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ABSTRACT 
South Africa and the impacts of historic apartheid planning has been extensively documented, however 
little evidence-based research into the spatial configuration and network morphological developments as 
a result of apartheid planning exists. This study will analyse the settlement patterns of Cape Town and 
its growth from a pre-institutionalised apartheid configuration in maps from 1940, in comparison to the 
morphology persistent during the depth of apartheid planning in 1980. It will reveal the emergent socio-
economic trends as attributed to morphological transformations by linking national census data to these 
pre- and post-apartheid time periods to better understand the impact that spatial configuration may 
have on the persistence of poverty. In conclusion, this paper reveals a phenomena of divergent growth 
where centrality patterns are misaligned with actual movement patterns, due to an artificially-imposed, 
historic CBD catering only for those of privileged racial groups. In consequence, the rapidly 
developing city develops polycentric neighbourhoods that do not function in an organic and unified 
manner but instead perpetuates increasingly high transport costs for population at lower socio-
economic tiers to access economic opportunity. Subcentres under apartheid legislation suffer from 
limited investment and resource flow, leading to reduced economic activity and employment 
opportunity. As an outcome are concerning levels of crime and misbehaviour as residents in these 
areas are faced with high barriers to transporting themselves to economic opportunities due to their 
great distance from the CBD. Urban morphological consequences of apartheid planning include: 
outward displacement of marginalized racial groups; an imposed artificial attractor at the historic 
centre; and limited employment opportunity for large groups of the population. 
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1. INTRODUCTION

Cape Town is an urban system entrenched in deep complexities from a variety of political, historical, 
social, economic and environmental factors. Through the use of Space Syntax methodology, this 
paper will systematically tackle some of the layers that add to this complexity, to better understand the 
persistence of societal outcomes particularly related to employment and race. Firstly, the historic 
transformation of the urban network will be assessed based on the notion of centrality within the 
urban system, which provides insight into the morphological dimension of the spatial structure (Hillier 
1999; Hillier and Penn 2004). A configurational approach towards understanding growth and 
development of structural patterns of Cape Town’s urban morphology has its strengths in 
disassociating traditionally politicised planning metrics, to understand through evidence the 
transformation of urban form that has manifested as a result of historical political power. From this 
perspective, Space Syntax provides the analytical toolkit by which the street network layout, analysed 
through graph theory and network analysis, are associated to various social and behavioural outcomes 
(Turner 2007; Karimi 2012). Uncovering the process of production of space and patterns to which 
urban forms are reproduced to influence socio-economic outcomes provides empirical validation 
defining the political role in shaping future urban form. Space Syntax theory proposes that spatial 
urban structure shapes movement pattern and movement pattern shapes urban structure, with this 
paradigm providing explanatory power for spatial descriptions of social phenomena (Hillier 1996).    

2. CAPE TOWN: THE CONTEXT

Cape Town is an urban region located in the Southern-most tip of South Africa, which experienced 
most of its urban expansion during the period of enforced apartheid. Apartheid government ensured 
the formal segregation of races as appropriating their own rights. Two significant pieces of legislature 
impacting the course of spatial planning includes the Group Areas Act of 1955 (renamed the 
Community Development  Act in 1966) which divided  group areas for the exclusive ownership and 
occupation of designated racial groups. In this tradition Black African’s were allocated land the 
farthest distance from the Central Business District (CBD) where the government used buffer strips of 
rivers, open land or mountainous topography to ensure physical spatial barriers between allocated 
racial groups. These divisions were to ensure that social contact between communities would be 
reduced to a minimum in order to eliminate competition for urban space in the historic core, 
ultimately privileging opportunities for the, then superior, white population (Christopher 1994:103). 

To ensure the displacement of these inferior racial groups, The Natives Resettlement Act of 1954 
provided mechanisms to remove Africans from inner freehold areas. These inner suburbs were 
demolished and urban growth of the Black African and coloured population was to be restricted to the 
allocated perimeters of the city. Outward displacement of these racial groups caused by this division, 
lead arguably to spatial urban patterns and economic impoverishment that has perpetuated through 
spatial form in the present day. Furthermore, the urban population tripled to 5.3 million people in 
1951 representing 42% of the total population (Christopher 1994). This suggests that the majority of 
Cape Town’s current population are subject to living in suburbs developed on the basis of spatial 
apartheid planning and divisionary legislation.  

As current planning legislation functions with the attempt to “desegregate” the currently marginalized 
communities, who perpetuate socio-economic disempowerment in light of the apartheid regime, a 
critical evaluation on the current targets for change within the city council must be understood (City 
of Cape Town 2011; City of Cape Town 2017). There is a literature critiquing South African politics 
overall, which argues the ‘neo-liberal turn’ prioritizes the importance of gaining global traction and 
marketing as a competitive world city, above the needs of its poorest cities (Harrison 2003; Todes 
2003). With an arena of deep social inequality, critical issues in Cape Town are vastly different across 
the spectrum of its citizens and their income groups, and arguably the recent restructuring of 
government and mayoral electoral board, has not yet adjusted to advocate the needed position of 
focusing on problems for their lower income citizens. This is evident where Harrison (2003) describes 
the observation by David Smith, that “despite improvement of service infrastructure in poor parts of 
the city, the apartheid legacy has been carried largely intact into the new era and that major structural 
reforms that were required to alter the trajectory of urban change did not occur [with the formalized 
end of apartheid legislation in 1994]” (ibid:2).  
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3. HISTORIC TRANSFORMATIONS OF URBAN FORM  
 
To understand whether new forms of fragmentation and segregation are emerging in response to 
South Africa’s changing position within the global economy, requires analysis of urban configuration. 
Firstly, this paper will present a normalized choice measure of the network segment analysis for the 
1940 map of Cape Town (Figure 1). The choice measure, counts the number of times a space is 
passed, reflecting the probability that a space is chosen as a mid-point for movement from one point in 
the system to another. This is also known as the through-movement potential. Figure 1 shows choice 
measure at a global radius of Rn suggesting all topological steps are taken into consideration. The 
angular segment analysis drawn at this radius highlights the most significant routes within the network 
to be the routes demarcated in red. That is starting from the CBD and continuing in a north easterly 
direction and another parallel route moving to the south easterly direction. Interestingly, these two 
routes meet at an intersection which was the cosmopolitan community of District Six at the time. This 
was an area which was one of the most vibrant and ethnically mixed quarters of Cape Town pre-1940s 
and was demolished as part of the Natives Resettlement Act in 1964. These mixed communities were 
forcefully evicted to the townships allocated to them as part of the Group Areas Act (Figure 2) in the 
Cape Flats and other peripheral locations.  
 
The pre-apartheid urban planning logic follows NAIN and NACH logic at radius N, where the most 
accessible and densely developed urban street network follows the commercial land-use pattern 
(Figure 1 and Figure 2). Development both northeast and southeast of the more tightly knit urban 
network in the historic CBD has looser urban structure due to great expanses of space within the 
network. At local radius of 5,000m centrality in the historic CBD is almost completely lost, where 
polarized centres emerge in Maitland and Sea Point (Figure 3).  
 
Colonial development logic and organic growth can be seen as producing two separate topological 
types. The former, a top-down, planned, grid-structure, where structured and planned urban network 
logic creates the highest network centrality from global-to-local movement (Hillier and Hanson 
1984:21). Particularly at local scale, however, the high integration values captured in Figure 3 does 
not suggest a resilient urban structure where foreground and background network work together to 
form a coherent urban logic of commercial and residential separation Lacking urban resilience means 
that land-use diversification as minimal, and building typology is designed for global rather than local, 
walking scale movement. The high integration centrality attributed to Maitland is an artefact of the 
proximity to the important global route of the Voortrekker Road (Figure 3). Time has not yet allowed 
an organic process of urban agglomeration to occur, with a greater balance of foreground and 
background network indicating level of resilience in the urban structure. Maitland is a precinct for one 
of the important development nodes in the City of Cape Town (2017), the Voortrekker Road 
Integrated Zone project, which DAG (2017) has provided a participatory evaluation of the structure of 
this community, emphasising serious problems in backyard dwelling due to lack of land tenure 
prevailing from apartheid planning (Palmer et al 2017; Nightingale 2012), and crime a regular 
phenomenon. 
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Figure 1: Angular Segment Analysis, Normalised Integration, 1940 map of Cape Town at radius N shows logical centrality 
along main arterial routes.  
 
Figure 2: Angular Segment Analysis, Normalised Choice, 1940 map of Cape Town at radius N shows Choice that clearly 
follows centrality of global integration (Figure 1) suggesting a logical urban form as to the chosen Central Business District and 
their commercial land-use. 
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Figure 3: Angular Segment Analysis, Normalised Integration (NAIN) 1940 map of Cape Town at radius 5,000m shows 
centrality has now broken into two separate structures from the north and south of the harbour. Integration on this meso-scale 
for CBD is lost being the centre-point between two higher integrated attractors.  
 
Figure 4: Angular Segment Analysis, Normalised Choice (NACH) 1940 map of Cape Town at radius 5,000m highest choice 
remains in the CBD however there are unclear connections between substructures of integration. Centrality and Choice are 
beginning to show a mismatch. This means movement and centrality are loosely connected. 
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3. APARTHEID MORPHOLOGY 
 
By the 1950s, Cape Town’s spatial form was increasingly shaped by apartheid (City of Cape Town 
2018:xi) and the evolution of stricter, systematically enforced segregative policies. The imposition of 
the Group Areas Act (Figure 5) provided a highly uneven distribution of land in comparison to the 
total percentage of racial population group particularly for the Black African population, as 
established in Figure 6. This figure provides a graphical representation comparing the percentage of 
total length of road segments allocated to each racial group based on enforced apartheid laws of the 
Group Areas Act, represented by the blue bar, in contrast to the percentage of the total population in 
that racial population group represented by the orange bar. It reveals that Black Africans reside in the 
most unequal conditions with extremely high density of population per racial group in contrast to the 
limited allocated street segments. Whites are allocated a large amount of street network for a 
considerably small percentage of the population whereas Coloured population have a more equal 
distribution of street network in comparison to percentage of population group. These results suggest 
that the widely differing urban conditions based on population density per land segment, provides 
different experiences to various racial population groups. Furthermore, different adaptations in growth 
of the urban morphology is a resulting phenomenon that will be further studied. 
 
Global normalised integration in 1980 (Figure 7) shows the main centrality has shifted to the 
Voortrekker Road and perpendicular blocks. Rather than centrality being maintained by land-use 
centrality of NAIN measures, it is following highest global choice of NACH measures. This is a 
highly congested, global corridor rather than the diverse centre discussed by Hillier and Hanson 
(1984) and Hillier and Penn (1999). The mismatch between actual land-use and integration centrality 
suggests the deficiency in the system and lack of self-correction occurring with urban growth from 
1940 to 1980 due to apartheid policy planning. Misalignment between NACH and NAIN suggests the 
dominance of an externally imposed apartheid system causing poorly functioning morphological 
structure and growth. Where movement patterns, land-use and centrality do not align are spatial 
distribution problems of socio-economic phenomena, which space syntax models typically reveal. 
This structure of misaligned systems suggests lacking normality within the morphology as a result of 
apartheid legislation and amplified by the restrictions of being a port city with narrow space between 
the sea and mountains.  
 
At the local scale radius of 5,000m, the centrality is revealed to be completely isolated in its global-to-
local logic (Figure 9). No significant sub-centres of the superstructure can be extrapolated as 
integration is showing artefacts of high-choice routes and block sizes are determined by top-down 
planning rather than organic growth. The high integration measures are therefore not following actual 
land-use occupation. The functioning historic CBD follows global-to-local logic where the most 
integrated routes are those with highest commercial diversity. In contrast, the most integrated routes in 
Maitland do not show normal integration centrality structure. The main integration is carried by global 
routes at radius 5,000m, which do not distribute to logical perpendicular roads to form the process of 
centrality that Hillier (1999) establishes as essential of the generative city.  
 
A pattern of disassociated land-use from the historic CBD suffering lack of organic agglomeration and 
densification of block sizes to optimise urban morphological pattern creates abnormal urban 
phenomena (Hillier 1999; Carvalho and Penn 1998). The normal hierarchy within the urban system 
between residential and commercial units are not being formed, leading to inhabitants within this area 
to suffer from residing in a global system with no sensitivity to local needs and proximities. There is a 
fundamental deficiency in this urban morphological form where these patterns are reproducing 
themselves and therefore maintaining even though they are unhelpful to the overall integration, 
coherency of movement and accessibility for people within this area. Unhelpful reproductive patterns 
reinforce institutional structures dominate potential for patterns of everyday life on the local-scale 
(Hillier and Hanson 1984:78). Mechanic solidarity, Hillier and Hanson’s (1984:7,18) expansion of 
Durkheimian philosophy can be seen, where the identity of social groups is forced to go beyond 
organic formation and generative syntax of the settlement, and form instead through alternative, 
conceptual means. These are the challenges being faced by integration projects proposed by the City 
of Cape Town in understanding the social capital and phenomena manifested in these areas at the 
local scale.  
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Figure 5: Group Areas Act of 1955 superimposed on 1980 map of Cape Town. Each segregated area was largely dominated by 
this racial group.  
 

 
 
Figure 6: Relationship between percentage of street network allocated to each racial group in the City of Cape Town during the 
1955 Group Areas Act (Figure 5) and percentage of population for each racial group based on 2011 census data. 
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Figure 7: Angular Segment Analysis, Normalised Integration 1980 map of Cape Town at radius N. 
 
Figure 8: Angular Segment Analysis, Normalised Choice 1980 map of Cape Town at radius N. 
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Figure 9: Angular Segment Analysis, Normalised Integration 1980 map of Cape Town at radius 5,000m 
 
Figure 10: Angular Segment Analysis, Normalised Choice 1980 map of Cape Town at radius 5,000m. 
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When analysing development of centrality in the CBD, it is evident that optimisation of block size as 
part of the Siskna process (Hillier 1999) occurred to some extent in 1940 map in the global 
measurements but was lost at local measurements. This shows that the minority of Cape Town’s 
population were actually residents in the historic CBD area and that it instead was developed as a 
mono-use commercialised centre, in line with the attribution of central place theory (Christaller 1933) 
and commuting trips (Bertaud 2001). A weakness of mono-centric land-use homogeneity has been 
researched in modern-day urban theories and such heterogeneity is an unnatural use of urban space 
(Hillier 2009; Hanson and Hillier 1987; Hillier 1996; Vaughan 2015). The process of regentrification 
and moving centrality to correspond with land-use that Glass (1964) theorizes is collapsed. This 
creates a great deal of vulnerability in the spatial structure, in maintaining social, spatial and economic 
factors, as land-use will be easily volatile and threatened by change in trends that are not organically 
adaptive to diversification of land-use specialisms (Griffiths 2017). A large metropolis usually has 
multiple co-existing localities with a variety of specialism to support each other, adding to a diverse 
and economically resilient urban ecosystem. Without this global network can be put more easily at 
risk, particularly with the patterns of the 1980 map that are emerging where multiple centres are de-
localising as the process of gentrification that occurs with population expansion naturally occurs. 
Land-use density and economic security in the innovative capacity of agglomerative benefits of urban 
diversity are lost when top-down planning regulations are put in place to stop natural emerging 
markets and land-use trends. 
 

4. CONCLUSIONS  
 
In conclusion, Cape Town’s pre-apartheid spatial planning laws functioned with already enforced 
barriers to growth due to systemic racialised marginalisation for certain groups with access to both the 
urban centre and employment opportunity. The CBD was treated as a segregated space that was to be 
accessed for the select and advantaged few, where peripheral agglomerations were without any 
incentive to be integrated to the CBD. From the pre-apartheid era, commuter culture was emphasized 
for the working population of Cape Town. Figure 9 suggests the disparity between percentage 
population of each racial group in the centre at this time in contrast to the amount of land they were 
allocated, suggesting that vastly differing spatial conditions were available for each of the classified 
groups. Reading into this centrality process from a spatial network perspective there has been no 
optimisation of movement in this grid. Apartheid routes are causing extremely unequal attraction. 
Therefore, the socio-economic relationship between patterns of centres and subcentres described in 
the ‘movement economy’ theory where configuration generates land-use attraction does not hold. As 
such, apartheid laws have prevented organic land-use appropriation (Glass 1964).  
 
This paper has presented an evaluative strategy and analytical tool for understanding the socio-
economic impacts of apartheid planning and post-apartheid urbanism, through a spatial 
configurational lens. This is to provide greater insight for policymakers to understand the importance 
of spatial conditions on reiterating the opportunities for marginalized communities within the 
apartheid context, and encourage reflection over why current planning regimes may not be sufficient 
in reversing the problematic disassociation from natural centrality process with growth to the region. 
Further research into regional urbanism and worlding could be combined to create an even more 
powerful argument, to understand the disparity between land-use pattern and centrality as a process in 
this apartheid urbanism agglomeration (Roy 2011). The economic potential of the region is yet to be 
unlocked and could be manifested with reanimation of natural urban global centres and subcentres, 
which arguably needs to be the focus of planning discourse for South African planners.  
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