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This research explores the nature of spatial change and neighbourhood development 

in Johannesburg, South Africa, particularly pertaining to the sustainability, health and 

education outcomes in the city.

Using innovative analysis, it considers neighbourhoods in Johannesburg as a series of clusters that characterise the 
spatial landscape, but that are driven by class mobility as well as race and space.

KEY FINDINGS
n	 Johannesburg	is	undergoing	a	profound	transformation,	which	includes	population	growth,	significant	informal	

encroachment	and	far	greater	class	fluidity	across	races	than	normally	acknowledged.

n	 Ranging	between	2.63%	and	3.24%	per	annum	in	recent	years,	population	growth	in	Johannesburg	has	
remained	consistently	high	since	democracy.1 This indicates the substantial stress placed on the urban fabric 
of	the	city.

n	 Johannesburg	continues	to	be	profoundly	shaped	by	apartheid	spatial	planning	and	neighbourhood	
demarcation.	Yet	class	mobility,	which	is	evident	in	clusters	across	the	city,	and	informality	provide	a	nuanced	
picture	of	neighbourhood	fluidity	in	place	of	stereotyped	tropes	about	race	and	space.

n	 Formal	dwellings	have	grown	massively	between	1990	and	2018,	but	informal	land	cover	has	grown	fivefold.	By	
2018,	informal	land	use	had	grown	to	the	equivalent	of	almost	a	third	of	formal	land	use,	which	suggests	that	a	
profound	set	of	changes	have	been	taking	place	in	the	city.

n	 Our	methodology	allows	us	to	avoid	easy	assumptions	about	what	is	happening	within	informality,	and	instead	
reveals	a	considerable	scale	of	service	access	and	class	structure.

n	 Johannesburg’s	Afropolitan	populations	have	found	innumerable	ways	of	by-passing	the	barriers	of	space.	
Any	fixed	notion	of	settlement	type	determining	the	life	chances	of	residents	fails	to	recognise	the	new	forms	of	
connectivities,	urban	mobilities	and	neighbourhood	transition	in	the	city.
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About	the	study
This study2 explores the spatial changes and the development of neighbourhoods in 

Johannesburg, the smallest and yet most dense metropolitan city in South Africa.

Although founded during the gold rush in the late 1800s, Johannesburg’s modern character is based on South 
Africa’s apartheid-era spatial planning, post-apartheid spatial reforms such as large-scale and low-income 
housing provision, and burgeoning informal settlements at the edges of former townships. Johannesburg is the 
most unequal city in the world, and its urban landscape is in transition, much like the rest of South Africa.

To identify neighbourhood types, we used k-means clustering, one of the most widely used machine learning 
algorithms. k-means clustering aims to partition n observations into k clusters so that each observation belongs to 
the cluster with the nearest mean. It does so by randomly picking a set of centroids, which are used as the starting 
point for each cluster, and then performing iterative calculations to optimise the position of the centroids.

To analyse the outputs required careful reading of the data, which in turn characterised the clusters, to inductively 
define neighbourhoods. Predictably, there are some patterns which are recognisable, and others that emerge 
where certain clusters are spatially proximate. Clustered neighbourhood types are distributed across the city and 
show wide variability in the class composition, mobility and presumed quality of life within these neighbourhoods. 
While Johannesburg – and South Africa – are best known for racial differentiation informing policy, this study makes 
clear the emerging salience of class in the city and the role of population fluidity in Johannesburg’s post-apartheid 
transformation. Foregrounding spatial change allows for often surprising explanations of neighbourhood development 
to emerge, which adds nuance to arguments about spatial interventions unlike those based on infrastructure alone.

Research Results
Urban	characteristics	and	drivers	of	change
Johannesburg is located centrally in South Africa in the most populous province of Gauteng. Between 1990 and 
2018, urban land cover in Gauteng increased by 734 km2 of land area, over 80% of which occurred in the three 
cities (Johannesburg, Tshwane and Ekurhuleni) that make up the broader city-region.3

The	physical	landscape	of	apartheid	attracts	a	huge	amount	of	attention	
–	correctly	–	in	post-apartheid	Johannesburg.	But	this	must	not	obscure	the	
massive	population	fluidity	that	has	occurred	within	the	city.	Behind	the	‘easy’	
story	of	‘informal	settlements’	lies	a	highly	complex	set	of	socioeconomic	
transactions	and	movements.

Johannesburg is one of only two sites in the province (the other being neighbouring Tshwane) where the 
population share is growing, while others are all shrinking. And population density in Johannesburg far exceeds 
that of other cities in South Africa and elsewhere. Between 2002 and 2017, the population density in Johannesburg 
increased from 2,055 people per km2 to 3,281 people per km2.4 Put bluntly, Johannesburg is under massive pressure 
from the numbers of people wanting their place in the city.

Population distributions across the city reflect apartheid-era policies of racial segregation. Former townships in the 
city’s south western region and informal settlements along the city’s northern, eastern and southern edges have 
much higher population densities than former white areas in the city’s northern regions. Also visible are the former 

‘belts’ (including the mining belt) that separated white and black areas, which have lower population densities 
than the rest of the city even today. Racial categories established under apartheid remain formally measured by 
Statistics South Africa, whose terminology is used in this research.
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The physical landscape of apartheid attracts a huge amount of attention – correctly – in post-apartheid 
Johannesburg. But this must not obscure the massive population fluidity that has occurred within the city. Behind 
the ‘easy’ story of ‘informal settlements’ lies a highly complex set of socioeconomic transactions and movements. 
Looking at spatial changes over time, we see that the informal settlements along the edges of the city have grown 
the most, while the former townships, particularly Soweto, have grown the least.

The	identification	of	neighbourhoods
The spatial distribution of neighbourhoods in Johannesburg is concentrated along distinct north-south lines, and 
around planned neighbourhoods.

We must make far fewer assumptions about the nature of the population 
based	merely	on	their	built	environment

While much of the newer post-apartheid build shows increasing densities with stronger concentrations at the edges 
of historical townships, the neighbourhood types are not fixed to particular spaces. This in itself is a key finding: we 
must make far fewer assumptions about the nature of the population based merely on their built environment.

Our algorithm threw up 10 clusters that were sufficiently robust to offer here as neighbourhood typologies. Given 
that existing literature (in basic terms) tells us to expect matchbox township housing and informal shacks, and 
then leafy suburbs and gated communities, with some inner-city high-rise buildings, this new approach powerfully 
indicates that a more nuanced view is required. Our analysis identified the following neighbourhood typologies.

Cluster 1: Established township neighbourhood

Comprising low-income, densely populated established township settlements, these are historical group areas that 
have typified the spatial landscape of Johannesburg separated in the south from economic zones further north in 
the city. Well serviced, these are all attractor zones for newly arrived migrants.

Cluster	2:	Black	middle-class	new	townships

Cluster 2 is characterised by newer neighbourhood forms, where a majority of the mainly black African, emergent 
middle-class lives. These neighbourhoods are located at the edges of established township areas and comprise 
a number of state- and private sector-led new residential developments. They are a clear sign of the class 
transformation underway in the city, and again represent a well-serviced set of spaces.

Cluster	3:	Mixed	neighbourhood	types

This cluster may include neighbourhoods where there is mixed economic use, but the population concentration 
suggests some residential components. Put bluntly, informality will find its way into any possible residential space, 
including in warehouses, on the grounds of factories, and so on. These are un-serviced spaces, available to those 
genuinely desperate to find a toehold in the city.

Cluster 4: Transition spaces at urban edge

Cluster 4 is made up of dispersed neighbourhoods at the urban edge, where there are small household sizes and 
high levels of rental accommodation. This suggests that these are transitory spaces, where urban dwellers begin 
their lives either in informality or by occupying former mining hostels on the city outskirts. This is important, since 
such neighbourhoods provide a springboard for migrants entering Johannesburg.

Cluster	5:	Informal	settlements	or	backyard	dwellings	serviced	(upgraded)

Cluster 5 comprises mainly informal settlements or backyard informal dwellings, which accounts for the highly 
serviced neighbourhoods that have an extremely low income band. Backyard shack dwellers are especially 
vulnerable to the demands of the formal homeowner, and commonly fail to benefit from Johannesburg’s provision 
of free basic services and the like.
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Cluster 6: Gated communities

These neighbourhoods are located in gated areas and include new private sector-led mass (but often luxury) 
residential accommodation. The data suggest that this kind of neighbourhood is a marker of class mobility across 
the city for some, and a retreat from the city for others. The top end of this band includes lifestyle estates for the 
wealthy moving down to smaller, highly dense gated cluster homes.

Cluster	7:	Informal,	un-serviced

Cluster 7 comprises informal and un-serviced settlements or neighbourhoods primarily in the south of 
Johannesburg. Informal neighbourhoods here comprise settlements that are unplanned and not demarcated for 
upgrading (servicing). These areas have the greatest needs but are least likely to be serviced in the short term. 
(It should be noted many more Cluster 7 neighbourhoods exist that were not captured by the 2011 Census, and 
therefore are not in our dataset.)

Cluster	8:	Suburbia

The suburban neighbourhood is a feature of many cities. In Johannesburg, suburbia is typically known as previously 
demarcated white suburbs towards the northern half of the city. While these spaces are far more racially mixed 
than before, the majority of households remain white and upper-middle-class – but class and race are increasingly 
commingling over time.

Cluster	9:	Coloured	and	Indian	townships

Cluster 9 is made up of former apartheid-style neighbourhoods for Indian and Coloured people that remain 
racialised enclaves despite some mixing. There is a high degree of variability in housing types and income 
levels, which shows the intractability of racialised spatial planning. This cluster may also show the challenge of 
neighbourhood studies, where people prefer to live with people ‘like me’ and resist incentives to move elsewhere.

Cluster	10:	Upwardly	mobile	working-class

These neighbourhoods are dispersed across the city and comprise upwardly mobile and working-class households. 
Neighbourhoods are made up of very small rental spaces and households, suggesting single occupancy in 
temporary accommodation often in mass ‘flats’ or backrooms and backyard dwellings. This key cluster is often 
obscured behind narratives of poverty defined merely by the built environment.

The	health	and	education	dimensions	of	spatial	inequalities
Although Johannesburg does well in educational attainment and has some of the best hospitals in the country, 
neither education nor health systems are of uniform quality. Education and health in Johannesburg mirror the 
spatial geography and class inequality of the city.

The best public (state) schools are located in the former white suburbs. Access to these schools is determined 
largely by residence, which means the middle-class composition of the student population remains largely 
unchanged. The exceptions are the few children of domestic workers in these suburbs, children awarded 
scholarships, and some exemptions based on means testing. As the cluster types suggest, some of those fighting 
to get into the city at all costs may live in un-serviced shacks but may simultaneously access better schools 
and clinics than if they lived anywhere else. Education in Johannesburg during the democratic era has been 
transformed from one based purely on racial criteria to one that is now overtly defined by class.

Expenditure on public and private health systems has remained relatively stable in South Africa. Yet the 
populations served by the two systems have not. This is most pronounced in cities such as Johannesburg, which are 
magnets that attract people from across South and southern Africa. Rapid population growth requires a constant 
adjustment of services to the increased population – which requires continuous asset investments together with 
capacity-building and a larger professional workforce. Historically, the Johannesburg metro has been involved 
in the delivery of primary health care services and emergency medical services at local district and small 
neighbourhood clinic level. The provision of health is primarily located at provincial level, even though there is a 
clear argument – strengthened by the impact of Covid-19 – for this to be a local government function.
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About Us
SHLC aims to strengthen capacity to address 
urban, health and education challenges in 
fast growing cities across Africa and Asia. 
SHLC is an international consortium of nine 
research partners, as follows: University of 
Glasgow, Human Sciences Research Council, 
Khulna University, Nankai University, National 
Institute of Urban Affairs, University of the 
Philippines Diliman, University of Rwanda and 
the University of Witwatersrand.

Way	forward
Johannesburg is undergoing a delayed 

transformation but may emerge with 

a far clearer sense of identity. High 

expectations in 1994 did not materialise 

for many, as Johannesburg sought to 

become ‘a world class African city’.

While some important welfare offerings and safety 
nets were made available – for example, free basic 
services, free schooling and so on – this occurred within 
a broader national context of economic policies that 
followed the Washington Consensus. It did not provide 
the jobs many hoped would springboard them into 
middle-class status. Joburg 2040, adopted in 2011, 
began to plot a way forward for the City, but after the 
2016 election, it lost relevance under the leadership of 
a new opposition coalition.

By 2020, regardless, people have found their own ways 
of navigating the city, finding tiny niches (and massive 
settlements) for informal, semi- and formal living close 
to better quality services that were formerly zoned for 
the white population of Johannesburg. Middle-class 
suburbs are de-racialising, the population continues 
to grow, and class is rapidly becoming as important as 
race has always been. Johannesburg needs to learn 
what it means to be a truly African city, rather than one 
casting an eye of aspiration towards the global north.

1 Statistics South Africa data releases 1993–2018 (http://www.
statssa.gov.za/).

2 This paper summarises key findings of a report on the city 
as part of an international comparative study coordinated 
by the Centre for Sustainable, Healthy and Learning Cities 
and Neighbourhoods (SHLC). The wider study examines 
urbanisation and sustainable development in 14 cities 
in Africa and Asia and this part explores patterns of 
neighbourhood distribution and changing socio-spatial 
structures in response to recent urban expansion and 
migration. Geographic information system (GIS) data and 
remote sensing image analysis have been used to explore 
land-use changes and urban sprawl at city level and official 
statistics such as the population census and other secondary 
data have been used to map internal structural changes.

3 Department of Environmental Affairs: South African National 
Land Cover (SANLC), 1990–2018 (https://www.environment.gov.
za/projectsprogrammes/egis_landcover_datasets).

4 Johannesburg, South Africa Metro Area Population 
1950–2020 (https://www.macrotrends.net/cities/22486/
johannesburg/population), author calculations.
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