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PREFACE

In recent years, a substantial cross-cultural range of 
:2rb m  factorial ecologies has emerged, re.vealii-g some 
signlfii-ant regularities in the inti a-urban social and 
economic structure of cities in Western urb9n--ncUti»trial 
society. Based particularly on studies of a large nusber 
of Noirth An-rrican cities, three distinct diiMnsions of 
residential differentiation are cow recognized:

1. Sectoral distribution of economic status;
2. concentric patterning of various aspects of family 

structure; and
3. nodal clustering of ethnic minorities.
The present factorial ecology of Johannesburg is 

based on a factor analysis of thirty four Social and economic 
variables pertaining to six hundred and twenty two enumerator's 
sub-districts for the 1960 census, and sets out to examine 
two broad interrelated hypotheses. These hold, in the 
first instance, that the White reside fcial nucleus of 
Johannesburg is subdivided according to the Worth American 
paradigm of economic status, family status and ethnic 
status, and in the second that these differential dimensions, 
■while spatially distributed according to principles of 
sectorality, concentricity and nodality, show variations 
from the American model that are attributable to the unique 
South African expedient -of housing non-Whites in townships 
peripheral to the White city.

In seeking to test these hypotheses, the chapters 
of the dissertation follow a specific sequence. Following 
the introductory chapter, thapter 2 traces in broad terms 
the evolution of the city of Johannesburg, examining especially 
the settlement behaviour of Various racial, cultural and 
social groups. The chapter concludes by suggesting a 
tentative model of socio-economic differentiation in Johannes­
burg and provides, in so doing, a link with Chapter 3.
This discusses similar attempts at urban model building 
in the Baited States, a discussion which leads ultimately 
to an evaluation of the merits and shortcomings of factorial 
ecology. Chapter 4 outlines the sequence of methodological
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steps in performing a factorial ecology, attempting at 
the same time to establish guidelines for future research 
of this type in South Africa. Interpretation of factor 
results is undertaken in t»ie fifth and sixth chapters.
The former describes the p rticular socio-economic dimensions 
that emerge and the latter seeks te exaluvte the i phtial 
impact on White reoieantiai areas of Outlying Non-White 
enclaves by comparing the spatial socio-economic structure 
of Johannesburg with that of selected North American cities. 
The concluding chapter re-examines the hypotheses in the 
light of the foregoing analysis and finds these substantiated.

This study was initiated in 1971 as one of the first 
research projects to be undertaken by a member of the 
newly-formed Urban and Regional Research Unit at the Univer­
sity of the Witwatersrand, Johannesburg. Throughout the 
preparation of this dissertation contact with members of 
the Unit staff has proved stimulating and valuable, both 
by virtue of inter-disciplinary insights obtained 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. Fair, in 
particular, has been an ever-approachable source of advice 
and not e litn-le encouragement.

A debt cf thanks is due also to my supervisor, Mr.
K.S.O,. Beavon, to Yet Chun and John Freedman of the Univer­
sity computer centre, to Mrs. U.D. Marais, who prepared 
a number of the diagrams contained here and to my wife 
who typed both the draft and final forms of the dissertation.

The research for this study and the dissertation 
itself were prepared during the author's tenure of the 
Corlett Drive estates Research Fellowship. The author 
was the first holder of this Fellowship which aims to 
encourage research particularly in the urban and metro­
politan field.

Although the debt to others is great, not only to 
personal acquaintances, but also to those who have pioneered 
in the field of factorial ecology, the opinions expressed 
here remain the sole responsibility of the author.
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peripheral to the White town (Leyds, 1964? Shorten, 1970). 
The exclusion Ci Africans from White Johannesburg was a 
response to the perception held by ruling Whites of the 
African as a migrant worker, ‘insuited to urban life and 
a source of potential friction if allowec. to compete with 
poor Whites for either employment or residential space 
(Welsh, 1971'. In 1923, legislation was passed making 
the residential separation of Whites an3 Africans com­
pulsory and in 1950 was extended to include the smaller 
Asian and Coloured groups1, who in their turn were moved 
to peripheral residential areas.

The present city of Johannesburg is composed ot two 
spatially distinct residential sub-systems. These are a 
peripheral, locationally-controlled Non-White sub-system 
and 3 central White sub-system that has been allowed to 
expand in a relatively uncontrolled manner. The present 
study concentrates specifically on the White city of 
Johannesburg, which, it is felt, closely resembles the 
typical Western industrial city described by earlier 
urban factorial ecology. In performing a factorial 
analysis of 1960 census information for White Johannesburg, 
this study aims to realize two interrelated objectives. 
These are, in the first instance, to isolate and identify 
the major axes of social and economic differentiation in 
White residential areas and to examine the spatial rami­
fications of this division. Secondly, it is hoped to 
assess the effect of the controlled peripheral location 
of Johannesburg's Non-White population on the freely 
evolving residential mosaic of the White city.

Ih.iSVANT hlTERATORE
Relatively few studies exist in South African geographical 
literature that discuss the complex internal social and

1 The Natives (Urban Areas) Act of 1923 and the Croup Areas 
Act of 1950 are discussed more ’rl’y in Chapter 2.



economic, organization that characterizes tne White resi­
dential areas of South African cities. Three studies of 
Johannesburg, by Lipworth (ISfl), Davies (1964) and 
Cohen and Hart (1973) are particularly relevant in the 
present context. Both Lipworth anti Davies have "noted 
similarities between the spatial disposition of selected 
social, economic and land variables in Johannesburg 
and the model-., of intra-urban socio-economic organization 
Of Burgess (1925) and Hoyt (1939). Hoyt's sector model, 
for instance, is seen by Davtss as explaining the spatial 
distribution in Johannesburg of occupations ranked 
according to social prestige. The value of residential 
stands in Johannesburg, according to Lipworth, also 
tends to vary within a sectoral framework. Dwelling 
type, by contrast, varies with distance from the city 
centre, giving rise to a series of concentric- zones 
(as envisaged by Burgess) each containing a particular 
form of housing. These range from high deut-ity fiat - 
developments adjacent to the central non-residemial 
core, through a zone of old small houses to an outer 
circle of ’suburban villas' (Lipworth, 1961, p. 31).
The zone of old small houses tends to be favoured by 
migrant groups in Johannesburg, for the reasoi- that 
housing is inexpensive. Portuguese immigrants, for 
Instance, tend to cluster in residential enclaves thac 
offer both cheap housing and proximity to place of work 
(Cohen and Hart, 1973).

The findings of Lipworth, Davies,and Cohen and 
Hart for White Johannssburg accord remarkably well with 
the results obtained by recent urban factorial ecology 
in Western industrial societies. The occupational 
hierarchy about which Davies' study centres, for instance, 
is an important constituent of the economic status 
dimension of differentiation often isolated by urban 
factorial ecology. In Johannesburg the spatial dis­
tribution of occupations is found to follow tha sectoral 
patterning shown by Hurdle (19fis*) and Bees (1970) to be 
typical c-f the economic status dimension in the North 
American city. The value of residential stands is not a



common variable in urban factorial ecology, but is economic 
in emphasis and is airo found to be septoraJ.iy differentia­
ted (Lipwortn, 196L). Lipsfoit.Vs study de;_:-iistrates in 
addition than an often used indicator of family status, 
dwelling type, varies concentrically in the manner of 
family s-.atus in North American cities. Ethnic variation 
is shown to exist in White tfohannesbvtzg by Cdhei) aiia Hiirt 
who findf in common with uiban factorial ecology iii the 
United States, that ethnic minorities teid to cluster 
nsdally vithin a ferf residential enclaves.

Hherisas studies are •a.vallRble that examine aspects 
of the social and economic differentiation of White resi­
dential areas xn Johannesburg, noae exist that seek 
specifically i.o evaluate the ei5'<cfc of the residential 
segregation of races on the ecology of the White city.
In the Horth American city, racial segregation is not 
enfoi- 'ed by the central government-. Rees (1S70> notes 
that poor Negroes have invaded former middle and high 
economic status sectors in central Chicago to £>.m, 
together with poor Whites in the centre, a ccin-jentrio 
zone of low status. In Johannesburg, i_v;=sion of central 
areas by Ror-Khite« is avoided by housing the Non-v;iiif .is 
in peripheral townships. These outlying itrw-Aujte enclaves 
are, howevsr, ahla to influence the economic tstacys of 
White areas close, to theeu Lipworth <1961) , i»r Isistanee, 
points out that where White residential areas h-ava 
expanded to abut once-pertphera 1 Hen-White tc.atshii-s, the 
value of residential stands tends to be low. Kup&r, './atrts 
and Davies (19531, in a study of the racial ecology oi 
Durban, suggest that even once a Non-White enclave, 
surrounded by White development is relocated to confrvVM 
with government policy, it will be difficult to renave 
the stigma attached by Whites to areas formally Occypic-S 
by Non-Whites. In Some cases Whites of mirLilp and hiah 
economic states may refuse to occupy formei. i..:,-Whits 
areas and these will remain as low status relics in the 
White residential matrix.



In the light of the foregoing discussion the present 
factorial ecology of Johannesburg seeks to examine tvo 
sets of hypotheses. The first set relates to the socio­
economic structure of the White residential areas of 
Johannesburg, suggesting that: .

1. Census sub-districts will he differentiated 
along three axes, reflecting levels of economic 
status, family status and ethnic status.

2. Economic status will have a sectoral, spatial 
distribution.

3. Family states will have a concentric spatial 
distribution.

4. Ethnic status will have a nodal spatial 
expression, within the sector,‘zone framework.

Secondly, with reference to the influence of outlying 
Bon-White areas, on the residential structure of the Y-hite 
city. It is hypothesized that:

1. Wnjle large poor Negro groups often gather in the 
central areas of Korth American cities, invading 
and obliterating fo_mer middle and high economic 
status sectors here to form a central concentric 
rone of low status, the periphemU location of 
Non-tfhite communities in Johannesburg will obviate 
this trend, and the sectoral distribution of economic 
status will tend to be strengthened.

2. White population pockets of low economic status, 
on land once adjacent to relocated Non-White town­
ships, will be left as relics in the generally 
expanding White residential matrix.

L



CHAPTER 2

THE EVOLUTION AND SOCIO-ECONOMIC CHARACTERISTICS 
Of JOHANNESBURG

XNTSODVCTTOi i
Situated in the Southern Transvaal, some 400 km. from the 
sea and 50 km. from a major river, Johannesburg and most 
of the tosms of tiie surrounding Mitwatarsrand urban com­
plex owe their location to economically •exploitabla geld 
deposits in the Witwatersrand geological system (Figure 
2 .1). Sapid urban growth about these nuclei was ensured 
by a ready response to the seductive appeal of potential 
riches, together with the mustering of large unskilled 
labour resources to assist in the extraction and process­
ing of the gold. During the first chaotic years of urban­
ization on tee gold-fields, urban populations fluctuated 
in direct response to technological innovation in the 
industry, as veil as to vicissitudes in the gold market 
and in labour availability precipitated by local and 
international armed conflicts.

A  modicum Cif stability followed once the vast extent 
of the goldfields was fully recognised. As the gold 
mining industry and the mining settlenient began to show 
promise of permanence, industry complementary to the needs 
■of both was established and this in turn heralded a con­
tinuing process of economic diversification on the 
Witrwatersraad (Ccddiead, 1970/. Dependence on gold mining 
was greatly reduced after the Second World War, in response 
to the provision of adequate and integrated electricity 
and water supplies and also due to the stimulation of 
local manufacture as a result of the lack of imports 
during the war '{Leyds, 13B4).

%  1560, only 6,8 per cent of the economically active 
population of Johannesburg was employed la the nlining industry
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The city had emerged not as a mining city but rather as 
the nucleus of South Africa's powerful industrial north­
eastern development region (Green and Fair, 1962) and as 
a lomroercitU. L-entre of national Importance (iiav3.es and 
Young, 1909), dispensing services such as banking, finance 
and insurance and containing the co-ordinating headquarters 
of many national and international enterprises.

ft BRIEF SETEi-EMEtT HISTORY OF 3GKA?.HRSB0RG 
The discovery of gold at Johannesburg attracted a hetero­
geneous group of people from local areas and from overseas. 
Leyds (1964, p. 25) comments: 'Afrikaners, Oitlandersl. 
Indians, Natives, they were all here in 1886'. Observed in 
Johannesburg's first year, this ethnic mix, although in 
different proportions, continues to characterise the 
population of Johannesburg in I960. An estimate of the 
population of Johannesburg in 1895 recognizes White, 
African, Indian and Chinese ethnic groups (Table 2.1), 
but makes no mention of a Coloured population. The 1904 
census, howaver, showed this group of mixed African, White 
and Malay origin to be present in considerable numbeza, 
outnumbering the Asian group.

Associated with the White group on the one hand and 
the broadly defined Non-White group on the other hand, axe 
specific patterns of intra-urban settlement related to 
the degree of governmental control exercised over the 
spatial expansion of their respective residential 
neighbourhoods. The Transvaal government, for instance, 
even prior to the discovery of gold, insisted that 
urban Non-Whites reside only in those areas that are 
close to, but outside the Wiita towns (Leyds, 1964).

1 Uitlander vas an Afrikaans term used to describe
aemtiera of the group of fortune-buuters attracted by 
the gold strike iron as f&r afield as Enfilacd, Australia 
the U.S.A., Germany, Francs, Poland and Italy, as veil as 
large numbers from Ratal, the diaoend fields of the Cape 
Coloay, and the oaort lived B»rt>ertoa gcl.dfisl4 (Chilvera 
1929; Leyds, 196*1) •



Table 2,1$ Compound intercensal growth rates of major ethnic 
groups in Johannesburg8 s 1895 - 1960.

POPULATION

1895 ~ 1904 
1904 - 1311 
1911 - 1921 
1921 - 1936 
1936 - 1946 
1946 - 1951 
1951 - I960

POPULMIOS

PERCENTAGE COMPOUND INCREASE

GROUPS

6,3
2,1
4,0
3,8
3,6
2,5

3,2
8,0
w
3,1

COLOUREDS 
S ASIANS

Sourcesi Leyds (1964); Republic of South Africa (1965),

This policy was at first difficult to apply in a rapidly 
growing and disorganized town. In 1904, Non-Whites who 
until then had resided 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 readily enforced in the resettlement area (Shorten, 
1970). The rapid growth of the African population of Johannes­
burg between 1904 and 1911 (Table 2.1) brought large numbers 
of squatters to Klipspruit and without supervision this, in 
its turn, became insalubrious. Only in 1927 was the lack of

4 Jchsnnasuurg, as here defined, comprises the magisterial 
district and as such does not include a rev areas outbids 
of bhio district that are econoaieally and socially linked 
to the city.

1 1895 vas not a census year, and these fig res ar>» simply
an early estimate quatud in Leyds (igSU).
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a super'/lsory body met with the establishment of a 
municipal depart:uenfc of native Affairs. This' department 
began building sub-econsmic housing in an. attempt to 
realize the object of the Natives (Urban Areas? Act of 
1923, which had for the first time made the residential 
separation of Whites and Africans statutory (Welsh, 1971), 
This new housing, however, failed to keep pace with the 
rapidly growing African population of the interwar period, 
with the result that by 1936 vast slum areas existed, 
especially around the Western Native Township where the 
Johannesburg Town Council had initiated a housing scheme 
some sixteen years before (Shorten, 1970). This situation 
continued into the fifties despite the establishment of 
substantial new townships on the south-western outskirts 
of the main urban complex.

The latter half of the decade 1950 - 1960 saw 
accelerated migration of Africans to the south-western 
settlement, joinea now in this movement to peripheral areas 
by Asian and Coloured groups who in the past had remained 
relatively unscathed by attempts at residential segregation, 
but who fell now under the umbrella of the Group Areas Act 
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 arid 
Coloured settlements such as Riverlea and lenasia (Figure

Unlike the spatially-fragmented Non-White residential 
areas. White settlement was left relatively free of 
locational control, and grew in a generally annular manner 
about the historic town centre (Figure 2.2). Withir the

* The term 'city' is used tentatively, since although
Soweto had a population of 3^9 597 in I960 (Republic of 
South Africa. 1960) it has no commercial or industrial 
areas oi its own, relying largely on those of Johannes­
burg for the provision of employment and.services. Lewie 
calla Soweto a 'city within a city' (Lewis 1966, p. kg).

2.1)
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Figure 2.2 .- Proclamation of townships in Johannesburg. 
Tiis darkest area shading illustrates the spatial distri­
bution of townships declared between 1636 and Id 11. 
Progressively lighter shading is representative of town­
ship proclamations in the periods IS 12 to 1936, 1937 -O 
1360 and after 1960. Concentric circles represent dis­
tances of five, ten and fifteen kiloretres from the 
historic town centre.
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was instrumental in the 
at spatial segregaticn o£ 

reas. Non-White housing.

Orthogonal to the northward residential 1 
second important grcwth axis trended east and 
old town, along thi northern and to some extez 
southern fringe of the gold 
expansion of White urban are. 
repeated breakdown of atieiapl 
racially defined residential 
apart from being located according to segregationist 
ideals, had still to full.1 its primary function of 
providing a ready labour pool for the gold mining and 
other industries. Mobility of workers, in the face of 
compulsory disjunction was ensured ly planning Mon-White 
residential areas about the framework of well developed 
rapid transit routes paralleling the mining belt (Mallows 
1961). Working-class White residential development also 
took advantage of proximity to mines and transport and 
becau&s of the larger 
affordet. it, often abutted

wake a series of low 
perceived to suffer t 
contiguity with a Non-White 
totally White surroundings

proved attractive to a nuiril 
developed as prosperous ar. 
But where in 1911 the subxr 
Troyville Mid Fiirview (Fi< 
cent of the influential6 re 
tial blight, together with

urhoods

: of the town, by contrast, 
of leading citizens and

of Jeppe, Belgravia, 
s 2.1) contained some 13,4 per 
lents of Johannesburg, residen- 
;roaching light industry, had 
r cent in 1936 and by 1960

cations for the census years o3
, in Who'a Who publi- 
>11, 1935 and IStiO

icoae data!, provide 
. perspective on the movement of elite 
See Johnston (1971, pp. 1U6 -!;l>.7)
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TOWARD A SPATIAL MODEL
Seen in broad spatial tems, the residential structure 
oS Johannesburg is based on two sub-systaais. These are 
a. -antral laiesas-faim White sub-system and a peripheral, 
i.ocationailjr controlled Mon-Khite sub-systsra. Within the 
White residential area itself, various socio-economic 
levels are spatially arrayed in a series of sectors rad­
iating outward from the city centre. Overall, Johannes­
burg seess to fit the generic view of South African towns 
proposed hy Davies {1963, p. 42}t

... a tentative model for a Soir^h African town would 
most probably tend to develop a stractate resect)ling 
the Hoyt model. This model, would approach ias ideal 
particularly where the town is developed upon fiat 
land but would possess in addition sesi-independent 
African and, where necessary, Indian and Coloured 
townships segregated in one or two outskirt 
localities separated from the remainder of the 
residential fabric by vacant buffer strip land, 

fctiilfi the phenonten'in of outlying Hon-Whits residential 
satellites ifl South African towns is predictable in terms 
of govemsetital policy, it is difficult to explain tUe 
consistencies in internal structure, based as they are cm 
a multitude of location decisions which are influenced iy 
cultural, social and economic considerations. This study 
now seeks to exanine further the interra} structure of 
White residential areas in Johannesburg, using the 
multivariate analytical approach of factorial ecology.

1_
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American society1, and he developed a model based on a 
system of annular rings to characterize this process.
City growth, however, was not viewed by Burgess purely 
in physical terms, but was thought to bring about changes 
m  social life, and by disrupting this, to create social 
problems. Urban social pathology then, according to 
Burgess, could: be assessed in terms of the physical growth 
of toe city and communities in which problems were likely 
to occur located within the concentric growth model 
(Burgesj, 1£?5).

Burgess described the zones to be expected within the 
ideal concentric grt. rh model in a number of ways, the 
interpretation of whidi has caused confusion among later 
critics, vdso have seen Burgess’ model as being »ther 
economic in emphasis or as referring to variations in 
family size ami organization. Three viewpoints expounded 
by Burgess are presented in prScis form below:

1. Fhe phyaieul jharccatcri-etijB of aene.i
Zona 1: The central business district.
Zone 2: The zone in transition —  an area being invaded 

by business and light manufacture.
Zone 3: The zone of workingmen’s homes —  homes of

workers in industry who desire easy access to

Zone 4: The residential zone —  high class apartment 
buildings and detached dwellings.

Zone 5s The commuter's zone —  suburban areas or
satellite cities within thirty to sixty minutes 
of the city centre (Burgess, 1325, p. 50).

A  cross-section through zones two to five reveals an 
lap licit economic gradient in terms of the physical con­
dition of the structures. This ranges frcai an unstable 
transition zone, with old functionally obsolete buildings.

1 There was a nsssix _• influx of European isaigrunts to 
Chicago fcetveen the years of 1893 and IplG during which 
the city grew rapidly. The impact of this eigratioe on 
the sociological thinking of the time is noted by Bargoes 
io retrospect (Burgess, 196k).



through the houses of industrial workers to high class 
apartments and detached single-family dwellings. The 
economic status theme is still evident whfen Burgess 
describes the social characteristics of the zones.
2. Ths social chaTacteristijj of zones

Zone Is The C.B.D. —  within this or in an adjoinii.3 
street is the home of the ’homeless migratory 
man of the middle west'.

Zone 2: The zone of deterioration —  a region of
'poverty, degradation and disease, and their 
underworlds of crime and vice'.

Zone 3$ The zone of workingmen's homes —  an area 
copulated by factory and shop workers and 
second generation immigrants. ‘It is the 
region o£ escape frco the slum', a vantage 
point from which the resident can view the 
•practised land* beyond.

Zones 4 and 5: The so-called 'promised land'. (Burgess, 
1915, pp. 54 - 56).

Couched in elective phrases, an increase ir; the economic 
as well as the social status of individuals in successive 
zones is implied together with variation in familial 
organization, ranging front the homeless single male of 
Zone 2 to families striving to attain goals esbodied in 
snore peripheral areas. A  ?anal family typology is expounded 
in greater depth in a later work by Burgess aad Locke <19533. 
S. T&a zonal differ^nt^at-icn ef family types

Sons li The C.B.ti. —  the non-faaiiy type. Population 
nade up of homeless men- 

Zone 2$ The rooming-house region —  the emancipated 
family type. Highly mobile population com­
prising a high proportion of young people.
These are attracted fay the career and recrea­
tion opportunities offered by the city centre. 
Family ties are weak.
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3: Immigrant neighbourhoods —  small patriarchal 
family type. Lower class hemes of foreign 
stock. Family structure is of the peasant 
type with the father the customary head.

4i Workingmen's area —  patricentric family type.
An independent population main taining the 
patricentric family organization of the rural

5 s Apartment-house district —  equalitariah family 
type. Native American middle class inhabitants. 

6s The suburban area —  aatricentric family type. 
Upper class native American population in 
single-family dwelling units. Here the family
is organized about the mother since the father
works and the mother is at home (Burgess and 
Locke, 1953, p. 100) ..

It seems that Burgess did not specifically intend his
model to be unidimensional but felt rather that the ramifi­
cations of urban expansion had an observable effect on a 
number of levels of social organization, the complexity 
of this division increasing with successive waves of social 
disorganization and reorganization (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 criticized concentric zone 
model per ee. He recognized, if only implicitly, the multi- 
dimensionality of urban socio-economic organization and 
sought to order this spatially according to ecological 
principles. Whether in fact the spatial expression of 
these socio-economic dimensions may bo adequately explained 
within a series of concentric growth zones is a question 
to be examined later .in this chapter.

The Sector Model of Homer 3oyt
Hoyt's sector model of residential differentiation is often 
seen as standing in contradistinction to the zonal scheme 
of Burgess. It is in fact only an extension that retains 
many of the letter's features. Hoyt's model owes much of
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its apparent disagreement with the zonal model to the fact 
that Hoyt used a different empirical base and level of 
generality to those employed by Burgess. Whereas Burgess 
generalized on the basis of a single (and possibly atypical) 
Horth American city, Chicago, Hoyt based his observations 
on a far wider sample 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 rental categories —  in Hoyt's words:

The highest rental area is in every case located 
in one or more sectors on the side of the city.
High rent areas take the form of wedges extending 
in certain sectors along radial lines from the 
centre to the periphery ... In other cities, the 
high rent section takes the form Of a rectangular 
or circular area on the periphery of one sector. 
Intermediate rental areas, or areas falling just 
below the highest rental areas, tend to surround 
the highest rental areas or to adjoin such areas

Intermediate rental areas on the periphery of other 
sectors of the crty besides the ones in which the 
highest rental areas are located are found in certain

Low rent areas extending from the centre to the ed> . 
of settlement on one side or in certain sectors of 
the city are found in practically every city (Hoyt, 
1339, pp. 75 - 76).
These observations provide a firm base for the 

generalization, according to Hoyt, that rental subdivisions 
in United States cities conform to a radial sectoral pat­
tern rather ban being defined by a series of concentric 
zones. Burgess never made any statement concerning rent 
differentials in the city, but did imply that a general 
social dimension, socio-economic status, was concentric 
in its spatial disposition. Apart from this fundamental 
dissimilarity between the two models, there is some accord 
as to the processes creating the observed urban residential 
patterning. Hoyt for instance envisages a growing city 
with newcomers ent ing and initi icing a shifting and

'L



filtering movemfc -t . vtive res1oenfca towards the. periphery.
Many of the ■'! „ ii dents move to new and more
attractive homt^ larther removed fron Business and 
industrial sites, while many of the ne« arrivals 
enter old neighbourhoods and occupy homes abandoned 
by previous occupants (Hoyt, 1939, p. 811.
By postulating an invasion and succession mechanism 

such as this, Hoyt makes concessions to the conceiitric 
model. Housing condition, as a function of urban expansion, 
tends to improve outwards from the city centre. It is 
ti, this newer and sore attractive bousing that the native 
resident flees in the face of less affluent immigrants, 
who occupy the recently vacated older housing. Given a 
growing city then, with immigration and consequent resi­
dential filtering, one would expect to find some zonal 
aocio-econoaic variation within particular sectors.
Zonal variation of rencal cateycries is in fact evident 
in the seri&s of thirty schematic diagrams presented by 
Hoyt (1939) to illustrate the sectoral variation of 
residential rents in selected North American, cities 
(Figure 3.1). Of the twenty three cities containing 
enclaves characterized by the highest rental category, 
for instance, twenty one have at least one of these 
enclaves in the outer concentric zone, While only five 
cities have an area containing the highest rental level 
in the inner zone. In only one of the thirty cities is 
a complete high rent sector shown to exist stretching from 
centre to periphery.

in. summary, Burgess' model makes a general attempt 
at. ordering the spatial variation of a number of urban 
social dimensions. The sector model has a much broader 
empirical base and seems to represent a better description 
of the distribution of socio-economic status in citins, 
while still retaining some characteristics of the zonal 
formulation, both with regard to spatial patterning and 
to underlying dynamic, processes.



Figure 3.1; Theoretical pattern of distribution of rent 
areaJ in thirty American cities. Sources 
Hoyt (1939).



Criticisms of the Spatial Models of 
Intra-Orban Differentiation
Two bodies of criticism followed the formulation of the 
sector and concentric zone models by Hoyt and Burgess.
The first group of critics (Davie, 1938; Quinn, 1940) 
question the use of rigid geometric grids to describe 
the social and economic organization of American cities. 
The second group of critics, those expounding the 
Booial values viewpoint (Timms, 1971, p. 91) overlook 
the spatial models themselves and attack what they see 
as an over-extension of evolutionary analogies and 
question particularly the role of competition in shaping 
the socio-economic structure of cities. The social 
values viewpoint is best exemplified in the work of 
Firey (1945).

In a detailed study of land use in the ci,:y of Wew 
Ha-.-en, Davie notes that certain dominant land uses tend 
to occupy locations of greatest utility to themselves. 
Business, for instance, is attracted to the central area, 
radial streets or strategic intersections. Heavy industry 
utilizes advantages of transportation to be found along 
waterfronts or close to railroads. Single-family dwell­
ings arts fairly •widely scattered but tend to seek areas of 
residential utility. On the basis of this framework of 
dominant land uses, subsidiary types cluster in various 
ways. Two-family dwellings tend to 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 reference, 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 nucleations 
(Burgess, 1925) but sees these as simply representing 
outlying extensions of the core area.



The spatial component of the Burgess zonal model 
most difficult to reconcile with empirical observation 
is that of industrial land use. Burgess never discusses 
tiiis, but rather implies its existence in the inner zones 
of the city by placing the zone of industrial worker's 
homes here. The 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 dimensions via functions 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 respect is valid.

Critics, such as Davie and Quinn, lose sight of the 
fact, however, that Burgess' aim was not to describe land 
uses in detail, but rather to locate areas with particular 
social characteristics and problems within the organiza­
tional frame of a uni-nodal growth, model. Industrial 
sites themselves have no residential component, so it is 
hardly surprising that Burgess concentrated instead on 
the dormitory araa housing industrial workers. Burgess5 
model is exrlicitly centred on a single hub, which con­
tains all work opportunities, and seeks to explain the 
disposition of social types about this dominating axis.

The criticism of the social values school is aimed 
not at the spatial models themselves, but at the ecological, 
approach that underlies them. The models of Burgess and 
Hoyt both see affluent urban residents 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, however, 
that high status residential enclaves often survive social 
change around them. He argues that long-lived urban



r

phenomena such as the centrally located high socio-economic 
status area of Beacon Bill In Boston owe their durability- 
to a purposeful maintenance of status despite a general 
lowering of socio-economic levels in surrounding areas.
The force behind this resistance to change is seen by 
Firey to be the sentimental perception of Beacon Hill 
itself as symbolizing the cultrally desirable values of 
high economic and social status. In a similar manner, 
Italian communities in Hew Haven resist internal changes 
of occupational status and external forces as a result 
of sentimental attachment to the ethnic neighbourhood 
symbolizing the Italian life style (Myers, 19503.

Summary
Notwithstanding a great deal of critical examination, the 
innovations of the early urban ecologists have provided a 
number of valuable insights into the study of the differen­
tiation of urban populations. The ecologists have shown, 
for instance, how a simple ecological framework can be 
employed to order the conrolexities of urban social and 
economic organization. The spatial models developed out 
of the ecological approach embodied similar qualities of 
simplicity, and were sever!/ criticized as being unrealistic. 
Recent factorial ecological studies (Murdie, 1969? Rees,
1970} have recognized the concentric zone and sector models 
as eeneisl principles of urban spatial organization, 
however, and have found that the two models, in combination, 
explain much of the social and economic structure of Worth 
American Cities.

THE SOCIAL AREA ANALYSTS
The conceptual gap between urban ecology and the work of 
the social area analysts is narrowed considerably if both 
are considered in relation to the views on urbanization 
of sociologist Louis Wirth. Like Burgess, Wirth bears 
Witness to a massive shift from rural to urban society, 
but where Burgess Viewed this change within the finite 
ecological bounds of the city. Mirth suggests that since



a process of graded transition between exuromeE of rural 
and urban is inpiiefl, 'we should not expect to fiPd . 
abrupt and .cUscoat.inuons variation between mrai ana 
urban types of population1. (Mirth, 193.9; p.. 47)..
Accepting this viewpoint, the social area analysis sc-e 
urban social orgaitization as reflecting trends in ji 
broad parent society (Stierky and ItLLliams, 19 i3.>.

The Initial, fafmulation, by Shei?kj' and Williams 
(194S)V of a technique to isolate urban ti^aicZ was
simply a response to the ased for a conceptual framework
within which to describe the serial characteristics of tbfi 
popalation of Las Angelas-2, Subsequently, -the social area 
approacn was applied to San Francisco by She.vky anfl 3ell 
(1955) .

Social area analysis is baaed on the premise that as 
a society increases in zcxu-c it becomes progressively jocre 
complex, anS a number o,£ changes take place- within that 
society. Sh&v’-.y zmci his associates isolate three forms 
of xjiange resulting from an increase of sosieidl scale 
(Ghevhy and Sell, 1555, p. i).

There is a chariae ia the range and intensify of
relations. This is evidenced by a changing 
distribution of skills vd.ih less manual productive 
actiirity and more directive activity.

2. There is a change in the structure of productive 
activity. Primary actiritj' decreases and a greater . 
nnn±ifer of relations are centred is the city,. There 
is also a lessening of thy importance of tr.e house­
hold as an econoaiic ut-it.

3. The organization of the society becomes more coo- 
plsx. The population becomes more diversified 
and more mdbile.

Each cl ttiese social cdiimget is seen 'Li.- differentiate 
a population in a pa.rtic.ulai- way. &  greater number of

It in not ctirpri.eiii£ that a jitv agcro&en t- sought i>y 
vhifch t£j etv-;y the. decea.trtlistd sprcv'l pf this S-st G&ttc-fc city, Binee "it etas4b ii. 5c,splete eiurt;a6..t to tht 
e t r c s g i y  r e t a t r e - c - r i t i t i t e d  C i i i ta g t ' wU>.-h s z  i n J ' l u e a c t u  t u v  
pork of Burges-S anti bis Tollevsrs,

y
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occupations with varying income earning potential and 
varying social prestige, for instance, tends to differen­
tiate a population according to noai-al ran3c (Shevky and 
Willians, 1949, p. 37). An increase ir urban-centred 
activity differentiates a population according to their 
level of wioniaatiort (Shevky and Williams, 1949, p. 41) 
and greater population diversity and mobility leMs to 
the segregation of suo-groups3 (Shevky and Williams, 1949,
P. 47).

Spatially distributed sub-populations are seen by 
the social area analysts as standing in differential 
relationship to 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 each of the 
three dimensions is calculated according f  - an index. Each 
index comprises a variety of census statistics fot a 
particular census tract. Measures of occupational status, 
schooling and rent", for instance, summed for eavh tract 
and standardized by a range of zero to one hundred, 
constitute the social rank index. Urbanization is similarly 
indexed in terms of fertility, women at work and numbers 
of single family dwelling units. Segregation is evaluated 
in terms of measures of spatial isolation (Shevky and 
Williams, 1949, pp. 34 - 35? Shevky and BeM, 1955, pp.
54 - 58). Based on their scores on each of the social 
area indices, census tracts are located first within a two- 
dimensional aooiat epaac5 defined by co-ordinate axes of 
social rank and urbanization, and a third dimension added

3 Bell prefers the terms jacnomra status, /amily status 
and ethnic statue (Bell, 1955, p. l»5/>

* This variable was exeludad by Sbevicy and Bell (1955) 
from their San Frunciaes study.

5 This ib the term used by Shevky and Bell. Sfcevky and 
Williams use the terc. attribute space (Shevky end 
Williaas, 19%9. p. 6U).



by classifying the tract according to its level of 
segregation. The social area type {Shevky and Williams, 
1949, p. 63) of the tract is decided according to its 
position within a series of arbitrarily defined cells 
that subdivide the social space diagram (Figure 3.2*.

2  A  / 3  A

2 8  / 3  8 EIHHIC STATUS j 
.(SEGREGATION) j

1 C  2 C  3 C

I D 4 D

I B 3 B  / 4 8

3  C

ECONOMIC STATUS (SOCIAL RANK)'

Figure 3.2: Social area cells6.

Social area analysis, although not explicitly 
attempting to build a spatial model of intra-urbac 
socio-economic differentiation, has a great dea) in 
common with the work of the early urban eco:.;gists.
The social area approach and the concentric model of 
Burgess, for example, both have a temporal base rooted 
in the transition of society from rural to urban 
organization and mutually recognize the existence of 
many axes of intra-tub an 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 g^jcps of individuals respond dif­
ferently in art effort to compete effectively. Urbanization 
in the social area analyst's •. lew is characterized rather

8 Stievky end Williams use an eighteen cell typology. Th’" 
thirty two cell typology of Sfaevky and Bell is illustrated
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diffsvant&ation of urban sub-areas on the basis of trends 
that ar-s manifestations of the single process of increasing 
societal scale. The argument is that if these axes are 
not independent, then they do not optimally describe intra­
city differentiation and leave other possible dimensions 
unexplored. More realistic, according to Udry, would be 
to divide the social area theory into two co-ordinated but 
not necessarily causally related theories as follows:

(a) A theory of increasing societal scale.
(b) A theory of dimensions of urban differentiation.
Xt cannot be denied however, that the theory of

increasing scale, in concept at least, holds considerable 
promise as a foundation for cross-cultural social study.
It is therefore desirable that the link between theories 
of increasing scale and urban differentiation be clarified 
in order to facilitate comparative urban study. Am 
approach to achieving this would be that of reversing the 
logical order envisaged by Shevky. This is firstly to 
examine the internal differentiation of cities in different 
societies, and on the basis of this to establish a scale 
ot social complexity. This phenomenological approach has 
emerged out of empirically based criticism of social area 
analysis, and will be evaluated in the section to follow.

Attempts at empirical validation of the social area 
typology take two basic fanes. Some, for instance, 
employ only the limited range of variables used in the 
original social area studies, but examine the inter­
relationships of these variables using exploratory 
grouping techniques such as factor analysis. Other 
empirical tests of the social area scheme use factor 
and cluster analysis to examine a far broader range 
of variables.

The first empirically-based critical examination 
of the social area typology was that of Bell (1955).
In this study Bell factor analyzes the original set of 
social area variab'es, using census information for Los 
Angeles and San irraccisco in 1940. The factor analysis 
isolates three groups (or factors; of interrelated 
variables. The three factors closely approximate the three
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interrelationship of thirteen variables describing fifty 
four census tracts of the city of Toledo (Andersen and 
Bean, 1961) and represents a significant combination of 
the factorial approach employed by Bell and Van Arsdol 
et at and the extension of the range of variables beyond 
those used Jsy Shevky, as initiated by Tryon.

In the second paper, Anderson and Egeland (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 in four 
D.S. cities, they find economic status to have sectoral 
ramifications and family status to conform to a generally 
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 nuntoer of 
conceptual and practical loose ends stemming from both 
the urban ecological approach and from social area 
analysis. The multidimensional urban structure implicit 
in ti)e work of Burgess and formalized by Shevky is aade 
explicit via the objectively analytic powars e£ factor 
analysis. Also, specific urban social dimensions are 
shown to relate 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 similar 
societies abandoned, since objective use of a standard­
ized exploratory technique such as factor analysis is 
particularly apposite to this approach. In this way, 
then, it may be possible in time to turn a full conceptual 
circle by isolating the bases of urban differentiation, 
comparing these in different cultural situations both in 
terms of social and spatial characteristics, and on the 
basis of this background of compar'-ble 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 favour of a

* This article is ccatained in the Ecattoido Geography 
supplement (June 19T1) entitled Coxpavatioe Factorial 
Saalogy» e volume focussing specifically on the problems 
and promise of the comparative approach.

L L J
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In support of his argument. Smith conducts a factor 
analysis on a matrix of welfare-oriented variables, 
extracting a number of oomponenta of social well-being 
(Smith, 1973, p. 93). While few geographers would disagree 
with Smith's concern for the monitoring of Social ills and - 
while the points he raises serve to underline some of the 
shortcomings of the factorial ecological approach, his own 
analysis serves to emphasize a problem of factor evalua­
tion. It is difficult to imagine how a policy-directing 
body would establish priorities for social remedial action 
on vhe b?sis of nebulous concepts such as general eotio- 
eaonomia uell-bzing* mental health or social pathology 
(Smith, 1973, p. 93), where these factors on I; have 
dimension within the space defined by -he input variables. 

Clearly, the present state of the factorial art is by 
no means a perfect one. While the social relevance of a 
great number of studies in human geography could be 
questioned, a more specific problem to b pointed out by 
Smith is one of which procedural stance to adopt — - to 
factor from a position of prior theoretical structuring, or 
to allow the factor technique itself to uncover latent 
structure. In reality, the current research thrust appears 
io be taking a course somewhere between these extremes.
The recent work of Smith is not, in the first instance, 
entirely without an exploratory component, since while a 
frame is established for the selection of relevant variables, 
no explicit prediction is made as to what factorial dimensions 
are likely to emerge from these (Smith, 1973). Nor, 
secondly, is comparative factorial ecology devoid of con­
ceptual base, seeking to explore as it does the cross- 
cultural socio-economic relationships between cities, 
testing implicitly the sweeping postulate that processes 
of intra-urban socio-economic differentiation 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 alleged by Smith, but to 
satisfy the essential condition of comparability empha­
sized by Berry and Abu-Lughod. This condition satisfied.
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CHAPTER 4

THE RESEARCH HETHOOO'.JfiT

In preparing to execute a factorial ecology, a number 
of decisions have to be taken. These relate generally 
to the characteristics of the information to be analyzed, 
the capabilities of the factor model itself and to the 
subsequent treatment of basic factor outputs. Bach 
decision must be made with reference to the specific aims 
of the study (Armstrong, 1961].

The present study has two major research objectives t
1. The eeptoratory analysis of the socio-economic 

structure of Johannesburg in an effort to isolate 
and explain fundamental interrelationships within 
this system.

2. The comparative evaluation of this and other 
factorial ecological studies both in order to 
identify 1=at tires common to cities in similar 
social contexts, as well as to place the unique 
characteristics of u South African city within 
a general cross-cultural framework.

With a view to meshing these objectives and the 
factorial approach, the following points are discussed

1. The choice of factor model.
2. The definition of the study area and statistical 

sub-areas.
3. Selection of variables.

THE CHOICE -OB FACTOR MOOED
Before selecting the factor model most appropriate to the 
objectives of the present study, it is necessary to 
understand the characteristics of the range of alternative 
models. Two factor models are most frequently used in



geographical studies. These are component factor analysis 
•aad common factor analysis1. Both h-’V-: the ability to 
identify composite dimensions of variation underlying a 
set of interrelated variables and in so doing follow a 
similar co-mutational sequence:

1. The data matrix, which in factorial ecological 
studies usually consprises n socio-economic 
variables describing n sub-areas is converted 
to a standard score matrix Z, again of order
n * m (i.e. n rows and m columns) .

2. Based on Z, a correlation matrix S, of order
m x m is calculated. The correlation coefficients 
are usually computed according to Pearson’s 
product moment method and express the degree of 
relationship between each variable and every other 
variable.

3. Tbs correlation matrix is then factored, yield­
ing an » (variables) by p (factors) factor load­
ing matrix f, where the factors represent patterns 
of variation fundamental to the n variables.
Each loading expresses the involvemen . oi ■* 
variable in a particular factor.

4. In most factorial ecological studies the option 
is exercised to mathematically transform or 
rotate (Rummel, 1970, pp. 368 - 422) the factor 
loading matrix to a solution embodying certain

1 Comprehensive texts such as Eusmel (19?0) and Harman 
(Ipti?) discuss these aside in some detail. Shorter 
descriptions are given by Cattell (1965)» Hummel (1967) 
and King (1969)- Factor analysis terminology can be 
confusing due to a lack of standard nomenclature.
Component factor analysis and common factor analysis, 
for example, are terms used by Rummel (1970, pp. lOi - 
113) to describe the pair of factor models used most 
freguent.’y by geographers. Hurdle (1969, pp. 70 - 71) 
uses the terms principal coqponenio analysis and principal- 
aras factor analysis to describe the same pair of factor 
models. In Hummel's terminology, vbich is used through­
out this study, the principal axes teahniq-.te is a method 
of reducing a matrix to its factor dimensions. This 
technique can be employed in both the component and 
common factor models (Rummel, 1970, pp. 323 - 3**8).

-"-L,



specified characteristics. Generally the 
criterion for this transformation is simple 
etruatupe (Runmtel, 1970, pp. 376 - 381).
This seeks to maximize the number of high load­
ings on each factor while reducing to a minimum 
th ' numoer of factors on which any one variable 
loads strongly. In accounting for the variation 
of a variable in terms of as few factors as 
possible, rotation to simple structure pursues 
the ideal of papainony fk'maael, 1970, p. 381) 
where it is sought to explain reality in as 
simple terms as possible.

5. Based on either the unrotatc;’ or the rotated 
factor loading matrix, a faatov score matrix S 
may also be extracted. Factor scores index the 
relative standing of sub-areas on each of the 
factors. This would be an n x p matrix.

At step three io tlie computational sequence the 
component and common factor models diverge. In the 
component case, the correlation matrix that is factored 
contains unities on the principal diagonal. The model 
assumes, therefore, that every variable will correlate 
perfectly with itself. 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 rufcside of the sample of variables (Cattell, 
1965). In the common factor model, the values that are 
inserted cn the principal diagonal are estimates of the 
amount of variation embodied in each variable that is 
ociBimcn 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 links 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 component factor approach, in which the entire 
variance context of the matrix is analyzed and the comixm
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factor appzoach, which analyzes only the common variance 
component o£ tlie matrix. The present study has dual 
objectives of exploration and comparison, the realization 
of which, it is felt, requires 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 as possible of the patterns 
of variation contained by the data to be used in the study. 
The common factor model, by contrast, will isolate and 
exclude variation that is unique to individual v?vt 
In the absence of a strategy for the standardization o.' 
factorial ecological inputs, it ie hoped that this noiaa 
reducing (Berry, 1966, p. 196J quality of the common factor 
model will produce simple, cohesive factors that in turn 
will facilitate meaningful cross cultural comparison of 
factorial ecological results2.

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

The execution of tfcp component sad common factor 
analyses on vLich tliis study is based vae facilitated 
::y a conputer prograHi contained in Veldaan (1967, pp. 
£22 - 225) . This factor analysis design is baced on 
the principal axes method of factor extraction and 
includes both cc-apocent and common factor options.
The comaon faclor Bodtl •".‘ed is Guttaan's (1953) 
imag2 variant. Image factor analysis has the 
advantage over n&ny other ccanon factor souels of 
being able to define the common variance component of 
the data sample in precise terns. In the iivage model 
the common parts of the dAta are isolated in the forn 
of regression estinat* 3 of each va^iaVla Tegresse-i on 
all the others (Runnel, 1970, pp. 113 - 121). A 
rotation option is alsv included in tfvAtmao'a program. 
Simple structure is appioxidated in this ae.se by 
rotation to Kaiser's titzrimae criterion {KtUnael, 19T0, 
pp. 391 - 393). Varimax rotation is frequently 
incorporated in factorial, e^^logical studi*s and this 
option was exercised tif effozit to ensure com­
parability of the fac- t'e of the present study
anil other factorial eco.



examined, with a view either to expanding the list of 
variables in the direction of hitherto unrecognised 
factors, or to simplifying this list by excluding 
variables shown to be contextually irrelevant.

DEFINITION OF THE STOPS AREA 
AND STATISTICAL SDB-AEEAS

The Study Area
The present study is concerned primarily «ith the White 
residential areas of Johannesburg and the study area is 
delimited accordingly. lasica^ly, the area of study is 
coextensive with District 535 of the I960 census, but 
excludes tracts of rural land in the north of this 
district and large undeveloped and Non-White areas in 
the south. Also orit* from the analysis are scattered 
sub-districts comprising either Non-White residential 
pockets, such as Alexandra, Corouationville, Ne*clare_, 
Martindale and Eastern Native Tcwnahip or urban areas 
characteristically uninhabited, as exemplified ey the 
Milner Park showground and the marshalling yarcS of the 
South African Railways (Figure 2.1). The central and 
other business districts *; re retained, together with 
industrial and mining areas, because diese were found 
to have a superimposed residential component, either in 
the form of upper-storey apartments, or of dormitory 
housing attached to mines or large industrial concerns.

Statistical aub-Areas
In the South African census, urban areas are subdivided 
at the finest level into euumei'ntf.r's stiB-dietriote , the 
populations of whirfj vary, .in the case of the 1960 census 
partition of Johannesburg, between extremes of less than 
a hundred and more than two thousand. The mean popu­
lation for I960 enumerator's sub-districts in Johannes­
burg is about eight hundred aad fifty persons. By con­
trast, most North Amerr" can urban, factorial ecologies have 
as units of analysis census tracts with an average
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population of about, four thousand (.Robson, 1563) . Hot . 
wishing to lose information in a study that is explicitly 
exploratory. It was decided in tiie case of the present 
study to retain, as far as possible, the detailed 
coverage of the study area offered by the enumerator1s 
sub-Sistrict system of six hundred end fifty eight units. 
Aggregation of sub-'iistricts was necessary oaly to sugpie- 
taent the small residential populations of sub-districts - 
in industrial or conoaercial areas- Zpatisl synthesis to 
this end reduced the number of statistical units to six 
hundred and twenty two. 1

-SELECTICB <3- VARiaBIES
A problem confronting the user of census mater? al is one 
of selecting pertinent variables from an often confusing 
array of aispasF-ionately displayed population tiii.raeteris- 
tics. 9:-.'-, strategy adapted here seeks primarily to assemble 
a bosii- w.’ variables tbat will coi5p_leEsnt both. the. explora­
tory and the comparative functions of the present shuSy.
In < • .-ar to qualify for incltjsicn in the present stu£y 
variiibles have to satisfy thie-e conditions:

1. They must fcts clear a  -S unambiguous3 in definition, 
in order to establish a stable and ccsprensiJble 
b-ase for the interpret? .“-ion of exclt-ratary factors. .

2. The variables should index as efficiently as 
passible the overall variation in the research 
domain.

■An ejtisji* of fijtoog varieble-i is; prc.ri it-a,
ali-eit deliberately, 1 j Silts? (Iy66) ib hiir ’•rctoriaj, 
enti-vsija. .of iicusia? patternE in Manhattan. Variables 
in this study ars ritaineS in their raw fora, vatii no 
e' tempt aafle to control for arkiiCi«2e-2eed j.opdle-ticn 
differentialr. titv.-er cessus tracts. As a result, eazli 
variable, in etiai-cxoa to aeeciiriae v£at its msieaclature 
tuefitrste, rer-r»'ati.is almu as. indirect index if ripulation 
£iae. With si ss fla~ts.at3 fceiag reflt:tsd m e r  a wid«! 
range c-f variables, it ie n*rSly ti-.irprisine, if scee- 
vhst msleaSi^e. thit Carey Jhcul-3 extract * 
factcr this deicogi‘tp>."ie feature.

-3:
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concentration of s-jb-tifsfcrict populations (Table 4.1). 
All, vr’th the exception of the distance variable, are 
expressed in terms of a ratio (usually a percentage) in 
an effort to neutralize inter-district variations of. area 
and population.

Table 4.1: Variables used in the present study.

NUMBER DESCRIPTION

HOAD DISTANCE PROM PEAK LAND VAitJE INTERSECTION
GROSS POPULATION DENSITY

SOCIAL VARIABLES
PERCENTAGE NON-WHITE
PERCENTAGE EEtoALE
PERCENTAGE LESS TEAM t-I5“EES« YEARS OLD
PERCENTAGE MORE THAN SIXTY FIVE YEARS OLD
PERCENTAGE MARRIED .
PERCENTAGE MARRIED BEPOIS TfiE AGS OF TWENTY OKEp
PERCENTAGE BORN IN SOUTH AFRICA
PERCENTAGE BORN Hi THE BRITISH ISLES

11 PEPEEilTilGE BOEi 111 SOUTHERN EUROPE
12 PERCENTAGE WITH EDUCATION UP TO STANDARD EIGHT
13 PERCENTAGE WITH POST-SCHOOL EDUCATION

PERCENTAGE DUTCH REFORMED
PERCENTAGE SJGLISH PROTESTANT
PERCENTAGE ROMAN CATHOLIC

1? PERCENTAGE JEWISH
18 PERCENTAGE AFEIXASNS-SPEAEING „
19 PERCENTAGE WITH ONE OR TWO CHILDREN® .
20 PERCENTAGE WITH MORE THAN FIVE CHILDREN"

ECONOMIC VARIABLES
21 PERCENTAGE m  HOUSES
22 PERCENTAGE EMPLOYERS
23 PERCENTAGE DNf3iPL0YED

PERCBITAGE IN PROFESSIONAL, TECHNICAL
RELATED OCCUPATIONS*

25 PERCENTAGE IN ADMINISTRATIVE, EXECUTIVE AMD
MANAGERIAL OCCUPATIONS*

26 PERCENTAGE IN SALES OCCUPATIONS*
27 PERCEKTAGE IN TRANSPORT AND COiffiMJH 1 CATION

OCCUPATIONS*
PERCENTAGE CRAFTSMEN, PRODUCTION WORKERS AND
LABOURERS*

29 PERCENTAGE IN SERVICE, SPORTS AND RECREATION
OCCUPATIONS*

30 PSMItaiTMSB lit THE MINING AND QUARRYING INDUSTRY*



PERCENTAGE IN THE MANUFACTURING INDUSTRY* 
PERCENTAGE IN THE COMMERCE AND FINANCE INDUSTRY* 
PERCENTAGE EARNING BETWEEN R1 200 AND R2 000 PER 
ANNUM*
PERCENTAGE EARNING MORE THAN RS 000 PER ANNUM*

Mote: All variables, in keeping vith tie overall fceua of 
this study, apply to Whites, vith the exception of 
the third variable, which reflects the Sot-White 
population o' White sub-districts as a percentage 
of all races. Unless otherwise indicated, ail 
percentages have as their base the total White 
population of the sub-district. Deviant eases are 
the following:
* - Percentage of the economically active White. 

population.
9 - Percentage of the White female population.
$ - Percentage of the White married population.

Two variables have unique meaning in the South African 
context and, although discussed in an earlier chapter, 
require clarification here. These are the variables 
percentage Hoti-White and percentage Afvikaana-speaking. 
Despite legislatively enforced residential segregation, 
a large nuriber of Non-Whites occupy, in White areas, 
dormitosy quarters attached either to an industry or to 
a private White residence. By including the Non-White 
variable it is hoped to uncover not the cohesive ethnic 
neighbourhood of the North American city, but rather to 
illustrate the broad spatial dispersion of this work- 
oriented population, as it is related to the socio­
economic fabric of the White city. Since its foundation, 
.Johannesburg has supported two major White cultural 
groups, each outwardly characterized aclording to the 
language spoken by its members. In the early years, the 
schism went deeper than superficial linguistic differences, 
however, with the English-speaking group adapting to and 
exploiting the new mining settlement of Johannesburg far ; 
more readily than did rural Afrikaners attracted to the 1
town from surrounding farms. It is intended, by Inclusion of 
s variable indexing the relative number Of A£ri''...ans- 
speakets per sub-district, to determine the nature of this 
cultural duality, and to establish whether, in modern

~~'t_
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J<jiaimesburg, it still constitutes a major principle of 
socio-economic difZerent 1 .'tion.

IKTERgPETITION OF THE FACTOR RESULTS
The four factor matrices5 generated By this analysis will 
complement each other in the following interpretive 
sequence: In Chapter 5, after comparison of cowpohent and 
image factor loadir J matrices to identify unique Variance 
components, the major dimensions of intea-urban differen­
tiation will be explained, not only on the basis of 
variable loadings, but also according to insights provided 
by the spatial configurate t of factor Scores, as this is 
related to recognized on-ground features. The spatial 
organization of the factors thus rationalized will then 
be examined, with a view to comparison with similar 
studies, via the technique of analysis of vazlasicr 
(Chapter 6).

These are the loading and score aatricsa produced by 
the oonpoaent and iia&e* factor mciiKlt ueed here.



CHAPTER t>

INTERPRETATION Or' FACTORS

COMPARISON OF COMPQaEMf' AMD IMAGE 
FACTOR^SOLOTIONS
Ja its exploratory ccaetezii with the entire variance 
content of the data matri;,, the component factor model 
extracts eleven factors or uC/'/ensiar.j *. 'These range 
from a primary aiia&nsj c« er.plair.iaq seme 36 per cent of 
the Vuxiarv:̂  cvp.tsineii by the data matrix to a 
explaining some 2 o -r cent of the total variance. 
Following the aeparcitior. of common and unique variance" 
elements, bv contrast, only five image fa.stsya are 
ciscessary to describe patterns of common variation 
Jithin the data sample. The prapcrcica of the total 
variance explained by each of these factors ranges froa 
3* f-er cent to 5 per rani4.

The terc dir.ension is used by ftutaiel y. 113'
to Sifferenti.ifce factors extracted by t2ie ê npoiiect factor avJei fron those prviuced by tfat- ‘ic-atEO?, factor 
or iaafc« fecttir models.
A nusher cf factor xieeh’aivtieo,, incSvidiac toe priacipal 
axes techai-sa'i yaed b;re, eztriict factcra or diiaeasioTis 
measuring decreasing preptrtiiias of -axianee. T<H 
cusiber cii fâ tc-rs to Ve extracted say as spê -.i.fled, 
ffiiiiiog it posaitle to step fa-itoriii vhea nicir factors 
eav”£-- that are largely measures of raaJca ervor. A 
toiMou criterion ter the nuaber of factors to Vs 
extracted is the eiŝ Jit’aZae-an# criterion (Buneiel, 1970, 
pp. 36;-: - 364, - Berc... iactors are extracted that have 
eig<sr.v<iZiies greater tiiaa unity and vhieb account, in 
csnsequence, lor a greater preporti&o of the total 
variance than would a single variable. The eigenvalue- 
cne criterion vas eopXayed ia the pressat stud? and 
was fo-rnd in the iaa^e factor oase to produce a 
parsitionioea five-factor solution, vith each of the 
factors lefidit.̂  itself to easy intercr^tatiw. The 
sr.se criterion »aa usrd in ttie cokbos faatc-r ease to 
ensnre aenparatility ~‘Z the factor output® of the two 
ccs-lels.
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THE IMAGE FACTOR 

Factor 1
The loadings of variables on Factor 1 are given in Table 
5.2. The minimum level at vhl-th these loadings are con­
sidered to express the character of the factor has been set, 
as is common practice in factorial ecology {Murdie, 1959; 
Sees, 1970), at 10,4.
Table 5.2; Principal loadings on Factor 1.

POSITIVE LOADINGS NEGATIVE LOADINGS

VARIABLE LOADINC VARIABLE LOADING

% EMPLOYERS
ADMIN. & EXEC. 

% PROF. 1 TECH. 
* 115 COM. & FIN. 
8 POST SCH. e:
, EARNING R500CH 
% JEWISH 
i SALES OCC.
% BRITISH BOH!
% 162 CHILDREN

s MMt. UNDER 21 
i CRAFT, i PK)D, 
i AFRIKAANS SP. 
i ED. TO STD. 6 
: DUTCH REFORM, 
f 5+ CHILDREN 
i 10.200-52000 
S TRANS. 1 COMM. 
S S. AFRICAN

VARIANCE BXTLMRED BY FACTOR 1 = 36% OF TOTAL

With most or the principal loadings reflecting occupa­
tion, together with levels of education and income. Factor
1 appears superficially to have the characteristics of the 
BoezJ-eecno-'Za stztua dimension recognized in most other 
studies of urban factorial, ecology (Rees, 1972, p. 286). 
Socio-economic differentiation in Johannesburg, however, 
can ha related to the culturally-based economic duality 
that has been characteristic cf the city since its 
infancy. Relative wealth (PLS) in 1960, for instance, 
as in the late nineteenth century, appears to remain in 
the hands of the English-speaking sector of the popula­
tion as represented by Jewish (PL7) and British-bom (PL3) 
elements, while the South Afncan-born (NL9), Afrikaans- 
speaking (NL3) group tend srill to occupy less remunerative

• L
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The residential location requirements of groups at 
various levsIs of the socio-economic scale here defined 
are likely to differ widely according to desired standards 
of physical and social environment. Whatever the?e 
aspirations, however, chey are increasingly restrained, 
with decreasing socio-economic status, by economic con­
siderations. The domiciliary ideals of tiie high status ' 
section ox the population, for instance, are allowed 
relatively free rein and find, ia 1960, well defined 
spatial egression in the northern sector of the city 
(Figure 5.1), amidst a 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 belt6. Lower socio-economic strata, 
in turn, because economically unable to penetrate enclaves 
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 coca >nding the least over­
all attraction. This, in Johannesburg, comprises sec­
tors radiating east and west of tiv? central business 
core in close spatial association with that aaat mining, 
industrial and Kon-White residential area that sefcvs so 
repellent to the wealthy.

Jin broad terms, then, the residential location pro­
cess, <is it is related to socio-economic status and its 
cultural overtones, is seen here as being strongly con­
trolled by income7. With*a  the limits set by ineofiie.

Whereas mining and industrial activity occupy cost of 
this belt, areas of permanent ffon-White residence era 
tc te round mainly in the vest, bey.^na the border of 
White Joliatinesbarfe; (Figure 2.1).
This vie* is shared uy Rees (j.̂ TO, pp. 311 - 313) who 
sees income as being the most iit.'ortant di-teminent in 
a housing purchase decision involving not only socio- 
e^c.nooic eojfciderations, but also requirements related 
to marHal status, family eis-a and life style, -fbe effect - 
of these on r»- ' ient ial looa+ion in Jobar-aesburs vill 
tee diacu^aeu '.a «r in this chapter.
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rhe caacfoiric cd-rcles YX, T2 and Y3-represent the 
ontar limiti. af -uzben development tt three moments in time. 
Cell SI -:#■ >5sents .«. residential enclave on -the periphery 
of the uri ■ u-srta at time 3'L, toe peripheral location 
of this enclave north of the total centre ensures maximum 
separation between it and the transverse mining, industrial 
and Non-White residential belt AB. Consequently, in tents 
of the foregoing discussion, HI is t'tia most desi-roble of 
residential locations contained by T1 and -therefore 
potentially available only to those able to bid com­
petitively for occupaace is the face of strong demand, 
toe most -successful bidders are liicely to be those at 
the baad of the socic-econoBd.c hierarchy, ensuring that .
11 becotihis a district reflecting the high socio-economic 
status of its population.

as the competitive bidding for residential land is 
repaate-3 over time, the locus of similar enclaves (B2,
H3> , sattsfying the condition of remoteness from SB., forms 
a  sector of high status orthogonal to l.B and ex. snding 
to the fringe of the contemporary developed area. At fecch 
time stage, intemiedrate scdo-eooaomic groups will 
occupy the best interstitial locatisis economically 
available to them, generating a series of sectors, each 
similar in spatial form to the high socio-economic status 
quadrant, sno ranging from tiigh-mad.U status, ad] a cent 
to the high status sector to law status abutting SB.
Areas south of the centre, being traversed by this mimng- 
influstrial—Hm-vTM-te belt, suffer a constant locational 
disftdv'-intage relative tc the noithern areas, and thus 
cannot attain similar statxa levels.

although this simp's, if somewhat deterministic, -model 
explains the basic .sleautits of tbs- -r^stial variation of , 
socio-economic status in Johannesburg, a o.--ro derailed 
district-by-distr.i.ct examination of four factor score 
categories (figure 5.1) reveals a .uiber'of deviations 
from the ideal pattern of Figure 5.2., Whereas .most high 
socio-economic status areas, for i 3St;4n,?e, are included 
in, ar are "close to, -the broad sector extending northwards 
from the centre to tie periphery of the study area, on#



Isolated high status pocket is found at the southern 
extremity of the city —  a part of the suburb of 
Mc-ideor icf. Figures 5.1 and 2.1) Although spatially 
closer to the mining, industrial and Non-White residen­
tial zone than suburban areas of similar age to the 
north, Kondeor has the topographic advantage of being 
situated la s. pleasant valley which obscures from view 
the mine workings and snnd dumps8 so typical of the 
remaining southern suburbs.

Influences other than physical environment must, by 
contrast, be sought to explain anomalous lower status 
residential intrusions into an otherwise remarkably homo­
geneous northern high status sector. Striking examples 
of such intrusion are the insular Norwood-Orante Grove 
complex in the east, and the peninsular penetration of 
Parkhursfe in the west (cf. Figures 5.1 and 2.1). Pro­
claimed between 15G3 and 1904 Norwood*, Orange Grove 
and Parkhurst were forei-unners in the spate of township 
development that tool place in the northern sector 
between 1902 (Houghton, Orchards, Abbotsford) and 1503 
(Westcliff, Sydenham, Waver ley, Highlands North, Biman}, 
a period during which more than twenty new residential 
districts were established in this area. Unlike surround­
ing contemporary developments, however, Norwood, Parkhursfc 
and Orange Grove were deliberately designed to attract 
buyers of intermediate aocio-economic status, by creating 
small residential stands10 and by offering attractive 
credit facilities to purchasers (Smith, 1971). In the 
survival of these lower status enclaves amidst a high 
status norm, the marketing policy of early township

* Apart froB the visual ugliness c-f the gala mioes, a 
further disadvantage is Btusasce f--*ra -asd blown from 
mine dumps * Hart, 1966), a probl*-- largely alleviated 
by the sheltered site of Koodeor.

9 hseihential stands »vra offered for sale is Eorvaoa 
is 1502 (Smith, 1971).

16 Predominantly 50 x 100 feet. This cttad size of
approximately 0 ,05 ha. allows gross population densities 
of around 50 persons per heetari.

L



developers appears, at least partly, to have overridden 
postulated considerations of locational advantage. It is 
significant to note, though, that higher status levels 
obtain in these northern anomalies than, for example, in 
the southern suburb of Regents Park, proclaimed in 1905, 
and characterized by similarly small residential stands.

While sub-districts of high-middle status (the second 
level on the socio-aconondo scale) cling generally to the 
immediate perimeter of the high status sector, as expected, 
the lower levels are far more fragmented in spatial dis­
position, with a number of lew status cells, in particular, 
lying beyond the immediate compass of the mining-ir.dustrial- 
Non-White residential zone supposed earlier to underpin 
all low status residential development. The situation 
of most of these outliers can, however, be related to 
decentralized industry and, in one case, to an isolated 
Non-White township. For example, in tne north-east, 
low status districts abut the long-established11 Non- 
White settlement of Alexandra, and small concentrations 
of light industrial activity occur in Kew and Wynberg. 
Similarly, South Hills, on the south-eastern boundary of 
the study area, is flanked by the industrial estates of 
Steeldale and Electron. The municipal gasworks of central 
western Johannesburg, too, has low status environs in the 
suburbs of Sunnyside and Cottesloe.

In summary, it seems that the sectoral pattern of 
socio-economic differentiation in Johannesburg is subject 
to modification in certain areas of the city. Deviations 
from the sectoral pattern are attributed to variations in 
topography, to variations in the policy of tewnshrp deve­
lopers toward the subdivision of residential townships 
and to the location of isolated pockets of industry and 
Non-White residence. With these local anomalies considered

Alexandra falls beyond the jurisdiction of the Johannes­
burg City Council and is not included in the study area. 
The location of Alexandra relative to Johannesburg is 
shown, however, in Figure 2.1. The township of Alexandra 
is the oldest extant Ron-White residential district in 
the Johannesburg area, with its eitablishaent dating 
back to the turn of the centui ' (Wilson, 1972).

L:



however, it still seems valid to'regard the spatial 
differentiation of socio-economic classes in Johannes­
burg as being governed largely by the desire to maximize, 
within the bounds of economic feasibility, the distance 
be;-.*jeen chosen residential location and ateas occupied 
by Non-White resident!aj townships, industry and mining.

Factor 2
Table 5.3s Principal loadings on Factor 2.

POSITIVE LOADINGS NEGATIVE LOADINGS
VARIABLE LOADING

% UNDER 15 
% MOT EC. ACTIVI 
% IN HOUSES 
DI&T. FROM PLVI 
% S. AFRICAN 
S SO. TO STD. 8

0^511
0,412

POPULATION DSNS
I OVER 65
4 MARRIED

VARIANCE EXPLAINED 3Y FACTO" 2 * l'j% OF TOTAL

Enumerator1s sub-districts are ranked by this factor 
along a scale reflecting the predominance of one of two1* 
age groups representative of early and late stages in the 
human l-ife oyalu. Positive factor loadings, for instance, 
characterize districts at one end of the scale as having 
a youthful population, with ttte under - fifteen age group 
prominent (PLl), while at the opposite end, census sub­
divisions reflect atypically large numbers of married11 
(NL3) persons over the age of sixty five (NL2).

A detailed multi-level age tireek'ievn vas Jiot included in 
the list of variables in an effort to satisfy the con- 
dUiions, outlined in Chapter It, of efficiency and uoea- 
tiiguity. At the same time, it vas felt that a a ingle 
measure of central tendency, such as toetian or mean age 
per sub-district, wtuld lack precision and vould tend to 
mask the role, particularly, of see categories at the 
two extreoea of the life cycle.
Include! under this general ooSstioo ere the post-marital 
states of divorce and widowiiood.
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this school-going (PL6), economically Inactive (PL2) 
group with the deaiaion to locate in these surroundings 
instead of in a crowded flat area. This choice is made 
and effected, rather, by an older parental group, who may 
or may not share this preference fot the suburbs, but 
whose decision is -weigfr-ced by the perceived tjov-iiLng 
needs of tile fouiZy1s.

Family responsibilities, of -course, are unlikely to 
influence the location decisions of all age groups equally. 
The over-sixty five group for instance, free in most cases 
of dependent children, are able to give free reign to 
their own residential ideals and may decide, as often seems 
to be the case in Johannesburg, to relinquish the cow 
wasted space of the suburban residence in favour of the 
compactness, the personaj1 security (due to proximity to 
other units) and the accessibility to central business 
and recreational functions, offered by a flat. This 
locale is often preferred too by their newly independent 
offspring17 for similar reasons of accessibility, but 
probably also due to the freedom of daily movement 
allowed by an easily managed household, and the locational 
mobility made possible by short-term rental contracts.

In general terms, then, choice of dwelling type is 
seen here as being governed by two determinants! In the 
first instance, alternatives are seen to be evaluated on 
*Jns f-asis of housing requirements peculiar to persons of 
various ayes, Tnes - re-juireuents .'re, in turn, either 
£ct>.uiri<-‘ ci- rfiirferrsd according to the second deter- 
micMit of comcJ.t-.fle~.fc ?f the individual to the reridential

16 ynteihs.’.ter (l968v eshova that cjildlese couples and 
couples vith e ault progeny predoninete ia the Johsnnea- 
Larg fiigh-iise flat cosplej: of Hill'biov-Berea. Iti cases 
vliere ycuai; "hildrea are fournl in flats, their parents 
usually are seeking altarnativr aocmKC'fiation, regarding 
theiaaelTes purely as sajcuraore in tii.-.ir present }>lace 
of residence.

17 Hotice in Table 5 , for exasple, tb* r-arkedly greater 
representation in flits, relative to tbat cf otner 
groups. o£ not oaiy the b5* group but also tt.e SO - 2k 
age category. Uu/ortuaately the gross zenaua Age group­
ing of S5 - 6k tends to sbacure the points at WhicA 
tnis flatvard trend is reverses and then reinitiated.
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5 aifcy elect to live c-ut- 
eide of tie family system, pur.Eui.iig u life ecyle devoted 
to a career or eimply to self inaulgeuce (liell, 1S58),

tie age of tve-uty, ez-st young Viu adults scuo initiate 
familicB of their own. Of the 19b0 population for 
iuEtaflce, uwnarried perscns actouut for a;, per cer.t 
of the age group fifteen to niuct.ten, dropping sharply

1
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cent of fet&maM Bff faailies ae oeinE obaracti 
' =«<.- or both cpcuses f l w  depKLiMt children.

ayade fBeputiis of South Africa, 19i'3a?.
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The concept of iuter-dwelllng migration can be 
examined spatially. Superimposed on a stylized spatial 
represent at-xon of the grcMing city of Johannesburg, where 
new Luburban --.eveiopment is ccuti.nually pushing the urban 
frin-g# uutw’.C'i, and where high density residential land 
uses are .}r.vading tha old spacious sufcuzbs close y o  the 
city ccntze, this migration cycle n,ay be seen to maintain; " 
despite urban expansion, a concentric array of zones 
differentiated according to the age of their respective 
populations {Figure 5.5)ts.

Figure 5.5i A spatial ttodel of life cycle differentiation 
in Johannesburg (symbols explained in text).

Where urban growth stages A, B, C and D cover one 
human life span26, locations 1 , 2 , 3  and 4 are residential

* Host concentric models of ureac land use have at their 
W s e  fiie essuopticns of a mono-nucleated city, vith 
accessibility to the centre declining at the ease rate 
in all rod? t.l directions from it. While it is recognized 
that JonaiiOXiS'burg satisfies ceither of these assunptioas 
perfectly, the bro#,'ily con^^ntric laa-1 use patter-6 
noted liy Eipeorth ll9Sl), end the variation in popu­
lation sgs struet^ze from centre to periphery isolated 
by this factor, serve to justify the use -3f a concentric 
frani«<w.3rk as aa explanatory device here.

26 The rate of growth suggested by the model, although 
primarily illustrating an argument, is not entirely 
unrealistic ir it is, realized that the rir.y of Johannes­
burg has attained its present size over a period little 
longer than tb» life expectancy of any of its White 
inhabitanta.



areas within a particular sector of the.city satisfying 
the sequential life cycle requirements of one socio­
economic group. At the first point in time. A, 1 isi a 
residential encla 'e within a zone of new peripherally 
located houses, occupied by representatives of the 
contemporary genera, ion of cbiiiLen, togatustr with tboir 
parents. As these children mature to early adulthood 
(stage B) and become ii.dependent of their parents, they 
make the first move in tha migration cycle, to a resi­
dence in the flat area (£> that has now invaded the 
former zone of old houses (oh). The second move in the 
cycle occurs at stage C, when this group reach middle 
adulthood and have young children of their own. This 
transmigration passes through zones of new flats (nf) 
and old nouses and is directed toward the current zone 
of new houses (nh). Finally the late adulthood move 
(move 3) back to a flat (f or nf) is initiated when 
the new generation of young adults leave home (stage D).

Clearly, it is unrealistic to assume that none of 
thr* residents of a socio-economic sector will ever cross 
its bounds to live elsewhere in the city, just as it is 
mistaken to suggest that the entire population will follow 
the same pattern of inter-dwelling movement as they age.
Some may, for example, change their place of residence 
only once, and others four or more times. Some may become 
more affluent and wander beyond the limits of one socio- - 
economic sector. But this movement, in aggregate, 
provided that it follows the general tenets of the 
migration model developed above, will tend, against the 
background of immobile residents, to maintain concentric 
zones in which specific age groups predominate. Central 
flat areas, for instance, whatever their basic stable 
population, will always contain strong young adult and 
independent late adult elements, owing to continuous 
immigration of non-family and emigration of family groups —  
families who are received, in turn, by outlying zones of 
low density detached housing.

While the spatial principles of life cycle differen­
tiation in -Johannesburg may be illustrated within geometric



bounds, however, the finer distribution of scores for 
Factor 2 shews •'.iynificar.t departures from the ideal 
concenfcri: pat^fcrn. fi central cl'istet of non-family 
flat -iwellers ia, for instaace, clearly demarcated by 
extrema negative factor scores and accords -with the 
model. At the same tine, scatt'*‘«d suburban outliers 
of Similar character are also evident, coertvns’ire vi.th 
such decentralized flat complexes23 as KiHamey, BosebL-flk# ■ 
Highlaads North Extension 2 and the south-eastern tip tif 
Houghton ia the north, Cottesloe22 in the west, and the 
mixed business and flat cote of the suburb of Bcsfcttftn- • 
ville in the south (of. Figures 5.3 and 2.1).

These isolated high density flat pockets w e  their 
anomalous existence in the midst r-f suburbia to location 
decisions made by property developers., backed since the 
1930*s (City of Johannesburg, 1971), by residential 
zoning patterns laid out in the local govenffiar.t's town 
planning scheme. More significant in this context, 
howexer, is the observation th^t despite considerable 
differences in instance frcai the central city between the 
distal flat islands and the central flat cnicplex, both 
areas contain populations of similar age structure. This 
seecs superficially to suggest, in modification of the 
opinion expressed earlier in this chapter, that, it is the 
physical character of flats, store than access to the

21 The Jonami'est'iirE City Engineers lep&rineat fForva^d 
Manning Branch] dmv* a dietinaticn betveeo flat"

and aonplcsea, with tLe latter defined at coa- 
prisiof tiivaahips ia which a LI resi jeatiel !.'•'? -is 
Sitsfei for flat developaent (City of Jokaoae.1971>. The term acxplez is ust=a iere to imt, ^uply, 
a spatiai c-sa central ion of flats.
Cottesice is not a true flat csoylex, ieeai^se although 
containing e fluster of B-alti-iti.it dvfiiliags, many of 
these are ia fact ha-rruzks, c-.t-e set of via si is uteer- 
poratea ic an institution for the agea and another 

. he-tisiog eleser.ts (in i960) af the South African Army.
Jhsr t-xpausive district containing Karl'fcoro ia the far 
north, too, is ttisl-.aainR. This is not a cluster at all, 
teing lar&aly cnasveloped and. visfa each Svelling units 

do exist scattered widely o er its area.
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shopping and reereafcios facilities and tijnployment 
opportunities of the central business district, that 
attracts the independent, aon-f&miXy age groups that 
tend to occupy them, it is, however, misleading in a 
modern technologically advanced city to equate distances 
and access, just as it is mistaken to suppose that al 1 
shops and offices are in the C.B.D, . Many Of the outlying 
flat areas, in -Iact, enjoy hue dual advantages of proximity 
to a major decentralized business district, -such as those 
at Poseban.'t end Rosettenvilie, while being served at the 
sane time fay a major radial transport artery, providing 
a rapid motor ccmsauting link with the city centre.

■There appears, then, fco be little foundation to the 
argument that access to a be-. U.ess centre is a minor 
factor in attracting tc flats the distinctive flat- 
dwelling population, further, examination of the dis­
tribution of intermediate factor score categories 
(Figure 5.3) makes it possible tc pc.tul&ca that bus­
iness district accessibility is a more important location 
detannin ant than housing type for some of the independent 
non-family persons supposed to be typical flat dwell-rs. 
Spatially, these middle categories spread c tward from 
the centre o£ the city along main radial roads in a 
series of finger-like intrusions into the outer zone ot 
young families, and include both sub-districts containing 
mixed flats and houses and a number that hav« :<o flat 
component at all. The latter sub-districts have, there­
fore, no physical distinction from districts in the zone 
of detached dwellings, yet they house relatively mere old 
and young independent people than do the outer eraas.
This differential attraction cannot be explained in term 
of type of dwelling and depends rather, it seems, on 
differential access to radial transport, routes and hence 
to the central business district.

The radial routeway system, wiai enhanced access to 
the C.B.D. appears, then, to be fane major modifying 
influence on the ideal concentric pattern of life cycle 
differentiation in Johannesburg. If the map of factor 
scores was transformed and travelling time and cost
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substituted for distance, a much closer approximatJ.on to 
perfect concentric distribution of life cycle stages would 
prdbably result.

Factor 3. Factor 4 and Factor 5
The census variables describing Factors 3, 4 and S all 
relate to ethnic origin, religious affiliation and in 
seme cases to occupation. The factors bear, therefore, 
a resemblance to the eihnio status dimension frequently 
demonstrated by factorial ecological studies is other parts 
of the world (Sees, 1972, p. 2863 , and collectively may 
be said tc reflect the ethnic structure of White residential 
areas in Johannesburg. The ethnic status factor triad 
differ one from the other, however, not only in terms of 
the particular ethnic group that they isolate, but also 
according to the spatial distribution of each within the 
census sub-district matrix covering the city. In recog­
nition of those differences, the factor loading structure 
of each factor will be discasstid individually and £2>-' 
determinants of residentLo'. location for thm tiaee echoic 
groups examined and ccsnparad thereafter.

The first of the three ethnic factors arrays aivuj.era.tor's 
sub-districts along a scale characterized at one aiiirthe 
(Table 5.5} by suh-districts containing a re’S'-t-.-eii laj.ge 
auaiber of persons b o m  In southern Europe adhering
to Br.rr*r> CafiiDlicism (PI. 13 and employed in ’-l.e nmufrotcrlag 
industry (FL3) . f.t the opposite end cf the scale, sub- 
districts have a high relative proportion of Cut on Beforaed 
Church affiliates <15LI).

xraaoe, Italy and Qret 
Grscae have iootrieutel by 
iaaievacts to South Africa.

i this variable I

L



Table 5.5s Principal loadings on Factor 3,

POSITIVE LOADINGS NEGATIVE LOADINGS

PL1 % ROMAN CATHOLIC 0,767 Sil
PLZ % BOBH m  S. EUR 0,63?
":L3 4 IN MAMOFACT. 0,530

i W T C H  SSF. 8

VARIANCE EXPLAINED B? FACTOR 3 = 7% OF 'TOTAL

Southern European migration to South Africa, although 
toy no means absent before this time, accelerated In the 
post World Wet Two years to reach a peak in the late 
1360’s (Table 5.6). In 196o, the southern European 
population of Johannesburg was only some 14 000 in 
number (Republic of South Africa, 1966) yet evidence was 
already present of spatial clustering of this group 
{figure 5,6), particularly in suburbs such ss Orange 
Grove in the north, Troyville and Ber-tidenhout Galley 
in the east and La Rochelle in the south (c£". Figu.-ys 
5.6 and 2.1).
Table 5.6: Southern European izBB)igrantszs entering South 

Africa: 1924 - 1967.

PERIOD
1924 - 1939 
1940 - 1947 
194S - 1955 
1956 - 1959 
1960 - 19*3 
19*4 - 1567

Sources: Republic of South Africa (1964, 1967, 1970b).

This is the highest negative loading oa this fritor. 
Although it falls "b&low the arbitrary nignificacoe thres­
hold, it is included here to illustrate the negative aide 
of this factor.
•Stitt small group of immigrants torn in Spain are cot inclu­
des ia this, -table, as the courses from v»ich it is eerived 
include this group in a bread and ill—ieficed otXa* 
£ui'c>pean category.

  iX
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Factor 4, in contrast to the preceding Factor, doe'­
ll ot isolate a recent immigrant community, but differen­
tiates sub-districts rather on a cultural-re* igious 
basis (Table 5.7) with districts at one extreme reflect­
ing the relative predominance of either Jewish (PL1) or 
Alrikaans-apeaking (PL2) inhabitants, and the other 
extreme being characterized by sub-districts containing 
a high relative pozportion of English Protestants (NL1) 
and persons born in Britain (ttL2).

Table 5,7: Principal loadings on Factor 4.

POSITIVE LOADINGS NEGATIVE LOADINGS

aO. VARIABLE LOADING NO. VARIABLE [LOADING

% JEWISH 
% AFRIX. SP.Z6 0^250 NL2

« ENGLISH PSOT. 
% BRITISH BORN 3:1%

VARIANCE EXPLAINED BY FACTOR 4 = 6% OF TOTAL

Small numbers of Jews entered South Africa between 
1800 and I860, but the greatest immigration occurred 
between the years of 1880 and 1910, when some 40 000 
arrived in this country. Host Jewish immigrants settled 
in either Johannesburg or Cape Town and were quickly 
assimilated into these urban societies (Saron, 19651.
The Afrikaans-speaking community is in most cases South 
African-born, and in common with the Jews, has elements 
of the community who have lived in Johannesburg since 
the turn of the century. But where the Jewish group are 
often only distinct from the majority English-speaking 
population of Johannesburg in terms of religion, the 
more obvious differentiating characteristic of language 
sets Afrikaans-speakers apart from the greater number of 
the city's Inhabitants.

zv This variable does not qualify for inclusion here, hut 
is presented to avoid confusion of Jewish and Afrikaans 
neighbourhoods, both of vbieb are characterized by high 
positive frotor scores in Figure 5-7.
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Figure 5.7: Factor 4« Jewish and Afrikaans population. J

L L J



r

Although spatially separated one from the other, - 
iioth groups seem to favour a residential location close 
to the C.B.D. and the industrial and mining belt, forming 
a broad band of Jewish and Afrikaans settlement dividing 
the English Protestant residential areas into northern 
and southern components (Figure 5.73.

The third ethnic status factor. Factor 5, classifies 
sub-districts in White residential areas according to the 
porportios -te number of Hon-Whites that are resident in 
them (Table 5.8).

Table 5.8: Principal loadings on Fcctor 5.

POSITIVE LOADINGS NEGATIVE LOADINGS

VARIANCE EXPLAINED BX PACTOH 5 = 5% CF TOTAL

1 portion of the lion-tSiite population of Jchannesbuxg 
occupies dormitory quarters attached to their place of 
employment within the Kbits city. Districts in which the 
largest numbers of Non-Whites reside in this manner, accord­
ing to the factor loadings, are those in which there are 
numerous Whites in service occupations (PL1). Spatially, 
these areas tend to be coextensive with the industrial and 
mining belt (Figure 5.8), where barrack-like compounds 
house migrant miners and industrial workers, or they are 
located within high socio-economic status Khite areas, 
where the Non-Whites are employed as domestic servants1*.

Census sub-areas with the smallest Non-White component 
are those with relatively large White female populations (NL1)

17 The IQoti census report on Metropolitan Johannesburg 
(Republic of South Africa, 1966) gives no relevant 
information for Coloured or isiau groups, but shows 
that, of the t&S 710 Africans residing an Metropolitan 
Johannesbuie, some 5,6 per cert are housed in barracks 
attached to mines or industrial concerns and 21 per cent 
are found in white urban and cub-urban areas.

'T". J X
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FACTOR SCORES

.000 70 0.674

Factor 5 z Non-White popal -ition.



and are often characterized, in addition, fay flats and 
high residential densities. Independent unmarried and 
widowed women are prohafaly attracted to compact dwelling 
units, which require minimal upkeep and are therefore 
unable to support domestic Mon-White staff complements 
of the size that is required to maintain single family 
detethed hov es set amidst expansive grounds.

In general, the ethnic groups isolated by Factors 3,
4 and 5 show a tendency to cluster within distinct 
residential enclaves. The location of these nodes of 
settlement differs from one ethnic group to the other, 
governed in the first instance by the range of residen­
tial locations potentially open :o each group and, in 
the second, by the manner in which the residential 
ideals of each are exercised within this field of

Cohen and Hart (1972), for instance, see the 
specific residential requirements of poor immigrant 
Portuguese in Johannesburg as being satisfied in the 
suburb of La Rochelle (Figure 2.1), where housing is 
relatively cheap and access to the work opportunities 
of the C.B.D. is good. Similar residential needs seem 
to be typical of a large proportion of the southern 
European group, who have invaded old suburbs characterized 
by small residential stands and houses, close, in most 
cases, to both the central business district21 and the 
zone of industry and mining. Anomalies are, however, 
evident in the north-eastern sector of the city, where 
southern Europeans have gathered about the outlying 
industrial estate of Wynberg (cf. Figures 5.6 and 2.1), 
and tn the far north where market gardening probably 
accounts for high relative numbers Of southern Europeans 
in a sparsely populated semi-rural district. The multi- 
nodal character of southern European settlement in Johannes­
burg is not nece: sarily indicative of a lack of community

21 A general tendency for foreign-born persons to reside 
in central areas is indicated in that the variable 
percentage born in South Afvioa loads positively on 
Factor S’ (Table 5.3), as does distance from the peak 
land tisZue intsreeation.

L



coBeslon but may possibly reflect, rather, the location 
of Uie individual national or even intra-national25 
groups that r.-Mprise this broad aaS somewhat arbitrary, 
clous i f i cati on.

By virtue of their habitation of a broad zone 
paralleling the mining axis and abutting the central 
business core, it could be argued that, like the southern 
Europeans, the Jewish and Afrikaans communities value 
proximity to places of work. Wbil.e this may ba true of 
elements in the Afrikaans group of low socio-economic 
status, the generally high socio-economic status of the 
Jevs makes minimization of coarauting costs as unlikely 
determinant of residential location. The relative 
affluence of this group also diminishes the role of 
housing cost as a limiting factor in the selection of a 
dwelling site, while such considerations restrict a 
large portion of the Afrikaans-speaking population of 
Johannesburg to residential araas immediately adjacent 
to the mining-industrial belt, close to the western 
border of the city (Figure 5.7). In the absence of the 
economic constraints that so profoundly influence southern 
European and Afrikaans settlement patterns in Johannesburg, 
the Jews have a wide range of dwellings »jid locations open 
to them, yet still elect to live within a restricted 
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 reason 
why early Jewish pioneers chose to colonize this area is 
obscure. The initial attraction of the area lay, 
possibly, in its relative nearness to existing Jewish 
community facilities in the central area, in the 
picturesque and expansive residential stands that it 
offered, and the high social status that was perceived to 
characterize the northern suburbs.

Patterns of Non-White habitation ia White areas reflect.

Cohen and Hart, tor instance, shov tfaet 58 per cent of 
the saaple of Portuguese interviewed ia La Boe.helle cooe 
from the north-western region of Portugal (Cotian end 
Hart, 1972, p. 88).
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simply, the location of pieces of erploymeat able to 
offer to Non-Whites rudimentary dwelling facilities on 
site. R. ny of the inhabitants of these dormitory -guaztsrs 
are permanently domiciled elsewhere, and leave their 
families for long periods ia order to exploit the eeonemic 
-opportunitiec and cheap (if not free} housing offered in 
White Johannesburg. The major portion of the Non-White 
population of Johannesburg, however, is housed In town­
ships on the <_ .ty's periphery. These are relatively 
yerswiaant and socially coherent and represent, in contrast 
to the azsorpiious overlay is Waite areas, the only real 
Son-White communities.

SPMKftfiy eg FIIiDlKGS
Based on aa iiaag» factor analysis, three basic factorial 
dimensions emerge to describe the socio-economic; structure 
of White residential areas in Johannesburg. These are 
broadly congruent with diceasions of eccncaic status, 
family status and ethnic status described by a ausiber of 
factorial ecologies elsewhere, but show minor variations 
frrav the standard triform model, ^hfese deviations are 
attributable ia some instances to unique conditions 
pertaining to Johannesburg, and in others to limitations 
in the range of variables used in this study.

Socio-economic status in Johannesburg is shown, for 
instance, to include with measures of income, education 
and occupation, the cultural duality between English and 
Afrikaans-speaking inhabitants of the city. Stage in the 
life cycle does not include any specific reference to 
families, a short-coming in the data, and is supplemented 
by additional information to demonstrate the links between 
family Status and stage in the lifa cycle. Ethaic status 
in White Johannesburg is divided into three components, 
with two isolating well defined sootnem European, Jewish 
ar.d Afrikaans caamunities, and tr-t third an unconsolidated 
component of ti«e Non-White population occupying dozmttozy 
dwellings in the White city.

“ L



the spatial cifterentlatiim of socio-eccuicmlc status, 
stage in -the life cycle aad ethnic status are shown to follow 
organizational principles or sectorallty, concentricity jbS 
nodality respectively. In additicm, soCio-econozrdc sectors 
3S& shown to be strongly influenced by the location of the 
transverse .belt of mining, industrial and Sort-Whits residen­
tial land use, with the lowest status areas being those 
immediately adjacent to this zone. $feese low-status. 
sectors, in turn, are shewn to ticuis-e pooz&t ethziic groups 
syda as xhe southern Europeans aati the Afrikaans-speaking 
coBmmniti;, and the mining area itself a jopalatioa of 
a-igrant Kon-White juiners and inciustrial workers.

SSE COMPCtSEBr F&CTCE .&NM.ESZS
tonoay the .six minor dimensions shown at the tegiimiiig of this 
ocapter to isolate util crus variation among the thirty fpur 
■variables used in this stsidy, onlj,- one hue more tn'ar: one 
variable loading sicnificsnti^- on it (Table 5.6).

Table S.Si t-rincical loadings on. Dimacai.cn €.

>CSiri%£ LOM-ItiGS MErj-jn’E lA’iBHIGS

YJi.RlfiNCE EXPUMEEO E l' CIZ.SSSI01-3 6 = 5 %  OF TOTJiX.

High positive scores on this dimsnsion isolate 
snamferator’s sub-districts that coataiB high relatiee 
nuBbBxs of VBriti! inhsaaltjants in the aiiiing iiiflnstry $51,15, 
as -well as large riuobsrs of Non-Whites, to almofet every 
case, these districts lie vithiT. the mining belt (Figure 
5-9?.

The important feature of this dimension, bssever, is 
that, in bting excluded from the image aiialysis as unique 
variance, it has explicitly isolated i. SimeQsie« of varia- 
tiiAi that is on the overall suds-scsnasdc
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structure of Johannesburg, but. which strongly influences 
the spatial organization of other aspects of residential

I



CHAPTER 6

QUANTITATIVE EXAMINATION OF SECTORAL AND CONCENTRIC 
RESIDENTIAL PATTERNS IN JOHANNESBURG

In Chapter 5, it was concluded that socio-economic status 
in Johannesburg is sectorally distributed and stage in the 
life cycle concentrically arrayed. This conclusion 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 method, based on two-way analysis of 
variance1, whereby the relative importance of either 
sectoral or concentric principles of spatial organisation 
can be quantitatively evaluated and a statement made on the 
probability that the spatial relationship of a variable 
to any one of these patterns could have occurred by chance.

The most sophisticated applications of the analysis 
of variance method co the evaluation of ir.tra-urban socio­
economic patterns are those of KutCA* (1969) and Rees 
(1970). Rees' statistical exanit.eLion of the spatial 
variation of socio-economic status and family status in 
Chicago is of particular significance because it incor­
porates two objectives. It evaluates, in the first instance, 
statements cancer. ,ng socio-economic patterning made earlier 
in the study and compares these findings, in the second 
instance, with the results obtained in other studies using" 
similar techniques. In this way, Rees is able to suggest, 
albeit tentatively, a modification to the coimon sectoz- 
aone model, based on variations in the size of urban Negro 
populations. He finds in North America, for example, that

1 Analysis of variance is die.-uesed in some detail by,
amongst others, Croxtou and Gov-len (1955, PP- 706 - 720) 
and more simply by Gregory (1963, pp. 133 - 150).



the larger the city, and therefore its Negro population 
component*, the stronger becomes a subsidiary variation 
of socio-economic status by concentric zone and of family 
status by radial sector. Rees explains the concentric 
variation of socio-economic status in Chicago (the largesc 
city in Sees' sample) in terms of a process of racial 
succession, where low-status Negroes have invaded fonuer 
middle and high status sectors in the central city to form, 
together with poor whites in the centre, a concentric zone 
of low status.

The present chapter uses the analysis of variance 
method to examine spatial socio-economic patterns <n... 
Johannesburg. Based on the experience of Rees it is 
suggested in this chapter that Johannesburg, by virtue of 
the location of Non-TJhite communities in areas peripheral 
to the White city, will not, despite its large Non-White 
population, have developed an equivalent zone of low status 
at its centra.. Stated differently, it is postulated that, 
by housing Non-Whites in urban fringe areas, the sectoral 
structure of the White city is strengthened.

METHOD OF SVM.UATION
A matrix of 30 cells was superimposed on a map of Johannesburg, 
each cell having a location co-or-linate expressed in terms 
of one of six sectors (labelled 1 to 6) and one of five 
concentric zones (labelled A to E) as indicated in Figure 6,1.

The location of the sectors was decided somewhat arbi­
trarily, but determining factors in this choice were the 
strongly trending • east-west mining belt ar.d the northward- 
reaching high status sector. By virtue of their relatively 
insignificant residential component and physically determined 
location, it was decided to exclude gold mining areas from the 
analysis itself. The concentric zones were defined so as to

2 Rees assumes that, since all the cities in his sangle are 
in the north of the United States, and one in Canada, it 
is safe to equate total population and. sise of the1 negro
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Include within each zone approximately the same number of 
sub-districts, and so to take account of declining popu­
lation densities toward the urban periphery.

The analysis of variance sets out to establish, across 
six hundred and seven sub-districts, the relative proportions 
of the:overall vi tation of socio-economic status and Stage in 
the life cycle tt can be attributed to difference1" between
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F  = -= 18,67 tsignificant at the 0,01 levelji.

F = “ 166,67 {significant at the 0,01 level).

The F-ratios of Table iS.2 show that. In Johannesburg,
family status varies significantly by sectors, and zmas.....
ft comparison of the two ratios reveals, however, that con­
centric zonal tariatlcn, as suggested in Chapter 5, is 
ilte dcaaiaar.t principle of spatial life-cycle organization.
The secondary sectoral variation of life cycle can probably 
be explained in terms of the observed tendency for life cycle 
categories cons ally characteristic of inneiji urban areas, 
to penetrate outer zones in finger-like projections follow­
ing major radial transport routes.

Socio-economic status, by contrast, is overwhelmingly 
sectoral in spatial organisation'’, in support of the sectoral 
model of socio-economic status developed in the previous 
chapter, and lending substance to the argument that sectoral

* Jolmetc-E (1675) argues that analysis of variance, in the 
fora used by Mivrdie fit ad Seas, and employed here, is
within • actors. Htir-. $19725 shows that, while Johnston’-s 
eeitieis-’i is valid, a restructured analysis of variance 
franes-i-rl" cwez-ce-ains the problem o f  sensitivity to zonal 
fluctuations still reveals sectoraiity to he the dominant 
principle governing the spatial variation of socio-economic 
statue in Johannesburg.

L
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patterning is strengthened in Johannesburg by removal to 
the urban periphery of poor Non-White communities.

With no process of racial succession breaking down 
middle and high status sectors in the central area of 
Johannesburg, these should remain clearly defined. A 
series or concentric socio-economic transects (Figure 
6.2. b) show within the innermost zone (Zone A)
little sectoral fluctuation of status occurs. This zone, 
however, includes most of the non-residential central 
business district and is not representative of patterns 
of residential differentiation. The second concentric 
transect (B) on the other hand, situated only some two 
kilometres from tne peak land value intersection, demon­
strates a marked variation of socio-economic status by 
sector, corresponding with the well defined sectors 
illustrated by more peripheral transects.

Superficially, then, it seems that the statement that 
the spatial separation of Non-White communities from White 
residential areas has tended to strengthen their sectoral 
socic— economic structure is valid. This is not the case, 
however, because it is by no means certain that Non-Whites, 
if free to locate resident!ally in the White city, would 
be attracted to the central area at all. Probably, owing 
to their low socio-economic status, they would elect to 
live close to places of employment within residential 
areas perceived by higher status Whites to be undesirable. 
While, then, a body of Non-Whites might invade old, 
blighted central residential areas, close to the work 
opportunities of the C.S.D., others possibly could equally 
choose to occupy the mining fringe. In this way, while 
sectors are broken down at the centre, the low-statas 
sectors paralleling the mining-industrial belt would be 
strengthened.

A more tangible consequence of residential segregation 
as it is practised in Johannesburg stems from the tendency 
of the White city to expand outward to engulf once- 
peripheral Non-White residential enclaves, such as Newtcwn, 
vrededorp arid Sopltiatown. Both the Newtown and the
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Sophiatown /ccramuni ties have been relocated, but the 
influence o£ these (particularly Sbphietown) oti White j 
residential areas is "stl-ll basing felt. This is 
Illustrated by the series of radial.socio-economic Status

Fiffura 6.2$ Radial and concentric socio-economic status
transects. Factor scores on the sc'clo-ecwwaaic 
status factor are the basis for ttu- vertical 
scale in both graptts.

5 The Sevtouo comcunity wea moved in 3.904 and;,the pepa- 
lations ot the huge SophietCtfQ, Xarticdttle ktid Bewc-lare. 
coEpler betveea 295** end 1950 (Sfccrten, 1970).
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CHAPTER 7

CONCLUSION

This .aaalysis of the. .factorial ecology of Sohannesbnrg lias 
con, cent rated specif j.caljy cx-. isolating .Simensions of socio­
economic differentiation of tae VIhlte population, as 
these are evidenced in the 4560 asttsus-, and on describing 
the spatial fliffetehtiati on of tiiiite residential areas 
in tea s  of each of these dimensions. Reference to Son- 
Whites is made only insofar as the location of Son—White 
■residential enclaves i-i seen to affect -spatial socio­
economic patterns in the White city.

SOMMAP.i OF TEL rlll.IliGS 01 TSE STUDY - • “
The findings of the present study may be s.mroiariLied ir- the 
form of a statement on the validity or otherwise of the 
hypotheses listed in Chapter 1 -

1. Census sub-districts in the Waite residential areas 
of Johannesburg are aiffexsntiated along three 
axes according to socio-economic status, stage in 
the life cycle and ethnic status.

These axes are -broadly congruent with dimensions of economic 
status, family status and .ethnic status described by 
numerous other factorial ecologies, but display minor 
deviations attributable to local ccBfiitions. Seeio-ecohacic 
■status includes, for instance, reference to the English- 
Afrikaans cultural duality. Stage in t̂ui- life cycle does 
nob include any reference to families.. This is due to 
inadequate data and the link between family status and 
stage in the life cycle li illustrated by additional 
information. Ethnic status .isolates minority southern 
European, Jewish and Afrikaans groups, as well as an 
element of the Non-White population of Johannesburg 
occupying dormitory dwellings in the White city.
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2 . Socio-economic status shows .a strongly sectoral 
pa.ttam of vari.atd.oB-

3- Stage In the life cycle las a prei3<mi±iantly 
cnacentzlc di^tribntd-D^.

S.. ethnic status zeatiies its M ^ e s t  levels wi-chin 
aodes distributed throughout the city.

The location o£ sorio-ecsanajzd-c sectors, and of ethnic aad 
cultural gxoaps satdi as the southern Emropaans and tha 
Xfri-taners is strongly iazlueaced iy the east-west trsnfl-' 
ing mining and indnstrial, belt. Seetbars of lowest status 
are tiiose adjacent to the mialTig none, ang lew soclo- 
eccQcaaic status ethnic -grotsps occupy these Indus-trial fringe

With reference to tiae second sat of hypotheses, it 
is oct possible to make a definite staterjant as to t.n» effect 
of the peripheral location of tion-toiites at a.erall 
aistrii-tsiyn of soclo-ecancmlc status in tha Hhlts city, 
fiowsver, it is diznons t re tea that oace-peripheral Stvj- 
White tovmEhaps ettn’a lfea by the White cd-ty iurre eaxsatfci— •- 
ajround them localized noOzs -at Im;—status White resiae^ce- 
■KsBse law scciD-ecyaomic statu?, nodes are left as xalic* 
in the generally ej?? an ding Vihite -rê ri j~| oatiiix even 
after UaB Bon-White areas are relocated to ccmform with 
gcvfeKimeat policy-

SaSSHESXE
'®d syuthesizife the findings c-£ this study, a model of socio- 
ecariamic diffexBPtiA*-.i nn in Jc^.aaBesburg may ie developed. 
Tor sin^licity each factarieJ. dimensitiu is di.chotffiaizec 
as illustrated is Tabltt 7.1.
2Eable 7-2i Single gidjotmtaat.i on of soslt>-gcor;.pnd c

eii^acions- ___ _ _ _ _ _  ________________

HIGH (B) 
LOU Uj

STAGE 2R- 
THE X H T

J31DNG (l’j

CEJSTKEEK ■
z m a & s m  .
IHtllGEWCB 

MASy CM) 
EEW m

JE K ISE fiKD !
! WHITE 

POPUIATlQK f SCKE.KtlOS *
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A spatial framework for these dimensions may be 
obtained by superimposing the idealized sector and 
concentric models developed in Chapter 5 to descrine the 
spatial differentiation, in Johannesburg, of socio­
economic status and stage in the life cycle respectively. 
Symbols are then inserted according to their actual 
spatial distribution in the city (Figure 7.1).

Figure 7.1$ A spatial model of the socio-economic structure 
of Johannooburg. Letters in cells refer to the 
dichotomized factors of Table 7.1. Bach cell 
contains five letters illustrating the character 
of the cell in tem s  of each of the five factors.

each cell of the model maj now be described according 
to the relative standing of its population on each of t's 
factors. A cell designation HYFHF, for instance, describes 
a spatially defined group characterised by relatively high

L



city could be described in terms of so few homogeneous 
communities, or indeed that perfectly homogeneous 
communities exist at all- It is also unlikely, even if 
relatively homogeneous groups are considered, that ey 
will be contained by cells defined in terms of super­
imposed geometric sectors and eoncentric zones. In

the ideal sector and concentric zone models were noted

stage in the life cycle was traced. These spatial anomalies

But if criticis.u in detail is not allowed to obscure 
the modest claim of this model to be no more than a 
schematic representation of the principal findings of this

seen as a conceptual guide to further urban research in 
South Africa. In this way, perhaps, a further step toward 
the development of a model of the South African city may 
have been achieved.
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