Chapter 5, for instance, numercus spatial deviations from
the ideal sectox and concentric zoneé models were noted

vhen the actual di m of Lc status and
stage in the life cycle was traced. These spatial anomalies
weri 3 o variati in and access, as

well as to decisions made by planners and developers. -

But if criticisam I dQetall is not allowed to ohseure
the modest clalm of this medel to be no moxs than a
schematic representation of the principal f£indings of this
factorial ecolegy of Johannesburg, then it ¢én possibly be
geen as & concepiual yuide to further wrban xesearch in
South Africa. In this way, perhaps, a further step toward
the development of a wodel of the &outh African city may
bave been achieved.

il Sl
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